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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

FOREWORD 

A. General 

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 I - 

Individual Specifications. Each Specification is divided into two 

parts: (A) Materials, and(B) Application. Individual Specifi- 

cations are identified by a two-digit number, followed by a letter. 

The applicable Individual Specification and the thickness of insu- 

lation to be used shall be indicated in an Insulation Design Sched- 

ule. 

The General Specification constitutes an integral part of all the 

Individual Specifications. 

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. 

2. By Others..... Purchase or installation, or both, of subject 

material willbe made by other than Insulation Contractor or 

insulation mechanics. 

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

formed to fitcontour of curvedsurfaces and with longitudinal 

edges radially beveled. — 

4, Finish..... Materialapplied to surface of insulationfor pro- 

tection and/or appearance.
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FOREWORD — contd . : 

B. Definitions -— contd 

5. 

10, 

ll, 

l2, 

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 combinedtoformacomplete circumference. 

Segmental Pipe Insulation.....Curved segments of pipe in- 

sulation of less than one-half circumference which, when 
grouped and combined with an odd width, where necessary, 

form a complete circumference. 

Shaped Head Segment..... Block insulation patterned to fit on 

shperical, flanged and dished, or other type, vessel heads, 

usually with but asingle radius - furnished in convenientand 

matcring 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, 

15. 

16. ° 

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 staggered position when the abutting joint between -two 

blocks occurs, upon application, at least one-thirdthe length 

of a section from joints of adjacent blocks, 

c. Multi-layer insulation shall be considered broken joint 

when applied so thatno two joints coincide except where they 

cross at right angles. 

ThermaliInsulating 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 

in place, forms a coherent covering that affords substantial 

resistance to heat transmission.....(ASTM Standard C-168. ) 

f 

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 SPECIFICATIONS 

GENERAL SPECIFICATIONS 

Scope 

This specification describes the essential requirements for the 

purchase and application of thermalinsulation 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. 

Sampling and Testing 

Where vendor is unable to provide acceptable test, or 

performance data, to meet the requirements of these 

Specifications, representative samples of insulating 

and accessory materials shall be submitted to the De- 

partment of Designand Constructionin sizes andamounts 

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 receipt 

of written request. 

Packaging 

Unless otherwise agreed, material shall be packed in 

substantial containers, 30 constructed as to insure safe
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I. GENERAL SPECIFICATIONS 7 

A. MATERIAL — contd 

3. Packaging — contd 

delivery of material, in a condition satisfactory to the 

purchaser, by common and other approved carrier. 

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 ismade, 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. 

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 as called 

for on bills of material or other purchase requisi- 

tions, 

Approved Alternates 

Alternate insulating and/or acces sory 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, 

Rejections 

a. Insulation and/or accessory material will be re- 

jected by purchaser, before orafterdelivery, 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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I. GENERAL SPECIFICATIONS 

A. MATERIAL = contd 

7. Rejections — contd 

b. All costs in connection with rejected material shall 

be borne by the vendor. 

APPLICATION 

l, Thickness Schedule 

Unless otherwise specified, insulation in excess of 

2-1/2 inches total thickness shall be applied in multi- 

layer construction in accordance with the following 

table: 

Total Inner Middle Outer 

Scheduled Layer Layer Layer 

Thickness'' Thickness" Thickness'! Thickness" 

3 1-1/2 None 1-1/2 
3-1/2 1-1/2 None 2 
4 2 None 2 

4-1/2 2 None 2-1/2 
5 2-1/2 None 2-1/2 
5-1/2 1-1/2 2 2 
6 2 2 2 

6-1/2 2 2 2-1/2 
7 2 2-1/2 2-1/2 
7-1/2 2-1/2 2-1/2 2-1/2 
8 2-1/2 2-1/2 3 
8-1/2 2-1/2 3 3 
9 3 3 3 

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.
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I. GENERAL SPECIFICATIONS 

B. APPLICATION — contd 

3. Condition of Surfaces — contd 

b. Where insulation is appliedto piping and equipment 
operating in the temperature range of O°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 caulked, inaccordance with UCCC Coat- 
ing Specifications, by others, prior to application 
of insulation. 

Insulation Supports 

a. Insulation on vertical equipment, exceeding 1'-~5" 
in diameter and 10'-O" inheight, 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 inch less than total 
applied thickness of insulation, 

Insulation on horizontal equipment, 4'-0' diameter 
and larger, shall be supported by metal supports 
installed in accordance with UCCC Standard IS-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 IS-42, 

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

Where necessary to prevent entrance of moisture, 
uppermost support shall be replaced with a metal 
protective plate, as described in section I. B. 12 ' 
entitled "Protective Cover",
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I. GENERAL SPECIFICATIONS 

B. APPLICATION - contd 

5. Securement 

a. Tie-Wire Anchors 

Blank nuts, angle clips, and other approved attach- 

ments shal] 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 circumference, 

twisting ends tightly togetherto provide 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. 

. Insulation Strap 

(1) All pipe insulation on steamtraced lines shall 

be secured with stainless stee] insulation strap. 

(2) Sirap shall be applied to cylindrical insulation 

at proper intervals by looping strap about the 

circumference, stretching to suitable tightness
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I, GENERAL SPECIFICATIONS 

B. APPLICATION 

5. 

— contd 

Securement — contd 

Cc. Insulation Strap — contd 

(3) 

(4) 

with an approved banding machine, andclamp- 

ingin placeat 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, 

Where shape of vesselprevents complete en- 

circlement of strap, securement shall be made 

to tie wires, wire cables, or other devices 

approved for this purpose. 

Insulation strap shall be divided into lengths 
based on one strap joint for the first 15 feet 

of vessel circumference and one strap joint 

for each additional 10 feet, or part thereof. 

These j oints shall be spaced at equal distances 
about the vessel, 

Spacing of Strap and Wire 

(1) - Spacing of 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 lengths are applied 
in staggered arrangement, only two loops per 
length shall be required,
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GENERAL SPECIFICATIONS 

B. APPLICATION - contd 

5. Securement - contd 

d, Spacing of Strap and Wire - contd 

(2) Spacing of strap and wire on pipe insulation 

shall correspond to Figures GA-1, and GA-2. 

LOCATION OF FASTENING 

SECUREMENT OF SINGLE LAYER INSULATION TO PIPE 

FIG Ga-i 
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I, GENERAL SPECIFICATIONS 

B. APPLICATION ~-. contd 

5. Securement - contd 

d. Spacing of Strap and Wire - contd 

OFFSET A MINIMUM OF 3° 
FROM ALL END JOINTS 

OME HALF LENGTH OF. 
PIPE INSULATION 

LONGITUDINAL JOINTS ON OUTER 
LAYERS OFFSET A MINIMUM 
OF 2° FROM ALL LONGITUDINAL 
JOINTS UNDERNEATH 

STRAP, OR WIRE, AS SPECIFIED 

OUTER LAYER PIPE INSULATION 

<K 

PIPE 

INNER LAYER SECURED WITH WIRE, AS SPECIFIED 

(+) INMER LAYER PIPE INSULATION 

LOCATION OF FASTENING 

SECUREMENT OF MULTIPLE LAYER INSULATION TO PIPE 

FIG. @a-2 
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I. 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. 

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, 

Nozzle Flashing 

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

NOTE: COMPLETE WEATHER-SARRIER 
OVER INSULATION SEFORE 
INSTALLATION OF FLASHING 

MEAVY CANT OF CAULKING MASTIC 

7 GLASS -FIBER REINFORCED 
WEATHER-GARRIER 

tNSUL ATION 

f_ VESSEL NOZZLE 

7 
: vA 

M~- BOLT HEADS 

WESSEL NOZZLE =: “ 
a, VESSEL INSULATION \ a 
a, s i 

VESSEL 

aa 1 ~ ¥ Vy 7 

e
a
 

\C stanoaro REINFORCED 
CORNER AS PER GA-4 

DETAIL A 

FLASHING ON TOP NOZZLES OF EQUIPMENT 

FIG, GA-3 
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I. GENERAL SPECIFICATIONS . . 

B. APPLICATION —- contd 

9. 

10, 

ll. 

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-~ 

bility of scorching orignition. Where located indoors, 
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 than 10 
inches on centers, or sheet metal screws where use 
of strap isimpracticable. Sheet metal screws shall 
not be used on jackets overlow 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, securing it firmly to block 

tie wires. Cement shall be forced through lath 

flange to provide proper key. 

-10-
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I. GENERAL SPECIFICATIONS 

B. APPLICATION - contd 

12, 

13, 

14, 

15, 

Protective Cover 

Insulation terminating at an intermediate point on the 

side of a vessel shallbe protectedfrom 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, 

Appearance 

Lapped joints, selvage ends, and other irregularities 

of surfacing materials shallbe concealedfrom general 
view wherever possible, 

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, thermal insulation shall be omit- 

ted and protection provided by erection of a suit- 

able safety guard. This guard willbe provided by 

the Owner. 

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. 

-ll-
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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-inchcenters for copper tracer 
lines. Temporary installation of assembly will be 
done by others. 

AS SPECIFIES 
\_ STRAP PIPE INSULATION THICKNESS T. 

a wT Ma Fa 3 4 

) : het Caan tg ING a PO a 

Levan TRACER LINE INSTALLED SPACER, AS PER STD. P-h4-4 AS PER STANDARD P-84 Om 10° CENTERS 

APPLICATION OF INSULATION TO STEAM TRACED LINES 

FIG. GA-4 

Cc. 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
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I. GENERAL SPECIFICATIONS 

B. APPLICATION — contd : - a 

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. 

Protective Lining - When aluminum piping is to be 

steam traced, or where elsewhere required, 

aluminum piping shall be separated from tracer 

assembly by insertion of not less than two wrap- 

pings of glass fibertape. Care shall be exercised 
that tracer line does not contact aluminum line at 

any point. Where tracer may touch, the aluminum 

line shall be wrapped with glasstape at that point. 

16. Weather-Barrier Coatings 

a. Insulation shall be coated with a weather-barrier 

at time of installation. 

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. 

Where sprayed weather-barrier is to be applied, 

adjacent areas not to be coated, such as valve 

stems, handles, gauge glasses, instruments and 

other adjacent equipment or structures, shall be 

masked or otherwise protected, 

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. 

Weather-barrier membrane shall be carried out 

six inches onto metal, beyond termination of in- 

sulation at supports, skirtsor other projections, 

and sealed to the metal. 

All weather-barrier coatings shallbe firmly bonded 

to insulation surface and reinforced with glass fiber 

-13-
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I, GENERAL SPECIFICATIONS 

B. APPLICATION — contd 

16. Weather-Barrier Coatings — contd 

cloth. Joints of reinforcing cloth shall be uniform 
in thickness and have a smooth unbroken surface, 

free of pinholes. Care shallbe taken that openings 

in weave of clothare completely sealed and hidden 

with specified coating. 

g. (1) 

(2) 

(2) 

Where asphaltic weather -barrier coatings are 
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. 

The combined thickness of the weather-barrier 

coating and reinforcing cloth shall be notless 
than 1/8 inch, when dry. 

Where flame-resistant, modified polyvinyl 
acetate emulsion weather-barrier is specified, 

it shallbe appliedby eithercold spray, palm- 
ing, troweling, or brushing, 

The combined thickness of the weather-barrier 
coatingand reinforcing cloth shall be not less 
than 1/16 inch when dry. 

-14-
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_ (3) All outside corners of insulation shall be 
roundedandthe weather-barrier coating pro- 

vided with adouble layer of reinforcing cloth 

as shown in Figure GAs5, 
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THIS STANDARD !S MANDATORY ONLY WHEN INCORPORATED, 
WHOLLY OR WITH EXCEPTIONS, INTO DESIGN REPORTS, 
DESIGN ORAWINGS OR OTHER DESIGN DATA, OR INTO 
BILLS-OF-MATERIAL OR PURCHASE ORDERS. 

NOTE: 

CARBIDE AND CARBON CHEMICALS COMPANY 

MATERIAL SHALL BE ASTM A7 CARBON STEEL. A pivision oF 
UNION CARBIOE AND CARBON CORPORATION 

SOUTH CHARLESTON, WEST VIRGINIA 

STANDARD 
CLAMPS AND 

Ne 

SPACERS FOR P.8 AA 
STEAM TRACED LINES 

CLASSIFICATION: DETAIL 

SPONSOR: H2B BY: OTE watt: 7/7/53 

REVISED: 8- 3-53 approved: 7H /~ DAE: 4 -/7-47 
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I. 

UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS . 

SPECIFICATION 10-B 

Scope 

Cellular Glass 

This specification describes 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. 

A. MATERIAL 

1. Composition 

Material shall be composed of glass, complete 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 . 

Coefficient of Expansion . 

Combustibility . 

Composition , 

Compressive Strength . 

Impervious to common 
acids and acid fumes. 

pH = 7.5 

0 

0.0000040 per °F 

Incombustible 

A true glass; completely 

inorganic, 

100 lbs. per sq. in.
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TY. SPECIFICATION 10-B 

A. MATERIAL - contd 

2. Properties - contd 

Density. . .« «© « © « 9toll lbs, per cu, ft, 

Flexural Strength. . . . 100 lbs. per sq. in. 

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

Modulus of Elasticity ; - .« 200,0001bs. per sq. in. 

Shear Strength. . . . . 64l1bs. per sq. in. 

Specific Gravity . . . . 0.16 

Specific Heat. .. . . . 0.20 BTU per lb. 

Tensile Strength. . ... . 84lbs. per sq. in. 

Thermal Conductivity. . . Shall not exceed values 

at the following mean 
temperatures: 

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

“Finch thick 

50 0.40 

300 0.55 

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

Water Absorption, . . «. .0.2% by volume an 2"x 
12" x 18" block {all on 
surface only.) 

Temperature Limits. . . Minus 350Ftoplus 600F
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Il. SPECIFICATION 10-B _ 

A. MATERIAL - contd . 

3. Accessory Materials 

a. Cellular glass insulation 

b. Asphalt - 180° Hot Asphalt 

c. Asphaltic Cement - Pittsburgh-Corning Asphaltic 

cement, or approved alternate. 

d. Felt - 15 lb. asphalt saturated.
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IY. SPECIFICATION 10-B 

B. APPLICATION 

I. 

a. 

Roof Decks (General) 

Unless otherwise specified, insulation in access 

of 2-1/2 inches total thickness shall be applied 
in multiplelayers as specified in GENERAL 

SPECIFICATIONS, Part I.B.1. 

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

Insulation shall be adhered to the prepared surface. 
by firmly embedding in molten hot asphalt. Mop 

only edges of block and area on which insulation 
can be immediately laid. 

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. 

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. second mopping to insure 
complete seal prior to application of built-up-roof. 

Fiat 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.
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I. SPECIFICATION 10-B 

B. APPLICATION 

2. Flat Roofs 

SLAG OR GRAVEL 

BUILT UP ROOF 

CONCRETE i eae! . - . we a . 
‘ , 4, ot, ae oS oon ot « #e%e 4 

Pee | here 
Se fee \— SPECIFIED THICKNESS OF 
. ; CELLULAR GLASS EMBEDDED 
‘ os IN HOT ASPHALT: 

CONCRETE ROOF DECK 
FIGURE 10-B-! 

SPECIFIED THICKNESS 
fo OR GRAVEL OF CELLULAR GLASS 

EMBEOOEO IN HOT BUILT UP ROOF 1» S [7 ASPHALT 

LTT ND POD PAD PRAISE TD 
WOOO DECK 

L_ Ine 
any NAILING STRIP 

[\I\I\I 
a re 

| 

WOOD ROOF DECK 
FIGURE [Q-8-2 

~5- 
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Il. SPECIFICATION 10-B 

B. APPLICATION 

2. Flat Roofs 

SPECIFIED THICKNESS 
OF CELLULAR GLASS 

EMBEDDED iN HOT ASPHALT SLAG OR GRAVEL 

/- BUILT—UP—ROOF 

f__2. tt ee - [i a ee: 

ee tte 4 22 4;4— STEEL DECK 

If WIDTH OF CHANNEL—1 
1S 1 1/2"OR MORE 
LEVEL OECK WITH 
POURED GYPSUM 

- 
r i 

METAL ROOF DECK 
FIGURE 10~-8-3 
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I. SPECIFICATION 10-B - 

B. APPLICATION 

3. Bitched Roofs 

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

MANUFACTURER 

TREATED WOOD NAILING STRIPS 
/ SPACED AS REQUIRED BY ROOFING 

SPECIFIED THICKNESS OF CELLULAR 
GLASS EMBEDOED IN HOT ASPHALT 

FINISH ROOF AS SPECIFIED 

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

PITCHED ROOF DETAILS 

FIGURE 0-8-4 
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II. SPECIFICATION 10-B_ - 

B. APPLICATION - contd 

4. Walls and Ceilings 

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

(1) 

(2) 

(3) 

Surfaces requiring insulation shall be dry, clean, . 
smooth, and primed with a brush coat of hot asphalt. 

Cellular glass shall be applied using hot asphalt 
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. Thickness of asphalt 
joint shall not exceed 1/16 inch. Insulation shall 
be applied in parallel courses with all joints be- 
tween blocks staggered, 

b. 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 shall be dryand clean. 

Cellular glass shall be applied with asphaltic ce- 
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.
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SPECIFICATION 10-B 

B. APPLICATION - contd . 

5. Concrete Floor Slabs 

a. Foundation Wall Method 

(1) 

(2) 

(3) 

Where specified, insulation shall be applied to 

foundation walls as shown in Figure 10-B-5. 

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. 

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. 

FOUNDATION 
Wat NY] 

GRAVEL 

TWO LAYERS ROOFERS FELT 

A i SLAS 

7 
° ° 

INSULATED FOUNDATION WALL 

FIGURE 10-8-5 
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II. SPECIFICATION 10-B 

B. APPLICATION - contd 

5, Concrete Floor Slabs - contd 

b. Slab-Border Method 

-(1) Where specified, insulation shall be applied to 

foundation walls as shown in Figure 10-B-6. 

TWO LAYERS ROOFERS FELT 

7 SOMCRETE SLAB 

FOUNDATION PPLE EE PA 1" LAYER OF SAND 

bread PiSTAM p GRAVEL 

ws a. D-"» 

Soe 

KKK CF 

\ 
BPECIFIEG THICKNESS OF 
CELLULAR OLASS EMBEDOED 
IM MOT ASPHALT L

i
 

Ba 

INSULATED FLOOR SLAB 

FIGURE [0-8-6 

(2) Insulation surfaces around the perimeter shal] be 

separated from the slab edge and foundation with 

a layer of zoofers felt cemented to the insulation 

block with hot asphalt. 

(3) A layer of sand, approximately one inch in thick- 

ness, shall be applied over gravel before apply- 

ing insulation. 

(4) Blocks shall be installed with all joints tightly 

butted. 

- 10 -
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Y. SPECIFICATION 10-B 
* 

B. -APPLICATION - contd 

5. Concrete Floor Slabs - contd 

b. Slab-Border Method 

(5) After insulation is installed as specified, entire 
surface shall be flood mopped with a 1/16 inch 
thick (minimum) coat of hot asphalt prior to pour- 
ing of floor slab. Asphalt shall be heated toa 

temperature not exceeding 360°F, 

-ll-
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 10-H ; _Cellular-Glass 

Scope 

This specification describes the essential requi
rements for the 

purchase and application of preformed cell
ular-glass insulation, 

for use on equipment and piping normally 
operating at tempera- 

tures above 70°F. andup to 600°F. It is applicable to both indoor 

and outdoor service. 

Procedures outlined in the GENERAL SPECIFICATIONS are 

applicable to andconstitute an integral part of th
is specification, 

A, MATERIAL 

1. Composition 

Material shall be composed of glass, comple
tely 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 . . + « -» Impervious to common 

acids and acid fumes. 

Alkalinity . 2. «6 «© «© «© « pH = 7.5 

Capillarity . 2. 2. *© « «© = 0 

Coefficient of Expansion . . 0. 0000040 per °F 

Combustibility. . .« +« «© + Incombustible 

Composition . . + «* «= * Atrue glass; completely 

inorganic,
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II, SPECIFICATION 10-H 

A. MATERIAL - contd 

2. Properties - contd 

Compressive Strength, 

Density . . ... 

' Flexural Strength . . 

Hygroscopicity . . . 

Modulus of Elasticity . 

Shear Strength . . . 

Specific Gravity. 

Specific Heat. . . . 

Tensile Strength . . 

Thermal Conductivity . 

Thermal Diffusivity 

Water Absorption . . 

Temperature Limits 

3. Accessory Materials 

a. Cellular glass insulation 

. 100 Ibs. per sq. in. 

- 9 to ll lbs. per cu. ft. 

- 100 Ibs. per sq. in. 

. No increase inweight in 

246 days in air at 90% 
relative humidity. 

- 200, 000 lbs. per sq. in. | 

. 64 lbs, per sq. in. 

. 0.16 

-9.20 Btu per lb, 

. 84 Ibs. per sq. in. 

- 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 

. 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., 
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Il. SPECIFICATION 10-H 

A. MATERIAL - contd 

3, Accessory Materials - contd 

b, Cushioning material 

Equipment - 1-1/2 lb, density, Aerowrap P-308, 

Fine Fyber Felt. : 
Piping - Piping 350F and under, Ultrafine, Super- 

fine, Mono-Kover. Piping above 350F, Aerowrap 

P-308. 

Stainless Steel Wire - .0475 inch dia., type 304, 

cold drawn, bright annealed, 18 gage. 

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. 

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 - Keen Cement or approved 

alternate. 

Weather-Barrier Coating - (color as specified): - 

Vimasco WC-1l, Benjamin Foster SeaJias "C", or 

approved alternate. 

Reinforcing Cloth - Glass fiber, 10 x 10 thread 

count, Perma Glas Mesh, or approved alternate, 

Staples - 5/8 inch x 1/2inch, stainless steel, A. J. 

Gerrard or approved alternate. 

Adhesive Cement - Miracle Adhesive Type H or ap- 

proved alternate. 

Fabricating Cement- Miracle Adhesive RT-1000P 

or approved alternate.
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Q. SPECIFICATION 10-H 

A. MATERIAL - 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, Eagle Picher one coat or ap- 

proved alternate.
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Il. SPECIFICATION 10-H 

B. APPLICATION 

1. 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 - 

2-1/2 inches total thickness shall be applied in multiple 
layers as specified in GENERAL SPECIFICATIONS, 

Part I.B.1l. 

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 over the 

top head, andone layer of one-half inch thick 

cushioning material overthe sides and bottom 

head. Blanket shall be securedin place with a 

minimum amount of No. 18 gage stainless steel 

wire. Cellular glass insulation shallthen be 

applied over blanket in manner described in this 
specification. Cushioning material will not be con- 

sidered as part of the specified insulation thickness, 

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
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Il, SPECIFICATION 10-H - 

B. APPLICATION - contd 

l. 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-1l, 

TWCENESS T 
aS spectrred WEATHER BARRIER 

AS SPECIFIED 

HEAVY FILLET OF 
CELLULAR GLASS CAULKING MASTIC 
FORMED MEAD 

7 
| >>-Two LAYERS OF I cusiion- 

3 ING BLANKET COMPRESSED TO 
13 OVER TOP NEADS AND NAN- 

VESSEL nd OF VERTICAL EQUIP- 

‘i c y THICKNESS T,AS 
PRESSED TO é : sPtciFien * 

CELLULAR GLASS VESSEL 
UNSULATION 

SUPPORT a2 
PER cacce 
STO tS-3t 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD @ NOZZLE 

FIG. Wo ~g 

e. Flat Surfaces 

Flat block shall be applied to flat surfacesin 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 150F or below, cushioning material will be omitted 

and block applied directly to metal surfaces. Secure- 

ment shall be as specified in the [nsulation Design 

Schedule and/or Line List.
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Il. SPECIFICATION 10-H 

B. APPLICATION - contd 

1. Equipment - contd 

f, Securement 

(1) Where contour of vessel permits firm and 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 verticalequipment or heads of 

horizontal equipment shail be held in place with 
specified stainless steel wire secured to support 
as shown in UCCC Standards IS-21, IS-36, and 
IS-42, Outer 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. 
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Il, SPECIFICATION 10-H : . 

B. APPLICATION - contd 

1. 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. 

* SUMPACES COATED WITH APPROVED FAGRICATING CEMENT cusmionina ANT)+ASRASION COATING USED TO JOIN CELLULAR GLASS 
AND ALLOWEO TO ORT BLOCKS FOR FAGRICATION OF 

s BEFORE INSTALLATION SEGMENTS. 

L
i
L
 L
h
e
 

L
L
 

eh
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CUSHIONING MATERUAL N | 

S | 4 
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~ TT as specirieo 

13 me \ Lay] 
CELLULAS A453 MOCE 
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Il. SPECIFICATION 10-H 

B. APPLICATION - contd 

1. Equipment - contd 

g. Expansion Joint - contd 

(2) Longitudinal expansion of 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 insulatedin similar 

manner as shown in Figure 10-H-4, 

IMBULATION SUPPORT 

FIRLEO WIT CUSHIONING 
MATERIAL 

HOH TEMPERATURE VESSEL 

fk 
1—14 

CUSHIONING BLANKET 

CELLULAR GLASS INSULATION 

ROUND ALL OUTSIDE CORNERS 

SUAFACE COATED WITH ANTI-ABRASION COATING AT 
Yieg OF INSTALLATION AMO SLOCK INSTALLED 
WHILE COAT IS STILL TACKY. 

IP JOT 

SUAFACES COATED WITH ANTI-AGRASION COATING ARNO 
ALLOWED TO ORY BEFORE INSTALLATION 

HEAVY FILLET OF CALR KING BALTIC INSIOE 

COAMERS. 

WEATHER BARRIER AS SPECIFIED 

NOTES 
ir) INSULATION SUPPORT 19 LOCATED DIRECTLY ASGVE BOTTOM MEAD, SLIP JOINT NOT 

acousco 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION JOINT 

FIG, 10-m-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 

10-H-5, 

CELLULAA GLASS INSULATION 

MEAVY FILLET OF 
CAULKING MASTIC 

WEATHER BARRIER 
AS SPECIFIED FILL WITH APPROVED———t4 

CUSHIONING BLANKET 

If 4 + 
VESSEL 

THICKNESS T, 
aS WEGIFIED 

‘SLIP JOINT SURFACES COATED WITH 
ANTI ABAASION COATING AND ALLOWED 
TO ORT BEFORE (INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE. 

O18 ewe 

- 10 -
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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. 

SHEET METAL JACKET TO SE SECURED 
WITH INSULATION STRAPPING AND 
ANCHOREO AT ONE EXO ONLY 

IMMER BORE OF JOINT TO 8E COATED 
WITH ANTI- ABRASION COATING AND 

ALLOW TO ORY GEFORE INSTALLATION 
CELLULAA GLASS MOLDED 
PIPE INSULATION 

CELLULAR GLASS PIPE 
INSULATION 

HEAVY FILLET OF CAULKING 
maSTiC 

~ RNR i 
A Oy ay fl 

1a, 

CUSHIONING 
MATERIAL 

ee ee ets my a ie i 
MOT LESS THAN Twice 

INSULATION THICKNESS NOR , wo mSLaTONeeTWEEN. SHEET 

LESS THan 3° METAL JACKET @ EXPANSION 
JOINT 

atn ARAIER, AS SPECIFIC EXTENO FITTING WEATHER 
MEATNEN BARRIER, 43 SPECIFIED QAAMIER NOT LESS THAN 

O° OVER PPE INSULATION 
WEATHER GARAIER 

APPLICATION OF CELLULAR GLASS INSULATION TOA 

MECHANICAL EXPANSION JOINT 

Fig 10-m-6 
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ll, 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 with flexible blanket in- 

sulation to permit movement of the expansion joint. 

Typical installation is shown in Figure 10-H-7. 

GLASS WOOL METAL MESH BLANKET OF 
SPECIFIED THICKNESS FACED OUTSIOE WITH 
EXPANOEO METAL LATH ANO ON THE 
INSIOE WITH 1° HEX WIRE me Le SRNESS oy 

i FINISH AS 

EXPANDED METAL LATH EXTENDED go SPECIFIED 
OVER BLOCK A MINIMUM OF 6 
AND SECURED WITH TIE WIRES 

— THICKNESS Tf, 
| AS SPECIFIED 

CELLULAR GLASS 
BLOCK INSULATION 

42" BLANK NUTS Of owen ——/ 
APPROVED SECUREMENT ON 12” 
CENTERS STAGGEMEO MOTE VOIOS OF EXPANDED METAL LATM 

- TQ BE FILLEO wITM WYORAULIC SETTING 
CEMENT TROWELED FLUSH WITH SURFACE 
OF LATN 

CUSHIONING BLANKET AS SPECIFIED 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

FIG 1-4-7 
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Il. SPECIFICATION 10-H 

B. APPLICATION = contd 

1, Equipment - contd 

i. Flat Heads 

(1) Insulation on top flat heads of vertical equipment 
shallbe 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. 

INSULATION (NO SCRAP VESSEL NOZILE 
FRLER BLOCK PERMITTED) FLASHING AB As : 

THICKNESS 7, { 
ag SPECIFIES i 

WEATNEA BARRIER, wW 
AS SPECIFIED 

t- TWO LAYERS OF 
or wat CUSHIONING BLANKET 

MIN. 36" OVER STVO: St ee ee om 

/ 

| [ | 
s | | pie aennce Svesser meso | 

a5 ne ou HIGH TEMPERATURE VESSEL 

ke CELLULAR GLASS BLOCK ON EDGE TO 
Pee sd SUPPORT FLANGE INSULATION 

woe eh 
ef ate 

: a? BLANKET 

tated 
ME AVY FILLET OF CAULAING a 3S TAS SPECIFICD 
mastic B4 

| 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

L FIG. 1O-m-6@ 

(2) All nozzles on top of insulatedequipment shall be 

provided with flashing as shown in Figure GA-3, 

of GENERAL SPECIFICATIONS. 

-lL-
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il, SPECIFICATION !10-H 

B. APPLICATION - 

1. Equipment - 

j- 

contd 

contd 

Vessel leys 

(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 insulaticn shall be brought up to 

and butted firmly against tank leg flange, 

Re-entrant space betwcenchannei flanges and over 

channel flanges between body insulation shall be 
filled with block cemented in place with an approved 
adhesive, Surface of fireoravufing material abutting 
tank leg insulation shall be coated with specified 

weathercoating. Instaliation shall be as shown in 
Figure 10-H-9, 

(2) 

STRAS enero 
CACM AR OCR 

“SLATES SE 
39 Feelhito 

CUSPR Oa 
+ Manat 

“es oy” ne CUL ITReP UGFO 
BS 40 are TA FL Te em? 

WEA wim SEC aT 

. CEs OLamet Tf 

MOM tS Ra atite 2 i 
ee - eoph MCSE ey 
DD OPE SOHES sume diet z - . pean 

z . MEave FILLY OF Camaiee 
t 1 . mastiy & : 
z Se + TALaNe Ss ": Tv 43 SPCCIIEe 7 

egTes ny “aw Seen « -L - TAN Ae 
wal Py. beter angeing 

APPLICATICH OF CELLULAR SASS INSULATION Te. QUIPMENT LEG 

4 Wee 
) 
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Il. 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 

shall be providedfor securement of bottom head insula- 

tion in accordance with UCCG Standard IS-42, 

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

. & WESSEL 
VESSEL THICKNESS T, ase? _— 

erecirten 2 CELLULAR GLASS BLOCK 
at] insucaTion 

SLANKET : 
! .Al_- INSULATION SECURED TO VESSEL 
1 WEATHER WITH STRAP, AS SPECIFIED 
1 BARRIER (“4 —--_-_-__- 

HH 
| a 
oct cts at 
I 225 P) CUSHMONING 

_ 5 beet /° 
I ~ ot? 7 
H “AL ee But 2 ' 
1 ~~. ee an = Po 
7 me os rj 
i ~----4 aie [4 / . = arnssss=4 
s ~ 

. ad 

H uual | ~~ supronr as per V4 iA 
H ceccc $70 j8-31 BOTTOM KEAO INSULATION 
! SECURED TO SUPPORT INSTALLED 

aS PER C&CcC STO | - 
H 1s-42 

! 
) 

t 
f | 
y dp ~~ --- 

pe | 
SECTION | 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

FAG, fO-N-10 

-15-
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II. SPECIFICATION -10-H 

B. APPLICATION - contd 

1, Equipment ~- 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 temperatures are above 

300 F, the portion of the weather-barrier in con- 

tact with metal shall consist of reinforcing cloth 
embedded in heat resistant sealer instead of the 

weather-coating. A second application of the heat 

resistant sealer shall thenbe applied over the re- 

inforcing cloth and, while still tacky, the weather 

membrane shallbe 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, 
per cecce STO 18-35! 

FIRST A6O SECOND COATS OF WEATHER 
BARMERA COATinG TO EXTEND UNDER 
AMO OVER STRAP. 

@LASS FABRIC EXTENDED TO VESSEL an 

EueEOOED 1m HEAT AESISTANT SEALER 
BAUSHED Om AT .UNCTION; WHILE 
STILL TACKY BAND WITH INSULATION 
sTRaP 

; \ esa wan 

« 

BLOCK INBMAATION 

WEATHER CARRIER, GLASS FABRIC REINFORCED Fintsn 

4 CUSHIONING scanner 

APPLICATION OF CELLULAR GLASS INSULATION AROUND 

UNINSULATED FLANGES 

FIG W-n-1 
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Il, SPECIFICATION 10-H 

B. APPLICATION - contd 

2. Piping 

a. Pipe Insulation 

(1) 

(2) 

(3) 

(4) 

Insulation thicknesses in excess of 2-1/2 inches 
shall be applied in multiple layers as specified 

in GENERAL SPECIFICATIONS, 1.B.4. 

Pipe insulation shall be applied to piping in a 
staggered position in accordance with Figures 

GA-land GA-2 of the GENERAL SPECIFICATION. 

Piping, operating attemperatures 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 not be considered as part of insulation thick- 

ness. : 

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, 

Butt edges and ends of all inner 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 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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II, SPECIFICATION 10-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers 

(1) Welded fitting 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 shop fab- 

ricated in accordance 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. 

A 
v1 
vO GLASS INSULATION 

Moen ron naan USED TO JOIN CELLULAR GLASS. 
K: FAGRICATION OF THE TWO H,. Bro ae ALVES OF ae NM ot OT de NE 

( 
CELLULAR GLASS MITERED " 

ee an ~ . Y PIPE inSULATION 

Leremonne MATERUAL 

WEATHER BAARIER, 
BS SPEGFIED CELLULAR GLASS wig 

Wet JLATION 

THICHNESS T_ 48 SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

FIG, 1G-mni2 
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II. SPECIFICATION 10-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

0 
p 

THICKNESS T, 9 SPECIFIED 

HEAVY FILLET OF 
CAULAING MASTIC 

CELLULAR GLASS 
INSULATION. 

ft Ot 

CUSHIONING BLANKET 

APPROVED CEMENT USED TO JOIN 
CELLULAR GLASS GLOCZS FOR FaG- 
RICATION OF THE TWO HALYES OF 
TEE Covers 

WEATHER BARRIER, AS SPECIFIED 

x4 a ex ~ 

roe CR, ere mrs 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE 

Fila 10-H-43 

WEATHER BAARIER 49 SPECIFIED 

CELUA AA @438 WRLATION ere eo. 

THICKNESS T> 
aa stines'| 

ROUND QUTSION CORNERS 

HEAVY FYLET OF CAR ZING WASTIC 

c 
' - 

i ra) 

Zs oa 
a4 +9 

CUSMIONING BLamnET kas 4 TCANESS 7, 43 SPECIFICD 

l suaraces S4ALL SE COATED WIT AWTt- apmasion 
COATING AMO ALLOWED TO ORT BEFORE INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE 

FIG, iO-meere 
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Il. SPECIFICATION 10-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

CUSHIONING BLARKET 
OVER FLANGE ONLY 

CUSHIONING BLANKET 

CELLULAR Gass rac i \ 
INSULATION 7 ‘ 

WEATHER BAARIER AS SPECIFIED 

THICKNESS T, AS SPECIFIED 

Ld, SUAPACES COATED WITH ANTI- 
Md AGRASION COATING AND ALLOWED 

TO DAY BEFORE APPLICATION, 

ROUND OUTBIDE CORNERS 

T, AS SPECIFIED. wt 

oF Femme 

HEAVY FILLET OF CALMING MATIC 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED ELL 

FIG 10-915 

ROUND CUTSIOR CORMEAS 

SURFACES COATED WIT ARTi« | 
AGAASION COATING AMD ALLOWEDS 
TO OMY BEFORE (mSTALLATION 

CELLULAR 61439 
JMSULATION 

TUICKESS T, AS SPECIPULD 

N\ WEATHER BARRIER, 
as SPECIFIC] 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

FI@ IG-18 
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Il. SPECIFICATION 10-H 

B. APPLICATION - contd 

2, Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

(3) 

(2) 

All valves shall be packed andfilled around valve 
stern and packing gland assembly with heat resist- 

ant sealer to avoid water pocket. 

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. Inno case will wide cement joints, or 

voids and holes plugged with cement, be permitted. 

c. Securement 

(1) 

(2) 

All layers of cellular glass pipe insulation shall 

be secured with insulation strap, 

Location of strap shall be as described in the 

GENERAL SPECIFICATION, I.B. 5, 6, &.7. 

d. Weather Barrier Coating 

Weather barrier shall beinstalledin accordance with 

the GENERAL SPECIFICATION, I.B. 16. 

-2l-
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II, 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

SPECIFICATION 10-J 

Scope 

THERMAL INSULATION SPECIFICATIONS 

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 outdoor service. 

A. MATERIAL 

l. Composition 

Material shall be composedof glass, completely inorganic, 

processed and molded at temperatures sufficient to pro- 

duce a rigid, cellular thermal insulation. 

Properties 

Cellular glass insulation shall have the following prop- 

erties: 

Acid Resistance 

Alkalinity 

Capillarity . 

Combustibility. 

Composition 

Compressive Strength 

Density 

Impervious to common 

acids and acid fumes. 

pH = 7.5 

0 

Incombustible 

A true glass; completely 

inorganic. 

100 lbs. per sq. in, 

9 to ll lbs. per cu. ft,
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ul. SPECIFICATION 10-J 

A. MATERIAL - contd 

2. Properties - contd 

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 1bs. per sq. in. 

Specific Gravity . . . - - 90. 16 

Specific Heat . - + + + + 0.20 Btu per Ib. 

Tensile Strength . . . . . 84 1bs. per sq. in. 

Thermal Conductivity ... . Shall not exceed values 

atthe following mean 

temperatures: 

Mean Conductivity 

Temp.°F Btu/r., sq.ft, 

°F, inch thk. 

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. . . - Minus 350F to plus 600F. 

3. Accessory Materials 

a. Cellular glass insulation 

b. Stainless Steel Wire - .0475 inch dia., type 304, cold 

drawn, bright annealed, 18 gage.
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I. SPECIFICATION 10-J 

A. MATERIAL - contd 

3, Accessory Materials - contd 

c. 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.
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UW. SPECIFICATION 10-J 

B. APPLICATION 

1, Equipment 

a. Insulation Supports 

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

b. Thickness Schedule 

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

c. Curved Surfaces 

(1) Cellular glass block insulation (curved segments 
or shaped head segments) shallbe shop fabricated 
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 not coincide with those of any other 
layer. Typical installation is shown in Figure 
10-J-1, 
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Il. SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

c. Curved Surfaces - contd 

(2) Inner surface of vessel insulation shall be coated 

with anti-abrasion coating, of just sufficient thick- 

ness to fill half cells, and allowed to dry before 
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 ofcellular 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.
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Il. SPECIFICATION 10-J . 

B. APPLICATION - contd 

1. Equipment - contd 

Securement - contd 

(2) Inner layer or layers of cellular glass insulation 
on bottomheads of vertical equipmentor heads of 

horizontal equipment shall be held in place with 
specified stainless steel wire secured io support 

as shown in UCCC Standards IS-31, IS-36, and 

IS-42, Outer 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-J-2, 
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II, 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 

n
l
 

shown in Figure 10-J-3, 
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Il. 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 shallbe provided at the junction 

of two different thicknesses and insulated ina 

similar manner as shown in Figure 10-J-4, 
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II. SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

f, Expansion Joint - contd 

(3) Where nozzles and projections extend through the 
insulation, they shall be insulated as shown in 

Figure 10-J-5. 

CELLULAR $LASS INSULATION 

HEAVY FILLET OF 
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Il. SPECIFICATION 10-J 

B,. APPLICATION - contd 

l. 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. 
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I. SPECIFICATION 10-J _ 

B. APPLICATION - contd 

1, Equipment - contd 

f, Expansion Joints - contd 

(5) Expansion joints in flat surfaces or cylindrical 
vessels shall be insulated with flexible blanket in- 

sulation to permit movement ofthe expansion joint. 

Typical installation is shown in Figure 10-J-7. 

GLASS WOOL METAL MESH BLANKET OF 
PAN i. LATH Lal 

INSOE WITH [HEX WIRE NETTING Ae SPECIFIED 

EXPANDED METAL LATM EXTENQEO 
FINISH AS 

OVER BLOCK & MINIMUM OF 8 = SPECIFIED 
ANO SECURED WITM TIE WIRES 

THICKNESS T, 
as aPecirico 

CELLULAR QLags 
BLOCK INSULATION 

1/2" BLANK NUTS OR OTHER 
APPROVED SECUREMENT OM 12" 
CENTERS STAGGERED NOTE: VOIOS OF EXPANOED METAL LATH 

TO BE FILLED WITH WYORAULIC BETTING 
CEMENT TROWELED FLUSH WITM SURFACE 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

Fi@. 10-4 -7 

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Construction…
ACL Doc 19364 · Page 68 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/68

https://asbestosclaims.law/library/19364/68


Il. SPECIFICATION 10-J 

B. APPLICATION = contd 

L. 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. 

CELLULAR GLASS BLOCK 
TOM scuap 

PRLER BLOCK. pemaitreon FLASHING ag VESSEL MOZTLE 
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mastic 

ee 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

Fta. 1O-d-@ 

(2) Allnozzles on top of insulated equipment shall be 
provided with flashing as shown in Figure GA-3, 
of GENERAL SPECIFICATIONS, I.B.8.
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II, SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

h. Vessel Legs 

(1) Vessel legs shall be insulated with block which 

shall extendover channel flanges and downchannel 

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. 

Re-entrant space between channel flanges and over 

channel flanges between body insulation shall be 

filled with block cemented in place withan approved 

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, 
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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 providedfor securementof bottom head insula- 

tion in accordance with UCCC Standard IS-42, 

stallation shall be as shown in Figure 10-J-10. 
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 I. SPECIFICATION 10-J 

B. APPLICATION - contd 

1. 

j. 

Equipment - contd 

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 operating temperatures 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 second application of the heat 
resistant sealer shallthenbe applied overthe re 

inforcing clothand, 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-J-11. 
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Ul. SPECIFICATION 10-J 

B. APPLICATION - contd 

2. Piping 

a. Pipe Insulation 

(1) 

(2) 

Insulation thicknesses in excess of 2-1/2 inches 

shall be appliedin multiple layers as specified in 

GENERAL SPECIFICATIONS, 1.B.4. 

Pipe insulation shall be applied to piping ina 

staggered position in accordance with Figures 
GA-1land GA-2 of the GENERAL 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. 

Butt edges and ends of all inner layers shall be 

given a smooth brushor spray coat of 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 

evencoat of sufficient thickness only to cover and 
fill the cut cells of the insulation, 

b. Fitting, Flange and Valve Covers 

(1) Fitting, flange andvalve covers shall be shop fab- 

ricatedinaccordance withthe UCCC 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.
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Ul. SPECIFICATION 10-J 
. 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 
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APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

FIG. 1-5-2 

0 
P 

<r ; 

THICANESS T, a3 SPECINED ——7_S- te 
5 # A 

a ae APPROVED CEMENT USED TO JOIN 
BEAVY FILLET OF bel CELLULAR GLASS BLOCKS FOR FAB- 
CAULMING MASTIC E : RICATION OF THE TWO HALVES OF 

TEE COVERS 
CEULULAA GLASS Ly Ry 

INSULATION, 4 x — WEATHER GARRIEA AS SPECIFIED 
bey 

~ G ! cys, 5 5 
o> . ~My rire 

ana Pee a 

L 
We TP RSS Rais eee 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE 

fia 10. d-13 

-1l7- 

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Construction…
ACL Doc 19364 · Page 74 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/74

https://asbestosclaims.law/library/19364/74


Ul. SPECIFICATION 10-3 

B. APPLICATION - 

2. Piping - contd 

contd 

b. Fitting, Flange and Valve Covers - contd 

WEATHER BARRIER AS SPECIFIED. 

CELLULAR GLASS NSULATION 

fo 
mL 

THICKNESS T- wat 
aS SPECIFIED 

RMOURD OUTSIDE CORNERS 
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Il. SPECIFICATION 10-J . 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

ROUND OCUTSICE CORNERS. 

SURFACES COATED WITH ANTI- 
ABAASION COATING AND ALLOWED 
TO DAY BEFORE INSTALLATION 

EXTENO WEATHER BARAIER OVER METAL 

HEAVY FILLET OF CAULKING MASTIC 

‘ 

! 
CELLULAM BLASS " bd I 
tNSULATION ~ Tt La THICKNESS T, AS SPECIFIED 

” 

Ly 

at WEATHER BARRIER, 
aS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

FIG. 10-43-36 

(3) All valves shall be packedand filled around valve 

stem and packing gland assembly with heat resis- 

ant sealer to avoid water pocket. 

Cementing of shop assemblies shall be done with 

specified fabricating cement. Inall cases the 

joints shall be as thin as possible with just suffi- 

cientcement to obtain good adhesionand complete 

closure, Inno case will wide cement joints, or 

voids andholes plugged withcement, be permitted. 

c. Securement 

(1) 

(2) 

All layers of cellular glass pipe insulation shall 

be secured with insulation strap. 

Location of strap shallbe as describedin the 

GENERAL SPECIFICATION, I.B. 5. 
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IL SPECIFICATION 10-J 

B. APPLICATION - contd 

2. Piping - contd 

d, Steam Traced Installations 

Steam-trace lines, where specified, shall be installed 

and insulated in accordance with the GENERAL SPECI- 

FICATION, I1.B.15. 

e. Weather-Barrier 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. 16.
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Il, 

UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

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 in the GENERAL SPECIFICATIONS are appli- 
cable to and constitute an integral part of this Specification. 

A. MATERIAL 

1. Composition 

Material shallbe 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 proper- 
ties: 

Acid Resistance . . 2. . Impervious to common 
acids and acid fumes. 

Alkalinity - oe «@ ew) wd 6 PH = 75 

Capillarity . o + ew ee 9 
Coefficient of Expansion . . 0.0000040 per °F 
Combustibility *- « «© «© « « Incombustible 
Composition . . . . . . Atrue glass; completely 

inorganic. 
Compressive Strength . . . 100 Ib. per sq. in, 
Density . . , - . « »« 9 lbs. per cu. ft, 
Flexural Strength. - . « . 100 1b. per sq. in,
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Il. SPECIFICATION 10-L 

A. MATERIAL - contd 

2. Properties - contd 

Hygroscopicity, . . .. . No increase in weight in 
246 days in air at 90% 
relative humidity. 

Modulus of Elasticity ... 200,000 Ib. per sq. in. 
Shear Strength, . . . . .) 64 lb, per sq. in. 
Specific Gravity . . . ... 0.16 
Specific Heat... . . . . 0.20 Btu per lb. 
Tensile Strength... . . . 84]b. per sq. in. 
Thermal Conductivity . . . Shall not exceed values 

Thermal Diffusivity 

at the following mean 
temperatures: 

Mean Conductivity 
Temp.F Btu/hr.,Sq.Ft. , 

°F, inch Thick 
50 0.40 

300 0.55. 
0.40 sq. ft. per day 

Water Absorption. . . . - 0.2% by volume on 2" x 
Te" x 18" block (all on 
surface only) 

Temperature Limits, . . Minus 350F to plus 600F 

Accessory Materials 

a. 

b,. 

Cellular Glass Insulation. 

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

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

Stainless Steel Insulation Strap - 1/2 inchx .020 
inch, Type 304, 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. 

-2-
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I. SPECIFICATION 10-L 

A. MATERIAL - contd 

3, Accessory Materials - contd 

i. Weather-Barrier Coating ( Color as specified ) - 

PVA- Vimasco No, WC-1, Benjamin Foster Seal- 

fas "C", or approved alternate, 

Reinforcing Cloth - Glass fiber, 10 x 10 Perma- 

Glas, or approved alternate, 

Adhesive Cement - Miracle Adhesive Type H, or 

approved alternate, 

Caulking Mastic - Vimasco Caulking Compound, or 

approved alternate, 

Fabricating Cement - Hot ('80°F) Asphalt or ap - 
proved alternate. 

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

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

~3-
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Il, 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. 

THICKNESS,T t) AS SPEciFieD OUTER LAYER GUTT JOINTS 
a t 

INSULATION 
COATED WITH JOINT SEALER | -~® CELLULAR GLASS 

WEATWER- BARRIER 
AS SPECIFIED 

CUSHIONING BLANKET 

| CUSHIONING 1 
BLANKET | 

i TREAT INNER LATER QUT JOINTS 
1 os WITH ANTI-~ABRASION COATING 

=e STEEL CRADLE = AND ALLOW TO ONY BEFORE 
T OST INSTALLATION . a SHORTES 

re. ANCE 4T OR 
= TO PAO 

: HEAVY FILLET OF 
CAULKING MASTIC 

COAT TOP OF CONCRETE WITH 
WAPOR SEAL COATING BEFORE 
APPLICATION OF INSULATION 

(SECTION AA) SECTION BB 

- —— 

Tt te in COT ALL JOINTS AMOUNO STEEL CRAOLE 
bg tent i ae WITH ANTI-ASRASION COATING ANO ALLOW 

nae TO ORY BEFORE INSTALLATION 

be St 
1 be 

a 
S. 
la 

(SECTION CS) 

APPLICATION OF CELLULAR GLASS INSULATION TO CRAOLES AND 

SUPPORTS FOR EQUIPMENT 

FIG_tG-L-10 

~14-
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Il. SPECIFICATION 21-
H 

A. MATERIAL - contd 
“ 

2. Properties - contd 

Thermal Diffusivity . - + + Shall be approx. 0.197 

sq. ft. /day 

Thermal Shock Resistanc
e. - Material shall not spall, 

chip, or crack, or other- 

wise fail when heated to 

750 F and then quenched 

with water. 

Accessory Materials 

i. 

Asbestos Fiber Insulation - Unibestos or approved 

alternate. 

Wire - Stainless steel, .
0475 inch dia., type 304, 

cold 

drawn bright annealed (18 ga
ge). 

Insulation Strap - Sta
inless steel, 1/2 inch double 

pronged, type 304 or ap
proved alternate. 

Clips - Stainless steel, 
1/2 inch double pronged,

 type 

304, A. J. Gerrard or approved
 alternate. 

Insulating Cement - Hydra
ulic setting, Baldwin -Hill 

Powerhouse, Eagle-P
icher One Coat or appro

ved 

alternate. 

Finishing Cement - Hard sur
face, Eagle Picher No. 106 

Johns Manville 678 or approved
 alternate. 

Heat Resistant Sealer - Ben
jamin Foster No. 30-43 or 

approved alternate. 

Weather Barrier Coating (
Coloras specified) - Vimasc

o 

WC -1, Benjamin Foster Sealfas "co", or approved 

alternate. 

Reinforcing Cloth - Gla
ss fiber, 10 x 10 thread count, 

Perma Glas Mesh, Glasfab o
r approved alternate. 

Fabricating Cement - A. P
. Green “Insulation Adhe-

 

sive'', or approved alter
nate.
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Il, SPECIFICATION 21-H 

B. APPLICATION 

1, Piping 

a. Pipe Insulation 

(1) 

(2) 

(3) 

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. 

Insulation shall be applied to piping in staggered 
position in accordance withthe GENERAL SPECI- 
FICATION, I1.B.4, 5, 6, and 7, with all joints 
tightly butted and factory attached sheeting jacket, 

where furnished, removed. 

Smalilcracks and depressions, where present, shall 

be pointed up with insulating cement troweled 
smooth with insulation surface, 

b. Fittings, Flanges and Valves 

(1) 

(2) 

Fittings, flangesand valves shallbe insulated with 

prefabricated insulation covers fabricated in 

accordance with the Dimensional Standard Fabri- 

cation Manual, 

Where impracticalto shop fabricate fitting insula- 
tion, and with the approval of the representative 
of the Department of Designand Construction, fit- 
ting covers may be fieldfabricated, provided work 
is inaccordance with Dimensional Standard Fabri- 
cation Data. Segments shall be carefully fitted to 
insure tight joints. 

Shop fabricatedassemblies shall be cemented with 
specified fabricating cement, In allcases the 
joints shall be as thin as possible, with just suffi- 

cientcement toobtain goodadhesion 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 21-H-1, 21-H-2, 21-H-3, and 
21-H-4.

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Construction…
ACL Doc 19364 · Page 83 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/83

https://asbestosclaims.law/library/19364/83


© 
p
a
i
t
e
t
e
 

7
T
y
 

a
 

c
o
u
a
i
e
 

en
n 

f
e
r
e
n
t
 

ey
 

I. SPECIFICATION 21-H 

B. APPLICATION - contd 

1. Piping - contd 

b. Fittings, Flanges and Valves - contd 

co 

Jp
. -
-
-
~
 

4
.
 -
~-
--
 

» 
wy 

ELL COVERS SHALL SE FABRICATED 
IM ACCORDANCE WITH FagRICATION 
GaTA FOA FITTING COVERS 

THICKNESS T,AS SPECIFIED | 

INSULATION 

MOTE: FOR HORIZONTAL ELL 
OR VERTICAL ELL ON SHOAT 
RISERS 

PIPE INSULATION 

FINISH AS SPECIFIED 

APPLICATION OF ASBESTOS FIBER INSULATION TO WELDING ELL 

ta, 2t-H-t 

CIMISW as MOE INSULATION 

SPECIE / PIPE INSULATION 

YF Ce ae 

te Wale eae 

a * sp ‘4 Fy J oe a ¢- |_E ate re 
ee Cane Ca 

a Ky A 
 THiCeNess ._ A Ak AS oy % 

a3 SPECIFIED on _ “y 

MOTE’ FLANGE COVER Sua. pe Feea carey in 
ACCORCANCE WiTM FASRMICATION Cara 
FOR FITTING COVERS 

APPLICATION OF ASBESTOS FIBER INSULATION TO LINE FLANGE 

FIG Zt-H-k 
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Ii. SPECIFICATION 21-H 

B. APPLICATION - contd 

1, Piping - contd 

b. Fittings, Flanges and Valves - contd 

THICKNESS T. 
AS SPECIFIED “| 

FINISH aS 

SPECIFIED 

IWSULATION 

by. OTE: FLANGED ELL COVER 
FAGRICATED IN ACCORANCE 
WITM FAGRICATION OATA FOR 
FITTING COVERS 

MOTE: SLIP JOINT NOT REGUIRED ON 
SINGLE LAYER INSULATION EXCEPT WHERE 
ELL 1S LOCATED aT TOP OF RISER 30° 
OR MORE IN LENGTH 

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED ELL 

FIG, 21-H- 3 

i 

He 

$217 JOINTS MOT REQUIRED FLANGED VALVE COVER FABRICATED 
Om SINGLE LATER EXCEPT 7 ACCOROING TO FAGRICATION O4Ta 
WHERE SPECIFICALLY ? Y VOR FITTING COVERS 
CALLED POM 4 , 

LT 

FEE a IM SULATION 

SPECIFIED 

A om 

en een are - ra ae tJ — mmenness as FOS aS 

SPecifico 

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED VALVE 

rte, Tied 

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Construction…
ACL Doc 19364 · Page 85 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/85

https://asbestosclaims.law/library/19364/85


m
e
 
o
a
n
 
| 

" 
e
e
 
e
e
 

Il. SPECIFICATION 21-H 

B. APPLICATION - contd 

1. Piping - contd 

b. Fittings, Flanges and Valves - contd 

(4) Insulating cement may be applied as the insulating 

material where fittings 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 insulation. 

c. Securement 

(1) 

(2) 

(3) 

(4) 

(5) 

Application and securement of pipe insulation shall 

be as described (and shown in Figures GA-1 and 

GA-~2) in the GENERAL SPECIFICATION. 

All inner layers of sectional pipe insulation shall 

be secured with stainless steel wire. 

All sectional pipe insulation having outside dia- 

meters of 6.625 inches or less shall be secured 

with stainless steel wire. 

All pipe insulation having outside diameters greater 

than 6.625 inches shail be secured with stainless 

steel insulation strap. 

Fitting, flange and valve covers shalt be secured 

with specified insulation strap as required,
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t, SPECIFICATION 10-L 

B. APPLICATION : 

1. Equipment 

a. Insulation Supports 

Cc. 

Equipment shall be provided with insulation supports 
as specified in GENERAL SPECIFICATIONS I1.B.4. 

Thickness Schedule 

Unless otherwise specified, insulation in excess of 

2-1/2 inches totalthickness shallbe applied in multi- 

ple layers as specifiedin GENERAL SPECIFICATIONS 

I.B.1. 

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. 

Curved Surfaces 

(1) Blockinsulation (curved segments or shaped head 
segments) shall be shop fabricated and fitted 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 sothat the butt joints of 

one layer do not coincide withthose of any other 
layer. 

(2) Allbutt 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 preferable two hours, before application of 

insulation to equipment, 

-4-
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Il. SPECIFICATION 10-L 

B, APPLICATION - contd 

1, Equipment = contd 

d. Curved Surfaces - contd 

(3) Allbutt edges and ends 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-1l. 

€R BLOCK OF CELLULAR GLASS 
ciel WITH TOP OF STUOS 

WEATHER ~ BARRIER 

AS SPECIFIED |, 
/ 

CUSHIONING BLANKET 

4 HEAVY FILLET OF CAULKING Fe ete MASTIC AT ALL INSIDE 
ary oc Ft A CORNERS 

Pe een 
¢ AR FOR! od SE aD teens FORMED - > iw OUTER LAYER BUTT JOINTS y . oS ign, COATED WITH JOINT SEALER 

Ls, ~ 

TREAT INNER LAYER GUTT Be fF sig " 
JOINTS WITH ANTI- ABRASION Pe COATING AMO ALLOW TO sion Nie Low TEMPERATURE HTS Seeariea” BEFORE INSTALLATION VESSEL 3 SPECIFIED 

k | i 
, ‘ . 

MAMET 

oh mH CELLULAR GLass e “4°41 VESSEL INSULATION 
f Is. Fd 

ta 
va 

APPLICATION OF CELLULAR GLASS INSULATION T9 VESSEL HEAD AND NOZZLE 

FIG. 10-41 

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.
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Il. SPECIFICATION 10-L 

* 

B. APPLICATION - 

1, Equipment - 

£, Securement 

contd 

contd 

(1) Wherecontour of vessel permits firm and effective 
attachment, all layers of cellular glass insulation 

shall be secured in place with stainless steel in- 

Insulation shall be secured to ir- 

regular surfaces, with No. 18 gage stainless steel 

sulation strap. 

wire. 

(2) Inner layer or layers of cellular glass insulation 

on bottom heads of vertical equipment, or heads 

of horizontal equipment, shallbe held in place with 

specified stainless-steel wire secured to insulation 
supports, 

and IS-42, IS -36, 

as shown in UCCC Standards IS-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, as shown in Figure 10-L-2. 

tal equipment, 

—f- 

ran 2” STRep 
ad SPECIIEO 

STRAP ANCHOR CLIPS (DETAIL “a7 
SHALL GE LOCATED OM 12° CENTERS. 
AROUND VESSEL CRCUMS ERENCE 4 

Trak seven ’ 4 
a= WN 

INSULATION STREP en . i 
UMOER SNCHOR- CLIP 

OVER ANCHOR CLIP 

im Suc arias 

OOUBL EE PROMS CLIPS 

Twicumesa 7 

INSULATION pias qNY 

CELLULAR ee nega INN 
ae OUTER Laven 7 et suPPoRT 

3S 
ras QL anKET 

QCUBLE PRONG 
cue 

AANSULATION 

Vr
 aw ~ 

OUSNED MEAD INSULATION SHALL O£ 
PRE -FLOMICATED It ONE PIECE Of OY 

SEGUENTS 

TmCENESS T 

a" ak sess jreen ane aaqune 
Jom Toes mL T ainG 1S NOT BEQUMED 

Ww VESSEL ses NOT weve ‘ mOZTLE OM 
GOTTom af STRAPS en. COMTINVE 
THRQuGe FI OPPOSIFE SIDE SPACE 
Alng TEMPORARY WITH MIRE 

‘ae? sor For. 
WSULATION STRAP 

SOUBLE PRONG CLIP 

SECUREMENT FOR BOTTOM HEAD INSULATION 

ON WELDED DISHED HEAD VESSELS 

PG 10-L-2 

OETAIL “a° 
STRAP ANCHOR-CLIP 
STAINLESS STEEL (HARD ORGWAT 
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Il. 

1, Equipment 

f, Securement 

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

hesive or other approved securement. 

block is specified to be secured with adhesive, it 

SPECIFICATION 10-L 

B. APPLICATION contd 

contd 

- contd 

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, 
constructedas shown in Figure 10-L-3. Where 
movement is likely to occur, non-setting sealer 
shall be appliedto surfaces of insulation, as shown, 

to provide proper slip joint. 

VESSEL 

INSULATION. 

SUPPORT 

APPROVED CEMENT USED TO JOIN 
CELLULAR GLASS BLOCKS FOR SHOP FAR- 

SUAPACES COATED WITH RICATION OF SEGMENTS 
MNON-SETTING SEALER 

OUTERNOST 2's" (APPROM.) OF JOINT 
PACES COATED WITH JOINT SEALER 

PILL WITH CUSHIOMING 
GLANKET 

VESSEL FLANGE 

CELLULAR Gass 
SLOCK ON £OGES 

CUSHIONING 
- mK 

E 
+ 

eee i i VESSEL. 
+ ae SECTION AA aides j SECTION AA 

os, 
Ae 

: ‘4p ep OUTER LAVER BUTT 
| Nise JOINTS SHALL BE 
| Lad] CoaTeo with JOINT 

a /tf SEALER 

he) 
: Ts, [7 WEATHER - BARRIER 

= eo ie _ oS sPecinien 

Raft it, [ | SUMPACES OF CELLULAR GLASS INSULATION SHALL BE COATED WiTH 
ee SOE, AN ANTI-AGRASION COATING AT TIME OF INSTALLATION. BLOCK SHALL BE 

“5 INSTALLED WHILE COAT 1S STILL TACKY 

@ 
WEAVY FILLET OF CAULKING MASTIC 

GLOCK ON LOGE SUPPORTED GY VESSEL 
SEQMENTS Af THIS POINT 

TREAT INMER LAYER BUTT JOINTS WITH ANTI-ABRASION COATING 
AND ALLOW 70 DRY BEFONE INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE 

Fig. lO-t-3 

Where 
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II, 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 avessel, an insulation support 
shall be provided at the junction of two different 
thicknesses, and insulated in amanner 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, 

aTiON 

£Y 

EQuipMent 

FILL WITH CUSHIONING 
OLANMKET 

rea 

OUTER LAYES BUTT JOINTS 
SMALL BE COATED WITH 
JOINT SEALER 

TMICKNESS T 

note: 

TREAT INNER LAYER SUTT JOINTS 
WITH ANTI-ABRASION COATING AND 

ALLOW TO DRY BEFORE INSTALL - 

Ay —————_ CUSHIONING BLANKET 

CELLULAR GLASS INSULATION 

SURFACES OF CELLULAR GLASS INSULATION SHmL BE COATED 
@LOCK SHALL BE INSTALLED WHILE COaT IS STILL TACKY 

INSULATION SUPPORT 

MEY SLOCK TO REST OM SUPPORT 

SUP JOINT SURFACES SH) - 
SETTING SEALER CL BE COATED WITN NON 

WEAVY FILLET OF CauLKING MASTIC 

4” WEATHER BARMER AS SPECIFIED 

WF SAL ATION SUPPORT 13 LOCATED CIRECTLY agove @OTTOM HEAD, SLIP JOINT ROT REQUIRED ’ 

APPLICATION OF CELLULAR GLASS INSULATION To CONTRACTION JOINT 

FIG. 10-L +4 

WITH AM ANTI~ABRASION COATING aT TIME OF INSTALL ATION. 
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

1. Equipment - contd 

g. Expansion Joints - contd 

(3) One-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. 

CUSHIONING BLANKET 

GLASS INSULATION 

WEIY FILLET OF CAULKING MASTIC 

q SUP JOINT 

Se i WEATHER- BARRIER 

Low AS SPECIFIED 

TEMPERATURE . 
VESSEL DUTER putt smats 

p LER % COATED WITM JOINT SEAL * - x 201 EALEN © 

FILL WITH CUSHIONING " : BLANKET A ae oe Fe gg 

a3 be J } ty, ey Oe, ee TREAT INNER LAYER BUTT JOINTS 
righ 3] WITH ANTI-ABRASION COATING ANO 

Ste Sms Yo ALLOW TO ORY BEFORE INSTALLAT- 

cal , ad - “Y 

raat 
ns - vg t 

SURFACES COATED WITH RON— SETTING SEALER 

APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE 

FIG. 10-4 -5 
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Il, SPECIFICATION 10-L 

B. APPLICATION 

1, Equipment - 

h. Mechanic 

Corrugated mechanical expansion joints in piping 

(usually listed as equipment items) shall be insulated 

as shown inFigure 10-L-6. Where movementis likely 

tooccur, non-setting sealer shall be appliedto surfaces 

- contd 

contd 

al Expansion Joints 

of insulation to provide proper slip joint. 

EXT FITTI 

{ANER LATER DUTT 
JOINTS COATED 
WITH ANTI ABRASION 
COATING AND ALLOWED 
TO ORY 
INSTALLATION 

_ AT CENTER ONLY WITH 'g 1.020) 
STAMLESS STEEL STRAP 

SHEET WETAL JACKET SECURED | 

STE 

TMIS DISTANCE TOGE Twice 
TMICKNESS (1) OF INSULATION 

Fuse MIN. 6” 
PIPE I MBULATION | - 
rims 

is 

ae 

yy 
Se 

nH 

WO. 2@ GAGE STAINLESS STEEL METAL JACKET TO PROJECT 
OVER PIPE INSULATION A miMiMUN OF 6° 

OUTER LAYER BUTT JOINTS COATED 
WITM JOINT SEALER 

CELLULAR @LASS 
(nsuLaTioN 

INNER BORE OF JOINT 
COVER TO BE COATED WITH \ 
ANTI-ABRASION COATING 
AND ALLOWED TO DRY 
BEFORE INSTALLATION 

MEAVY FILLET 

SEALE! 

CAMLAING MASTIC 

. 
"We THICK COAT OF NOM SETTING 

® 

or 

18 THIS BREA 

NO INSULATION BETWEEN SHEET 
WETAL ANDO EXPANSION JOINTS 

WEATHER- BARRIER 
aS SPECIFIED 

NOTE: UF PIPE INSULATION IS WOT SUFFICIENTLY TMICK THAT 
METAL JACKET WILL CLEAR FLANGES, INSTALL INSULATION 
COLLARS A MINIMUM OF 9° WIDE AND OF SUFFI Tv 
JO PROVIDE NECESSARY CLEARANCE CLEMT THICKNESS 

APPLICATION OF CELLULAR GLASS INSULATION TO A MECHANICAL EXPANSION JOINT 

616. 10-t-6 
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

1. Equipment - contd 

i, Flat Heads 

(1) Insulation on top flat-heads of vertical equipment 

shall be applied in the same manneras 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 b
e 

provided with flashing as shown in Figure GA-3, 

of GENERAL SPECIFICATIONS. 
; 

VESSEL NOZZLE 

FILLER BLOCK FLASHING AS PER L 1 / 
aa-4 fiaval 

THICKNESS T, oi at AS SPECIFIED 
WEATHER- BAARIER 

= 

AS SPECIFIED i 

Se ee heres TWO LAYERS OF 
wain,3,” OVER STUD orl €, | —T cusuionin BLANKET 

ES 5 
lg ig tee ile Gs kn 

TREAT INNER LAYER eo Re yy ee ny eH | 
BUTT JOINTS WITH ANT- 
ABRASION COATING & | 
ALLOW TO ORY BEFORE ‘ 
(NSTALLATION 

1 

L 
<vessen HEAD 

{Ow TEMPERATURE VESSEL 

y 

ac
 

OUTER LAYER SUTT 
JOINTS SHALL BE a 
COATED WITH JOtNT wae 5 

ER CELLULAR GLASS BLOCK ON EDGE TO SUPPORT 
ty ao FUANGE INSULATION 

x 
nen SURFACES OF CELLULAR GLASS BHALL BE COATED 

‘tg a | ANTI~AGRASION COATING AT TIME OF INSTALL ATION. 
aes BLOCK SHALL GE INSTALLED WHILE COATIS STILL 

i. ah “ a ACKY 

% th +h CUSHIONING BLANKET 
5 e 

tA 
HEAVY FILLET OF CAULKH At fe THICKNESS 7, 43 SPECIFIED 
iM@ WASTIC Le 

“alka ae 

APPLICATION OF CELLULAR GLASS INSULATION TO FAT EQUIPMENT HEAD 

FIA (O-k-7 
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Il, SPECIFICATION 10-L 

B. APPLICATION - contd 

1, Equipment - 

j. Vessel Legs 

contd 

(1) Vessel legs shall be insulated with block which 
shall extend over channel flanges and downchannel 
legs to the 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. 

against tank leg flange. 
Body insulation shall be butted firmly 

(2) Re-entrant space betweenchannel flanges shail be 
filled with block cemented in place with an approved 

Surface of fire-resistant material 

abutting tank leg insulation shall be coated with 

adhesive. 

weather -barrier coating. Installation shall be 

‘as shown on Figure 10-L-8. 

5d * 
fh = THICKNESS 7, i 
Pe AS SPECIFIED 

Nh Th weamter-panaten fie. Bia AS SPECIFIED 
It. H 

y Lett — ouren LAYER BUTT JOINTS SHALL BE SECURE LES 3¢ oe cuT sTRapuseo = 4-4 COATED WITH JOINT SEALER INSULATION wire AS AN ANCHOR FOR LEG ER VOlO SHALL BE FILLED wiTH WIRE OR STRAP AMO HEAO INSULATION by U CAULKING MASTIC AND APPROVED SECUREMENT Md AQHESIVE Se Bs THICKNESS T, AS SPECIFIED 

Ph - 
wine, A bn fe |! L—- 

. “a aii | je TREAT INMER LAYER BUTT JOINTS WITH 
4 ate ANTI- ABRASION COATING anO ALLOW TO ‘< one ORY BEFORE HASTALLATION 

STRAP AROUNO iz Bee 
CIRCUMFERENCE zr Pg zw ‘} 

+S fy od x 
e|7 b. (%, 
5 ~~ HEAVY FILLET OF CAULKING MASTIC 
z re, 

a 
SECTION AA & ¥ THICKNESS T, AS SPECIFIED. 
—————— agen. on 

net | COMT TOP OF CONCRETE wITH varOR 
en AL MASTIC SEFORE APPLICATION 

CQUIPMENT LEG —Proe OF insuULaTION 

APPLICATION OF CELLULAR GLASS INSULATION To EQUIPMENT LEG 

FIG.10-L-@ 

—
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Il. SPECIFICATION 10-L 

B. 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 beas 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. 

USHIONING BLANKET 

WEATHER-BARRIER: 
AS SPECIFIED {i CELLULAR GLASS 

om INSULATION 

quer LAYER Araas JOINTS ot THICKNESS T, AS 
HALL BE COATED WITH JO SeALER ; SPECIFIED 

TREAT INNER LAYER SUTT. 3 | 
JOINTS WITH ANTI- ABRASION a 1 

COATING AND ALLOW TO DAY wie 
BEFORE INSTALLATION a2 yy 23 a CELLULAR GLASS INSULATION 

Rizk “4 ny 
az ap z 
ra r a, 
mi Pa 1— HEAVY FILLET OF VAPOR SEAL 

COATING AT ALL INSIDE CORNERS 
tT 

T 
i 

INSULATION 
SUPPORT “> SUPPORT ANGLE IN ACCOROANCE 

with C&CC.C STD, 1$-42 

SKIRT —— 

aa -----C 

ER — — 

EXPANSION ANGLE SUPPORT RING 

OETAIL A 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

FIG,10-u-9 

-13-

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Construction…
ACL Doc 19364 · Page 96 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/96

https://asbestosclaims.law/library/19364/96


L
e
a
n
n
 
g 

I 
e
e
 
fi

 
e
e
s
 

v
e
s
 

f
e
m
,
 

D
u
e
.
 II. SPECIFICATION 10-L 

B. APPLICATION - contd 

1. Equipment - contd 

1. Equipment Supports - contd 

(2) Where equipment is supported by structural steel 

members, insulation shall extend not less than 

four times the specified insulation thickness in each 

direction, measured from junction of vessel with 

insulated supportlug. Thickness of insulation over 

steel supports shall be not less than one-half that 

specifiedfor body of vessel. Thickness ofinsula- 
tion over support lugs shall be the same as body 

insulation. Installation shallbeas shownin Figure 

10-L-11. 

THICKNESS J, exsiicee 
AS SPECIFIED muerr 

| 

H 

i 

SUPPORT LUG. i 

i 
WEATHER- BARMER \ 
AS SPECIFIED H 

COAT ALL JOINTS AROUND 
STEEL SUPPORT WITH ANTI 

be ABRASION COATING AND 
, + ALLOW TO ORY GEFORE IM- 

3’ rs STALLATION 
lcd |e INSULATION SUPPORT 

Pe 

HEAVY FILLET OF CAULKING : 
MaSTIC 

feauuaron $ SECTION Aa! 

INSULATION BLOCK 

QuTER LavER BUTT 
¥ JOINTS SHALL BE 

p COATED WITH INNER LAYER BUTT JOINTS 
SOINT SEALER COATED WITH ANTI- ABRASION 

COATING ANO ALLOWED TO DRY 
BEFORE INSTALLATION - 

SUPPORT BEAM 

FOUR T MEASURED FROM JUNCTION OF VESSEL 
WITH INSULATED SUPPORT LUG 

aorTom view 10M 
APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT 

LUGS @ SUPPORTING STEEL 
FIG.-1O-L-1 
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Il. 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 Insulation 

(1) 

(2) 

(3) 

(4) 

Insulation thickness in excess of 2-1/2 inches shall 

be applied in multiple layers as specified in 

GENERAL SPECIFICATIONS, 1. B. 4. 

Pipe insulation shallbe applied in staggered posi- 

tion, in accordance with figures GA-l and GA-2 of 

the GENERAL SPECIFICATIONS, I1.B.5. 

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. 

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 
eliminatedeither by refitting or replacing insula- 
tion. Any rounded corners, on the insulation sur- 

faces to be butted, shall be trued before application. 

Butt edges and ends, of all inner 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 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, 

-1l6- 
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

a. Pipe Insulation - contd 

(6) 

(7) 

When scheduled for installations where severe vi- 

bration is expected, entire surface area shall be 

coated with anti-abrasion coating. 

When scheduled for installations where thermal 

shockis 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) 

(2) 

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. 

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-L-1
2 and 

10-L-13. 

-l7-
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flange and Valve Covers - contd 

pS 
a
 a
r
e
 

a
 
e
d
 

t 

t TWO MALVES OF THE COVER SMALL BE 
CUSENTEO TOGETHER WITH JOINT 

. : SEALEA APPLIED TO THE OUTERMOST 2)” 
(APPROX.) OF THE JOINT FACES 

HINER LAYER SUTT 
JOINTS COATED with 
ANTI~ABRASION COATING 
ALLOWED TO ORY BEFORE 
INSTALLATION 

CELLIRAR GLASS INSULATION 

WEATHER~¥APOR BARRIER 
AS SPECIFIED 

CELLULAR GLASS MITERED PIPE 
INSULATION 

OUTER LAYER BUTT JOINTS COATED 
WITM JOINT SEALER 

BUTT JOINTS OF FITTING COVER “ 
ARO ADSACENT PIPE INSULATION TOBE COATED tt 
WITH JOINT SEALER APPLIED TO THE OUTEA- e 
MOST 2'g (APPROX.) OF TRE JOINT FACES Te sprees 

‘ we 

WEATHER BARRIER & 3 ELLULAR GLASS PIPE INSULATION AS SPECIFIED oy 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

FIG. 1O-L-12 

| wo MALVES OF THE COVER SHALL 
CEMENTED TOGETHER WITH JOINT SEALER MEAVY FILLET OF CALLKIOG 

MASTIC a TO THE OUTERMOST 2'2 (APPROX) OF THE JOINT FACES 

SUTT JOINTS OF FITTING COVER ANO ADJACENT PIPE 
INSULATION TO BE COATED WITW JOINT SEALER 
APPLIED TO THe OUTERMOST 2's (APPROX) OF 
THE JOINT FACES 

| ” 
LP , D > OUTER LAYER GUTT JOINTS 

Le COATED WITH JOINT SEALER 

THICKNESS 7, AS SPECIFIED 

CELLULAM GLASS 
IMSULATION \ 

{ 
te Ae, eo = == 

E43 ef eS ae Pe Oe a 

COAT 'WWER LAYER BUTT JOINTS WITH ANTI- t N wEATHER- GARMER 
ABRASION COATING AND ALLOW TO OMY BEFORE INSTALLATION AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE 

FI@.1O-L 13 | 

-18 - |

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 100 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/100

https://asbestosclaims.law/library/19364/100


a
e
s
 

. 
e
t
e
 

o
a
”
 

g
e
 

oa
ap
em
ns
 

Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

be Fitting, Flange and Valve Covers - contd 

(3) Flanges, 

appliedto 
the faces 

(4) All valves shall be packed and filled around valve 

stem, and packing gland assembly, with valve 

flanged fittings and flanged valve covers 

shall be fabricated and fitted to extend over ad- 

jacent pipe insulation so as to provide a close fit- 

ting slip joint at each end. The two halves of the 

cover shall be cementedtogether with joint sealer, 

the outermost 2-1/2 inches (approx. ) of 
of the joint. 

sealer, to avoid water pockets. 

(5) Installation of typical fittings and valve are shown 

in Figure s 10-L-14, 10-L-15, and 10-L-16. 

OUTER LAYER BUTT JOINTS. 
COATED WITM JOINT 
SEALER 

CELLULAR GLASS. 

THE TwO HALVES OF THE COVER SHALL BE CEMENTED 
TOGETHER WITH JOINT SEALER APPLIED TO THE CUTERMOST 
2V2" (APPROX.) OF THE JOINT FACES 

oF a 

St 
ROUNO OUTSIDE CORNERS 

nN 

THICKNESS T. 
AS SPECIFIED 

WEAVY FILLET OF CAULKING MASTIC \ 

APPLICATION OF 

INSULATION 
SURFACES COATED WITH WON- SETTING 
SEALER AMO ALLOWED TO ORY SEPORE 

a | INSTALLATION ‘ 

q 7a) TW ae 
Se 

Wi be Ty” THICKNESS T, AS SPECIFIED 
INNER LAYER BUTT JOINTS y . 
SOATEO WITH ANTI-ABRASION | ; een. 
COATING ANG aLtoWwEO TODAY |, 47> 
GEFORE INSTALLATION Ver 2 Min, 

CELLULAR GLASS INSULATION TO LINE FLANGE 

FIG.IO-L- 14 

-19 - 
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I. SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

| 
CELLULAA GLASS INSULATION . 

LT bs 

tyes ta 
OUTER LAYER BUTT JOINTS . 2 Rg 
COATED WITH JOINT 
SEALER “hy, 

~ why! 

wy ot 
Ste \ 

FE H Ms, THICKNESS T, AS SPECIFIED Ate . 

ROUND OUTSIDE CORNERS — BS & | 7 
4 

INNER LAYER BUTT JOINTS COATED e ~ 
WITH ANTI- ABRASION COATING ‘ 
AND ALLOWED TO ORY BEFORE 
APPLICATION 

THE TwO HALVES OF THE COVER SHALL 
BE CEMENTED TOGETHER WITH JOINT 
SEALER APPLIED TO THE OUTEAMOST 
2'2° (APPROX.) OF THE JOINT FACES 

THICKNESS T, AS SPECIFIED 

SURFACES COATEO WITH MON— 
SETTING SEALER 

WEATHER-GARRIER 
AS SPECIFIED 

HEAVY FILLET OF CAULKING MASTIC 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED ELL 

FIg@.t0-L=15 

TWO HALVES OF THE COVEN SMALL BE CEMENTE 0 

ROUND OUTSIDE COANERS 

SURFACES COATED WITH NON 
SETTING SEALER 

CELLULAR 6Lass 
INSULATION 

QUTER LAYER QUTT JOINTS __“ 
COATED wiTH JOINT < aa ES 
SEALER 4 nts, aie 

Lerner examen 
AS SPECIFIED 

TOGETHER WITH sOINT SEALER APPLIED TO THE OUTERMOST 2/2" LaPPAOX.) OF THE JOINT FACES 

EXTEND WAPOR SEAL COATING OVER METAL 

PACK ANO FILL BETWEEN INSULATION AND 7" “WAVE STEM WITH VALVE SEALER 

IMMER LAYER BUTT JOINTS COATED 
WITH AMT! - ABRASION COATING ano 

ALLOWEO TO ORY BEFORE tnSTALL- 
aTion 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

1O-L- 16 
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YQ. SPECIFICATION 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

(6) Allfittings shall be fitted andassembled with very 
thin, tight joints. Cementing of shop assemblies 
shall be done with hot (180°) asphalt of approved 
quality. In all cases the joints shallbe thin, with 
just sufficient asphalt to obtain good adhesion and 
complete closure, Wide asphalt joints, voids, or 
holes plugges with asphalt, will not be permitted, 

c. Securement 

(1) 

(2) 

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

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

d. Supports and Hangers 

(1) 

(2) 

Where horizontal, lowtemperature piping is sup- 
ported on the outside of insulation surfaces,as per 
UCCC Std. IS-19, insulation shall be complete 
with weather-barrier applied before piping is 
placed in cradles. UCCC Std. IS-19 is a guide to 
the maximum horizontal span of pipe which may 
be supported on the outside of insulation, 

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 Design and 
Construction Department, supported on the out- 
side ofinsulated 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, 

-2l-
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Il. 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, 

if 

GER ROD 
) 
I EXTENO MEMBRANE FINISH & | 

MINIMUM OF 6” UP UMINSULATEO ROD i COAT INNER BORE OF INSULATION WITH ANTI~ABRASION COATING AND ALLOW TO TWO HALVES OF THE COVEN SHALL BE ! ORY BEFORE INSTALLATION CEMENTEO TOGETHER WITN JOINT Ry b SEALER APPLIED TO THE OUTERMOST + l Minty T By (APPROX) OF THE JOINT FACES z & z F HEAVY FILLET OF CAULKING 
MASTIC AT ALL INSIDE CORWERS “Tl 

4 
i aad ie wpa bt ag 7 : z ete BT a Ee 8g th HR 

: 
THICKNESS T, i AS SPECIFIED 

ts | 
' 

BUTT JOINTS OF FITTING y fi ° | | COVER ANO ADJACENT * Ld en ey Ft PIPE INSULATION TO BE 
a, COATED with / ‘ aac) - JOINT SEALER : ‘ APPLIED TO THE, Me EMR THICKNESS T, ! OUTER MOST 2'2 , ‘ MANGER AS SPECIFIED (APPROX) OF THE 

. JOINT FACES minds 7 

CELLULAR aLass 1HNER LAVER BUTT JOINTS : Ly INSULATION COATED WITH ANTI-ABRASION | 5 
COATING AND ALLOW TO ORY \ WEATHER - BARTUER BEFORE INSTALLATION ‘ aS SPECIFIED 

SECTION 

APPLICATION OF CELLULAR GLASS INSULATION TO HANGER 
CONNECTED DIRECTLY To Pipe 

FIG. 10-L =I? 
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

e, Expansion-Contraction Joints 

(1) 

(3) 

Expansion and contraction joints shallbe installed, 

as per Figure 10-L-18, 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 2] feet. 

Where flanged joints occur within these limits, 

expansionand contraction shall be provided for in 

the flange cover and expansion-contraction joints 

in insulation will not be required. 

Joints shall be packed tightly with strips of cush- 

ioning blanket. 

CELLULAR GLASS 
INSULATION 

JOINT SEALER 
IMMER And OUTER BORE OF SLIP lg" INTO SPACE. 
JOINTS COATED WITH NOM SETTING totti / Seacer ae CELLULAR 6LASS 

r aia s i nemineelon rae _ J HSULATION 
: ty yes 

4 a ae ~~ - ~" ar hae oe ie 

Pare re of. a at 

WEATHER BARRIER 

AS SPECIFIED 

CONTRACTION JOINT REQUIRED EVERY 45°. 

Low TEMPERATURE PIPE 

ane SPACE FILLEO with 
CUSHIONING BLANKET 

ONE LAYER INSULATION INNER AND OUTER BORE SLIP JOINTS COATED 
WITH NON SETTING SEALER 

INMER ANG OUTER BORE OF THREE LAYER INSULATION 

° CELLULAR GLASS (NSULATION SLIP JOINTS COATED CONTRACTION YOINT REQUIRED EVERY 21° 
‘,* WITH NON-SETTING 

yt 8 SEALER OF STRAIGHT RUN 

OF STRAIGHT RUN WEATHER -@ARRIER AS SPECIFIED 

wOTE: 
ALL IANER LAYER BUTT JOINTS COATED 

WITH ANTI~ ABRASION COATING AMO ALLOWED TO 

ORY SEFORE INSTALLATION 

¢ 
SCE FILLEO wiTH mn > a 
USMOMING BLANKET 

WEATHER-GARRIER AS SPECIFIED 

CONTRACTION JOINT REQUIRED EVERY 353° 

JOINT SEALER d ALL OUTER LAYER QUTT JOINTS COATED 
PRESSED 'g INTO SPACE WITH JOINT SEALER 

Two LAYER INSULATION 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION & CONTRACTIO
N JOINT 

OF STRAIGHT RUN 

IN HORIZONTAL PIPING 

FIG.IO-L-0@ 
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ll. 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. 

CELLULAR GLASS 
INSULATION 

4 

Rae CELLULAR GLASS INSULATION SHALL BE al el COATED WITH ANTI-ABRASION COATING Why AT TIME OF INSTALLATION. BLOCK SHALL WEATHER-BARRIER e fe BE INSTALLED WHILE COAT STILL TACKY AS SPECIFIED ate 
\ 

wae w 
CELLULAR GLASS BLOCK oy 2 
KEYED TO SUPPORT v4 Ce 5 YY INSULATION SUPPORT 

Pe a 

eer OUR aoe a 2k |__- FILL WITH CUSMIONING ro Sy ar eS ANKET 

ANE wht, Ho- —  p $ . T MIN. 
con ae Zz 
wal Bad y =. 

Bel we Jar Min. SURFACES OF SUP 
serine stare nm o MEAVY FILLET OF CAULIING MASTIC 

|___--—- OU TER Laven sUTT JOINTS 
SHALL BE COATED WITH JOINT 

< ~~ SEALER 

. INNER LAYER BUTT JOINTS COATED 
WITH ANTI ABRASION COATING AND 
ALLOWED TO CRY SEFORE 
INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO VERTICAL EXPANSION 
AND CONTRACTION JOINT 

FtI@.-10-L-I9 

f. Steam-Traced Installations 

Steam-trace lines, where specified, shall be installed 

and insulated inaccordance withthe GENERAL SPECI- 

FICATION, I.B.15. 

g. Weather-Barrier Coating 

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

24 of 24

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 106 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/106

https://asbestosclaims.law/library/19364/106


t
-
 ~
”
 

|
 

IT. 

UNION CARBIDE CHEMICALS COMPANY | 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

SPECIFICATION 16-H 

Scope 

THERMAL INSULATION SPECIFICATIONS 

Preformed Glass Fiber 

This specification 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. Composition 

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 fiberinsulation shall have the following properties: 

Acid Resistance . . . ».Good resistance except 

to Hydrofluoric and 

Phosphoric. 

Alkalinity . . . . + .pH=6toT7 

Capillarity. . . . . ~ Negligible after 24 hours 

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

Compressive Strength . . Shall be not less than 

Percent 

Deflection Load, psi 

5 0, 24 

10 0.49 

Density. . . . . ~~ 3lbs, /cu. ft, (minimum)
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II, SPECIFICATION 16-H. _ 

A. MATERIAL - contd 

2. Properties - contd 

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

Specific Gravity . . . . . Shall be not less than 
Apparent 0,047 
True 2.572 

Temperature Limits. a, - 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 

3. Accessory Materials 

a. Glass Fiber Insulation (with 6 ounce (minimum) canvas 
jacket) - Fiberglas Standard Pipe 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 x0.020inch, 
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 "or, 
or approved alternate. 

Paste - Benjamin Foster 81-42 w Lagfas, or approved 
alternate.
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Il SPECIFICATION 16-H 

B. APPLICATION 

1, Equipment 

a. Insulation Support 

Equipment shall be provided withinsulation supports 

as specified in GENERAL SPECIFICATION I. B.4. 

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 shall be installed with all joints tightly 

butted and circumferencial butt joints staggered, 

Flat Surfaces 

Blockinsulation shall be applied to flat surfaces inthe 

Same manner as specified for curved surfaces, 

Securement 

(1) Insulation shall be secured with insulation strap 

where contour of vessel permits firm and effective 

attachment. Insulation applied to irregular sur- 

faces, where strapisimpracticable, shall be se- 

cured with wire, drawn taut, ends twisted and 

embedded in insulation. 

(2) Insulation on bottom heads of vertical equipment 
shall be secured in place with insulation strap 
attached toinsulation support as shown in UCCC 
Standard IS-31,
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Tl. SPECIFICATION 16-H 

B. APPLICATION - contd 

l. Equipment - contd 

f. Surface Finish 

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

(2) Weather-barrier coating shall be appliedover in- 
sulationin accordance with GENERAL SPECIFI- 
CATION I.B.16, where curved block is not fur- 
nished with canvas jacket, When canvas is attach- 
edto block, from factory, glass fiber reinforcing 
cloth in weather-barrier coating shall be omitted, 

2. Piping 

a. Pipe Insulation 

(1) Thickness Schedule 

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

(2) Securement 

(a) Insulation shallbe appliedto piping j in accord- 
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. 

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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Il, SPECIFICATION 16-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

(2) 

(3) 

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. 

Prefabricated covers shallbe secured with wire 

or strap as required, 

c. Steam Traced Installations 

Steamtrace-lines, where specified, shall beinstalled 

in accordance with GENERAL SPECIFICATIONS 

ILB.15, 

d. Surface Finish 

(1) 

(2) 

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 willbe omitted. 

Piping concealed 

Finish other than factory applied canvas will not 

be required,
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I. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION ” 

SPECIFICATION 16-L 

Scope 

THERMAL INSULATION SPECIFICATIONS 

Preformed Glass Fiber 

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. Itis 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 

phenolformaldehyde binder, formed into moulded block 

and pipe insulation witha factory applied vapor barrier. 

Properties 

Glass fiber insulation shall have the following properties: 

Acid e « oe * e ° e e . 

Alkalinity. . 2.0... 

Capillarity . ....- 

Combustibility. . ... 

Compressive Strength . 

Density . 2... se « 

Good resistance except 

toHydrofluoric an 

Phosphoric, . 

Negligible after 24hours, 

Will not support com- 

bustion. 

Shall be not less than 

Percent 

Deflection Load, psi 

5 24 

10 49 

3 lbs, /cu. ft. (minimum)
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II. SPECIFICATION 16-L 

A. MATERIAL - contd — . 

2. Properties - contd 

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

Specific Gravity . . . . . Shall be not less than 
Apparent 0.047 

True 2.572 

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. 

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. 

. Stainless Steel Wire -0,0475 inch diameter, type 304, 
cold drawn, bright annealed, 18 gage. 

Stainless Steel Insulation Strap - 1/2 inch x 0.020 inch, 
type 304, or approved alternate, 

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

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

Reinforcing Cloth - Glass Fibér, approximately 10 x 10 
mesh, with starch binder, Perma-Glas. Mesh, Benja- 

min Foster, Open Weave, or approved alternate.
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SPECIFICATION 16-L 

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 16-L 

B. APPLICATION 

1, Equipment 

a. Insulation Support | 

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

Thickness Schedule 

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

. Curved Surfaces 

(1) Insulation for equipment, having diameters less 
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, 

Flat Surfaces 

Biockinsulation shall be applied to flat surfaces in the 
same manner as specified for curved surfaces, 

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. 

Securement 

(1) Insulation shall be secured with insulation strap 
where contour of vessel 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, 

_
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Il. SPECIFICATION 16-L 

B. APPLICATION - contd 

1. Equipment - contd 

f{, Securement - contd 

(2) Insulation on bottom heads of vertical equipment 

shall be secured in place with insulation strap 
attached toinsulation support as shown in UCCC 

Standard IS-31. 

g. Surface Finish 

(1) 

(2) 

2. Piping 

Where present, cracks, holes anddepressions in 

vapor barrier jacket shall be filled with weather 

coating and trowelled smooth with adjacent sur- 

face prior to application of weather-barrier coat- 

ing finish. 

Weather coating shall be applied over vapor 

barrier jacket in accordance with GENERAL 

SPECIFICATION I.B. 16. 

a. Pipe Insulation 

(1) 

(2) 

Thickness Schedule 

Unless otherwise specified, insulation shall be 

appliedin a single layer with attached vapor bar- 

rier tightly sealedto forma vaportight envelope. 

Securement 

(a) Insulation shall be appliedto piping in accord- 

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 pipeinsulation having outside diameters 

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

~5-
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I. SPECIFICATION 16-L 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valve Covers 

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

(2) 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. 

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

c. Steam Traced Installations 

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

d, Surface Finish. 

(1) Piping exposed to view or weather 

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

(b) Weather-barrier coating shall be applied 
over vapor barrier jacket in accordance with 
GENERAL SPECIFICATIONS I. B. 16. 

(2) Piping concealed 

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

-6-
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II. 

CARBIDE AND CARBON CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

SPECIFICATION 17-H 

Scope 

THERMAL INSULATION SPECIFICATIONS 
“ 

Preformed Glass Fiber 

This specification describes the essential requirements 
for the 

purchase and the application of glass fiber insulation fo
r use on 

Heating, Ventilating and Air Conditioning Ducts. 

Procedures outlined in the GENERAL SPECIFICATIO
N are 

applicable to and constitute an integral part of this specificatio
n. 

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. 

. Properties 

Glass fiber insulation board and duct liner shall have the 

following properties: 

Alkalinity . . . . « + + PH 6to7 

Capillarity. . . . . + « Negligible after 24hours, 

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

bustion. 

Shall be not less than 

0.07 @ 10 % deflection 
Compressive Strength 

Density . . . . . .- . . 6 to 7 lbs, per sq. ft. 

Hygroscopicity. . . . + - 1.13% by wt. after 72 

hours. 

Good resistance except 
toHydrofluoric and 

Phosphoric. 

Resistance to Acids . 

-l-
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Il. SPECIF ICATION 17-H:. 

A. MATERIAL - “contd 

2. Properties - contd 

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

true 2,6 

Temperature Limits. . . . 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 

Accessory Materials 

a. Glass Fiber Insulation Board - Fiberglas FF Vapor- 
Seal 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 Ine 
sulation, or approved alternate, 

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

. Fasteners -1-1/2inches long, 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 - 

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 119 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/119

https://asbestosclaims.law/library/19364/119


e
e
n
 

pa
 

t
o
u
 os 
v
e
i
n
 

r
 

r
 

av
no
er
ay
 

p
o
e
m
,
 

—
 

. 

Il. SPECIFICATION 17-H 

A, MATERIAL - contd 

3. Accessory Materials - contd 

g. Fastener Adhesive - Stic-Klip, type S, Miracle's 

Anchor adhesive type. AA, or approved alternat
e. 

Joint Sealer Strips - Foil with Kraft paper backing
 in 

three inch wide rolls. : 

Reinforcing Cloth - Glass Fiber, approximately 10x
10 

thread count, with starch binder - Perma Glas
 Mesh, 

Benjamin Foster Open Weave, or approved alter
nate. 

Weather Barrier Coating, color as specified - Vimasco 

WC-1, Benjamin Foster Sealfas "C"', or approved 

alternate.
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Il, SPECIFICATION 17-H 

B. APPLICATION 

1. External Surfaces of Ductwork 

a. Thickness Schedule © 

Insulation thickness shall be one inch. 

Duct Surfaces 

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

Securement 

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

(2) Insulation shall be impaled on fasteners and se- 
cured with washers that are installedso the insu- 
lation is held firmly in place. 

(3) Fasteners shall be cut off 1/16 inch from outside 
of washer. 

Vapor Barrier 

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

. Surface Finisn 

(1) Ductwork exposed to view or weather. 

(a) Cracks and depressions shall be spotted with 
Weather Coating and trowelled smooth toform 
an even surface with insulation prior to ap- 
plication of Weather Coating, 
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Il. 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 

barrier inaccordance 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. Thickness 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 two fasteners 

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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Il. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

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 equipment 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 integral part 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 . . . . . Notmore than 93% of volume 
after 24 hours submersion 

in water, 

Alkalinity . © © «© « « 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% ofits original weight.
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Il. SPECIFICATION 20-H 

A, MATERIAL - contd) 9 

2. Properties - 

Combustibility. 

contd 

Compressive Strength , 

Density . . 

Flexural Strength, . . 

Elasticity, Modulus of . 

Hygroscopicity. 

Resistance to Abrasion . 

Resistance to Acids or . 

Caustics 

Specific Gravity 

Specific Heat 

-lA =~ 

Shall be incombustible. 

Percent of deformation 

shall be less than listed 

below: 

Load Deformation 

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 oven dried 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 placedin Rotap on 

twenty mesh a 3x3 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 1.28 

0.20 to 0.30 Btu/Ib. °F.

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 124 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/124

https://asbestosclaims.law/library/19364/124


Il. SPECIFICATION 20-H 

A, MATERIAL - contd 

2. Properties - contd 

Coefficient of Expansion . 

Coefficient of Shrinkage. . 

Temperature Limits. . - 

Tensile Strength . . - + 

Thermal Conductivity . .- 

Thermal Diffusivity . . - 

After being heatedto 1200 F 

-thencooled, expansion upon 

reheating shall not exceed 

-0,000004 per °F. 

When heated from 70 F to 

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. 

Shall be above 6 lbs. /sq. in. 

Shall not exceed values at 

the following mean temper- 

atures: 

Conductivity 

Mean Btu/hr., sq. ft. 

Temp. F °F, inch Thick 

100 0, 43 

200 0. 46 

300 0.49 
400 0.52 

500 0.58 

600 0.64 

700 0.69 

800 0.75 

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 

water.
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Ul. SPECIFICATION 20-H 

A. MATERIAL - contd 

3, Accessory Materials 

a. 

i. 

Calcium Silicate Insulation 

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

Insulation Strap - Stainless steel, 1/2inchx.020 inches 
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 alternate. 

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

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

Heat Resistant Sealer - Benjamin Foster No. 30-43 0r 
approved alternate. 

Weather-Barrier Coating Coloras Specified - Vimasco 
WC-1, Benjamin Foster Sealfas 'c!', 

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

Fabricating Cement-A.P.Green "Insulation Adhesive" 

or approved alternate. 

Wire Netting - One inch, Hexagonal Mesh, No. 20 

gage, stainless steel, type 304, or approvedalternate.

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 126 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/126

https://asbestosclaims.law/library/19364/126


! 
e
c
t
e
d
 E
 

 
M
a
t
h
n
h
e
l
l
l
 

co
ed

 
o
e
s
 “
 

mo
e"

 
aa

y { 
P
r
a
t
s
 

~
e
 

II. SPECIFICATION 20-H 

B. APPLICATION 

1. Equipment 

a. Insulation Supports 

Equipment shall be provided with insulation supports 

as called for in the GENERAL SPECIFICATIONS, 

I.B.4. 

Thickness Schedule 

Unless otherwise specified, insulation inexcess 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, 

BLOCK INSULATION FITTED TONEAD AND 
SECURED WITH STRAP. PROVIDE A 
CABLE AING OF TWISTED STAINLESS 
STEEL WIRE AROUND TOP CENTER 
SOZZLE WHEN REQUIRED,TO ANCHOR 
STRAP... 

To nN 

FINISH AS SPECIFIED b 

SY 

i 
Ke 

~ 

VESSEL WALL A ® 

BLOCK INSULATION FITTED OVER SUPPORT a 
MITER Saw mim, 
BLOCK 

IMSULATION SUPPORT 

STO. 13-3) 

BLOCK INSULATION FITTED TO HEAO, SECURED 
WITH STRAPS ATTACHED TO INSUL ATION 
SUPPORT, 

' 

| 

SECTION AA 

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL 

FIGURE 20-H-1 
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II, SPECIFICATION 20-H 

B. APPLICATION - contd - 

1, Equipment - contd 

d. Flat Surfaces 

(1) Block insulation shall be applied to flat surfaces 

in staggered position with all joints tightly butted. 
It shall be secured with wire 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. 

(2) When specified thickness of insulation has been 
applied, reinforcing netting shall be stretched 

tightly over block and secured with tie wires or 

other approved securement, Entire surface shall 

be given a 1/2 inch thick, smooth and uniformly 
applied trowel coat of hydraulic setting insulating 

cement. Typical installation is shown in Figure 

20-H-2. 

—— TIE WIRES 

\ 
Ea

 a
 

k
e
 
7
 

a HEX WIRE NETTING 

S
e
 * 

L- 'e” THtex Wromauuc 
SETTING InsULaTIaS 
CEMENT 

N
e
 

x
 

§
 La FINISH AS SPECIFIED 

sy
 

S
R
N
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S 
a
a
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BLOCK INSULATION 

lL 
'y” sLann NUTS_OR OTHER APPROVED SECUREMENTS 
LOCATED On 12 CENTEAS STAGGERED, FOR BOTTOM 
SURFACES BNO 24" CENTERS STAGGERED FOR SIDE 
AND TOP SURFACES 

APPLICATION OF CALCIUM SILICATE INSULATION TO FLAT SURFACE 

FIG. 20-H-2 
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Il. SPECIFICATION 20-H 

B. APPLICATION - contd SO 

1, Equipment - contd 

e. Securement 

(1) 

(2) 

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. 

Alllayers of 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 UCCcc Standard 

IS-31 and Figure 20-H-3. 

wy 

™~ 

BLOCK INSULATION ~ 

tC: 

ne i -INSSLATION STRAP AS SFECIFIED 

MIESE a 
Vet eed pe wee ee bed = INSULETION APPLIED waite 
—— 7 TISMTL SUTTEO JOInTs Nin dt C 
pte et 

was . ~s 

~ : — a“ {HS JL ATION SUPPORT AS 
— PER CACCC. STD 15-31 

NOTE A FLOATING BRING SHALL 
SE INSTALLED AROUND B3TTOM 
NOZZLE TO PROVISE ANCHOR 
FOR STAAP 

SECUREMENT OF CALCIUM SILICATE INSULATION ON VESSEL HEAD 

FIGURE 20-n-3 
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II. SPECIFICATION 20-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. 
Typical installation is shown in Figure 20-H-4, 

MINERAL WOOL BLANKET OF SPECIFIED 
THICKNESS FACED OUTSIDE WITM EXPANDED 
METAL LATM AND ON THE INSIDE 
WITH F" HEX WIRE NETTING THICKNESS T, 

aS SPECIFIED 

FINISH AS 
EXPANDED METAL LATH EXTENDED SPECIFIED 
OVER BLOCK A MINIMUM OF 67 
AMO SECURED WITH TIE WIRES 

THICKNESS TY, 
a3 SPECIFIED 

|g BLANK NUTS OR OTNER~ | 
APPROVED SECUREMENT OW 12 
CENTERS STAGGERED MOTE: VOIOS OF UXPANOED METAL LaTH 

TO GE FILLED WIT MTORMUAIC SETTING 
CEMENT TAQWELED FLUSM WITH SURFACE 
OF LATN 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

FIG. 20-n-4 
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II. SPECIFICATION 20-H 

B. APPLICATION - contd 

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. 26 GA. SHEET METAL JACKET FITTED 
OVER EXPANSION JOINTS AMO EXTEND: 
OVER ADJACENT PIPE INSULATION, 
SECURE WITH STRAP AT CENTER NO INSULATION BETWEEN SHEET 

ONLY METAL AND EXPANSION JOINT 

THICKNESS T, 
AS SPECIFIED My hy hy Tay hy Me he 

fz {7H : 

BY 

jd 

Rn TM 

Fteism s/ 
SPECIFIED 2T 

APPLICATION OF CALCIUM SILICATE INSULATION TO EXPANSION JOINTS 

FIG, 20-N-8 
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Il. SPECIFICATION 20-H 

B. APPLICATION - contd 

1. Equipment - contd 

h. Insulated Vessel Flanges 

Vessel flanges 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 20-H-6. 

Pa 

. VESSEL wang a 

INSULATION BLOCK secureo_ | 
WITH STRAP AS SPECIFIED 

INSULATION SUPPORT a 
PERC BCCC STO iS-31 

_ MIN 4 INCHES 

Y 

«| L— FINISH aS SPECIFIED 

wl ebe. THICKNESS T 

' 

e toa 

Th a 4S SPECIFIED 

FLANGE INSULATION SHALL NOT r SE STRAPPED BELOW THIS POINT 

SPACER BLOCK FOR LEVELING 
FITTED INSULATION (USE 
MYORAULIC SETTLING INSUS OY 
LATING CEMENT IF LESS THAN 
ONE INCH) MIN 4 INCHES 

SPACER BLOCK SECURED N ae] VESSEL “NSUL ATION 
TO PROVIDE SLIP JCINT 

\ AT THIS PoinT 

\ ROUND OFF witH FILLET CF INSULATING CEMENT 
OND CAULKING MASTIC 

THICKNESS T, 
AS SPECIFIED | = 

APPLICATION OF CALCIUM SILICATE To VESSEL FLANGE 

FIGURE 20-m-6 
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Il. 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 application of heat resistant 

sealer shall then be applied over the reinforcing cloth 

and securement. Typical installation is shown in Fig- 

ure 20-H-7. 

FINISH AS SPECIFIED 

INSULATION SUPPORT AS 
PER C.OCC.C 
STD. IS-5t 

VESSEL WAL 

REINFORCING CLOTH exrenoer 
TO VESSEL. EMBEDED IN HE AT 
RESISTANT SEALER AND BANDED 
WHILE STILL TACKY. 

AVORAULIC SETTING 
INSULATION CEMENT, 

vt 

MEAT RESSTA CALCu SILICATE BLOCK ESISTANT SEALER. 
SECURED WITH STRAP ‘ 
SPECIFIES. 

THICKNESS T, 7 
AS SPECIFIED {-- NOTE: OUTOCOR APPLICATION ONLY. 

WEATHER SEALING OF CALCIUM SILICATE VESSEL INSULATION 

AT _UNINSULATED FLANGES 

FIGURE 20-H-? 

-10- 
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II, SPECIFICATION 20-H 

B. APPLICATION - contd 

l, Equipment - contd 

j. Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 
20-H-8, 

ACCORDANCE WITH FABRICATION DATA FOR FITTING 
COVERS. 

Fimsn as 
secre 

FINISH AS 
SPECI IED a 

1a 

wl 

Fal 2 « p i a ‘ 

( i] PILL wits 

SCRAP BLOCK 

ait bY 
re 

VESSEL WALL 
THICKNESS 7, 
AS SPECIFIED THICKNESS T, 

AS SPECIFIED 

- LINE NOZZL 

INSULATION MITER CUT AND FITTED OIMENSIONS SHALL BE IN 

THICKNESS T, 
AS SPECIFIED 

4@ 1D 
ry 

2 —— 

J if Bl % 
i Te 4 

4 VESSEL WALL 

BUIND NOZZLE 

APPLICATION OF CALCIUM SILICATE TO VESSEL NOZZLES 

POURE 20-H-8 

~ll- 
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SPECIFICATION 20-H 

APPLICATION - 

1, Equipment - 

k, Vessel Legs 

(1) 

contd 

contd 

Vessel legs shall be insulated with block which 

shall extend over channel flanges 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 channel flanges between body in- 

sulation shall be filled with block. Installation 

shail be as shown in Figure 20-H-9. 

LES INSULATION 
SECURED WITH 
WIRE GOR STRAP 

FILL at-enTRant — fk 
SPACE OF CHANNEL 
WiTM SLOCK INSIRA- 

TION 

"y STRAP ANCHOR FOR SECUREMENT OF 

TENDED TO TOP OF LEG ONLY 

SECTION Aa! 

LE@ INSULATION, STRAP PLACED VERTICALLY . ry) ct THICKNESS T. 

UNDER CIRCUMFERENTIAL STRAPS AND EX- . IFIED , 

7 t watt! 

cms 1 BIT LU vessen 
Te Sins as~ pI LEG 

| ran SPECIFIED La | 

s ee Ltt win, 2 T 
CIRCUMFERENTIAL [ itp 4 

STRAPS RUN BET= [= fa 
WEEN LEG ANO Whe E 

hy VESSEL WALL oes Ae 

I ‘ < a Fy | 
4 zob 
4 $s: LA 

20} : b 
, oM “2 | ae o> 

‘ wt PUI win 3 
c: te - . 

1 fee | 

atl feck BOTTOM WEAD 

CIES 
re 3S Da] eG rire- 

GOAT TOP OF FIREPROOF ING SSN IAT PRooring 
WITH WEATHER BARRIER 
COATING BEFORE APPLICATION 
OF INSULATION 

IMSULATION aS 
SPECIFIED 

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL LEGS 

FIG. 20-H-8 
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Il. SPECIFICATION 20-H 

B. APPLICATION - 

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- 
fied 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 IS-42. Installation 

contd 

shall be as shown in Figure 20-H-10. 

BLOCK INSULATION 

_ FINISH AS SPECIFIED 
VESSEL 

z
t
 

\ 

_
.
 4

7 
MI
N 
BU
T 
NO
T 

LE
SS
 
TH
AN
 
2
 

VESSEL SKIRT 

- BOTTOM HEAD INSULATION 
' SECUREO wiTH TIE WIRES 

ATTACHED TO SPLIT RING 
SUPPORT AS PER Cacce. 
STO 15-42 

: , 

[vss OF SKIRT NOT INS 
CATED UNLESS SPECIFICALLY 
NOTED 

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL SKIRT 

FIGURE 20-H-10 

- 13 - 
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OU. SPECIFICATION 20-H 

B. APPLICATION - contd 

1, Equipment - contd 

m, Surface Finish 

When specified thickness of insulation 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 GENERAL SPECIFICATIONS, I.B.16. 

Piping 

a. Pipe Insulation 

(1) Thickness Schedule 

(2) 

Unless otherwise specified, insulation in excess 

oftwo and one-halfinches totalthickness shall be 

applied in multi-layer construction as specified 

in GENERAL SPECIFICATION, I.B.1. 

Securement 

(a) 

(b) 

(c) 

(d) 

Insulation shall be appliedto piping in accord- 

ance with GENERAL SPECIFICATIONS, I. B. 

4,5,6, and 7. : 

All inner layers of sectional pipe insulation 

shall be secured with stainless steel wire, 

All sectional pipe insulation having outside 

diameters of 6.625 inches or less shall be 

secured with stainless steel wire, 

All pipe insulation having outside diameters 
greater than 6,625 inches shall be secured 

with stainless steel insulation strap, 

-14-
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Il. SPECIFICATION 20-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valves - contd 

(3) 

(4) 

(5) 

Insulating cement may be applied as the insulating 

material where fittings 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. 

Fitting insulation shall be secured with specified 
wire or strap as required, 

Insulation for all fittings shall be fitted andassem-- 

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 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-1], 

20-H-12, and 20-H-13. 

+ 

Pz 

PIPE INSULATION WA 

FINISH AS SPECIFIE 

i 
‘ 
!. 
' 
iy 
i 
t 
' 

whe 

| 

D 
THICKNESS T, aS wveareo———— 

ELL COVERS SHALL BE FABRICATED 
IM ACCOROANCE WITH FABRICATION 
DATA FOR FITTING COVERS 

INSULATION 

APPLICATION OF CALCIUM SILICATE INSULATION TO WELDING ELL 

FIG. 20-n=51 

- 15 - 
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II, SPECIFICATION 20-H 

B. APPLICATION - 

2. Piping contd 

contd 

b. Fittings, Flanges and Valves - contd 

PIPE _—e"\ J AS SPECIFIED 

ra 

eee hs 
al ra

e 
R
 

ar Sree AF “ 
0 — 

Se T € 
4) 
5S 

He, 

ry, 
we * 
ay 

aN 
THICKNESS T, 

IN ACCORDANCE WITH FABRICATION 
DATA FOR FITTING COVERS. 

NOTE: FLANGE COVER FagRICATED & 1 bee oF 
AS SpEcIFied 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 

FIG. 20-H-t2 

SLIP JOINTS NOT REQUIRED ON 

SINGLE LAYER EXCEPT WHERE 
SPECIFICALLY CALLED FOR 

“Ag 

aol 

FLANGED VALVE COVER FasmicarveED 
ACCOROING TO FABRICATION DATA 
FOR FITTING COVERS 

a
 

FIMISW AS SPECIFIED 

9 : 
| \ 

- T ' ' 

Ya Tp hip eo 
~< a 

a Th 
a ty a J emcnness aa 

SPECIFIES 

APPLICATION OF CALCIUM SILICATE INSULATION TO FLANGED VALVE 

Fia. 20-H=- 15 
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It. SPECIFICATION 20-H 

B. APPLICATION - contd 

2. 

b, 

Ce 

Piping - contd 

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 
andinsulatedin accordance withthe GENERAL SPEC- 
IFICATION, I.B.15. 

Surface Finish 

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

Weather-Barrier 

Weather-barrier shall be installedin accordance with 
GENERAL SPECIFICATIONS, I. B. 16, 

-l7-
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II. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 21-H 

Scope 

Asbestos Fiber 

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 ofthis 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. . 

Alkalinity. 

Coefficient of Expansion. 

{or Volume and Linear 
Shrinkage) 

Combustibility . 

-l- 

Not over 85% of volume 

after 24 hours submer- 

sion, 

pH shallbe not more than 

10.7 

Shrinkage shall be less 

than 0, 7% when heated to 
750 F 

Shall be incombustible
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II. SPECIFICATION 21-H 

A. MATERIAL - contd 

2. Properties - contd 

Compressive Strength . . . Compressionof the 1 in. 

block shall be not more 

than the following: 

Lbs./sq.in. Compression 

5 ~o7' 

10 215" 

20 ~30" 

40 255" 

Density . . . « « « ~~ . Shall benot less than 12 

but not more than 16 lbs. 
per cu, ft, 

Flexural Strength, . . . . Shall be not less than 

100 lbs. per sq. in. 

Hygroscopicity. . . . . . Weight gainofovendried 

sample subjectedto 70 F 

and 90 RH for the expo- 

sure times listed, shall 

be not more than the cor- 
responding percentages. 

Days Percentages 

1 4 

7 15 
14 19 

30 23 

Specific Gravity . . . . . Shall be approximately 
0.228 

Specific Heat . . . . . . Shall be approximately 
0.248 Btu/lb. 

Thermal Conductivity . . . MeanTemp°F BtuA.F. 

in, thk, 

200 0.40 

400 0.51 

600 0.62 

-/-
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IT. 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, 

F1MI98 OF SLIP JOINT COVER MO. 26 GA. SHEET METAL JACKET 
SMALL MOT CONTINUE OVER ! SECURED TO PIPE INSULATION, OVER 

ADJACENT PIPE INSULATION : win.y |) met WEATHER BARRIER OF PIPE INSULATION 

FINISH AS SPECIFIED 

MOTE: ZIPANSION JOINT SHALL SE INSTALLED 
IM EACH 21'-O* OF STRAIGHT PIPING, NOT INTER- 
RUPTED SY FLANGES, VALVES OR FITTINGS. FOR 
VENTICAL PIPING, EXPANSION JOINT SMALL BE 

INSTALLED AT INSULATION SUPPORTS, 

EXPANSION JOINT FOR MULTIPLE LAYER APPLICATION OF ASBESTOS FIBER INSULATION 

Lo THICKNESS AS SPECIFIED i 

. t os L— mim. 's T 

Wie, Zi- MoS 

(2) The expansion slip joints shall be installed at the 
insulation support in vertical piping. Care shall 

beexercisedthat slip jointis placed so movement 

occurs at the bottom in order to shed water,
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Il. SPECIFICATION 21-H . 

B. 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 

top of 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 JOINT COVER SHALL 
MOT BE STRAPPED BELOW 
Tuts POINT 

ELL COVER SHALL BE FaS~ 
RICATEO IN ACCOROANCE WITH win. aa J | ‘g Tomun, 
FABRICATION OATA FOR FITT— 

tn@ COVERS 

FINISH MOT CARRIED 
EXTEND FINISH TO SHEET METAL Sie ’ 
S” OVER SHEET - oN 
erage ee 

‘ wO.2€ GA. SHEET 
| meTar 

MOTE: SLIP JOINT SHALL BE PROVIDED 
FOR SINGLE LATER APPLICATIONS 
WHERE RISER EXCEEOS 30°-0" IN 
MIGHT AHO FOR MULTIPLE LAYER 
APPLICATIONS WHERE RIDER ERCLEDS 
is -a° 

APPLICATION OF MULTIPLE LAYER ASBESTOS FIBER INSULATION TO WELOING ELL 

FIG. Zi-nN-6 
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Il. 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. 

EXTENDED OVEN ADJACENT PIPE INSULATION. 
SECURE WIth STRAP AT CENTER OMLY 

NO.26 GAUGE SHEET METAL JACKET INSULATION BETWEEN SHEET 
FITTEO OVER EXPANSION JOINTS AND METAL ANO EXPANSION JOINT 

ee oe ee ae ge ce rz a) Jnarion 

—- it J 

foe gf ee pS. 
THICKNESS T 

A$ SPECIFIED T 
FINISH AS 

SPECIFIED 

APPLICATION OF ASBESTOS FIBER INSULATION TO EXPANSION JOINTS 

vie. 2i-m-7 

e. Steam Traced Installations 

Steam-trace lines, where specified shall be installed 

and insulated inaccordance with the GENERAL SPEClI- 

FICATION, 1.B.15, 

f. Weather-Barrier 

Weather-barrier shall beinstalled in accordance with 

GENERAL SPECIFICATION, 1.B. 16. 

-~10-
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CARBIDE AND CARBON CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL 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 andconstitute an integral part 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%ofvolure 
after 24 hours submersion 

in water. 

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

10.0 

Capillarity . . . . 2. . When placed onwet surface 

absorption after one-half 

hour shall be less than 100% 

and after 7 days less than 

300% ofits original weight.
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Il, SPECIFICATION 25-H | 

A. MATERIAL = contd 

2. Properties - contd 

Combustibility. . . . . . Shall be incombustible. 

Compressive Strength . . . Percent of deformation 
shall be less than listed 

below: 

Load Deformation 

lbs./sq. in. per cent 

20 2 

60 6 

100 10 

Density . . 2. 6 «© « . . 10 to 14 lbs. /cu. ft. 

Flexural Strength, . . . . Shall be not less than 40 

psi. 

Elasticity, Modulus of . . . Shallbe not less than 

35,000 psi. 

Hygroscopicity,. . » . « - After oven dried 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. 

Resistance to Abrasion. . . Whenplaced 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, 

Resistance to Acids or . . . It shall be resistant to 

Caustics most common caustics. 

(Not considered as an 
acid resistant material.) 

Specific Gravity . . . « . 0.15 to 0,28 

Specific Heat . . . « « . 0.20 to 0.30Btu/lb. °F. 

-1A-
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II. SPECIFICATION 25-H 

A. MATERIAL - contd 

2. Properties = contd 

Coefficient of Expansion 

Coefficient of Shrinkage. 

Temperature Limits. 

Modulus of Rupture 

Thermal Conductivity 

Thermal Diffusivity . 

Thermal Shock Resistance, 

After being heated to 1800 F 
then cooled, expansion upon 

reheating shall not exceed 

0.000004 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 0 F to 1800 F without 

mechanical, thermal, or 

chemical failure. 

Shall be above 50 psi 

Shall not exceed values at 

the following meantemper- 
atures: 

Mean Conductivity 

Temp.F Btuyhr.,sq.ft,. 
°F, inch thk, 

100 0.43 

400 0.58 

800 0.78 

1200 1.09 

Shall not exceed 0.35 sq. ft. 

Material shall not spall, 

chiporcrack, or otherwise 

fail when heated to 1800 F 

and then quenched with 

water.
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II. SPECIFICATION 25-H 

A. MATERIAL - contd 

3, Accessory Materials 

ae 

i
w
 

Hydrous Calcium Silicate Insulation - KayloNo, 20o0r 

approved alternate. 

Wire - Stainless steel, .0475 inchdiameter, type 304, 

cold drawn bright annealed, 18 gage. 

Insulation Strap - Stainless steel, 1/2 inchx.020 inches 

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, 7 

. Mineral Wool Blanket - Black, Spun Rock Wool, Hex- 

agonal Wire Netting on both faces, 

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

approved alternate. 

Weather-Barrier Coating (Color as Specified) - Vimasco 
WC-1, Benjamin Foster Sealfas "C", 

Reinforcing Cloth - Glass Fiber, 10 x 10 thread count, 

Perma 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.
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II. SPECIFICATION 25-H 

B,. APPLICATION 

Equipment shall be provided with insulation supports 

as called for in the GENERAL SPECIFICATIONS, 

1 1, Equipment 

iv a. Insulation Supports 

a 

4 1.B.4. 

~ b. Thickness Schedule 

e
i
 

a
e
 

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, 1B.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. 

INSULATION BLOCK FITTED TO HEAD 
AND SECURED WITH STRAP. PROVIDE 
A CABLE RING OF TWISTED STAINLESS 
STEEL WIRE AROUNO TOP CENTER 
NOZZLE WHEN REQUIREO TO ANCHOR 
STRAP. 

t Tt 

FINISH AS SPECIFIED 

_ VESSEL WALL ® ® 

AN 

INSUL ATION BLOCK FITTED \AAr 

i OVER SUPPORT T 
MITER Saw MIN, 

BLOCK ! 
INSULATION SUPPORT 

‘ AS PER CACCC. VESSEL 
STO. 1$-3) NS 

_ 
i, | 

INSULATION BLOCK FITTED TO HEAO SECURED 
i BY STRAPS ATTACHED TO SUPPORT 

SECTION A A 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL 

FIG 23-H-1 
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Il. SPECIFICATION 25-H 

B. APPLICATION = contd 

1. Equipment - contd 

d. Flat Surfaces 

(1) 

(2) 

Block insulation shall be applied to flat surfaces 
in staggered position with all joints tightly butted. 
It shall be secured with wire attached to blank nuts 
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, 

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 
25-H-2. 

("HEX WIRE NETTING 

eld MYORAULIC 
NG INSULATING 

CEMENT . 

FINISH AS SPECIFIED 

BLOCK INSULATION 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO FLAT SURFACE 

a" BLANK NUTS OR OTHER APPROVED SECUREMENTS 
LOCATED ON 12" CENTERS STAGGERED, FOR BOT TOM SURFACES ANO 24 CENTERS STAGGERED FOR SOE AND TOP SURFACES 

FIG. 25-4-2 
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Il. 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) Alllayers of 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 Stancard 

1S-31 and Figure 25-H-3. 

INSULATION STRAP AS SPECIFIED 

INSULATION APPLIED WITH 
TIGMTLY BUTTED JOINTS 

INSULATION SUPPORT AS 
PER Cac.cc. STO.IS-3I 

@LOCK INSULATION 

NOTE A FLOATING RING SHALL 
3E INSTALLED AROUND BOTTOM 
NOZZLE TO PROVIDE ANCHOR 
FOR STRAP | 

SECUREMENT OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD 

FIG. 23 -W-3 
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Il. 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 

MINERAL WOOL BLANKET OF SPECIFIED 
THICKNESS FACED OUTSIDE WITH EXPANOED 

- METAL LATM ANO ON THE INSIDE WITH . 
I° HEX WIRE NETTING | AS SPECIES 

FINISH AS 
SPECIFIED 

EXPANOED METAL LATH EXPANDED 
OVER BLOCK A MINIMUM OF 6° ys AND SECURED WITH TIE WIRES hig, THICKNESS Tf 

' tf AS SPECIFIED 
BLOCK ' Ayafhil 

INSULATION T wy 

1" BLANK NUTS OR OTHER 
APPROVED SECUREMENT ON 
12° CENTERS STAGGERED 

NOTE: VOIOS OF EXPANDED METAL LATM TO GE FILLEO WITH HYDRAULIC SETTING INSULATING CEMENT TROWELEO FLUSH wi SURFACE OF LATH. s ™ 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 
FIG. 25-"-4 
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Il, SPECIFICATION 25-H 

B. APPLICATION - contd 

1,Equipment - contd 

f. Expansion Joints - contd 

(2) Corrugated mechanical expansion joints on piping 

(usually 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 ANO EXTENDED 
OVER ADJACENT PIPE INSULATION, 
SECURE WITH STRAP AT CENTER ONLY. INSULATION BETWEEN SHEET 

ci TAL AND EXPANSION JOINT 

THICKNESS 1, INSULATION 
AS SPECIFIED (* we ns + 4 be % Ge > / 

fz wan = : 
: (| =] 

cy J yt 4 

1
 
i
e
 

<_% % 3 31 Al fal 
[aeons HEU A 

* fe 
*. ne Mn ¥ <4 ae * 

7 
FINISH AS / MIN 
SPECIFIED 37 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO EXPANSION JOINTS 

FIG. 235 -H-5 
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ii. SPECIFICATION 25-H 

contd B. APPLICATION - 

1, Equipment - contd 

g- Insulated Vessel Flanges 

Vessel flanges 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, 

VESSEL WALL 

INSULATION BLOCK SECURED 
WITH STRAP AS SPECIFIED 

INSULATION SUPPORT AS 
PER CACLC STO. 18-3! 

SPACER BLOCK FOR LEVELING 
FITTED INSULATION (USE 

MIN. 4 INCHES 

aa FINISH AS SPECIFIED 

THICKNESS T, 
[“—as SPECIFIED 

FLANGE INSULATION SMALL NOT 
BE STRAPPED SELOW THIS POINT 

HYDRAULIC SETTLING INSU- 
LATING CEMENT If LESS THAN 
ONE INCH) 

THICKNESS T, 
AS SPECIFIED 

I 
| MIN. @ INCHES 

fa 7 
ra 
Pala aera a 

Gree 
<a *. » 

r iF 

ie ae 

rm ate 
TN at” 
Neo 
— w 

! Nit 
ie ££, 

UY “A 
N P 

2") a 
SPACER BLOCK SECURED 
TO VESSEL INSULATION 
TO PROVIDE SLIP JOINT 
AT THIS POINT 

ROUNO OFF WITH FILLET 
OF INSULATING CEMENT 
AND CAULKING MASTIC 

APPLICATION OF _HYOROUS CALCIUM SILICATE TO VESSEL FLANGE 
FIG 25 -m-6 
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II. ECIFICATION 25-H SP 

B. APPLICATION - contd a 

1. Equipment - contd 

h. Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 

INSULATION MITER CUT ANO FITTED DIMENSIONS SHALL BE 
iN ACCORDANCE WITH FAGRICATION DATA FOR FITTING 
COVERS 

FINISH AS 
SPECIFIED Any 

f _ Ww ws |S THICKNESS T, 
FINISH AS asl AS SPECIFIED 
SPECIFIED MEAT cr pe 

“d ¥ as he * *S*, hy oe 

te ter SS Tela § 
%! 

q \ stall _ 
ze 4 = 

etre a a, = [7] 
Rie ey eer ae ye 
oA, = we Th aN VESSEL WALL Se oy L 

THICKNESS T, | ay J » VESSEL WALL 
AS SPECIFIED JM THICKNESS T, a 

phe &S SPECIFIED so 

LINE NOZZLE BLINO NOZZLE 

APPLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL NOZZLES 

FiG. 25 -4-7 

-10-

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 156 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/156

https://asbestosclaims.law/library/19364/156


U. SPECIFICATION 25-H 

B. APPLICATION - contd 

1, Equipment - contd 

i. Vessel Legs 

(1) Vessel legs shall be insulated with block which 
shall extend over channel flanges and down channel 
legs to fireproofing, Thickness shall be a 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 25-H-8, 

Ve" STRAP ANCHOR FOR SECUREMENT OF 
LEG INSULATION, STRAP PLACED VERTICALLY waa! cq 
UNOER CIRCUMFERENTIAL STRAPS AND EX- 
TENDED TO TOP OF LEG ONLY 

THICKNESS YT, 
AS SPECIFIED 

“ a 
by ry 

SECURED WITH: somes VESSEL LEG 
its FINISH AS 

mine on sneer ate SPECIFIED 
S be 

Tt MIN. 4&7 
Al ciRCUMFERENTIAL nit 

=/4| STRAPS RUN GET- | ore 
wort FILL RE-ENTRANT 

SPACE OF CHANNEL 
WITH SLOCK iNSULA- 
TION 

SECTION A At C 

WEEN LEG AND S i 
VESSEL WALL 

£ ta
t 

T 
F
h
e
 

1 f
i
s
 

‘ 

‘ a he AS 8 eG Fines fet 
fee ae Nol H 

COAT TOP OF FIREPROOFING as iar PROOFING ai 
WITM WEATHER-BARRIER ea | jeaal INSULATION AS 
COATING BEFORE APPLICATION su! 

CCF: OF INSULATION SPECIFIED 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO VESSEL LEGS 

FIG. 25-m-8 

-ji] -
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II. SPECIFICATION 25-H 

B. APPLICATION - contd 

1. Equipment - contd 

j.. Vessel Skirts 

Skirts supporting vertical equipment s
hall have their 

outer surfaces insulated. Unless
 otherwise specified, 

insulation shall extend downward, f
rom junction of skirt 

with bottom head, a minimum of f
our times the speci- 

fied thickness, but not less tha
n twelve inches, or to 

bottom of skirt, if that distance is less thantwelve 

inches. Thickness shall be as specified for body of 

vessel, The bottom headinsulation 
shall be supported 

in accordance with C&CCC Standard IS-42. Instal
lation 

shall be as shown in Figure 2
5-H-9, 

BLOCK INSULATION 

VESSEL 

FINISH AS SPECIFIED 

BOTTOM HEAD INSULATION 
SECURED wiTH TIE WIRES 
ATTACHED TO SPLIT RING 
SUPPORT AS PER CACCC 
§TO.1S- 42 
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4 INSIDE QF SKIRT NOT INSU- 

: , LATED UNLESS SPECIFICALLY
 

’ NOTED. 

VESSEL SKIRT 
‘ , 

fi-----------—- = 
———————E 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO VESSEL SKIRT 

FIG. 25-H-9 
| 
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I. SPECIFICATION 25-H 

B. APPLICATION - contd 

1. Equipment - contd 

k. Surface Finish 

When specified thickness of insulation has been applied, 

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, 1.B.19. 

2. Piping 

a. Pipe Insulation 

(1) 

(2) 

Insulation shall be appliedto piping in accordance 

with GENERAL SPECIFICATIONS, I1.B.4, 5, 6, 

and 7. 

Unless otherwise specified, insulation in excess 

of twoand one-half inches total thickness shallbe 

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 Construction, Segments shall 

be carefully fitted to insure tight joints. 

~13-
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Il. SPECIFICATION 25-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valves - contd 

(3) Insulation for all fittings shall be fittedand assem- 

bled with tight joints, Cementing of shop fabri- 
catedassemblies 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 

holes filled with fabricating cement, be permitted. 

Typical installations are shown in Figures 25-H-10, 

25-H-11, 25-H-12, and 25-H-13, 

te 
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(a 
San 

THICKNESS T, AS rs ae 

any COVERS SHALL BE FASRICATED 

x IN ACCORDANCE WITH DIMENSIONAL 
STANOARD FABRICATION DATA 

f/f 
PIPE INSULATION —“ 

FINISH AS seecnep 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL 

FIG, 25-64-10 
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Il. SPECIFICATION 25-H 

B. APPLICATION - contd . 

2. Piping - contd 

b, Fittings, Flanges and Valves - contd 

PIPE —eIN FINISH A$ SPECIFIED 

THICKNESS T, 
AS SPECIFIED 

NOTE: FLANGE COVER FAGRICATED 
(IN ACCORDANCE WITH DIMENSIONAL 
STANDARD FABRICATION DATA. 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 

FIG 29-H-11 

THICKNESS T- 

WIRE BLOCKS TO 
PIPE TO SUPPORT 
OUTSIDE COVER 

AS SPECIFIED 

FIMISH AS 

SPECIFIED 

NOTE FLANGEO ELL COVER 
FABRICATED tN ACCORDANCE 
WITH DIMENSIONAL STANDARD 
FABRICATION DATA. 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED ELL 

“FIG 29-H-12 

-15-
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Il. SPECIFICATION 25-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valves - contd 

(anes 
Se 

SLIP JOINTS NOT REQUIRED ON FLANGED VALVE COVER SINGLE LAYER EXCEPT WHERE FAGRICATED ACCORDING SPECIFICALLY CALLEO FOR = — TO DIMENSIONAL STANDARD 
FABRICATION OATA x > 2 

5 tPA, 
PF 

ae Ne = 

€ 

Fata 
r Pal 

- Gs 

wl | 
FINISH AS SPECIFIE a 

oa}, ya SARS, so THICKNESS AS SPECIFIED 

; 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE 

Fi@ 25-H-13 

(4) Fitting insulation shall be secured with specified 

wire or strap as required, 

c. Steam Traced Installations 

Steam-trace lines, where specified, shall be installed 
and insulated inaccordance withthe GENERAL SPEC 

FICATION, I.B.15, 

d. Surface Finish 

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

- 16 -
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Il, SPECIFICATION 25-H 

B. APPLICATION - contd 

2. Piping - contd 

e. Weather-Barrier 

Weather-barrier shall beinstalled 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 

SPECIFICATION 31-H Prefabricated Aluminum 

Scope 

This specification covers the application of prefabricated alumi
- 

num insulation for use on equipment and piping normally operati
ng 

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 

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 

and a moisture absorptivity not to exceed 1% after 24 

hours, to form isolated air chambers. Units shall be 

equipped with means for securement. 

2. Properties 

a. Properties shall be as listed in the following table: 

Emmisivity. . . . . . Shall be approx. 0.03 

Reflectivity. . . . . . Shall be approx. 95% 

Temperature Limits. . . Shall be suitable for use 

from plus 33 F up toand 

including plus 1000 F 

without deterioration or 

cracking of parts.

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 164 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/164

https://asbestosclaims.law/library/19364/164


Il. 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 

(a) 

(b) 

(4) 

Sectional pipe insulation, composed primarily 

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 

shall be extended to provide overlapand water- 

shed. Joints of units shall be fabricated to 

form effective thermal insulation, 

Longitudinal edges of inner sheets shail be 
bentinward sufficiently to provide reinforce- 
ment and a tight joint with opposing sheets 
upon closure, 

Sectional pipe insulation shall be furnished 
with metal bands (preferred) or other fasten- 
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 flatandcurved, 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 &S Gage for outer shell.
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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 
composition and 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 

required to facilitate quick removal, special latches 

shall be provided for securement. . 

(5) Units shall be provided withcut-outs for supports, 

nozzles and other projections .where required. 

(6) Thenumber of reflective surfaces and the spacing 
of the reflective sheets-shall be as designated by 

the Department of Design and Construction. 

; . 3. Accessory Materials _ See - 
i 

a. Prefabricated Aluminum - Mirror Insulation or ap- 

proved alternate. 
rn ces 

_ Stainless Steel Insulation Strap - 3/8. inch x.015, Type 

woPae 4 304 or approved alternate, 
me oy 

Aluminum Clips - Double pronged, A. J. Gerrard or 

approved alternate, 9.0. sr. 

. Aluminum Sheet Metal Screws (Minimum Size No. 12) 

. Caulking Mastic - Suitable for temperature to which it 

will be subjected. 

Aluminum Pressure Sensitive Sealing Tape - Suitable 

for temperature to which it will be subjected.
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Il. SPECIFICATION 31-H 

B. 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 layer. 

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 

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. 

2, Piping 

a. Pipe Insulation 

(1) Insulation supports, where required, shallbe pro- 

vided by the Contractor, 

(2) Unless otherwise specified, insulation shall be 
applied in one layer.
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UH. SPECIFICATION 31-H 

B. APPLICATION - contd 

2. Piping - contd 

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 lappea 
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- 

sulatedin 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 othertypes of insulation, 

the covers shall be designed to overlap the dissinrilar 

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 
ornozzles is required, care shall beexercised to 

insure good workmanship, and to seal the individual 

air chambers in the insulation,
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Il. SPECIFICATION 31-H 

B. APPLICATION - contd 

2. Piping - contd 

d. General - contd 

(3) 

(4) 

(5) 

Where equipment or piping is located outdoors, or 
where otherwise required, joints or openings in 
outer shell of the insulation shall be caulked or 
flashed to form awatershed. Where caulking 
mastic is impractical to use for sealing joints or 
openings, as inthe 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 and contrac. 
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.
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II. 

UNION GARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 32-H Hydrous Calcium Silicate 

Scope 

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

insulationfor use on equipmentand piping, operatingabove 70°F, 

specified to be protected from fire exposure. 

Procedures outlinedinthe 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 . . . . . . Notmore than 93% of vol- 

ume after 2+ hours sub- 

mersion in waiter. 

*Alkalinity . . . . . . = . pHshallbenotmore than 

10.0 

Capillarity . . . . . . +. Whenplaced on wet sur- 

face absorptionafter one 

half hour shall be less 

than l0Q/andafter seven 

days less than 30% of its 

original weight. 

-l-
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Il, SPECIFICATION 32-H 

A: MATERIAL - contd 

2. Properties - contd — 

Combustibility, . , ‘ + . Shall be incombustible, 

Percent of deformation 
shall be less than listed 

Compressive Strength . . , 

below: 

Load Deformation 

Ibs./sq.in. per cent 
20 2 
60 6 
100 10 

10 to 14 lbs, /eu, ft, 
Shall be not less than-40 
psi. 

Shall be not less than 
35, 000 psi. 

After oven dried 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, 

Density... 1... 

Flexural Strength. . . . , 

Elasticity, Modulus of . . , 

Hygroscopicity. . . . . , 

Resistance to Abrasion. . . 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, 

Resistance to Acids or , - 6 
Caustics 

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

Specific Gravity . , 

Specific Heat . . . , 

-l1lA- 

0.15 to 0.28 

0.20 to 0.30 Btu/lb.°F,
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I. SPECIFICATION 32-H 

A. MATERIAL - contd ~ 

2. Properties - contd 

Coefficient of Expansion . 

Coefficient of Shrinkage. . 

Temperature Limits. . . 

Modulus of Rupture . . . 

Thermal Conductivity . . 

Thermal Diffusivity . . . 

Thermal Shock Resistance. 

3, Accessory Materials 

After being heatedto 1007, 

then cooled, expansion upon 

reheating shall not exceed 

. 000004 per °F, 

When heated from 70°F to 

1800°F (not reheated) linear 
shrinkage shallbe less than 

2%. 

‘Shall be suitable for use 
from0O°F to1800°F without 

mechanical, thermalor 

chemical failure. 

Shall be above 50 psi 

Shall not exceed values at 

the following meantemper- 

atures: 

Mean Conductivity 

Temp.F Btu/hr.,Sq.Ft., 
°F, inch Thick 

100 0.43 

400 0.48 

800 0. 78 

-1200 1.09 

Shall not exceed 0.325 sq. 

ft. per day. 

Material shall not spall, 

chip or crack, or otherwise 

fail when heated to 1800°F 

and then quenched with 

water. 

a. Hydrous Calcium Silicate Insulation - Kaylo No. 20or 

approved alternate.
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Il. 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. 

- Insulation Strap - Stainless steel, 1/2 inch x 0.020 
inch, type 304 or approved alternate, 

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

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

Weather-Barrier Coating (Coloras Specified) -Vimasco 
WC-1, Benjamin Foster Sealfas"'C" or approvedalter-_ 
nate, 

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

Fabricating Cement - Franset Refractory Cement, or 
approved alternate, 

Wire Netting - Oneinch, hexagonal mesh, No. 20 gage, 
stainless steel or monel. 

Insulating Cement - Hydraulic setting, Baldwin-Hill 
Powerhouse, Eagle Picher one coat or approved alter- 
nate, 

. Mineral Wool Blanket - Black, spun rock wo 1 hex 
netting one side, expanded metal lathon the other side.
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II. SPECIFICATION 32-H 

APPLICATION - contd 

1. Equipment - contd 

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

b. Thickness Schedule 

Unless otherwise specified, insulation in excess of 

1-1/2 inches total thickness shall be applied in two 
layers in accordance with thickness schedule shown 

_in I1.B.2.a.(L), of this Specification, 

c. Curved Surfaces 

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, 

INSUL ATION BLOCK FITTED TO HEAD 
AND SECURED WITH STRAP. PROVIDE 
A CABLE RING OF TWISTEO STAINLESS 
STEEL WIRE ARQUNO TOP CENTER 
NOZZLE WHEN REQUIRED TO ANCHOR 

: 

STRAP. 

’ r 

FINISH AS SPECIFIED ee 

VESSEL WALL 

° “Nf 

INSULATION BLOCK FITTED 
OVER suPPORT vel, we 

MITER Saw MIN, 
BLOCK A 1 

INSULATION SUPPORT 
as PER C ACCS. VESSEL 
STO. iS-31 q 

1 
al 

ox | 
INSULATION BLOCK FITTED TO HEAD SECURED we | 
@Y STRAPS ATTACHED TO SUPPORT SN 

any 
ic i 

SECTION AA 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL 

FIG 32-H-4 
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Il. SPECIFICATION 32-H 

B. APPLICATION ~- contd 

1. Equipment - contd 

d. Flat Surfaces 

Block insulation shall be applied to flat surfaces in 
staggered position withall 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. 

o———~-TiE WIRES 

an HEX WIRE NETTING 

i ive THICK HYORAULIC “SETTING INSULATING CEMENT 

FINISH A. P Li S$ SPECIFIED 

BLOCK INSULATION 

4’ BLANK NUTS OR OTHER APPROVED SECUREMENTS LOG SLED OM IP CE MTENS SrasaeRey FOR BOT TCM 
TAG ANO TOP SURFACES ied GEREO FOR SOE 

- APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLAT SURFACE 
FIG. 32-m-2 
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Il. SPECIFICATION 32-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 

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. 

INSULATION STRAP AS SPECIFIED 

INSULATION APPLIED WITH 
TIGHTLY BUTTED JOINTS 

INSULATION SUPPORT AS 
PER C@C.c.c. STO. IS-31 

NOTE: A FLOATING RING SHALL 
BE INSTALLED AROUND SOTTOM 
NOZZLE TO PROVIDE ANCHOR 
FOR STRAP 

SECUREMENT OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD 

FIG 32-m-3 
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II. 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 BLANKET OF SPECIFIED 
THICKNESS FACED OUTSIOE WITH EXPANDED 
META ATH ANO ON THE INS! ITH ETAL L E SIDE w THICKNESS 71, "oH WIRE NETTING 

EX AS SPECIFIED 

FINISH AS 
SPECIFIED EXPANDED METAL LATH EXPANOEQ 

K A MINIMUM OF 6 OVER BLOC hippy ANO SECURED WITH TIE WIRES Whe 

fh heyy 

BLOCK 
INSULATION a rz 7 

THICKNESS T, 
AS SPECIFIED 

14* BLANK NUTS OR OTHER 
-APPROVED SECUREMENT ON 
12° CENTERS STAGGERED 

NOTE: VOIOS OF EXPANOEO METAL LAT TO BE FILLED WITH HYORAULIC SETTING INSULATING CEMENT TROWELED FLUSH WITH 
SURFACE OF LATH. 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 
FIG 32-H-4 
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II. SPECIFICATION 32-H 

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 

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. SHEET METAL JACKET FITTED 
OVER EXPANSION JOINTS AND EXTENDED 
OVER ADJACENT PIPE INSULATION, 
SECURE WITH STRAP AT CENTER ONLY. NO INSULATION BETWEEN SHEET 

| METAL AND EXPANSION JOINT 

c 

THICKNESS fT, INSULATION 
AS P FI = = + eye ™ © 

SPECIFIED | (*.. Per a es * %,” + «3 / 

R/T BR pie yee 
ee a lg fe Ny ey 

a ww wy % 

eae SU! |] ASU 4 
ts +. sh SF = 

Pee ie ea ae ie eee 

FINISH AS / MIN 
SPECIFIED IT 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO EXPANSION JOINTS 

FIG. 32-M-5 
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I. SPECIFICATION 32-H 

B. APPLICATION contd 

1. Equipment - contd 

h. Insulated Vessel Flanges 

Vessel flanges 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. 

ONE INCH} 

PER C ACCC STD. 18-3) 

SPACER 8LOCK FOR LEVELING 
FITTED INSULATION (USE 
MYORAULIC SETTLING INSU-= 
LATING CEMENT IF LESS THAN 

MIN. 4 INCHES 

+ Tr ? 

ele ®t” |e VESSEL. wae Ng Pee 
brat ie la tle Fa 

Ly INSULATION BLOCK securen, | wie 
WITH STRAP AS SPECIFIED N al 

N ay 

ee 
N mie. INSULATION SUPPORT AS 

Lo — FINISH AS SPECIFIED 

~__ THICKNESS T 
AS SPECIFled 

FLANGE INSULATION SHALL NOT 
BE STRAPPED SELOW THIS POINT 

angi \ | hae 

| aiey 

NM | a4 
aia ?) 

Vs Pls oul x4 

oe 

THICKNESS T, | ot 
as srecred 

MIN 4 INCHES 

SPACER BLOCK SECURED 
TQ VESSEL INSULATION 
TO PROVIDE SLIP JOINT 
AT THIS POINT 

ROUNO OFF WITH FILLET 
OF INSULATING CEMENT 
ANO CAULKING MASTIC 

APPLICATION OF HYDROUS CALCIUM SILICATE To VESSEL FLANGE 
FIG 32-4-6 
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Il. 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 ANO FITTED OIMENSIONS SHALL BE 
IN ACCOROANCE WITH FABRICATION DATA FOR FITTING 
COVERS 

FINISH AS 
SPECIFIED 

ne eh THICKNESS T, 
FINISH AS > a AS SPECIFIED 

™ . SPECIFIED eS iF)! Fd x 1 + vA*, a 

eae PPA S Soi laces 
* Q \ wa 
4 

scRaesLocR—” [1-4 = 774 rR} L 
& an ve ae 

~ — % % ~ 

\ * 

4 
'- 2 # ds By >» ww V4 

ae 4 VESSEL WALL ae 
THICKNESS T, 4 VESSEL WALL 
AS SPECIFIEO —~4 4 THICKNESS T, 

AS SPECIFIED 

LINE NOZZLE BLINO NOZZLE 

APPLICATION OF HYOROUS CALCIUM SILICATE TO VESSEL NOZZLES 

FIG. 32-H-7 

-10-
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Il, SPECIFICATION 32-H 

B. APPLICATION - contd 

1, Equipment - contd 

j. Vessel Legs 

(1) Vessel legs shall be insulated with block which 
shall extend over channel flanges and down legs to 
the standard fireproofing onlegs. 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, 

Ie" STRAP ANCNHOR FOR SECUREMENT OF , 

LEG INSULATION, STRAP PLACED VERTICALLY THICKNESS T 
UNOER CIRCUMFERENTIAL STRAPS AND EX- HAS SPECIFIES 
TENDEO TO TOP OF LEG ONLY 

H 

‘ 
‘ 

LEG INSULATION TL—VESSEL LEG SECURED WITH x WIRE OR STRAP 

a
 
4
 

v 

my MIN. ‘AT 
CIRCUMFERENTIAL : 7 

4] STRAPS RUN BDET- 
WEEN LEG AND 

m) VESSEL WALL 
FILL RE-ENTRANT 
SPACE OF CHANNEL 
WITH SLOCK INSULA- 

Eh BI: TION ! 

SECTION AA! NI fa 

- ra = 3) LEG FIRE. Tove} 
COAT TOP OF FIREPROOFING ly vi PAT PROOFING ~ x, : 
WITH WESTHEQ-SSRRIER ete HS ES in 
COATING BEFORE APPLICATION Speeirign AS 
OF INSULATION 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO VESSEL LEGS 
FiG 32-m.g 

-ll -
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II. 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 skirt with bottom 

head to standard fireproofing orto foundation as shown 

in Figure 32-H-9. 

Thickness shall be as specified for body of vessel. 

i 

BLOCK INSULATION an 
wr ay | 

a 

AS VESSEL 
FINISH AS SPECIFIED In, 

an 
nm BOTTOM HEAD INSULATION 

La SECURED WITH TIE WIRES 
‘ ATTACHEO TO SPLIT RING 

4 SUPPORT AS PER CACC 
STO.1S- 42 

v' 

FAG Os, 

me dada : 
| rp nine OF SKIRT NOT {NSU- 
AH LATEO UNLESS SPECIFICALLY 
ad NOTEO. 

tt VESSEL SKIRT ‘ 17 
ati TT 7 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL SKIRT 

FIG. 32-H-9 
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Il. SPECIFICATION 32-H 

B. APPLICATION - contd 

1, Equipment - contd 

I. Surface Finish 

When specified thickness of insulation has been applied, 
any small cracks or depressions shalt 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. Piping 

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 Outer 

Thickness, inches Layer, inches Layer, inches 

2 1 
2-1/2 1 -1/2 
3 1-1/2 -1/2 
3-1/2 1-1/2 
4 2 N

O
N
 
e
R
 

R
e
 

Securement 

Alllayers of insulation shall be secured with stain- 
less steel insulation strap spaced in accordance 
with GENERAL SPECIFICATION, I.B.5,c. and d. 

-13-
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II, SPECIFICATION 32-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valves 

(1) 

(2) 

All sizes of fittings, flanges and valves shall be 
insulated with prefabricated fitting covers in ac- 
cordance with DIMENSIONAL STANDARD FABRI- 
CATION DATA, Where impracticalto shop fabri- 
cate, and with the approval of the representative 
of the Department of Design and Construction, 
fitting covers may be field fabricated provided 
workis inaccordance with DIMENSIONALSTAND- 
ARD FABRICATION DATA, Segments shall be 
carefully fitted to insure tight joints, 

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 permitted. Typical installations are 
shown in Figures 32-H-10, 32-H-10, 32-H-12 and 
32-H-13. 

- l4.-
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Il, SPECIFICATION 32-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valves - contd 

| 

THICKNESS T, AS SPECIFIED 

| €LL COVERS SHALL SE FABRICATED 
ny rs vow “IN ACCORDANCE WITH DIMENSIONAL 

ry x af AX STANOARD FABRICATION DATA 

- ra 

L “ar \ INSUL ATION 
# Es ae. FA A S 
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PIPE INSULATION *~ 
i 
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| 

| 
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—
—
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P
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FINISH AS SPECIFIE! 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL 

FIG. 32-H-10 

PIPE INSUL ATION—\ co AS SPECIFIED 

x: 
Pee 
ee a re ey 

a 
< I «* eee pe | 
ela r ra 

. * :* THICKNESS Tf 
AS SPECIFIED 

NOTE FLANGE COVER FABRICATED 
IN ACCORDANCE wiTH DIMENSIONAL 
STANOARD FABRICATION DATA. 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 

FiG J2-n- 01 
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Il, SPECIFICATION 32-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valves - contd 

WIRE BLOCKS TO 
: PIPE TO SUPPORT 

THICKNESS T, OUTSIOE COVER 
AS SPECIFIED 

FINISH AS 
SPECIFIED 

NOTE: FLANGED ELL COVER 
Fi re FABRICATED IN ACCORDANCE 

MIN. ¥2 T t “ | WITH OIMENSIONAL STANDARD 

1 
| 

| 
I 

FABRICATION DATA, 

p
e
t
 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO FLANGED ELL 

FIG 32-H-12 

1 SLIP JOINTS NOT REQUIRED ON-——, ao (fs FLANGED VALVE COVER SINGLE LAYER EXCEPT WHERE \ : / FABRICATED ACCORDING SPECIFICALLY CALLED FOR 7 A rar y TO DIMENSIONAL STANOARD 
Pan | yee / FABRICATION GaTa 

op ll 
FINISH AS SPECIFIE 

THICKNESS 45 SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE 

FIG 32-H-13 
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Il, SPECIFICATION 32-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valves - contd 

(3) Surface Finish 

(a) Smallcracks and depressions, 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. Polyethylene Conduit, Junction Boxes and Copper Tubing 

(1) 

(2) 

(5) 

Where specified on Insulation Design Schedule 
and/or Line List, polyethylene tubing (placed in 
metal conduit) 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 shall be se- 
cured with stainless steel insulation strap. 

Insulation on junction boxes shall be secured with 
stainless steel wire and blank nuts. If welding on 
junction boxes 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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ll. SPECIFICATION 32-H 

t B. APPLICATION - contd ° 

! 2. Piping - contd 

d. Weather-Barrier 

< Weather-barrier shall be installed in accordance with 

| GENERAL SPECIFICATION, I.B. 19. 

[ 
Lo 

._-
 
o
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I. 

UNION GARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

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 inthe 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 . . . . . .Notmore than 93% of vol- 
ume after 24 hours sub- 

mersion in water. 

Alkalinity. . . . . . .pHshallbe notmore than 

10.0. 

Capillarity . . . . . +. Whenplaced on wet sur- 

face absorption after 

one -half hour shall be
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Il. SPECIFICATION 32-L 

A, MATERIAL - contd 

1, Hydrous Calcium Silicate - contd 

b. Properties - contd 

less than 100%, andafter 
seven days less than 

300% of its original 
weight. 

Coefficient of Expansion . .After being heated to 

1800°F, then cooled, ex- 

pansion upon reheating 

shall not exceed .000004 
per °F, 

Coefficient ofShrinkage . . When heated from 70°F 
to 1800°F (not reheated) 
linear shrinkage shall be 

less than 2%, 

Temperature Limits . . . Shall be suitable foruse 

from 0 to 1800°F with- 

out mechanical, thermal 

or chemical failure, 

Modulus of Rupture . . . Shall be above 50 psi 

Thermal Conductivity . . . Shall not exceed values 

at the following mean 

temperatures: 

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

°F, in, thickness 

100 0.43 

400 0.58 

800, 0.78 

1200 1,09 

Thermal Diffusivity . . .Shall not exceed 0.325 

sq. ft. per day.
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I. 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 

Shall be incombustible. 

Percent of deformation 

shall be less than listed 

below: 

Load Deformation 

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 0.30Btu/lb. °F.
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II. SPECIFICATION 32-L 

A. MATERIAL - 

1. 

contd 

Calcium Silicate - 

b. Properties - contd 

Thermal Shock Resistance 

contd 

. Material shall not spall, 

chip or crack, or other- 

wise fail when heated to 

1800 and then quenched 

with water. 

2, Cellular glass insulation shall have the following proper 

«Density 

Acid Resistance. . . 

Alkalinity. . . . . 

Capillarity ... . 

Coefficient of Expansion 

Combustibility . 

Composition. . . . 

Compressive Strength 

Flexural Strength 

Hygroscopicity . . . 

Modulus of Elasticity . 

Shear Strength . . . 

Specific Gravity. . . 

Specific Heat. . . . 

Tensile Strength . . 
Thermal Conductivity. 

Thermal Diffusivity 

Water Absorption . ., 

Temperature Limits 

. 0.40 sq. ft. 

. 0.2% by volume on 

. Impervious to common 

acids and acid fumes. 

- pH =7.5 

. 0 

- 0.0000040 per °F 

- Incombustible 

. A true glass; com- 

pletely inorganic 

100 lbs. per sq. in. 

- 9lbs. per cu. ft. 

100 lbs. per sq. in. 

. No increase in weight in 

246 days in air at 90% 

relative humidity, 
- 200,000 lbs, per sq. in. 
. 64 lbs. per sq. in. 
- 0.16 

- 0.20 Btu per lb, 

. 84 lbs. per sq. in. 

- Shall not exceed values, 

at the following mean 

temperatures: 

Mean Conductivity 

Temp. Btu/hr., sq.ft., 
"F,in.thickress 

50 0.40 

300 0.55 

per day. 

2" x 12" x 18" block 

(all on surface only).. 
. Minus 350 F to plus 

600 F,

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 192 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/192

https://asbestosclaims.law/library/19364/192


s
g
 

s
i
r
e
n
 

n
e
 e
ey
 

—
—
s
 
—
_
—
 

be
ne
® 

e
e
e
 

et
 

a t
e
e
n
 

~
~
 
i
 

a
 

Ii. SPECIFICATION 32-L 

A. MATERIAL = contd 

3. Accessory Materials 

a. 

e€. 

i. 

Hydrous calcium silicate insulation - Kaylo No. 20 
or approved alternate. 

Cellular glass insulation - Foamglas, 

Stainless Steel - Insulation Strap Type 304, 1/2" x 

0,020'' or approved alternate, 

Stainless Steel Die Cut Strap- 3/4 inch x 0.023 inch, 
2-inch fingers on 9-inch centers, A. J. Gerrard or 

approved alternate. 

Clips - Stainless Steel, 1/2 inch double pronged, Type 
304 or approved alternate. 

Stainless Steel Wire, 0.0475 inch diameter, 18 gage, 

Type 304 colddrawn, bright-annealed, stainless steel 

wire or approved alternate. 

Fabricating cement (for use with calcium silicate) 

Franset refractory cement, or approved alternate, 

Fabricating cement (for use with cellular glass) 

Miracle RT-100, or approved alternate, 

Cushioning blanket - 3 1b. density, 1/2-inch thick glass 

fiber insulation, or approved alternate, 

Weather-barrier coating (color as specified - Vimasco 

WCel or Benjamin Foster Sealfas ''C" or approved 

alternate, 

Reinforcing cloth - Glass fiber, 10 x 10 thread count 

with starchbinder, Glass Mesh, Inc. or approved 

alternate. 

Vinyl anti-abrasion coating - Vimasco 500, or ap- 

proved alternate, 

- Vinyl asphalt joint sealer - Vimasco 49, or approved 

alternate, 

. Non-setting sealer - Benjamin-Foster 30-73, or ap- 

proved alternate, _ 4

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 193 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/193

https://asbestosclaims.law/library/19364/193


UW. SPECIFICATION 32-L 

B. APPLICATION - 

1. Equipment 

ae 

Cc. 

Equipment shallbe provided with insulation supports 
as calledforinthe GENERAL SPECIFICATIONS I.B. 

4. 

Thickness Schedule 

Unless otherwise specified, insulation shall be applied 
in multi-layer construction. Inner layer shail 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, 

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 shall be heldin place 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, 

Curved Surfaces 

(1) Cellular glass blockinsulation (curved segments 

or shaped head segments) shallbe shop fabricated 

and fittedto aone-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,
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Il. SPECIFICATION 32-L 

B. APPLICATION - contd 

1, Equipm ent - contd 

d. Curved Surfaces - contd 

(2) All butt edges and ends of insulation fabricated 

for inner layer, or layers, shall be givena 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) formed insulation shall 

be sealed with a buttered coat of vinyl asphalt 

joint 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-l. 
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Il, 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 shall be applied 
to vessel sides with linear dimension paralleling 
axis of vessel. 

e, Securement 

(1) All layers of cellular glass and calcium silicate 
insulation shall be secured in place with stainless 

steel insulation 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,
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Il. SPECIFICATION 32
-L 

B. APPLICATION - contd 

1. Equipment - contd 
4 

e. Securement - contd 

(2) Inner layer or layers of c
ellular glass insulation 

on bottom heads of verti
cal equipment, or heads 

of horizontal equipment, sha
ll be heldin place with 

specified stainless-steel ins
ulation strap secured 

to insulation supports 
as shown in UCCC Stan- 

dards 1S-31, 1S-36, and IS-42. Any slots cut in 

the cellular glass insulati
on, resulting from tight- 

ening of the tie wires, shall 
be filledwith specified 

joint sealer. Outer layer
 of cellular glass insula-

 

tion on bottom heads of vertical equipment, or 

heads of vertical equipme
nt, shall be securedwith 

insulation strap, 2s shown
 in Figure 32-L-2.
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Il. SPECIFICATION 32-L 

B. APPLICATION - contd ° 

1, Equipment - contd 

e, Securement - contd 

(3) Outer layer of calcium silicate on bottom heads of 

vertical equipment or heads of horizontal equip- . 

ment shall be secured with stainless steelinsulation 

strap as shown in Figure 32-L-3, 

1/2" X 02° STRAP, AS SPECIFIED 
N 9° CENTERS, RUN UNDER 

FINGERS OF VERTICAL STRAP 

it lV 
‘a 

| Pi — 3/4" x 023° DIE CUT STRAPPING 
1h WITH 2° FINGER ON 9° CENTERS 

AS SPECIFIED. STRAP TO BE ON 
. (2° CENTERS WITH FINGERS 

POINTED DOWN. 

CUSHIONING 
BLANKET ! 

NOTE: EXTENO DIE CUT STRAPP. 
ING THE ENTIRE LENGTH 
OF VESSEL CYLINOER, OR 
A MIN. OF 6'-07 

1G10 
INSULATION 

3/4° X .023" OLE CUT _ 
STRAPPING (VERTICAL) 

4/2" X .02" STRAP 
(HORIZONTAL 

2° FINGER ON 
9° CENTERS 

172° X 02° STRAP, AS 
SPECIFIED. 

3/4" cup 

174° DIA, STAINLESS STEEL RING 
AROUND BOTTOM NOZZLE; NO RING 
IS REQUIRED 1F VESSEL DOES NOT 
HAVE A NOZZLE ON BOTTOM, AS 
STRAPS WILL CONTINUE THROUGH 
TO OPPOSITE SIDE. SPACE RING 

| TEMPORARILY WITH WIRE SUPPORTS 

SECUREMENT FOR OUTER LAYER OF HYDROUS CALCIUM SILICATE 

INSULATION OVER CELLULAR GLASS INSULATION ON WELDEO DISHED HEADS 
FIG. 32-L-3 
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Il. SPECIFICATION 32-L 

B. APPLICATION - contd 

1, 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-L-4, Where movement is likely to occur, non- 

setting sealer shall be applied to surfaces of 

insulation, as shown, to provide proper slip joint. 

CUSHIONING WEATHER-@ARRIER 

BLANKET. Svarare AS SPECIFIED 

oN : : SURFACES COATED WITH 
NON-SETTING SEALER 

APPROVED CEMENT USED TO JOIN CELLULAR GLASS 
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~
S
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t 

SURFACES OF CELLULAR GLASS INSULATION SHALL BE COATED wIiTM 
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INSTALLED WHILE COAT IS STILL TACKY CELLULAR GLASS 

BLOCK ON EDGES 

‘ 
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VESSEL No 
Ne “pai CUSHIONING BLANKET. 
vd s Ne mis" AY) x Ie" THICK HYDROUS 

H ee Se amt xr] 2 CALCIUM SILICATE 
CUSHIONING ————" yes 4/1 atv] o INSULATION 

t New aN % 
NIA 7 71 = 
NZ eit ~ £1 = VESSEL 
Sct Lt 

INsuLaTiOn TREN wey SECTION AA 
SUPPORT. NG Es al? Tt 

=< wit— OUTER LAYER BUTT 
hs JOINTS OF CELLULAR 

Yt GLASS SHALL BE 
/ | - soar eo wits JOINT 

FI WITR 

CUSHIONING ra 
BLANKET of Fr 2" THICK NYDROUS 

7 CALCIUM SILICATE 

VESSEL FLANGE . 

” 

a 
\~ 

i ~®) 
' 

2 a EES moe ON EOGE SUPPORTED BY VESSEL SEGMENTS AT THIS POINT 
eon © 
Bee HEAVY FILLET OF CAULKING MASTIC 
* TREAT INNER LAYER BUTT JOINTS AITH ANTI-AGRAS'ON COATING AND 

ALLOW TO ORY SEFORE INSTALLATION 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION 
ON LOW TEMPERATURE VESSEL FLANGE 

FIG 32-L-4 
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Il, SPECIFICATION 32-L 

B. 

1, Equipment 

£. 

(2) 

APPLICATION 

Expansion Joint 

contd 

contd 

- contd 

Longitudinal contraction of vessels shall be pro- 

vided for by installing expansion-contraction joints 

at the insulation supports, as shown in Figure 

32-L-5. Where more than one total thickness is 
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-setting sealer shall be applied 

to surfaces of insulation, to provide proper slip 

joint. 

—_————— 
. Are USHIONING St ANKET 

TREAT INNER LAYER BUTT est ig 
JOINTS WITH ANTI 
COATING AND ALLOW TO ORY —\_}I® of » 
BEFORE INSTALLATION Ne oa CELLULAR GLASS INSULATION 

~~ ; 4 
Ma {al SURFACES OF CELLULAR GLASS INSULATION SHALL BE 
f rs ts, aS COATED WITH AN ANTI- ABRASION COATING AT TIME OF 

ATURE | | _ INSTALLATION. GLOCK SHALL BE INSTALLED WHILE Low Te MeeeeRe ey oi COAT 1S STILL TACKY, 
si u-}—_INSUL ATION SUPPORT tie eee 

SEF bees a KEY BLOCK TO REST ON SUPPORT 
FILL WITH CUSHIONING-—— = : 
BLANKET A “4 AS SLIP_JOINT SURFACES SHALL BE COATED WITH NON- 

TNA i] 7 SETTING SEALER 
Me TMINe fil Ps 

i —z# = 37 Lai” THICK HYDROUS CALCIUM SILICATE INSULATION 

Yh ole cal 
OUTER LAYER BUTT JOINTS _f ES = ps 
OF CELLULAR GLASS SH fe HEAVY FILLET OF CAULKING MAST BE COATED WITH JOINT ry i ie CS ASTIC 
SEALER ‘ ‘tLe pa 

So ad Ia La] THICKNESS T | as Hy, |. WE ATHER- BARRIER AS SPECIFIED 

t 

NOTE: IF INSULATION SUPPORT IS LOCATED DIRECTLY ABOVE 

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION 

BOTTOM FPEAD, SLIP JOINT NOT REQUIRED 

CON TRACTION JOINT ON LOW TEMPERATURE VESSEL 

FiG 32-L-5 
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IT. 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 exten
d 

through the 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 GLASS INSULATION 

HEAVY FILLET OF CAULKING MASTIC 

= SLIP_JOINT 

Low * Pr WEATHER-BARRIER 
TEMPERATURE IL. AS SPECIFIED 

VESSEL ri a aS 
ZY oe %, OUTER LAYER BUTT JOINT OF 
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jin - 3% YS, eb TREAT INNER LAYER BUTT 

sa? ae JOINTS WITH ANTI-ABRASION 
sf ARIEL % OR He, COATING AND ALLOW TO ORY 

” rz BEFORE INSTALLATION 
taal ek Le | E INSTALLATIO 

Pe ek vel ry I-1/2" HYOROUS CALCIUM 
: ; it. SILICATE INSULATION 

‘. ——! Life 

SURFACES COATED WITH NON- SETTING SEALER 

HYDROUS CALCIUM SILICATE — CELLULAR GLASS INSULATION
 

OF NOZZLE ON LOW TEMPERATURE VESSEL 

Fig. 32-468 
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Il, 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 shall be applied to surfaces 

of insulation to provide proper slip joint. 

SHEET METAL JACKET SECUREO AT CENTER NO_26 GAGE STAINLESS STEEL METAL 
ONLY WITH '@°x 020" STAiNLess STEEL STRAP OYER PIPE SUL JACKET TO PROJECT 
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JOINTS IN THIS AREA INSUL ATION COLLARS A MINIMUN OF 9° 

. WIDE ANO OF SUFFICIENT TMICKNESS 
ugh THICK COAT OF NON-SETTING SEALE TO PROVIDE NECESSARY CLEARANCE. 

HYOROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION 
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Il. SPECIFICATION 32-L 

B. APPLICATION - contd 

1. Equipment - contd 

h, Flat Heads 

(1) Insulation on top flat-heads of vertical equipment 

(2) 

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. 

Alltop nozzles on insulated equipment shall be pro- 

vided with flashing as shown in Figure GA-3, of 
GENERAL SPECIFICATIONS. 
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II. SPECIFICATION 32-L 

B. APPLICATION - contd 

1. Equipment - contd 

i. Vessel Legs 

(1) Vessel legs shall be insulated with block which 

(2) 

shall extend over channel flanges and down channel 

legs tothe junction with any fire resistant material. 

Thickness shallbe as specifiedfor body of vessel. 

Body insulation shall be brought up to and butted 

‘firmly against tank leg flange. 

Re-entrant space betweenchanne] 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-L-9, 
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Il, SPECIFICATION 32-L 

B. APPLICATION - contd 

1, Equipment - contd 

je 
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 shall be secured 
to inside of skirt with adhesive cement. 

(2) Supportfor insulation inside skirts and support for 
securement of bottom head insulation shall be in 

“accordance with UCCC Standard IS-42. Installa-. 

tion shall be as shown in Figure 32-L-10. 

A afl 
a 
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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 
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fo 
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WITH VAPOR SEAL COAT- 

,. snonrtesT — ING BEFORE APPLICATION 
OR TO PAO OF INSULATION 

HEAVY FILLET OF 
CAULKING MASTIC 

SECTION AA SECTION 88 

- 

T OAT ALL JOINTS AROUND STEEL CRADLE 
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SPECIFICATION 32-L 

B. APPLICATION - contd 

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. 
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HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION 

ON LOW TEMPERATURE VESSEL LUGS & SUPPORTING STEEL 
FIG -32--12 
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Il, SPECIFICATION 32-L 

B. APPLICATION - contd 

1. Equipment - contd 

1. Weather~Barrier 

Weather-barrier shall be applied in accordance with 
GENERAL SPECIFICATIONS, I.B.9. 

2. Piping 

a. Pipe Insulation 

(1) Unless otherwise specified, insulation shall be 
applied in multiple 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. 

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

(3) Pipe insulation shallbe applied in staggered posi- 
tion, in accordance with Figures GA-1 and GA-2 
of the GENERAL SPECIFICATIONS. 

(4) All butt edges and ends of single layer cellular 
glass insulation, and outer layerof multiple layer 
cellular glass applications shall be buttered with 
joint sealer before application. Joints shall be 
drawn together, when insulationis applied, sothat 
only a very thin, vapor -tight, vapor-seal coat 
separates the sections of insulation. 

(5) Insulation shall be applied with all joints tightly 
butted and fitted, to eliminate 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. 

(6) Butt edgesand ends, of all inner layers ofcellular 
glass, shallbe givena smooth brush or spray coatof 

° - 19 -
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Ul. SPECIFICATION: 32-L 

B. APPLICATION - contd 

2. Piping - contd 

a, Pipe Insulation - contd 

(7) 

(8) 

b. Fitting, Flange and Valve Covers 

(1) 

(2) 

(3) 

coating and allowed todry for a minimum
 of one- 

half hour, but preferably two hours, befor
e appli- 

cation. Care shall be exercised to obtain a t
hin 

even coat of only sufficient thickness 
to cover and 

fill the cut cells of the insulation. 

Outer layer of calcium silicate shall not be ce-_ 

mented to the inner layer of cellular gla
ss. 

When scheduled for installations where thermal 

shockis expected, a cushioning materia
l, as speci- 

fied, shall be applied to bare pipe prior to appl
i- 

cation of cellular glass insulation. 
: 

Fittings, flanges, and valve covers 
shall be shop 

fabricated, inaccordance with the UCC
C DIMEN- 

SIONAL STANDARDS FABRICAT
ION MANUAL. 

Fittings, flanges and valve covers sha
ll 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. 

Welded fitting covers shall be fabricated to fit 

snugly on the pipe. The two halves of the cover 

shall be cemented together, with joint s
ealer 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 sealedas s
pecified 

for piping. Typical fitting covers are shown in 

Figures 32-L-13 and 32-L-14. 

- 20 -
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Il, SPECIFICATION 32-L 

B. APPLICATION - contd * 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

TWO HALVES OF THE CELLULAR 
GLASS INSULATION CEMENTED 
TOGETHER WITH JOINT SE 
APPLIED TO THE OUTERMOST 5 !2° 
(APPROX.) OF THE CELLULAR 

Seecseccessere ee GLASS OF. THE JOINT FACES 

INNER LAYER BUTT — 
JOINTS COATEO WIT . 
ANTI-ABRASION COATING ANT owen Te ORT BEFORE CELLULAR GLASS INSULATION 

INSTALLATION t'!g° THICK MYOROUS CALCIUM SILICATE 

WEATHER BARRIER AS SPECIFIED 

3 
ae
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eae 

CELLULAR GLASS MITERED PIPE 
INSULATION 

OUTER LATER OF CELLULAR GLASS 
BUTT JOINTS COATED WITH JOINT 

\ » “a SEALER 

BUTT JOINTS OF FITTING COVER wh OA l'2" THICK HYDROUS CALCIUM 
ANO ADJACENT PIPE INSULATION TO SE ys SILICATE INSULATION 

Hoe SUTERMOST 2 ts (APPROX) OF THE a CELLULAR GLASS PIPE INSULATION 
JOINT FACES x TMICKNESS, T AS SPECIFIED 

WEATHER-@ARRIER AS SPECIFIED a 

HYDROUS CALCIUM SILICATE CELLULAR GLASS INSULATION 
ON LOW TEMPERATURE WELDED ELL 

FiG, 32-L-13 

T T 

rT 4 A. 
1 <a ' 
1 2 ‘ ‘* 
1 ° t VN 
Pr r 
rl a 
i] ll 

‘ as . 
‘ 
' 

7 LI 
ay 1 
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4 

WEATHER-BAARIER AS SPECIFIED I —Tw HACVES OF THE CELLULAR GLASS INSULATION ~\ yee) ‘ ‘ a SMALL GE CEMENTED TOGETHER WITH JCINT SEALER weavy FILLET OF . IN £ To THE OUTERMOST 24 (APPROX) OF CELLULAA 
ULATION OF T 

CAULKING MASTIC "4 e! OF THE JOINT FACES 
on hel &/* - 

% ™ 14" THICK HYDROUS CALCIUM SILICATE INSULATION 
rh ' CoAT 

AS SPeciFi€d % “le CIFIED : . 
ah “|* 
fies ‘ow BUTT JOINTS OF FITTING COVER AND ADJACENT PIPE 
em : pay |: INSULATION TO BE COATED wiTH JOINT SEALER 

CELLULAR GLASS S - Ze APPLIED TO THE OUTERMOST 2'4° (APPROX.} OF 
INSULATION —_ Oy leanne vA THE JOINT FACES 

%, “ E Ciel fe Poet ep a oF yy Pm 
= ‘ # - a - = . 4 #24 { ye gt {le SN seb outer caver aurr sowrs 

fs. ad .O7 — OF CELLULAR GLASS COATED 
[ale a aoe APA SM NY with dOnt SEALER 

I } COAT INNER LAYER 
+ — GUTT JOsNTS WITH 

ea df et of fk Meme pT a AS ION at. COATING A ALLOW TO 
is own Pe ft 4 {XR RS AS ORY BEFORE inSTALL- 
oa ae a a ation 

HYOROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION 
ON LOW TEMPERATURE WELDED TEE 

Fi@ 32-4 -14 
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Il, SPECIFICATION 32-L 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

(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 32-L-15, 32-L-16, and 32-L-17. 

ooo HE TWO HALVES OF THE CELLULAR GLASS 

f eee SHALL BE CEMENTEO TOGETH
ER 

WITH JOINT SEALER APPLIEO TO THE OUTER- 

MOST "2 1/2°(APPROX.} OF CELLULAR GLASS 

INSULATION OF THE JOINT FACES 

~ 
Ye" THICK HYOROUS CALCIUM 
SILICATE INSULATION 

a
 

OUTER LAYER sUuTT 
JOINTS OF CELLULAR 
GLASS COATED WITH. 
JOINT SEALER ROUNO OUTSIDE CORNERS 

= 7 a Ee, EAVY FILLET OF CAULKING MASTIC 
ale 

. qa» sy % ut 
. CELLULAR Ls aT 

TING SEALER AND ALLOWED TO ORY 
BEFORE INSTALLATION 

ne ~ 

GLASS IN AS Pin wes cite 
SULATION Sets Cal = “es SURFACES COATED WITH NON-SET - 

FILL WITH CUSHIONING BLANKET 1 Whe 
Eg x 

“TE THICKNESS T, AS SPECIFIED 

INNER LAYER ey, re ‘ 

JOINTS COAT Sol 2 TS 
ANTI «ABRASION COAT Nowe eats 
ING ANO ALLOWED TO : - 
ORY BEFORE Ore raLea. rt iat wil 127 MIN 
TION 

WEATHER -BARRIER 
AS SPECIFIED 

HYOROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION 

ON LOW-TEMPERATURE LINE FLANGE 
FIG. 32-L-15 
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Il. SPECIFICATION 32-L 

B. APPLICATION - contd 

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

—— 

hy
 4 | 

cm ME TWO HALVES OF THE CELLULAR 
GLASS SHALL BE CEMENTED TOGETHER \ WITH JOINT SEALER APPLIED TO THE OUTERMOST 2 '" (APPROX,) OF CELL - CELLULAR GLASS INSULATION ULAR GLASS INSULATION OF THE JOINT % t4 Ly FACES CUSHIONING BLANKET 
4" THICK MYOROUS CALCIUM 

: 7 SILICATE INSULATION 
OUTER LAYER SUTT JOINTS = 4, OF CELLULAR GLASS .COaT- x ED WITH JOINT SEALER THICKNESS T, AS SPECIFIED 

THICKNESS T,_______ 
AS SPECIFIED 

SEED \ Te 
ban SURFACES COATED WITH NON- 

ROUND OUTSIDE CORNERS | = = | boty SETTING SEALER - a7 %e KF, WEATHER - GARRIER ' AS SPECIFIED 
INNER LAYER BUTT JOINTS COATED a 
WITH ANTI-ABRASION COATING ANO HEAVY FILLET OF CAULKING MASTIC: ALLOWED TO ORY GEFORE APPLICATION 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION ON 
LOW TEMPERATURE FLANGED ELL 

FitG. 32-L-16 

TWO HALVES OF THE COVER SHALL BE CEMENTED TOGETHER WITH JOINT SEALER APPLIED TO THE OUTERMOST 22" (APPROX) OF THE CELLULAR GLASS OF THE JOINT FACES 

i es 
i, Oa \ 

N SSS 7 iad 
ROUND OUTSIDE CORNERS PACK ANO FILL BETWEEN INSULATION ANO VALVE STEM WITH VALVE SEALER 

J EXTEND VAPOR SEAL COATING OVER METAL 

SURFACES COATED wiITH NON- ~MEAVY FILLET OF CAULKING MASTIC 
SETTING SEALER —————_—~_ 

a 
INSULATION. ss INNER LAYER BUTT JOINTS COATED 

WITM ANTt- ABRASION COATING AND 
ALLOWED TO ORY BEFORE INSTALL- 
ATION 

QUTER LavER BUTT JOINTS — “EL 
OF CELLULAR GLASS COATED a 

Tk ug WITH JOINT SEALER N IMs” THICK MYOROUS 
CoOL SSS CALCIUM SILICATE 

AWN RN NAN OS 
P 

FILL WITH CUSHIONING — 
BLANKET OO 4A wEATHER- BARRIER 

AS SPECIFIED 

HYDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION 
ON LOW TEMPERATURE FLANGED VALVE 

FIG 32-L -17 
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II. SPECIFICATION 32-L 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

(6) All fittings 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 glass 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,c,d. 

d. Supports and Hangers 

(1) 

(2) 

Where horizontal, low temperature piping is sup- 

ported on the outside of insulation surfaces, as 

per UCCC Standard IS-19, insulation (cellular 
glass) shall be complete with weather -barrier 

applied before piping is placed incradles. UCCC 

Standard IS-19 is a guide to the maximum hori- 

zontal spanof pipe which maybe supported on the 

outside of insulation. 

Hangers attached directly to piping shall be insu- 

lated as shown in Figure 32-L-18.
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Il. SPECIFICATION 32-L 

B. APPLICATION - contd 

2. Piping - contd 

d. Supports and Hangers - contd 

. TWO HALVES OF THE CELLULAR 
GLASS SHALL BE CEMENTED 
TOGETHER wiTH JOINT SEALER 
APPLIED TO THE OUTERMOST 

{'2" HYOROUS CALCIUM 

“}
 

*)
 

HANGER ROO 

po——1¥e HYDROUS CALCIUM SILICATE INSULAT- 
iON TO POINT OF ROO ATTACHMENT 

COAT INNER BORE OF INSULATION WITH 
ANTI-ABRASION COATING ANO ALLOW TO 
ORY BEFORE INSTALLATION 

»
 

Y
b
 

b>
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MINKA T 2 142° (APPROX.) OF THE JOINT a) 
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 5
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e
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y
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SN
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HEAVY FILLET OF CAULKING SILICATE INSULATION = MASTIC AT ALL INSIDE CORNERS 

at Sal all? Le 2? ol Pe ee ee 
~ Pile Fa Ass *. 5, VE 

\4 4) "F PR SS ass SE 
THICKNESS 7, 
AS SPECIFIED 

BUTT JOINTS OF 
FITTING COVER - 
AND ADJACENT \ | 
CELLULAR GLASS = INSULATION TO BE t 7 Fi aA BRS Lang eb 2 ARE 
COATED WITH JOIN F a en z = = 
SEALER applied M/, 3 Soh fem 2 XX ae a ~. AZ 
Oo THE OUTER we hae ar are a 2 ” Lad 
MOST 21/27 oa OSS ot A Fo’ 
(APPROX) OF THE [x] Sfx = xt 4 xe REISK NESS T, 
JOINT FACES % 4%lA HANGER> * 

4 = gk Loan. at INNER LAYER BUTT JOINTS 
Pe Es - COATED WITH ANTI-ABRASION rary : P>—CELLULAR GLASS COATING ANO ALLOWED TO i |e + aa INSULATION ORY BEFORE INSTALLATION 

a2 Pa Z WEATHER-BARRIER 
aL ane AS SPECIFIED 

SECTION 

HYDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION 
ON HANGER CONNECTED DIRECTLY TO LOW TEMPERATURE PIPE 

FIG. 32- L-i8 

-25-

Union Carbide trial exhibit UC-4851: Union Carbide Chemicals Company, Department of Design and Constructio…
ACL Doc 19364 · Page 214 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/19364/214

https://asbestosclaims.law/library/19364/214


S
e
m
e
a
s
s
e
 

ee
t 
a
n
e
 

‘ 
—
_
 

|
 

\ 

SPECIFICATION 32-L 

B. APPLICATION - contd 

2. Piping - contd 

Expansion-Contraction Joints 

(1) Expansionand contraction 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 2] 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. 

INNER AND OUTER BORE OF SLIP JOINTS JOINT SEALER 
[come WITH NON-SETTING SEALER V2" INTO (Space CELLULAR 

. . ay BY Ue’ HYODROUS CALCIUM bose 
SILICATE INSULATION > 7 tated oe oe 12 stb aon 

Fa 

nT: a 
Pier woe APP 5 a Se 

( LOW TEMPERATURE PIPE __ if Sor 4 ee OP de oe 

CELLULAR GLASS 
INSULATION 

\ Cee - ‘ = SPACE FILLED WITH 
Wee ht nie inaals CUSHIONING BLANKET 

ONE LAYER INSULATION NNER AND OUTER BORE OF SLIP JOINTS eaATen 

: IP JOIN wi -BARRIER CONTRACTION JOINT REQUIRED EVERY 45 COATEO WITM NON-SETTING SEALER ~ € 
AS SPECIFIED 

OF STRAIGHT RUN THREE LAYER INSULATION . 
CONTRACTION JOINT REQUIRED EVERY 21° 

CELLULAR GLAS we . OF STRAIGHT RUN 
INSULATION 3 —— 2 INNER ANO OUTER BORE a 

ay ag 7 | OF SLIP JOINTS COATED 
My mee om ee tg? WH NON-SETTLING SEALER 

2a aE Spm £_ 8 THICK HYOROUS 
aN |  % a eu SNF CALCIUM SILICATE 
<A of fae os az fof wo = INSUL ATION 

Cw TEMPERATURE PIPE } 
t NOTE: (FOR CELLULAR GLASS INSULATION) 

= ry Tz ry tN a T ALL INNER LATER QUTT JOINTS COATED = X 5 ra anes ~. . sy WITH ANTI-ABRASION COATING AND ALLOWED TO . fig Cars < ORY GEFORE INSTALLATION. 
, i Ny S space FiLceD wiT™ INT SEALER ALL OUTER LAYER BUTT JOINTS COATED 

CUSHIONING BLANKET ~ Lycarnee. ganmen Vf INTO SPACE WITH JOINT SEALER 
Two LAYER INSULATION 

CONTRACTION JOINT REQUIRED EVERY 33' 
OF STRAIGHT RUN 

HYOROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION 

EXPANSION & CONTRACTION JOINT FOR HORIZONTAL PIPING 
FIG 32-t -19 
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II. SPECIFICATION 32-L 

B. APPLICATION - contd . 

2. Piping - contd 

e, Expansion-Contraction Joints - contd 

(4) Where itis necessary to install expansion-contrac- 

tion joints in insulation 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 hp "pein CELLULAR GLASS INSULATION SHALL CALCIUM SILICATE res BE COATED WITH ANTI-ABRASION COATING INSULATION pa| AT TIME OF INSTALLATION. BLOCK SHALL | 2. BE INSTALLED WHILE COAT IS STILL x TACKY 
- Pro xt ~ an 

CELLULAR GLASS 147 a ate 
BLOCK KEYED TO [= 1 x ~ tt “J, SUPPORT 3k = x . = PL suc arion SUPPORT 

ae ae | #3 
etP [oy >» ¥ 1% 

WEATHER-BARRIER “ * 
AS SPECIFIED —emq “i AV y | A I7 Alay « 

rea SS 7 \ nen ie ae so A+— FILL WITH CUSHIONING BLANKET 
~ fo WOU LL ‘ ye, < a 

SURFACE OF SLIP—ty Laloelal | is [5% T MIN. 
presi 

Kea na 4% a re 
NEP beat a aL lh % T MIN, 

FED? |S a oe _ 
x | te FAL % ™, | % n 

apa | 7s De eA 
HEAVY FILLET OF ——” a a RIA, ‘ >| See OUTER LAYER 8UTT JOINTS OF CELLULAR 
CAULKING MASTIC Pig 8X | hy, be GEASS SHALL BE COATED WITH JOINT 

" - a No ae vA 

PB, [35 Ate 
ral Dao E img] tet ng — v cs 

. INNER LAYER BUTT JOINTS COATED << WITH ANTI-ABRASION COATING ANO 
ALLOWED TO DRY BEFORE INSTALLATION 

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION VERTICAL 
EXPANSION ANO CONTRACTION JOINT ON LOW TEMPERATURE PIPING 

FIG) 32-tL-20 

f. Weather-Barrier Coating 

Weather-barrier shall beinstalled in accordance with 

the GENERAL SPECIFICATION, 1.B.16, 

g. Steam Traced Installations 

Steam-trace lines, where specified, shall be installed 

and insulated in accordance with the GENERAL SPECI- 

FICATION, I1.B.15. 

t
u
 

N
I
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION * 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 37-H 

Scope 

Insulated Conduit 

This specification describes the essential insulation require- 
ments for the installation of insulated conduit used on under- 
ground systems normally operating at temperatures upto and 
including 750°F. 

A. MATERIAL 

1. Composition 

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

Insulation material for use 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. 

The insulated conduit piping system 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,
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IT, SPECIFICATION 37-H 

B. APPLICATION 

1, Trench Preparation 

ae 

b, 

Lines shall be installed in accordance with piping 

drawings. 

The bottom of the trench shall be smooth and uniform 

prior to the installation of conduit, 

2. Process Pipe 

ae After process line has been welded and tested, in- 
sulation shall be applied to uninsulated joints, 

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, 

Insulation ofthe type specified for conduit, shall be 

applied to the area of the pipe left bare for field 

welding, and joints andcracks filled with insulating 
cement,
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SPECIFICATION 37-H 

B. APPLICATION ~- contd 

3, Field Connections 

(1) Field Welded Conduit Connections (Fig. 

ae 

“4. 

37-H-1) 

An asbestos felt jacket shall be applied over the 

insulation and secured with wire, 

The cylindrical conduit closure supplied by the 
manufacturer shall be installed at the joint, and 
the circumferential and longitudinal joints weld- 
ed. 

The system shall be required to withstand air 
test at 15 PSI without leaks. 

The welds shall be smoothed and cleaned, and 
an industrial tape applied around each circum- 
ferential weld. Entire connection shall then be 
wrapped continuously with tape. 

coven \ 

COVER 
COLLARS ON 
CONOUIT ENDS 

FIELD APPLIED 
/. INSULATION 

6" To 9” ! if SMOOTH STEEL 

y, ... % = V7 
eH RL yy” vo 

ee J i ~ a 

' f : ; ~ 

AY {% “ss wy *, * 2 4 
* 

aun srace—/ 
ASBESTOS-FELT sacneT _/ 
ASPHALT SATURATED NO NOT LESS THAN 12 GA. 

CONNECTOR BANO FULL 
WELDEO AT JOINTS 

PREFABRICATED INSULATED PIPE CONDUIT 

TYPICAL WELDED FIELD CONNECTION 
FIGURE 37?-M-1 
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SPECIFICATION 37-H 

B. APPLICATION - contd 

3, Field Connections - contd 

(2) Mechanical Conduit Connections (Fig. 37-H-2) 

ae 

Ce 

Entire area of exposed insulation shall be thor- 
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 shall 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. 

JACKETING ANO 
COLO WATER PASTE 

PIPE 
rete 

FIELD APPLIED 
INSULATION 

/- METAL CONDUIT 

y 

“To9" 
Sane ASPHALT 

Waa HOLE 

; —_ 

® 

se! 
eee 
OS 

’ ~ 

Ps a ne 
i a 

id 

Renae 

METAL JACKET _/ 
SECURED WIT WIRE 
OR METAL STRAP 

PREFABRICATED 

FIELD POURED _/ 
ASPHALT 

~~ & 

\L INSULATION CEMENT 
SEAL 

INSULATED PIPE CONDUIT 

TYPICAL MECHANICAL FIELD CONNECTION 
FIGURE S7-H-2 
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II, SPECIFICATION 37-H 

B. APPLICATION - contd 

3, Field Connections - contd 

(2) Mechanical Conduit Connections(Fig, 37-H-2)-contd 

d. The asphalt shallbe poured in joint, at a temp- 

erature between 400°F and 450°F, inthe follow- 

ing stages. 

1, Fill to top of insulation and let cool for one 

hour, 

2, Fill towithin 1/2" of the topandlet cool for 
one hour. 

3, Fill until asphalt is level with top of metal 

jacket, 

4, Conduit Terminals 

ae When the insulation conduit terminates ata building, 

manhole or pit, it shallextend 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 tothe conduit end, and 

the remainder of the line insulated as specified in 
the Insulation Line and Equipment List. 

5. Backfill 

a. Soulders 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 
so as not to injure or disturb the conduit, 

Backfilling shall be done to both sides of the conduit 
simultaneously.
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UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 39-H Underground Bituminous Fill 

Scope 

This specification describes the purchase and application of a 
bituminous insulation for use on underground flanged piping nor- 
mally operating at temperatures 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 followin g 
properties, 

Acid Resistance. . . . . Not effected by most 
common acids, 

Alkalinity. . . . . . = . Not effected by,most 
common alkalies, 

Capillarity. . . . . . . Water resistant. 

Composition. , +» « « Pure bitumen, bitumen 
with volcanic rock, or 

approved equal, 

Density. . . . . . , . 25to 41 lbs/cu. ft, 

Specific Heat . see e) , 6300°F 0.52 
500°F 0.61
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II, SPECIFICATION 39-H - contd 

A. MATERIALS - contd a 

2. Properties - contd 

Thermal Conductivity. . . Shallnot exceed values 
at the following mean . 
temperatures: 

M 

r\ 

Temperature Limits. . , 22 

3, Accessory Materials 

a. AmericanGilsonite Co. ,Gilsula.c,miracie Adhesive 
Insulfil, or approved alternate.
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I. SPECIFICATION 39-H - contd 

B. APPLICATION 

1. Piping 

a. Unless otherwise specified, insulation thickness 

shall be not less than specified on Fig. 39-H-1. 
Where the piping passes und 

heavy loads, thickness of insu 

pipe shall be increased 3 inche 
| 
| 

RECOMMENDED ENVELOPS 

NOMINAL, 
pipe 
SIZE 

(mcnes 

OMEN SIGN a" 

win 
INCHES 

11904 4 

PIPE $ ANOS 

BITIMINOUS FILL mY Ve ae 7 . 

- TO AND IZ | BENCH 
OPTIONAL Te T 

APPLICATION OF BITIMINOUS FILL INSULATION 

TO UNDERGROUND PIPING 

FIG. 39-H-1 

b. The trench shall be dewatered and remain 

until the installation is completed. 
as such,
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Tl. SPECIFICATION 39-H 

-B. APPLICATION - contd 

1, Piping - contd 

c. Process lines shallbe supported, welded and tested, 
and loose paint, dirt, rust, scale, wax, and other 
extraneous materials removec 

material is applied,:- 

The bituminous insulation fil! 

the trench and then tamped aro| 

10" stroke of a 8"x 8" x 1/4 
8" area, , 

Insulating material shall be ker 
foreign matter before and dui 

cedure, 

Where the width of the trench is greater than .re- 
quired, a leapfrog form shall be used for the side 
walls. The insulation material shall be applied, anda 
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 curing is 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 insulationas specified on Fig. 
39-H-1.
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Il. SPECIFICATION 39-H 

APPLICATION - contd 

2, Expansion Loops 

a. The insulation material shall be applied to ex- 

pansion loops as shown in Fig. 39-H-2. 

PIPE EXPANSION 

f. 
q t 

t BITIMI 
f. INSUL 

off, 
tg: 

wowmins 
pire” 
SIZE 

= Ince: oe 

@ ' To 4 4 Ed 

«8 Ld am 2 ; . 

PLAN VIEW 

APPLICATION OF BITIMINOUS FILL INSULATION 

TO UNDERGROUND EXPANSION LOOPS 

FIG. 39-N—2 a 
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II, -SPECIFICATION 39-H oo. StHISEas 

e 

B. APPLICATION - contd . . 7 oe 

, 3. Transition and Termination 

-a. Where the bituminous insulation system emerges 

.. -above the surface, a transition shall be provided to 

the type of insulation speci~™ ~ * - 

. surface, Details of the tr 

Fig. 39-H-3. 

b. Where lines insulated with! 
manhole or building wall, az 
packing shall be applied be 

. sleeves, 

WEATHER- COATING SHALL OVER-LAP 
METAL JACKET 

+ — FILL INSULATION 

20 GAGE GALVANIZED 
STEEL JACKET 

PREFORMED INSULATION 
aS SPECIFIED 

j i 

BACKFILL 

RECOMMENDED ENVELOPS | . wae ENG sizes imcwes. | umm. twenes. 
! ar re rr Ta 1 To 4 4 
| 

3 and 4 6 

e ‘ 
' . 19 AND 12 s 

a TRANSITION AND TERMINATION OF 
BITIMINOUS FILL INSULATION 

Fig 39-H-3 

¢ so - 

t 

: 
“Lea? ; 

. I 
4 

‘ 

) 
/ 

, 

-6. 

=
o
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