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UNION CARBIDE CHEMICALS COMPANY... 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

FOREWORD 

General A. 

These Specifications describe the essential requirements for the 

purchase and application of thermal insulation materials, They 

consist of two major parts: I - General Specifications, and I - 

Individual Specifications. Each Specification is divided into two 
parts: (A) Materials, and (B) Application. Individual Specifi- 

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

The applicable Individual Specification and the thickness of insu- 

lation to be used shallbe 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: 

i, Blanket ..... Insulating material consisting of organic or in- 

organic fibers, suitably felted, woven, stitched, bonded, or 

reinforced, into flexible form. 

z. By Others...., Purchase or installation, or both, of subject 
, material willbe made by other than Insulation Contractor or 

insulation mechanics. , , 

“33. Curved Segment.... Block insulation of uniform thickness, 

formed to fitcontour of curved surfaces and with longitudinal 

edges radially beveled. — 

4, Finish,....Materialapplied to surface of ins ulation for pro- 

tection and/or appearance. 
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FOREWORD — contd 

B. Definitions — contd 

5, 

20. 

ll. 

12. 

13. 

14. 

Firmly.....A section of pipe insulation, when secured in 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 combinedto form acomplete circumference, 

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

Sulation of Jess 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 convenient and 
matching sections. 

Staggered 

aA. Pipe insulation shall be in a staggered position when, 

upon application, the end joint between two abutting half - 
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FOREWORD 

B. Definitions — contd 

14, 

15. 

16, 

Sa A 

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 that no two joints coincide except where they 

cross at right angles. 

Thermal Insulating Cement.....A preparedcomposition, in 

dry form, comprising granular, flaky, fibrous,or powdery 

materials, which, when mixed with a suitable proportion of 
water todevelop aplastic consistency, and appliedand dried 

“in place, forms a coherent covering that affords substantial 

resistance toheattransmission.....(ASTM Standard C-168, ) 

" Weather-Barrier (Weatherproofing),.,..Finish applied for 
moisture and weather protection. 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPE CIFICATIONS 

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, 

3, 

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, 

bh. 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 Design and Constructionin sizes and amounts 
required for testing, In all instances these samples , 

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

Packaging 

Unless otherwise agreed, material shall be packed in 
substantial containers, s0 constructed as to insure safe 

-l- 
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I, GENERAL SPECIFICATIONS 

‘A. MATERIAL ~— contd 

3. Packaging — contd 

delivery of material, in a condition satisfactory to the 

purchaser,by common and other approved carrier, 

4, Marking and Identification 

Unless otherwise specified, shipping containers shall 

be legibly marked with name of material, size, type, 

and quantity contained therein; name of Insulation 

Contractor, ifany, and purchase order number under 

which shipment 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. 

5. Attachments: 

a. Standard lacquered or brass bands, customarily 

furnished by the manufacturer of pipe insulation, 

will not be required. 

b. Canvas or other factory-applied surfacing, where 

required with insulating material, shallbe ascalled 

for on bills of material or other purchase requisi- 

tions. 

6. Approved Alternates 

Alternate insulating and/or accessory materials may be 
approved by the Department of Design and Construction, 

but only where clearly shown that properties involved 
satisfy all requirements which this Specification pre- 

scribes, 

7. Rejections 

a. Insulation and/or accessory materia) willbe 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 - cantd 

Rejections ~— contd 

b. All costs in connectionwith rejected material shall 

be borne by the vendor. 

B. APPLICATION 

Thickness Schedule 

Unless otherwise specified, insulation in excess of 

2-1/2 inchestotal thickness shallbe applied in multi- 

layer construction in accordance with the following 

table: 

Total Inner Middle Outer 

Scheduled Layer Layer Layer 

Thickness" Thickness'' Thickness" Thickness” 

3 - yr f2 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 

Condition of Material 

Insulation materials, other than cements and mastics, 

may be applied only when dry. 

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 applied to piping and equipment 
operating in the temperature range of 0°F to 180°F, 
the metal surfaces of said piping and equipment 
shall be coated, in accordance with UCCC Coat- 
ing Specifications, by others, prior to application | 
of insulation, 

Voids behind name plates and tank legs shall be 
filledand 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'-0" in height, shall be 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 supportangie shalibe 1/2 inchless than total 
applied thickness of insulation. 

Insulation on horizontal equipment, 4'-0'' diameter 
and larger, shall be supported by metal supports 
installed inaccordance with UCCC Standard 1S-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 18-42, 

Insulation on dished heads of vertical equipment 
shall be supported by metal supports inaccordance 
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", 

UCC 021849 ‘
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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 shall be used for insulation tie wire anchors, 
where shape of vessel prevents normal methods of 

securement of preformed insulating materials. Blank 

nuts, where required, shall be attached, standing- 
edge to vessel surface, by light fillet weld, or par- 

tially filled interface. Installation shall be done by 
the Insulation Contractor, prior to application of in- 

sulation. 

Wire 

(1) Wire shall be applied to insulation at proper 

intervals by looping about the citcumference, 

twisting endstightly 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, 

c. Insulation Strap 

(1) All pipe insulation on steamtraced lines shall 
be secured with stainless steel insulation strap. 

(2) Strap shall be applied to cylindrical insulation 

at proper intervals by looping strap about the 
circumference, stretching to suitable tightness 

-5- 
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I. GENERAL SPECIFICATIONS 

B. APPLICATION ~ contd 

5. 

c. 

d. 

Securement — contd 

Insulation Strap — contd 

(3) 

4) 

with an approved banding machine, and clamp- 
ingin place at joint. Strap jaint 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 vessel prevents 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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I. 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-l, and GA-2. 

LOCATION OF FASTENING 

SECUREMENT OF SINGLE LAYER INSULATION TO PIPE 

FIG. Bart 
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I, GENERAL SPECIFICATIONS 

B. APPLICATION «+: contd 

5. Securement - contd 

'd. Spacing of Strap and Wire ~- contd 

OFFSET A MINIMUR OF 5” 
FROM ALL ENG JOINTS 
UNDERNEATH 

OnE HALF LENSTH OF. 
PIPE INSULATION 

LONBITUDINAL JOINTS ON OUTER 
LAVERS OFFSET & MINIMUM 

LOCATION. OF FASTENING 

SECUREMENT OF MULTIPLE LAYER [INSULATION TO PIPE 

FIG. 4-2 
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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 WEAYTHER-BARRIER 
OVER INSULATION BEFORE 
INSTALLATION OF FLASHING, 

HEAVY CANT OF CAULKING MASTIC 

Tv GLASS -FIBER REINFORCED 
\ WEATHER -BARRIER 

. INSULATION 

s— VESSEL NOZZLE 
\ 6” 7 4 7 
\ ryy Sa a \ SEES ir ; fe pth re rg . 7A ya 4 v4 . om rl id 

A 
4 7A a 4 p. P— BOLT HEADS 

Pa be ' VESSEL NOZZLE 
vA VESSEL INSULATION. Le, Py | — 
vs 

4 
ay 

VESSEL 
ae AS OW 

4. . 4 4% 
Oe STANDARD 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 shall be 
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 over low temperature insula 
tion where possibility exists of piercing weather - 
vapor barrier membrane. This protection will be 
provided by the Owner. 

b. Corners of insulated ducts, breechings, and other 

flat-surfaced equipment shall be reinforced by in- 
stallation of expanded metal lath corner bead, or 

corner inserts when approved, Bead and insert 

shall be provided by the Insulation Contractor and 
installed by insulation mechanics, following appli- 
cation of insulation block, securingit 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 

V2. 

13, 

14, 

“45, 

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 shall be 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 ig located not more than 6' -0'' above 

operating levels, or where there exists possibility 
of human contact, Piping in trenches, unless 

otherwise specified, shallnot be insulated for 

safety below grating level. Exposed ends of insu- 

lation shall be beveled with insulating cement to 

provide proper seal and drainage. 

b. Where specified, thermalinsulation shall be omit- 

ted and protection provided by erection of a suit- 
able safety guard, This guard willbe provided by 
the Owner. 

. 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. 

-~ li] - 
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I. GENERAL SPEGIFICATIONS 

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, 

ot
 

INSULATION STRAP PIPE INSULATION THICKNESS T, 
AS SPECIFIED 

( oe a A NN Fx a 

a Ae SAEs Fur te 
STEAM TRACER UNE INSTALLED SPACER. AS PER STD. P-84- AS PER STANDARO P-84 om le" cenrens ee 84-4 

_ APPLICATION OF INSULATION TO STEAM TRACED LINES 

FIG. Ga-4 

c, Pipe insulation shall be applied in required sizeg 
; and carefully fitted to heated companion lines in 

manner prescribed in these Specifications and in 
the Individual Specifications, Tracer assembly 
shallbe firmly and permanently secured 

- 12-- 
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L. GENERAL SPECIFICATIONS 

B. APPLICATION — contd 

15, Steam Traced Installations —_— contd 

in place by insulation mechanic during application 

of insulation, adding or relocating spacers where 

required to insure firmness of contact. 

Protective Lining - Whenaluminum 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 glass tape 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 shall be 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 shall be 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 ofpinholes, Care shallbe taken that openings 

in weave of clothare completely sealed and hidden 
with specified coating. 

g- (1) 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. 

(2) The combined thickness of the weather-barrier 
_ coating and reinforcing cloth shall be notless 

than 1/8 inch, when dry. 

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

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

~14- 
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I. GENERAL SPECIFICATIONS 

B. APPLICATION — contd 

16. Weather-Barrier Coatings - contd 

(3) All outside corners of insulation shall be 

roundedand the weather-barrier coating pro- 

vided with adouble layer of reinforcing cloth 

as shown in Figure GA#5, 

GLASS-FIBER REINFORCING CLOTH OVERLAPPED 
AT LEAST & EACH DIRECTION 

ROUNDED 
CORNERS 

WEATHE Re BARRIER PA 

~/ 3 

WEATHER-BARRIER 

a
:
 

HIGH OR LOW TEMPERATURE SURFACES 

APPLICATION OF WEATHER-BARRIER COATING AT CORNERS 

FIG. GA-5 

~ 15 of 15 - 
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Se” DIA DRILL FOR 
i" pia x '2” LONG 
CADMIUM PLATED 
MACHINE SCREW 

NOTE: 

REVISED: 8-3-53 

AND SQUARE NUT—_ 

Ei] t a EA 
RADIUS = '2 OD OF 
PROCESS LINE {ADD 

ie FOR ASBESTOS PAPER 
ON ALUMINUM LINES) 

N° 16 MFR STO GAGE (0598"} 

~~ 

MATERIAL SHALL BE ASTM A7 CARBON STEEL. 

PRESSED STEEL CLAMP 
FOR PROCESS LINES 7/8" 

RADIUS = '2 OD OF 
TRACER LINE 

OD 

AND SMALLER. 
u
 

w
 

6
 

4 
6
 

N° 16 MFR STD GAGE (.0598") 

PRESSED STEEL SPACER 

ROUND OFF ALL SHARP CORNERS 
- 7 a 

8 

Sig 

THIS STANDARD IS MANDATORY ONLY WHEN INCORPORATED, 
WHOLLY OR 
DESIGN DAAWINGS OR OTHER CESIGN DATA, OR INTO 
BILLS-OF-MATERIAL OR PURCHASE ORDERS. 

WITH EXCEPTIONS, INTO DESIGN REPORTS, 

CARBIDE 

UNION CARBIDE AND CARBON CORPORATION 

ENGINEERING DEPAATREMT 

AND CARBON CHEMICALS COMPANY 
A BivisION OF 

SOUTH CHARLESTON, WEST VIRGINIA 

STANDARD 
CLAMPS AND 

N2 

SPACERS FOR P-84AI 
STEAM TRACED LINES 
CLASSIFICATION: DETAIL 

SPONSOR: HOB BY: G77F, oar: 3/ 7/53 

UCC 021864 APPROVED: Jett BATE: f-/7- 7 

" wren &
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Scope 

I, 

UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

i, SPECIFICATION 10-B 

A. MATERIAL 

Composition 

' 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. 

Material shall be composed of glass, complete 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. ....06. 2. 

Capillarity a 

Coefficient of Expansion , 

Combustibility oe ew we 

Composition. . 

Compressive Strength. . 

UCC 021865 

Impervious to common 

acids and acid fumes, 

0 

0.0000040 per °F 

Incombustible 

A true glass; completely 

inorganic, 

100 lbs. per sq. in, 

~]- 
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Of, SPECIFICATION 10-B 

A. MATERIAL - contd 

2. Properties - contd 

Density. . . . « « « 9tO]l Ibs, per cu, ft, 

4 Flexural Strength. . . . 100 \bs. per sq. in, 

Hygroscopicity. . . . . Noincreasein weightin 

246 days in air at 90% 
relative humidity. 

Modulus of Elasticity ; - +» 200,0001lbs. per aq. in. 

Shear Strength. . . . . 641lbs. per sq. in. 

Specific Gravity . . . . 0.16 

Specific Heat. .. . . . 0,20 BTU per Ib. 

Tensile Strength. . ... . 841lbs. per sq. in. 

Thermal Conductivity. . .«. Shall not exceed values 

, at the following mean 
temperatures: 

Mean Conductivity 

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

50 0.40 

300 0.55 

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

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

Temperature Limite. . . Minus 350Ftoplus 600F 

UCC 021866 | . 
ee
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A
,
 
a
e
 
,
 

Il. SPECIFICATION 10-B 

A. MATERIAL - contd. 

3, Accessory Materiais 

a. 

b. 

Cc. 

Cellular glass insulation 

Asphalt - 180° Hot Asphalt 

Asphaltic Cement - Pittsburgh-Corning Asphaltic 

cement, or approved alternate. 

Felt - 15 Ib, asphalt saturated. 

-3- 

UCC 021867 
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YW. SPECIFICATION 10-B 

B. APPLICATION 

1. Roof Decka (General) 

: a. Unless otherwise specified, insulation in access 
Do of 2-1/2 inches total thickness shall be applied 

in multiple layers as specified in GENERAL 

SPECIFICATIONS, Part 1.58.1. 

b. 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. 

c. 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. 

d. Each layer of insulation shall be applied with all 
joints tightly butted and sealed with hot asphalt. 

Insulation shali be appliedin parallel courses and 
all joints between blocks staggered. Asphalt shall 
be heated not more than 360°F, 

e. After insulation is installed as specified, entire 

surface shall be flood mopped with 1/16" inch 
thick (minimum) coat of hot asphalt and allowed 

to set. Any cracks or voids present after first 
mopping shall receive second mopping to insure 

complete seal prior to application of built-up-roof. 

2. 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 

\_ secinte THICKNESS OF 
CELLULAR GLASS EMBEDDED 
IN HOT ASPHALT 

wall 

ONCRETE ROOF CK 
FIGURE 10-B-! 

SPECIFIED TI NESS 
SLAG OR GRAVEL OF CELLULAR GLASS 

y——BUKT UP ROOF EMBEDDED IN HOT 

SES ST Ee SI et 2 Se ——-WOOD DECK 

TAVVAY 
\__NAILING STRIP 

A 

WOOD ROOF DECK 
FIGURE 30-8-2 
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Il. SPECIFICATION 10-B 

B. APPLICATION 

2. Flat Roofs 

SPECIFIED THICKNESS 
OP CELULAR GLASS 

SLAG OR GRAVEL BEDOES IN HOY ASPHALT 

/- _,AUILT-UP—ROOF 

EZ. ras 
28 

r7 
$22 @—ATEEL DECK ae} 2. =, we 

fF WIDTH OF CHANWEL 
8 1 1/2"OR MORE 
GEVEL DECK WITH 
POURED SYPsUM 

Zz 

im “ty 

METAL ROOF DECK 
FIGURE i0~8-8 
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H, SPECIFICATION 10-B 

B. APPLICATION 

3, Pitched Roofs 

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

TREATED WOOD NAILING STRIPS 
PACED AS REQUIRED BY ROOFING 
MANUFACTURER 

SPECIFIED THICKNESS OF CELLULAR 
GLASS EMBEDDED IN HOT ASPHALT 

FINISH ROOF AS BRECIFIES 

DECK ISEE Figures 
1,28 3 FOR DETAILS 
OF VARIOUS ROOF DECKS) 

PITCHED ROOF DETAILS 
FIGURE [0~B-4 
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TY. 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 shal] 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, 

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 dry and clean. 

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

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

-8- 
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tl. SPECIFICATION 10-B 

B. APPLICATION - contd 

8, Concrete Floor Slabs 

a. Foundation Wall Method 

{1} Where specified, insulation shall be applied to 

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

(2) Insulation surfaces adjacent to foundation wall 

and floor slab shall be separated from the con- 

crete with a layer of roofers felt cemented to the 

insulation block with hot asphalt. 

(3) Blocks shall be installed with adjacent edges and 

back surfaces dipped in hot asphalt and applied 

while asphalt is still molten. All joints shall be 

tightiy butted. 

TWO LAYERS ROOFERS FELT 

foe elas 

RAVE. FOUNDATION 
WALL > 

CELLULAR OLARS 

INSULATED FOUNDATION WALL 

FIGURE 0-9-5 
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It. SPECIFICATION 10-B 

B. APPLICATION - contd 

5. Concrete Floor Slabs - contd 

b, Slab-Border Method 

-(l} Where specified, insulation shall be applied to 

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

TWO LAVERG ROOFERS FELT 

/— CONCRETE ap 

FOUNDATION 
WaLL 2 

‘ 

LF . ‘ 

1” LAYER OF BAWD 

ORAVEL 

INSULATED FLOOR SLAB 
FIGURE 10-8-6 

SPECIFIED THICKNESS OF 
CELLULAM GLAS® EMBEODED 
IN NOT ASPHALT 

(2) Insulation surfaces around the perimeter shail be 
separated from the slab edge and foundation with 

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

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

ness, Shall be applied over gravel before apply- 

ing insulation. 

(4) Biocks shall be installed with all joints tightly 
butted, 
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Il. SPECIFICATION 10-B 

B. APPLICATION - contd 

5. Concrete Floor Slabs - contd 

b. Slab-Border Method 

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

. 7 aurface 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. 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

i. SPECIFICATION 10-H _ Gellular -Glass 

Scope 

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, 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 this specification.. 

A. MATERIAL 

1, Composition 

Material shall be composed of glass, completely inorganic, 

processed and molded at temperatures sufficient to pro- 

duce a rigid, cellular thermal insulation. 

2. Properties 

Cellular glass insulation shall have the following prop- 

' erties: 

Acid Resistance . . . .« .» Impervious to common 
. acids and acid fumes, 

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

Capillarity.. . . . 2. » + G 

Coefficient of Expansion . ., 0.0000040 per °F 

Combustibility » » « » -» « Incombustible 

Composition . . . . . . Atrue glass;completely 

inorganic. 

UCC 021876 
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ll,. SPECIFICATION 10-H 

A, MATERIAL - contd 

2. Properties - contd 

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

Density . . . . . . «. «9 to 1l Ibs, per ca, ft, 

Flexural Strength . . . . . 100 Ibs. per sq. in, 

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

‘Modulus of Elasticity . . . . 200,000 Ibs, per sq. in. 

Shear Strength . . . . . .64J]bs. per sq, in. 

Specific Gravity. . . . . .0.16 

Specific Heat. . . . . «. .0.20 Btu per lb. 

Tensile Strength . . . , . 841bs. per sq, in. 

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

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

°F inch thick 

50 0, 40 
300 0.55 

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

Water Absorption . . . . . 0.2% by volume on 2" x 

12" x 18" block (all on 
surface only. 

Temperature Limits . . . . Minus 350F toplus 600F. 

3. Accessory Materials 

a. Cellular glass insulation 

UCC 021877 
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. SPECIFICATION 10-H 

A. MATERIAL - contd 

3, Accessory Materials - contd 

b. Cushioning material 
Equipment - 1-1/2 1b. 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 - 3/4 inch 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 Sealfas "C", or 

approved alternate. 

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

Staples - 5/8 inch x 1/2 inch, 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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TW. SPECIFICATION 10-H 

A. MATERIAL - contd 

3. Accessory Materials - contd 

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

0. 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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Ir. 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 I1.B.1. 

Cushioning Blanket 

(1) On horizontal equipment, a one-half inch thick © 
‘blanket shall be applied over the entire surface, 

as a cushioning material, prior to the application 
of the cellular glass insulation, 

{2) On vertical equipment, two layers of one-half inch 

thick cushioning material shall be applied over the 
top head, and one layer of one-half inch thick 

cushioning material over the sides and bottom 
head. Blanket shall be secured in place with a 

minimum amount of No. 18 gage stainless steel 
‘wire, Cellular glass insulation shallthen be 
applied over blanket in manner described in this 

specification, Cushioning material will not be con- 
sideredas 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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II. SPECIFICATION 10-H 

B. APPLICATION - contd 

I. Equipment - contd 

d, Curved Surfaces «- contd 

vessel to which it is applied. Block insulation shall 

be applied to equipment with all joints tightly butted, 

Multiple layers of insulation shall be so applied that 

the butt joints of one layer do not coincide with those 
of any other layer. Typical installation is shown on 

Figure 10-H-1., 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD & NOZZLE 

THICKNESS T 
AS seecinied 

HEAVY FILLET OF 
CAULIING MASTIC 

IN@ BLANMET CONPRESSED TO 
13 OVER TOP HEADS AND MAN 
HOLES OF VERTICAL EOUIP- 
SEN 

THICKNESS T,AS 
SPECIFIED 

CELLULAR QLASS VESSEL 
INSULATION 

Fla. 1O-H-) 

e, Flat Surfaces 

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

when operating temperature of equipment is in excess 

of 150 F, When operating temperature of equipment 

is 150F or below, cushioning material will be omitted 
and block applied directly to metal surfaces, Secure- 

ment shall be as specified in the Insulation Design 
Schedule and/or Line List. 
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i. SPECIFICATION 10-H 

B. APPLICATION - contd 

1. Equipment ~- contd 

{, Securement 

(1) Where contour of vesselpermits firm and effective 

attachment, all layers of cellular glass insulation 

shall be secured in place with stainless steel in- 

sulation strap. Insulation applied to irregular 

surfaces, where use of, insulation strap is im- 

practicable, shall be secured with No. 18 gage 

stainless steel wire. 

{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 15-21, 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. 

v at 
ARO WESSEL Dm EERE C 

INSULATION ST HAP 
OVER ANC RORCLP 

7 THIEKWESS T -——- of Ca 

TENE MEAD INS ATION SHALL Be 
PIELE oF BY 

aa 
Sg 19 

PREAPSORCATES IN On 
INOIVADDAL SEOMENTS. 

Xo STAOF 
i 

BREA Tencuness T—————___—_—_—_/ 

Ee “5 STAnPS WILL ae _— {= 

‘a } £. s EATEN || { 

4 a PRONG Ch os . 

SECUREMENT FOR BOTTOM HEAD INSULATION DETAIL “a* 
ON WELDED DISHED HEAD VESSELS STRAP ANCHOR -cUP 

STAINLESS STEEL [HARD ORAWW) 

FIG. 10 -Hee 
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ll, 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. , 

a
 

SEGHENTS 

ern * sunpaces C: D wit APPROVED PRBRICATING CEMENT 

y 4 aefon OME Pali etion SEGMENTS. 
ha ' Se 

\ 
Ni : APPROVED FABRICATING 
Nj 5 nee CENERT USED 7D voIn 

ENSULATION By Fe bemataid CELLULAR OLASE BLOCK 
SUPPORT z FOR FABRICATION OF 

4 
] 

FILL WITH 
CURHIONING MATERIAL 

VESSEL Lance i SECTION 2A 
{i WEATHER SARRER 

AS SPECIFIED F A
 

i
,
 

15 an. 
CELLULAR GLASS BLOCR 
om enees 

WEAVYT FILLET OF COU. SINE BASTIC 
AY ALL UANDE COMNERE. 

BLOSK OF KODE SUPPORTED BY 
VEESEL SZGMENTS AT THis POWT 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE 

FIG. 10-13 
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II, SPECIFICATION 10-H 

B. APPLICATION - contd 

1. Equipment - contd 

g. Expansion Joint - contd 

(2) Longitudinal expansion of vessels shall be provided 

. by installing expansion joints at the insulation 
supports as shown in Figure 10-H-4. When more 

than one thickness is specified for a vessel, an 

insulation support shall be provided at the junction 

of two different thicknesses and insulated in similar 

manner as shown in Figure 10-H-4, 

CUSHIONING BLANKET 

CELLULAA GL ASH INSULATION 

#OUND ALL OUTSIOS CORWERS 

INDULATION SUPPORT 

SURFACE COATED WITH ANT) -ABBABION COAT AT 
TIME OF INSTALLATION ANG BLOCK INSTALLED 
WHILE COAT '$ STILL TACKY, 

SUP JOmIT 

FUL EO WITH CUSHIDIRN® 
MATERIAL 

SURFACES COATED WITH ANTI- ABRASION COATING AND 
ALLOWED TO DAY BEFORE indTAL CATION 

MEAVY FILLET OF CAULKING MASTIC INSIDE 
CORNERS. 

WEATHER BARRIER AS SPECIFIED 

MOTE: 
iF ISUL ATION SUPPORT [8 LOCATED DIRECTLY ABOVE BOTTOW MEAD, $u:P solmT ROT REQUIRED 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION JOINT 

FB. 10-H- 4 
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II, SPECIFICATION 10-H 

B. APPLICATION ~- contd 

1. Equipment - contd 

g. Expansion Joint - contd 

(3) One inch of cushioning material shall be packed 
around nozzles and projections where they extend 

through the insulation, to prevent crushing of the 

insulation by contraction and expansion of the 
vessel, Typical application is shown in Figure 

10-H-5, 

FILL WITH APPROVED 
ovsinONNS 

SLIP JOINT SUPFACES COATED WITH 
SETH-ABRASION COATING AND ALLOWED 
FO ORY BEFORE INSTALLATION 

APPLICATICN OF CELLULAR GLASS INSULATION To NOZZLE. 

P10 ed 

UCC 021885 
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Il, SPECIFICATION 10-H 

B. 
APPLICATION - contd 

1. Equipment - contd 

g. Expansion Joints - contd 

(4) Corrugated mechanical expansion joints on piping 

(usually listed as equipment itern) where cellular 

glass products are specified shall be as shown in 

Figure 10-H-6, 

a 

INNER BORE OF JOINT 10 BE COATED SHEET WETAL CURED 
WITH ANTI-ADRASION COATING 46D NO Sitktmscarion syeareine AMD 
SLLGw TO DRY QEFORE INSTALLATION | -  \ ANCHORED BT ONE ENO © 

\ CELLULAW OLAS NOLDED 
, PIPE TRSULATION 

CELLULAR LASS PIPE 
HEAVY FILLET. OF CAULRING \ INSULATION 
sustic 

Oy eg Son 
3 Bee r 

CUSHIONING 
MATERIAL 

| 

E, he, 

MOT LESS THAN Twics 
INSULATION THICRHESS wOR ——-} SS te IWSULATION SE TWEEN SHEET 
peau THAN 3” TA sacs Geta: JacesT @ Exeareion ~~~ 

we 

EXTEND FITTING WEATHER 
SAAWEA NOT LESS THEN 
@° OVER PIPE INSULATION 

WEATHER GARRIER, AB SPECIFIED 

WEATHER BARRIER 

APPLICATION OF CELLULAR.GLASS INSULATION TO A L 
MECHANICAL EXPANSION JOINT 

FIG. 1O-K-§& 
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Il, 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 OUTSIDE WITH 
EXPANDED METAL LATK AND ON THE 

APPROV: 

INSIDE WITH 1° HER WIRE NETTING — pas Seeeteied 
! 

EXPANDED METAL LATH EXTENDED 
OVER BLOCK A MINIMUM OF 8 
AND SECURED WITH TIE WIRES 

CELLULAR GLASS 
BLOCK INSULATION 

V2" BLANK HUTS OR OTHER 
ED SECUREMENT OW 32” : 

CENTERS STAGGEREQ NOTE VOIDS OF EXPANDED METAL LATH 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

FIs As 
~~ SPECIFIED 

THICKNESS T, 
AS SPECIFIED 

Zcraménne BLANKET aS SPECIFIED 

TO SE FILLED WITM HYORAULIC SETTING 
CEMENT TROWELED FLUSH WITH SURFACE 
OF Latn 

FIG. 10-H-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-6&. : 

CELLULAR 9436 BLOCK. 

PRLER BLOCH penaitresh wo Bcnap PLABHRD AB ‘VEARBL NOZZLE 
PER Ga~5 

THICKNESS 7, 
a0 SPECIFIED 

mamas NY hd eg 
- oF 
CUENDONING BLANKET 

MIM. be” OVER stun %, 

i 

ig CLEARANCE VESSEL HEAD 

a HIGH TEMPERATURE VESSEL, 

<a ee CELLULAR GLASS BLOCK OM EOGE TO 
ra a SUPPORT FLANGE (INSULATION 

Whe CUSHIONING BLANKET 

eave FILLET OF CAULAING —~ : THICKNESS 7,AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

Pie, 10-48-68 

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

of GENERAL SPECIFICATIONS, ) 

-13- 
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WI. SPECIFICATION 10-i 

B. APPLICATION - contd 

1. Equipment - contd 

j. Vessel Leps 

(1) 

(2) 

Vessel legs shall be insulated with block which 

shall extend over channel flanges and down channel 
legs to junction with any fire resistant material, 
Thicknees shail 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 with an approved 

adhesive, Surface of fireproofing naterial abutting 

tank leg insulation shall be coated with specified 
weathercoating, Installation shall be as shown in 
Figure 10-H-9, 

if 
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COAGUATERERCE B ~~ TACOS "yp Tas SrTconte 

a > - cas3 7 
SE TAOS. DL a in fa, TAR LS 

APPLICATION OF CELLULAR $1 ASS INSULATION TO EQUIPMENT LEG 

f 

i‘ 
oh. FHACRMTSS TF, AS 
° i bya Dut Tea WEATIEY aaemEF 5. 4 

2S Shea is 2 | COONS Of anET 
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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 ia 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 inaulae 

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

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

THICKNESS Y, AS 
SPECiPiED CELLULAR BLASS BLOCK 

i ATION 
CUSHION RG PLANKET —p* voi edd . 

a: INSULATION SECURED TO VESSEL 
WEATHER ‘6 oT STRAP, AS SPECIFIED 
DARRIER 

1“ sovTow HEAD INSULATION 
uREO TO SUPPORT INSTALLED 
PEA CBRCES STD | - 

SECTION 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

IS. HHI 

UCC 021890 
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II, 

renner eT II 

SPECIFICATION -10-H 

B. APPLICATION 

1. Equipment 

contd 

contd 

1, 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 then be applied over the re- 

inforcing cloth and, while still tacky, the weather 

membrane shall be secured with strap where prac~ 

tical. Securement shall then be coated with heat 

resistant sealer, Typical installation is shown in 

Figure i0-H-11. 

, I 
INSULATION SUPPORT, WHERE REQUIRED, 
PERC HCCC STO tS-Sr : NN 

. i 

FmsY AND SECOND COATS OF WEATHER ‘ 
RARAIER COATING TO EXTEND UNDER 
AND OVER STRAP. 

GLASS FABRIC EXTENDED TO VESSEL AN! tA 
EMOEOOED #N HEAT FESISTANT SEALER = * Ny 
QRUSHED ON AT JUNCTION, WHILE SN ESSER WALL 
STILL. TACKY BAND WITH IMEULATION 
STRAP 

i 
BLOCK INSU ATION. M4 ‘ 

q 

WEATHER BARMER, GLASS FABRIC REINFORCED Fint i ‘ 
Ls 

CUSHIONING BLANKET. 

APPLICATION OF CELLULAR GLASS INSULATION AROUND 

UNINSULATED FLANGES 

FI@, K-n-th 

UCC 021891 
-16- 

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S…
ACL Doc 18655 · Page 51 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/51

https://asbestosclaims.law/library/18655/51


Il, SPECIFICATION 10-H 

B, APPLICATION - contd 

Zz, Piping 

a, Pipe Insulation 

(1) Insulation thicknesses in excesa of 2-1/2 inches 

(2) 

(3) 

(4) 

(5) 

shall be applied in multiple layers as specified 
in GENERAL SPECIFICATIONS, I.B. 4. 

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

GA-land GA-«2 of the GENERAL SPECIFICATION, 

Piping, operating at temperatures 350 F and below, | 

shall have one-half inch thick preformed cushion- 
ing material applied prior to application 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 partof 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, 

Buit 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. 

UCC 021892 
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Pa 

Ul. SPECIFICATION 10-H 

B. APPLICATION ~- contd 

2, Piping - contd 

b. Fitting, Flange and Valve Covers 

{1) Weldedfitting covers shall be fabricated to an in- 
side diameter one-inch greater than the outside 

diameter of the welded fitting to allow for cushion- 

ing material, 

(2) Fitting, flange and valve covers shall be shop fab- 
ricated inaccordance with the UCCC Dimensional 

Standards Fabrication Manual. Installation of 

typical fittings and valves are shown in Figures 

10-H-12, 10-H-13, 10-H-14, I10-H-15, 10-H-16. 

) 

CELLULAR GLASS INSULATION 

APPROVED CEMENT USED TO JOIH CELLULAR SLABS 
SLOCKS FOR FABRICATION OF THE TWO HALVES OF 
ELt SOVER 

CELLULAR GAGS MITERED 
PIPE (HSIN ATION 

CUSHIONING MATERIAL oO 
WEATHER GARRIER, 
AQ SPECIFIED CELLULAR &! 458 mee 

INSULATION 

THIGRMESS T,A5 SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

OB. 10-H-12 

UCC 021893 
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Il. SPECIFICATION 10-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers ~- contd 

7 

a 

CUSHIONING BLANKET THICKNESS T, £9 SPECIMED 

APPROVED SEWENT USES TG JOIK 
CELLULAR GLASS BLOOKS FOR FAB 
RIGATION GF THE TWO HALVES OF 
TEE COVERS 

HENNE PRET OF 
GAULKING MASTIC. 

CELLULAR G.ass 
INSULATION WEATHER SARAIEM, AB SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE 

fia 1O-H-93 

TweRNE Rs 7 win. T 
AB SPECIFIED 

WEATHER BARMIER AF SPECIFIED. ROUND OUTSIDE CORWERD 

hk HEAVY FHLET OF CARING WASTIC 

CELLULSA GLaAsg meSULATION "y 

a a 

p 
CUSHIONING BLANKET THICHNESS T, AS SPECIFIED 

SURFACES SHALL BE COATED WITH ANTi- ABRASION 
COATING ANG ALLOWED TO ORY BEFORE INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE 

FIG 10-1 

-19. 
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Il, SPECIFICATION 10-H 

B. APPLICATION =~ contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers ~ contd 

CUSHIONING BLANKET - WEATHER SAARIER AS Fico OVER FLANGE ONLY BARRIER AS SPECI 

CURNONING BLANNET THICKNESS T, AS SPECIFIED 
a Y/Y 

CELLULAR OLASS ~\ 
IQUL ATION ° -- ‘ SUAPFACES COATED WITH ARTI- 

M ABRASION COATING AND ALLOWED 
. ‘TO DAY BEFORE APPLICATION. 

T, AS SPECIFIED 

i 

REA FILLET OF CAML KING MASTIC 

n
e
 oe
 

ROUND OUTSIDE CORNEAS 

APPLICATION OF CELLULAR GLASS INSULATION TOFLANGED ELL 

F1a, 1O-M-15 

ROUND OUTRIDE CORNERD. soe WEATHER AARRIER OVER mET AL 

SURFACES COATED WITH ANTI- a WEAVY FILLET OF CAULRING BASTIC 
ABRASION COATING AND ALLOWED = 
To DAY SEPORE INBTALLATION 

B , CUSHIONING BLANKET 
. itd. 1 

i ¢ 

CELLULAR @L453 eee it 
INSULATION 

THICKNESS T, 23 SPECHED 

WEATKER BARTER, 
8S SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

Fs. }O-H-16 

UCC 021895 
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I. SPECIFICATION 10-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

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

stem and packing gland assembly with heat resist- 

ant sealer to avoid water pocket, 

(2) Cementing of shop assemblies shall be done with 

specified fabricating cement. In all cases the 

joints shallbe as thin as possible with just suffi- 

cient cementto obtain good adhesion and complete 

closure. Inno case will wide cement joints, or 

voids and holes plugged with cement, be permitted. 

ce. Securement 

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

(2) Location of strap shall be as described in the 

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

d. Weather Barrier Coating 

Weather barrier shall be installedin accordance with 

the GENERAL SPECIFICATION, I.B. 16. 

UCC 021896 
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Il, SPECIFICATION 10-J 

Scope 

and outdoor service. 

A, MATERIAL 

1, Composition 

2. Properties 

erties: 

Acid Resistance . . . 

Alkalinity . 2. 2. «. . 

Capillarity . . . . - 

Combustibility. . . » 

Composition . . . + 

Compressive Strength . 

Density , . . 2. «© + 

UCC 021897 
-1l-+- 

° 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Cellular-Glass 

This specification describes the essential requirements for the 

purchase and application of preformed cellular-glass 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 

Material shall be composed of glass, completely inorganic, 

processed and molded at temperatures sufficient to pro- 

duce a rigid, cellular thermal insulation. 

Cellular glass insulation shall have the following prop- 

Impervious to common 

acids and acid fumes. 

. pHs 7.5 

ie) 

Incombustible 

A true glass; completely 

inorganic. 

100 lbs. per sq. in. 

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

A, MATERIAL - contd 

2. Properties - contd 

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. 

No increase in weight in 

246 days in air at GO% 

relative humidity. 

200, 000 Ibs. per sq. in. 

64 Ibs, per sq. in. 

0.16 

0,20 Btu per Ib. 

84 lbs, per sq. in. 

Shall not exceed values 

atthe following mean 

temperatures: 

Mean Conductivity 

Temp.*F Btuhr., sq.ft, 
°F, inch thk. 

50 0.40 

300 0.55 

0.40 sq. ft, per day 

0.2% by volume on 2" x 
12" x 18" block (all on 
surface only. 

Minus 350F to plus 600F, 

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

drawn, bright annealed, 18 gage. 

UCC 021898 
-2- 
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Ill. SPECIFICATION 10-J 

A. MATERIAL - contd 

3, Accessory Materials - contd 

Cc. 

i. 

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-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 "CC", or 

approved alternate. 

Reinforcing Cloth - Glass fiber, 10 x 10 thread 

count, Perma Glas Mesh, or approved alternate, 

Adhesive Cement - Miracle Adhesive TypeH or ap- 

proved alternate, 

Fabricating Cement - Miracle Adhesive RT-1000P 

or approved alternate, 

Heat Resistant Sealer - Benjamin Foster No, 30-43 

or approved alternate. 

Glass Wool Blanket - White glass wool, Hex Nett- 

ing one side, expanded metal lath on other side - 

Fiber-glas Metal Mesh Blanket. 

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

alternate, 

- 3- 
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I. 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 I. B. 4. 

Ed 

b, Thickness Schedule 

Uniess 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. i, 

c, Gurved Surfaces 

(1) Cellular glass block insulation (curved segments 
or shaped head segments) shall be shop fabricated 
to fit the diameter of the vessel to which it is 
applied. Block insulation 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, 

THICKNESS Y. WEATHER BARRIER 
AS SPECIFIED AS specrmieh 

CELLULAR BLAS ’ HEAVY FLLEF OF 
“ s CAULKING MASTIC FORMED HEAD = — 

THICKNESS Tas 
SPECIFIED 

CELQULAN GLASS VESSEL 
INSULATION 

SUPPORT 43° 
PER cacec 
STO 18-32 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD & NOZZLE 

Fi@, WO-a-8 

-4- 
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fl. SPECIFICATION 10-J 

B,. APPLICATION - contd 

1, Equipment - contd 

ec. Curved Surfaces - contd 

(2) Inner surface of vessel insulation shall be coated 
with anti-abrasioncoating, of just sufficient thick- 
ness to fill half celis, and allowed to dry before 

installation. 

d. Flat Surfaces 

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

e, Securement 

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

shall be secured in place with stainless steel in- 
sulation strap, Insulation applied to irregular 

surfaces, where use of insulation strap is im- 

practicable, shall be secured with No. 18 gage 
stainless steel wire, 

UCC 021901 
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Il, SPECIFICATION 10-J 

B. APPLICATION - contd 

1, Equipment ~ contd 

e, Securement - contd 

(2) Inner layer or layers of cellular glass insulation 
on bottom heads of vertical equipment or heads of 

horizontal equipment shall be held in place with 

specified stainless steel wire secured to support 

as shown in UCCC Standards IS-31, 15-36, and 

IS-42. Outer layer of cellular glass insulation on 

bottom heads of vertical equipment, or heads otf 
horizontal equipment shall be secured with insu- 

lation strap as shown in Figure 10-J-2. 

STRAP ANCHOR tes ADE Tat “ay . ‘Ni ShALC Be cocareD on g"cenr hs . | 
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: ag 

‘ INSULATION sean ayy, ! 
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SE 

DISHED MEAD INSULATION SHALL BE = ata ; 
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BOTTOM AS Syanes wie fontinue a 
To OPPOSITE SIDE Space “— TE 

ING vempoaanity WITH WIR. i . : 
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UH. SPECIFICATION 10-3 

B. APPLICATION - contd 

‘1, Equipment - contd 

f, Expansion Joint 

(1) Cellular glass applications shall be provided with 
expansion joints at vessel flanges constructed as 

shown in Figure 10-J-3, 

SURFACES COATED WITH 
ANTI: ABRASION COM ir} Tine 

be Hs ont att} EN on 

oh
gt
in
hd
ec
d 

bnk
 
e
t
 

N How 4 APPROVED FABRICATING 

~ wet Er CELLULAR SLABS BLOTK 
aueboar eo” eA 1 For mR FABRICATION or 

‘ na oz 
cA 

on 
ri] VESSEL, 

Re VESSEL FLANGE —J i ce SECTION AA 
H z Se reine 

03 MIN ——— i] 

- CELLULAR GLASS BLOC 
OW EDGES 

na
l 

HEAVY FILLET OF CAUL KING MASTIC 
AT ALL INSIDE CORNERS. 

BLOCK ON FDSE SUPPORTED BY 
VESBEL SEGMENTS AT THIS POINT 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE 

ria, 10-3-5 
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Ill, 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 providedat the junction 

of two different thicknesses and insulated ina 

similar manner as shown in Figure 10-J-4. 

—~ CELLULAR SL 298 INSULATHON 

IGM TEMPERATURE VE SS) 

ROUND ALL OUTSIDE CORNERS 

F
e
e
 

INSULATION SUPPORT 

SURFACE COATEO with ANT! -ARA, 
TW OF INSTALLATION AMD BLOCH INSTALLED 
WHILE COAT IS STILL Tacky. 

SIP JOT 

SURFACES COATED WITH ANT)- apnea: 
ALLOWED TO DRY BEFORE marae tarigw COATING AND 

HEAVY FILLET OF nes CAULKING MARTIC WeSIDE 

WEATHER QARRIER AS SPECIFIED 

WOTEs 
{F INSULATION SUPPORT IS LOCATED DIMECTLY ABOVE BOTTOM HEAD, SLIP JOINT WOT REQUIRED 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION JOINT 

Fe. 108-4 

a -8- ycc 021904 
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ll. 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 GLAS INSULATION 

MEAVY FILLET OF 
CAAKING MASTIO 

WEATHER BARRIER 
AS SPERFIED 

- 

ices 1, 
oper Ab SPECIFIED 

BLIP JOINT SURFACES COATED WITH 
ANTI+AGRASION COATING AMO ALLOWED 
TO DRY BEFORE INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE 

FB. 10°9-5 
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Il, SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

£. Expansion Joint - contd 

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

Figure 10-J-6, 

ER BORE OF JOINT TO Be COM AL JACKET TO 08 SECURED 
wae ANTI" ABRASION COATING ring bert riegutio Srapring’ ano 
ALLOW TO ORY SEPDRE INATALL ATION ANCHORED KT ONE EAD Ov 

CELLULAR SLASS MOLDED 
PIPE INSULATION 

CELLULAR GLASS PIPE / 
MESULATION 

Ea 

HEAvY FILLET. OF CAULAING 
maaric 

i, 
WOT LESS Than Twice 
UNSULATION THICKER nor ——~t NQ INSULATION SE TWEEN SHEET 
LEs$ Thaw 3” evar SAERET @ EXPANSION 

EXTENO FITTING bt ti 
BARMIER NOT LE 

8” OVER PIPE. saben TION 
WEATHER SAQMIER 

WEATHER BARRIER, AS SPECIFIED: 

APPLICATION OF CELLULAR GLASS INSULATION TO A 

MECHANICAL EXPANSION JOINT 

Fe@. 10-3 -€ 
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I. SPECIFICATION 10-J3 

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- 

sulationto permit movement of the expansion joint, 

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

ove 
AND SECUAED WITH TIE WIRES 

LULAR QLaa 
LOCK INBULATI 

1/2" BLANK NUTB OR OTHER 
APPROVED BECUREMENT OW 12” : 
CENTERS STAGGERED note: 

@LASS WOOL METAL MEGH SLANKET 
Speciriee Twekness FACED SuTEiDE wird 
EXPANOEO METAL LATH AND ON THE Jwenntas 7 

AS SPECIFIED INGIDE BITH (HEX WIRE _ 

FINISH A® 
EXPANCED METAL LAaTH EXTENQEG 

+4 

R BLOCK A MINIMUM OF pp 
SPECIFIEG 

THICKNESS Tf, 
AS SPECIFIED 

VOIDS OF EXPANDED ME 
TO BE FILLED WITH WYORAULIE Setrive 
SEMENT TROWELEO FLUSH WITH BURFACE 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

iG. 0-8-7 

UCC 021907 
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- IL, SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

g. Flat Heads 

(1) Insulation on top flat heads of vertical equipment 
shallbe 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 LASS BLOCK 
PRLER BLOCK rote FLASHING aR VESSEL MOTZLE 

Thiguess 1, } 
aS SPECIFIED | 

WEATHER BARRIER, : AS SPECIFIED 4 

: | 
Be ts 

i 

. vesse. neap 1! J} coanance 

Ss HIGH TEMPERATURE VESSEL 

* }-—— CELLUL AM SLAS3 BLOCK OW EDGE TO 
= oY a SUPPORT FLANGE INSULATION 

* v 
” 

RERCY FILLET OF CAULXING : ‘IWICKNESS T, AS SPECIFIED masric 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

FIG. 10--8 

(2) Allnozzles on top of insulated equipment shall be 
provided with flashing as shown in Figure GA-3, 
of GENERAL SPECIFICATIONS, 1.B.8. 
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Il. SPECIFICATION 10-J 

B. APPLICATION - contd 

1, Equipment ~ contd 

h, Vessel Legs 

(1) 

(2) 

Vessel legs shall be insulated with block which 
shall extend over channel flanges and down channel 

legs to junction with any fire resistant material, 
Thickness shall be one-half that specified for body 

of vessel, Body insulation shall be brought up to 
and Butted firmly against tank leg flange. 

Re-entrant space between channel flanges and over 
channel flanges between body insulation shall be 

filled with block cemented in place with an 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. 

STRAP AROUND 
CIRCUMFERENCE 

b—— THICKNESS T, AaB 
WEATHER BARRIER epeciFi£o 
Aa SPECIFIED 

wy 
ra 
2 

' ; 

HS a3 ad Gs ft THICKNESS 1, AS SPECIFIED 

a 

~ a 36” DIE CUT STRAP USED db. foe 4 
AS AN ANCHOR FOR LEG AND “at 
HEAD INSULATION SECUREMENT La 1 

+ SECURE LEG IRSULATION ; 
WITH WIRE OR STRAP 
ANG APPROVED ADHESIVE g bh 

zl 
"HEAVY FILLET OF CAuLKIte 
mastic 

JHICKMESS ", T,A5 SPECHFIED 

T
O
 F
IR
E!
 

3 1ON_ A TAWM LEG 

PIREPROOFING 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG 

PIS, 10-3- 9 

~ 13 - 
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i. SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

1. 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 specifiedfor body of vessel. An insulation support 

shall be provided for securement of bottom head insula- 

tion in accordance with UCCC Standard IS-42, In- 
stallation shall be as shown in Figure 10-J-10. 

- APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

oe a 
a VESSEL 

VESSEL TCKWESS 7, a3 = 
SPECIFIED I— CELLULAR GLASS OL.0CK 

al INSULATION 

; INSULATION SECURED TO VESSEL 
4 WEATHER WITk STRAP, AS SPECIFIED 

BARRIER 

\ s 
N y 

Pas Wo ‘ 2 

‘ tee . 5 
q aie < 
soosoo ere ee | 

~~ 

Sd P—~ suPPORT AS PER ERIAT 
¢accc STO i$-31 BOTTOM HEAD (QRULATION 

SECURED TO SUPPORT WISTALLED 
eo cecce STD 

FIG. bo IO 
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I. SPECIFICATION 10-J 

B. APPLICATION - contd 

1. Equipment - contd 

Weather-Barrier je 

(1) 

(2). 

(3) 

Insulation shall be coated with a weather-barrier 

before equipment ig put in service. 

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

Weather-barrier membrane shalibe carried out 

3 inches onto any metal, beyond termination of in- 

sulation, Where operating temperatures are above 

300F, the portion of the weather-barrierin con- 

_tact with metal shall consist of reinforcing cloth 
embedded in heat resistant sealer instead of the 
weather-coating. A secondapplication of the heat 

resistant sealer shallthenbe applied overthe re- 
inforcing clothand, while stilltacky, the weather 
membrane shall be secured with strap where prac- 

tical. Securement shallthen be coated with heat 

resistant sealer. Typical installationis shown in © 

Figure 10-J-11. 

INSULATION SUPPORT, WHERE REQUIRED, 
PER CBC CC. STD 1$-31 

Fas} AND SECOND COATS OF WEATHER 
PARRIER COATING TO EXTEND LMNOER 
AND OVER STRAP. 

BRUSHED OW AT JUNCTION; WHILE 
STILL TACKY BAND WITH INSULATION 
armapP 

BLOCK INSULATION 

WEATHER BARAIER, GLASS FABRIC REINFORCED FINES 

APPLICATION OF CELLULAR GLASS INSULATION AROUND 

UNINSULATED FLANGES 

Fig. 0-2-1 

-15- UCC 021911
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Il. SPECIFICATION 10-J 

B. APPLICATION - contd 

2. Piping 

a. Pipe Insulation 

(1) 

(2) 

(3) 

(4) 

Insulation thicknesses in excess of 2-1/2 inches 

shall be appliedin multiple layers as specified in 

GENERAL SPECIFICATIONS, I.B.4. 

Pipe insulation shall be applied to piping ina 

staggered position in accordance with Figures 

GA-1l and 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 

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 appli- 

cation. Care shall be exercised to obtain a thin 
even coat of sufficient thickness only to cover and 

fill the cut cells of the insulation, 

b. Fitting, Flange and Valve Covers 

Q) Fitting, flange and valve covers shall be shop fab- 

ricated inaccordance withthe UCGCC Dimensional 
Standards Fabrication Manual, Installation of . 

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

-16- coc 021912
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SPECIFICATION 10-J 

APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

{ 5S 
ry, 

| 
ee GLASS INSULATION 

APPROVED CEMENT USED TO JOIN CELLULAR GLASS 
brea FADRIGATION OF THE TWO HALVES OF 

ER 

CELLULAR GL.833 MITERED 
PIPE INSULATION 

WEATHER BARRIER, —. 
aS SPECIFIED LLULAR BLASS PIPE ce 

¢NSULATION 

THIGKNESS T, AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

FB. 1O-)-12 

~
 

THICKNESS T, AS SPECIFIED Go 

PPROVED CEMENT VSED TO JOIN HEAVY FILLET OF Se LLULAR GLASS BLOCKS FOR FAB- 
CAULKING MASTIC RIGATION OF THE TWO HALVES OF 

TEE COVEAS 

CELLULAR GLass 
INSULATION. i WEATHER GMRRIER, AS SPECIFIED 

“ys, 
*, He 2 L 

= a ee eee
 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE 

Fie (0-39-13 
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Jl. SPECIFICATION 10-J 

B. APPLICATION - contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 

ucamess 1 wm 
AS SPECIFIED 

al | BOUND OUTSIDE CORNERS 

us Tee? PRLUET OF CARING MASTIC 

7 z ° 

SURFACES SHALL BE COATED WITH ANTi- ABRASION 
COATING AND ALLOWED TO ORY BEFORE INSTALL ATION 

WEATHER BARRIER AS SPECIFIED. 

CELLULAR GLASS IDMRATION 

APPLICATION OF CELLULAR GLASS INSULATION TOLINE FLANGE 

9 10-0 -16 

— 
/ 

WEATWER BARRIER Ad EPECIFIED 

THICKMESS ¥, 25 SPECIFIED 

CELLIRAR OLASS : 
SSULATION 4 SURFACES COATED WITH ABTI- 

ABRASION COATING AND ALLOWED 
TO ORY GEFORE APPLICATION. 

THICKNESS T, AS SPECIFIED 

ROUND OUTSIDE CORNERS 

_ APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED ELL 

FAG 19-9995 

MEANY FILLET OF CAULKING ABTIC — 
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ll, SPECIFICATION 10-J 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

EXTEN WEATHER BAARIER OVER METAL WOUND OUTSIDE —— 

SURFACES COATED WITH ANTI- 
ABRASION COATING ANO ALLOWED 
12 ORY SEFQRE INSTALLATION 

HEAVY FILLET OF CAULKING MASTIC 

} 
CELLULAR GLASS jg 
INSULATION 7 oe, THICKNESS 7, AS SPRCIMED 

* 
3 WEATHER BARRIER, 
4 AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

Pte, 20-U-He 

(3) All valves shall be packedand filled around valve 

stem and packing gland assembly with heat resis- 

ant sealer to avoid water pocket. 

(4) Cementing of shop assemblies shall be done with 

specified fabricating cement, Im all cases the 

joints shall be as thin as possible with just suffi- 
cientcement to obtain good adhesionand complete 

closure, In no case will wide cement joints, or 

voids and holes plugged withcement, be permitted. 

c. Securement 

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

(2) Location of strap shallbe as describedin the 

GENERAL SPECIFICATION, LB. 5. 

UCC 021915 | 
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II. SPECIFICATION 10-J 

B. APPLICATION - contd 

2, Piping - contd 

d, Steam Traced Installations 

Steam-trace lines, where specified, shall be installed 

and insulated inaccordance with the GENERAL SPECI- 

FICATION, 1.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, 

- 20 - 

UCC 021916 

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department, S…
ACL Doc 18655 · Page 76 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/76

https://asbestosclaims.law/library/18655/76


2
 a
 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

ll. 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 upto 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 shall be composed of glass, completely inorganic, 

processed and molded at temperatures sufficient to pro- 

duce a rigid, cellular, thermal insulation. 

2. Properties 

Cellular glass insulation shall have the following proper- 

ties: 

Acid Resistance . . . . . Impervious to common 

acids and acid fumes. 
Alkalinity . . . 2...) . pH=7.5 
Capillarity. 2. . 1.7. . . O 
Coefficient of Expansion . . 0.0000040 per °F 
Combustibility, . . . . . %Incombustible 
Composition . . .°. . . Atrue glass; completely 

inorganic. 
Compressive Strength . . . 100 1b. per sq. in, 
Density . . . 2. . ). + »« 9 Ibs. per cu, ft. 

Flexural Strength. . . . . 100 ib. per sq, in. 

-1- 
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Il. SPECIFICATION 10-L 

A, MATERIAL - contd 

2, Properties - contd 

Hygroscopicity. , . . . . No increasein weight in 
246 days in air at 90% 

relative humidity. 
Modulus of Elasticity ... . 200,000 Ib, per sq. in, 
Shear Strength, . . . . . 64 1b. per sq. in. 
Specific Gravity . . . ... 0.16 
Specific Heat. . . . . . . 0.20 Btu per Ib, 
Tensile Strength... . . . 841b. per sq. in. 
Thermal Conductivity . . . Shall not exceed values 

at the following mean 
temperatures: 

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

°F, inch Thick 

50 0,40 
300 0.55 _ 

Thermal Diffusivity . . . 0.40 sq. ft. per day 
Water Absorption, . . . © 0.2% by volume on 2" x 

12” x 18" block (all on 
surface only) 

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

3. Accessory Materials 

) a. Cellular Glass Insulation 

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

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

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

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

f. 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. 

oO. 

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 Ib. cu. ft. - National 
Cork, Mundet or approved alternate. 

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

- 3.64 
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Td. SPECIFICATION 10-L 

B. APPLICATION 

1, Equipment 

a. Insulation Supports 

Equipment. shall be provided with insulation supports 

_ as specified in GENERAL SPECIFICATIONS I.B. 4. 

Cc. 

Thickness Schedule 

Unless otherwise specified, insulation in excess of 
2-1/2 inches totalthickness shallbe applied in multi- 
ple layers as specified in GENERAL SPECIFICATIONS 
IB.t. _ 

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 shall be held in place 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 preater diameter thanthat of the vessel 

to which it is applied. Block insulation shall be 

applied over cushioning material on all equipment, 
with all joints tightly butted. Multiple layers of 
insulation shall be applied so that the butt joints of 
one layer do not coincide withthose of any other 
layer. 

(2) All butt edges and ends of insulation fabricated for 

inner layer or layers shall be given a smooth 
brush or spray coat of anti-abrasion coating and 

allowed to dry for a minimum of one-half hour, 

but preferable two hours, before application of 
insulation to equipment, 

whe 
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it. SPECIFICATION 10-L 

B, APPLICATION - contd 

1. Equipment - contd 

d. Curved Surfaces - contd 

(3) Allbutt edges and ends of outermost layer (or 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 imstalla- 

tion is shown in Figure 10-L-l. 

FILLER BLOCK OF CELLULAR GLASS 
LEVEL WITH TOF OF STUDS 

WEATHER - BARMER— , CUSHIONING BLANKET 
AS SPECIFIED 

\ ~ 

CELLULAR GLASS FORMED “sf OUTER LAVER BUTT JOINTS HEAD INSULATION S 5, ~ ms COATED WITH JOINT SEALER 

BEAVT FILLET OF CAULHING 
MASTIC AT ALL INSIDE 
CORNERS 

TREAT INNER LAYER BUTT 
JOINTS WITH ANT)-AQRASION 
COATING ANO ALLOW TO DRY ‘ LOW TEMPERATURE KP OIMCAMESS, 7 
WEFORE ISTALLATION, VEBSEL 7 AS SPEGFIED. 

4 CELLULAR BLASS 
EN VESSEL INSULATION 

CUSHIONINS BLANKET 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD AND NOZZLE 

FI®. W-k~t 

e, Flat Surfaces 

Block shall be applied to flat surfaces, in the same 
manneras specified for curved surfaces, except where 

it is specified to be applied directly to metal surfaces 
with adhesive or other approved securement, 

~5- 
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

1, Equipment - contd 

f. Securement 

(1) 

(2) 

Where contour of vessel permits firm and effective 

attachment, all layers of cellular glass insulation 
shall be secured in place with stainless steel in- 
sulation strap. Insulation shall be secured to ir- 

regular surfaces, with No. 18 gage stainless steel 

wire, 

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, as shown in UCCC Standards 15-31, 
IS-36, and 15-42, 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- 

tal equipment, shall be secured with insulation 
strap, as shown in Figure 10-L-2. 

5TRaP aycnom cles (DETAIL “a”> 
SHALL BE LOCATED ON 12” CENTERS 
GROUND VESSEL CIRCUNF ERENCE Q 

TYPICAL SECTION 

INSULATION STRAP 

ANDER ANCHOR- CLP Ss 
BLANKET 

WSULATION 3 tap 
OVER ANCHOR CL 

DOUSLE PRONG 
Li Ai 

CELLULAR GLAS $e 
IMSUL ATION je fae 

_ OUTER LATER i y) Suen 

DOUBLE PRONG CLIPS 

THACRMESE T 

Re
 

S
O
 

CLSHEG MEAO WSULSTION SHALL BE 
PRE -FAOMCATED 1M ONE PIECE OR BY 

SEGNENTS 

Ma K.O8" STRAP 
a8 SPECIFIED 

THICKNESS 7 ~. 

JR” gia. STAINLESS STEEL RE AROUND 
T TOM NOZILE. Bins 18 HOT REQUIRED 

‘a's Me" SLOT FoR. 
SULATION STRAP \ 

a 

DOUBLE PRONG CLIP 

=- - 

SECUREMENT FOR BOTTOM HEAD INSULATION 
ON WELDED DISHED HEAD VESSELS 

OETA “ae 
STRAP ANCHOR -CLIP 
STAINLESS STEEL (HARD DROWN} 

FIG. W-L-2 
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ll. SPECIFICATION 10-L 

B. APPLICATION - contd 

1. Equipment - contd 

£, Securement - contd 

(3) Where 

hesive 

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

or other approved securement. Where 

block is specified to be secured with adhesive, it 

shall be embedded firmly into a surface coat. 

g- Expansion Joint 

(1) Cellular glass applications shall be provided with 
expansion -contraction joints at vessel flanges, 

constructedas shown in Figure 10-L-3. Where 

movement is likely to occur, non~setting sealer 

shall be applied to surfaces of insulation, as shown, 

to provide proper slip joint. 

APPROVED CEMENT USED TO JOIN 
CELLULAR 6.458 SLOLKS Fo! mR IHOP FAB— 

SURFACES COATED WITH RICATON OF SEGMENTS 
HON~SETTING SEALER 

cUsHOMNE - 
BLANKET OUTERMOST 2's" (APPROUL) OF JOINT 

FACES COATED wits JOINT SEALER 

CUSHIONING. 
: > BLANKET 

VEASEL , % 2 

mo) F 
iwautare aya a | VESSEL on ® | SEGTION AA 

By ei . OUTEA LAYER myTT [- eA ‘ 2OINTS SHALL 
g COATED WITH JOINT 

S SEALER 
VESSEL PLANE 4 

“i 

i Re WEATHER BARRIER 
tt + AB BPECIPIED 

se SURFACES OF CELLULAR GLASS INSULATION B2RALL SE COATEO WITH 

CELLULAR aLass a : AN ANTI “ABRASION COMTIND AT TIME OF INSTALLATION. BLOCK SHALL GE 
BLOCK ON eooes ; a IWSTALLED WHILE COAT 18 STILL TACKY 

af, . 
c ir WEANT FILLET OF CAULKING MASTIC 
x SLOCK OF EDGE SUPPORTED BY VESSEL 

i + SEGMENTS AT TeH19 POHT 

“| TREAT INNER LAYEN BUTT JOINTS WITH ANTI-ABRABION COATING 
po ha AND ALLOW 7O ORT BEFORE INSTALLATION 

WS 

APPLICATION OF CELLULAR GLASS INSULATION TQ EQUIPMENT FLANGE 

FIG. 10-L +3 
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Il, SPECIFICATION 10-L 

B. APPLICATION - contd 

l. Equipment - contd 

g. Expansion Joints - contd 

_ (2) Longitudinal contraction of vessels shall be pro- 
vided for by installing expansion-contraction joints 
at the insulation supports, as shown on Figure 

10-L-4, Where more than one thickness of insula- 

_ tionis specifiedfor a vessel, an insulation support 

shall be provided at the junction of two different 
thicknesses, and insulated in 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 

TREAT INNER LAYER SUTT JOINTS 
WITR ANTI-ABRASION COATING AND 
ALLOW TO ORY BEFORE INSTALL - 

FILL WITH CUSHIONING iS 
SLARKET ‘ 2 

OUTER LAYER BUTT JOINTS 
SHALL BE COATED WITH 
JOINT SEALER 

_ APPLICATION OF CELLULAR GLASS INSULATION TO CONTRACTION JOINT 

CUSHIONING BLANKET 

CELLULAR GLASS INSULATION 

FEM AR ARTS SPAR SION eT me RATION SHALL BE COATED 4" © TINE OF INSTALL a . 
a OCEA SARL Seiwa vauieo wine Oak fs stictoracey 

EQUIPMENT snsuasiem 

NEY BLOCK TO REST ON SUPPORT 

SLIP JOT SURFACES +H. - 7 SIP JOINT SURFACES SHALL GE COATED WITH WOW 

Saruin 

HEAVY FILLET OF CauLliuns wastic 

THICKNES3 ¥ WEATWER-BARMER AS SPECIFIED 

MOTE: (F IND ATION SUPPORT IS LOCATED DIRECTLY AOOVE 
“COTTON HEAD, SLIP JOINT MOT REQUIRED ‘ 

FIG. 1O-L-4 
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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. 

q SLIP JOINT 
WEATHER. GARRIER 

Low iy i 43 SPECIFIED 

ves ; . SEL z OUTER LAVER BUTT JOINT SHALE SE 
PUR COATED wrTH JOINT SEALER - 

FILL WITH CUSHIONING , 
pane z 4%, 

AS TREAT DER LATER BUTT JONTS 
on WITH ANTI-ABMASION COATING AND 

ss *, ALLOW TO DAY BEFORE inayalLAT- 
T toa 

- 

met 

CUSHIONING BLAMKET 

RR G2ass INSULATION 

WEINY FILLET OF CARRJONG MASTIC 

SURFACES COATES WITH BOM- SETTING SEALER 

APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE 

FIG.10-4 <3 
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TI, SPECIFICATION 10-L 

B. APPLICATION - contd 

1, Equipment - contd 

h. Mechanical Expansion Joints 

Corrugated mechanical expansion joints in piping 

(usually listed as equipment items) shall be insulated 

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

tooccur, non-setting sealer shall be applied to surfaces 

of insulation to provide proper slip joint, 

NO. 28 SAGE STMNLESS STEEL METAL wecneY TO PRroOmcT 
QVER PIPE IRSULATION A letetiMUs OF @ 

* STOLE TEL Sine? 

THIS DISTANCE TOE Twict 
THICKNESS (T? OF INSULATION. OUTER LAYER BUTT JOINTS COATED 

‘WITH JQINT SEALER 

orp cirmee 

IRRALATICON 

PONE LATER BUTT 
JO1NTS COSTED 
wita = 
COATING AND ALLOWED 
To ony 
SASTALLATION 

INNER DORE OF JOINT ( 
COVER TO OE COATED wrTH \ NN 
ANTI~ABRABION COATY 3 ae 

aD ALLOWED "oom 4 2 

BEFORE INSTALLATION 
7) tA s 

7 * ae 

HEAVY FILLET OF 
CARKING MAST THER BARRIER 

NO INSULATION BETWEEN SP ; 

i" Sorat Ano EXPAREION GOTT. AS SPECIFIED 
18 THICK COAT OF NON~ SETTING $0 THIS AREA 
SEALER NOTE: IF PIPE SHSULATION 15 NOT SUPFICIERTLY THICK THAT 

meee CLEAR FLANGES, INSTALL [MEVLATION 
WMUM OF 9" WIDE AND TCtENT 

TO PROVIDE NECESSARY CLEARANCE OF SUFFICIENT THICKHESS 

APPLICATION OF CELLULAR GLASS INSULATION TO A MECHANICAL EXPANSION JOINT 

FIG. 10-L-6 
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Ut. SPECIFICATION 10-L 

B. APPLICATION ~+- contd 

1, Equipment - contd 

i. Fiat Heads 

(1) Insulation on top flat-heads of vertical equipment 
shall be applied in the same manner as previously 

éescribed in this specification. Water pockets 

shall be eliminated and proper drainage provided 

as shown in Figure 10-L-7. 

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

FILLER BLO t te 
as cn FLssluNe 48 PER / 

THICKNESS Y, acs 
a3 SPECIFIED a4 i 

WEATHER= BARRIER IN ‘ 

a5 SEGIFIED , 

. ‘ 4 4) TWO LAYERS oF 
win,” OVER STVO ——, re 3 aT" CUSRIONING BLARNUET 

a. = 

UJ ag y 4 
Taear JHNER LAYE! a 
TS wiry ANTI ee a . +: 
ABRASION COATING & hy 
auton bi) one SEF ORE 4 Zé METALLATION bt 

p. 
ls | Z 
% Z : WESSEL HEAD 

carte ey ‘ie TEN ents Sezaeh 
COATES WITH ZO;HT 4, ij 
SEALER 4, CRLLULAR OLASS BLOCK ON EDEE TO SUPPORT 

FLANGE INSULATION 

Surraces GF CELLULAR GLASS BALL BE COATED 
‘Ie TI~ABAASON COATING AT TIME OF INSTALLATION. 

ack SMALL BE INSTALLED WHILE COATIS STILL 

4 ay CUSHIONING BLANKET 

, . 
HEavy FILLET OF CAULK~ L 
weary Fie ; THICKNESS ¥, AB SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION JO FLAT EQUIPMENT HEAD? 

FIG 1O-L-T 
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Ii. SPECIFICATION 10-L 

B. APPLICATION - contd 

1. Equipment. - contd 

j.- Vessel Legs 

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

. legs tothe junction with any fire resistant material, 
or a distance of four times insulation thickness, 

but notless than 24 inches, Thickness shall be as 
specified for body of vessel but never less thantwo 

inches. Body insulation shall be butted firmly 
against tank leg flange. 

(2) Re-entrant space between channel flanges shall be 
filled with block cemented in place withan approved 

adhesive. Surface of fire-resistant material 
abutting tank leg insulation shall be coated with 

- weather -barrier coating. Installation shall be 

as shown on Figure 10-L-8. 

~f THICKNESS 1, d Ps p AS SPECWIEO" 

os WEATHEN-DARRIER 
AS SPECIFIED 

4  H—— OUTER LAYER BUTT JOINTS SHALL BE “SEE LES y DIE CUT STAAP USED Ld Oh COATED WITH JOINT SEALER SULATION WITH AS AM ANCHOR FOR LEG J BF VOID SHALL BE FILLES MTR a aen a9, SND EAS LNSIR ATOR hy . so CAULEING MASTIC 
ADHESIVE Sek: = CKNESS T,AS SPECIFLED 

bt wine a "a —— 

: beg TREAT INNER LAYER BUTT JOINTS WITH 
hi | ANT -AGRASION COATING AND ALLOW TO 
RR. | ORY BEFORE INSTALLATION 
aes a 

o
r
,
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a
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Mi
n.
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O
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 L
ES

S 
TH
AN
 
24
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e
 
e
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 e

t 
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o
e
 

SECTION AA THICHNESS T, AS SPECIFIED 

COAT TOP DF CONCRETE wiTH sAPOR 
SEAL MASTIC BEFORE APPLICATION EQUIPMENT LES OF INSULATION 

is
 R

a 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG 

FIG. 1O-L-8 
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i. SPECIFICATION 10-L 

po
ne
 

B. APPLICATION - contd 

1, Equipment - contd 

k, Vessel Skirts 

Skirts supporting vertical equipment shall be insul
ated 

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 thi
ck- 

ness ofinsulation, but never less than one 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. 

we sre oe pee eee 

WEATHER -BARRIER 
aS SPECIFIED CELULAR GLASS 

INSULATION 

QUIER LAYER BUTT JOINTS 
SHALL BE COATED WITH JOUNT. 
SEALER 

THICKNESS T, AS 
SPECIFIED 

S
a
y
 

TREAT IONER LAYER BUTT: 
MOUNTS WITH ANTi~ SBRASION 
COATING AND ALLOW YO DAY 
BEFORE (NSTALLATION CELLULAR GLABS INSULATION 

a Putin, & 3 — HEAYY FILLET OF VAPOR SEAL 
TiO AA ie. COATING RY ALL INSIGE CORNERS 

ELTON AA t. + aeells 
=e oA 9 

amt 

SUR AT HOW 
SUPPORT 

oe { ORS wt 

’ suo §----— - — — ~-~~——+] 

OS 

Spd SECTION 
EXPANSION ANGLE SUPPORT RING 

SEAN A 

SUPPORT 
with COCLC STO. 15-42 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

FIG.10-L-9 
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I, SPECIFICATION 10-L 

B. APPLICATION ~- contd 

1, Equipment - contd 

1, Equipment Supports. 

(i) Where equipment is supported on cradles, vessel 
insulation shall extend over cradles as shown in 

Figure 10-L-10. 

e
e
 
e
e
 
e
e
,
 

CUSHIONING 
SLANKET 

ELLAR, ass ® THICKNESS. T DUTER LAYER BUTT JOINTS CELLULAR Gi. ag SPECIFIED at n 
INSULATION COSTED WITH JOINT SEALER 

WEATHER- BARRIER 
AS SPECIFIED 

EUSHIONING BLANKET 4 

“Sela wie antaanasin conte ne 
eS STEEL CRAOLE - + AND ALLOW TO DRY BEFORE 

SMORTEST OIST- +4 INSTAL LATION 
ANCE AT On 

COAT TOP OF CONCRETE WITK 
i. COATING BEFORE MEAVY FILLET OF VAPOR SEA 

APPLICATION OF INSULATION CAULAING MASTIC 

ut Ay 

Lad a 
FR COAT ALL JOINTS AROUND STEEL CRADLE 

: WITH ANTI-ABRASION COATING AND ALLOW 
.f . To DRY BEFORE 1WSTALLATION 

ai rie 

%. 

{OERTION £5) 

APPLICATION OF CELLULAR GLASS INSULATION TO CRAOLES AND 

SUPPORTS FOR EQUIPMENT 

FIG. o-Ld 
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Il. SPECIFICATION 10-L 

B. APPLICATION - contd 

4. 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 of insula- 

tion over support lugs shall be the same as body 

insulation. Installation shall be as shown in Figure 

10-L-11, 

THICKNESS T, 
aS sPecwED 

a ARQUAD 
STEEL SUPPORT WITH ANTI- 
ABRASION COATING AND 
ALLOW TC DAY BEFORE }8- 
STALLATION @-

 

CELLULAR GLASSES 
INSULATION 7 

TY OUTER LAYER WUTT 
Ay t KI 

\ ‘a > COATED vom AMWER LAYER BUTT JOINTS 
‘\. JOINT SEALER COATED WITH ANTI- ABRASION 
NN - ‘ COATING AND ALLOWED TO OFT 

Ste f BEFORE INSTALLATION 

rH -% T 
monies SUPPORT SEAM 

tH 
_- i {DUR T MEASUNED FROM JUNCTION OF VESSEL 
otal Miieemien sateuied em WISULATED SUPPORT om oF 
ee ‘ 
a = 

SECTION Be egTioe View 
APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT 

LUGS & SUPPORTING STEEL 
FIG-1O-L-it 
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Wl, SPECIFICATION I10-L 

B. APPLICATION - contd 

1. Equipment - contd 

m, Weather-Barrier 

Weather-barrier shall be applied in accordance with 

GENERAL SPECIFICATION, I.B. 9 and 16. 

2. Piping 

a. Pipe Insulation 

(1) Insulationthickness inexcess of 2-1/2 inches shall 
be applied in multiple layers as specified in 

GENERAL SPECIFICATIONS, I. B. 4. 

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

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

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

(5) 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, 
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Id. SPECIFICATION 10-L 

B. APPLICATION - contd 

Zz, Piping - contd 

a, Pipe Insulation - contd 

(6) 

(7) 

When scheduled for installations where severe vie 

bration is expected, entire surface area shall 
be 

coated with anti-abrasion coating. 

When scheduled for installations where thermal. 

shockis expected, a cushioning 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-12 and 

10-L-13. 
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ll. SPECIFICATION 10-L 

B. APPLICATION - contd 

2, Piping - contd 

b. Fittings, Flange and Valve Covers - contd 

TWO ALVES OF JHE COVER SHALA BE 
CEMENTED TOCETHER WITH JOINT 
seater pis TO THE QUYZAMOST 2), 
LAPPROR.) OF THE JOINT FACES 

IMMER AYER BUTT 
VOINT? CoaTeD WITH 
ANTI-ABRASION CORT id 
ALLOWED TQ DRT 
INSTALLATION 

BUTT JOINTS OF cree ee, COVER 
* AND ADJACENT Pi 

most 2'¢ (APPRON.) OF THE JOINT Face: 

* WEATHER~ BARRIER 
AS SPECIFIED 

PE IWRRLATION TOBE COATED = -- 
WITH JOINT SEALER APPLIED TO THE OUTER- 

$ 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED Eut 

EELUAAN @LAS9 IEBUCATION 

WEATHER -VAPON BAARIER 
AS SPECIFIED 

CELLULAR CLASSE AMTERED Pipe 
aULaTION 

QUTER LAYER BUTT JOINTS COATED 
WITH JOINT SEALER 

THCKNESS,T 
aS SPECIFIED 

ELAULAM 64.499 PIPE InsuLaTiON 

Ftd. t0+E-tz 

| 
T i 

ty, 4 
%, *s. 

ay, 3 

ease \ | 
MEAVY FILLET OF CALRIUNG 
WASTIC 

THICKNESS T, AS SPECI! 
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SEMENTED Mss Alcoa al JOINT SEALE! 
'D THE OUTERMOST 2/2 (APPROX) OF THE Joint FACES 

BUTT JOINTS OF FITTING COVER AND ADJACENT PIPE 

INSULATION TO fe COATES WITH JOINT SEALER 
APPLIED 7 rates OUTERMOST 2'g (APPROX) OF 

CELLUL AM GLASS THE JOIN 
INSULATION 

2 OUTER LAYER BUTT JOUrTS 
Ore a COATED WITH JOINT SEALER 

( % 2. % 

( : : Zz 

He i Ty * Pere es yy 

COAT (AMER LAYER BUTT JOINTS WITH ANTI- WE . 
ABRASION COATING AND ALLOW TO ORY BEFORE INSTALLATION as Peciieo 

APPLICATION OF CELLULAR GLASS INSULATION YD WELDED TEE 
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ll. SPECIFICATION 10-L 

B, APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

(3) Flanges, flanged fittings and flanged valve covers 

shall be fabricated and fitted to extend over ad- 
jacent pipe insulation so as to provide a close fit- 

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

cover shal] be cementedtogether with joint sealer, 

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

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

stem, and packing gland assembly, with valve 

sealer, to avoid water pockets. 

(5) Installation of typical fittings and valve are shown 

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

TWO WALVES OF THE COVER SHALL BE CENEN 
Teepe WITH JOINT SEALER APPLIED TO THE DUTEAMOST 
2 Y2"{APPROX.) OF THE JOINT FACES 

i TICKNESS T, 
ourer aren PUTT yor: aS SPECWICD a ROUND OUTSIDE CORNERS 

SEALER _ 
HEAVY FILLET OF CAULKING MASTIC 

CELLULAR GLASS ie 
(tNSULATION , rT 

ef . E SUNFACES COATED WITH NON- SET TIM 
ee SEALER AND ALLOWED TO DRY BEFORE 

INSTALLATION 

ae 
; THICAMESS 7, AS SPECIFIED 
NNER LAYER SUTT JOH 
COATED WITH ANTI-aBRASS : WEATHER BARRIER 
SOavING AND ALLOW! serio t ' - aS SPECIFIED 
SPORE eTALLaTOn rer 2 win, 

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE 
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Il, SPECIFICATION 10-L | 

B, APPLICATION - contd 

—
—
—
—
 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

THE TWO HALVES OF THE COVER SHALL 
BE CEMENTED TOGETHER WITH JOUNT 
SEALER APPLIED To THE GUTERMOST 
2'a” CAPPROZ.) OF THE JOINT FACES 

CELLULAR GLASS INSULATION 

OUTER LAYER puTT JOINTS 
COATED WITH JOINT ae TMCKNESS 1, AS SPECIFIED SEALER 

? SURFACES CoaTEO witht moR~ 
SETTING BEALER t T,28 20 . a! 

ROUND OUTSIDE CORNEAS 

WEATHER-BARMLER 
AS SPECIFIED. 

MINER LAYER 6UTT JOINTS COATED 
WITW GNTI~ ABRASION COATING ' HEAVY FILLET OF Cavexine mastic ANG GLLOWED TO DRY BEFORE 
APPLICATION 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED ELL 

FIG.10-L-I5 

TWO HALVES OF THE COVER SMALL BE CEMENTED TOGETHER 
SEALER APPLIED TO THE OUTERMOST 212” LAPPROX.) OF THI JOT FACES 
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iE 

ROUND OUTSIDE COMNERS . 
EXTEND VAPOR SEAL COATING OVER METAL 
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SEALER 
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WEATHER ~BARRIER 
AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 
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I, SPECIFICATION 

B. APPLICATION ~ contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers ~ contd 

(6) Allfittings shall be fitted and assembled with very 
thin, tight joints. Cementing of shop assemblies 
shall be done with hot (180°) asphalt of approved 

quality. In all 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) All layers of cellular glass pipe insulation shall 

(2) 

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 

{2) 

(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, UCCG 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 of insulated surfaces, as per UCCC Std, IS- 
19, the insulation between cradle and pipe shall 
be prefabricated heavy density vegetable cork, 
For piping in excess of 250°F, the insulation 
between cradle and pipe shall be cellular glass. 
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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. 

EXTEND MENARANE FINISH A 
minis OF @° UP UNINSULATED ROD COMT INNER BCRE OF jNEULATION WITH 

ANTI=ABRAZION CORTING AAO ALLOW FO Two HALVES OF THE COVER SHALL BE ORY GEFORE INSTALLATION 
CEMENTED TOGETHER WITH JOINT Al 
SEBLER APPLIEO TO THe OUTERMOST ? MIN ty T Ok PPROS) OF THE JOINT FACES = e 

3 WEAVY FILLET OF CaULKine 
MAST AT ALL INSIDE CORNERS 

, 

; rab THICKNEDS 7, As } a3 SPECIFIED . 
"4 . 1 N 

BUTT JOINTS OF suTTING f . ¥ T 4 L COVER AND ADJACENT > ae 2, vIPE INSULATION To BE Of / us os SDATED wit 
JOINT SEALER , g APPLIED TO THe, , THICKNESS. T, QUTER mosT ae } vANoER> AS SPECIFIED 

° SOINT FACES MINA T 

CELLULAR GLass IMMER LAYER BUTT JOINTS INSULATION COATED WITH ANT)-ABRASIOW 
COATING AND ALLOW To DAY 

WEATHER- GARUER SEFORE INSTALLATION 
AS SPECIFIED 

SECTION 

APPLICATION OF CELLULAR GLASS INSULATION TO HANGER 
CONNECTED DIRECTLY To pipe 

FIG IO-L-17 
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ll, SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

e. Expansion-Contraction Joints. 

(1) Expansion and contraction joints shall be installed, 
as per Figure 10-L-18, in both horizontal and 

vertical straight run piping, at intervalsas follows: 

Single layer - one for each 45 feet. 

Double layer - one for each 33 feet, 

Triple layer - one for each 21 feet. 

(2) Where flanged joints occur within these limits, 
expansionand contraction shall be provided for in 

the flange cover and expansion-contraction joints 

in insulation will not be required. 

(3) Joints shail be packed tightly with strips of cush- 

ioning blanket. 

JOINT SEALER 
TELLULAR BLASS. WHER AND ue BORE OF SLIP te" NTO SPACES 

BISOL ATION WRT HOM- SETTING Soa 5 coal » he CELLULAR GLASS 
ER a's 8-2 _ aL aTION 

ty-of ~ ouiaad 's ty 
ried 

LOW TEMPERATURE Pere 

WEATHER SARMER- aa Os, , SPACE FILLED WITH 
&3 SPECIFIED CUSHIONING BLANKET a 

ONE LAYER INSULATION . IMMER AND OUTER BORE SLIP JOINTS COATED 
CONTRACTION JOINT REQUIRED EVERY 45', : WITH HOM~ SETTING SEALER 

OF STRAIGHT RUN WEATHER «BARMIER AS SPECIFIED 

INNER AND OUTER BORE OF THREE LAYER INSULATION 
° SUP JOINTS COA TED CONTRACTION YOINT REQUIRED EVERY 21' -WiTH ! —————S 

“eee OF STRAIGHT RUN 

WOT £: 
ALL INNER LAYER BUTT JOINTS cCoaTeED 

WITH ANTI- ABRASION COATING ANG ALLOWED TO 

ORY BEFORE INSTALLATION 

SPACE FILLED witw 
CUSHIONING @LANKET- 

WEATHER. BARRIER AS SPECIFIED 

DWO_LAYER INSULATION 
CONTRACTION JOINT REQUIRED EVERY 33° 

OF STRAIGHT RUN 

JOINT SEALER : ry att OUTER LAYER BUTT JOINTS COATED PRESSED 'y INTO SPACE WiTH JOINT SEALER 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION & CONTRACTION JOINT 

iN HORIZONTAL PIPING 

FIG 1O-L- FB 
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WH. SPECIFICATION 10-L 

B. APPLICATION - contd 

2. Piping - contd 

e. Expansion-Contraction Joints - contd 

(5) Where it is necessary to install expansion -con- 
traction joints in insulation on vertical piping, an 

insulation support shall be provided. Installation 

shall be as shown in Figure 10-L-19. 

CELLULAA GLASS 
INSULATION 

CELRULAR GLASS INSULATION SHALL BE 
ee c COATED WITH ANTI-ABRASION COATING 

a ee ; 2 AT VME OF INSTALLATION. BLOCK SHALL AS BPECiFiED vf x SE INSTALLES Wine coaT STIL TACKY [. 
\ 

. i p Low : a TEMPERATURE 7 a CELLULAR 8LASS BLOCK Cee Pipe w Hq 
KEVED TO SUPPORT Ci ee BS | > INSULATION SUPPORT i 

rey Ce 
A FILL WTR CUSHIONING ; 

rs = 5 OLANKET i 
5 % Aig - i 
an [er wen 

me < ic: i wee a ¥ 

: Yay ann. SURFACES OF SLIP Mtg 
JOINT COATES WITH HOW- hy, 

SETTING SEALER MEAVY FILLET OF CAULKING MASTIC 

OUTER LAYER BUTT XONTS 4 
SHact BE COATED WITH JOIWT 
SEALER 

INNER LAYER BUTT JOINTS COATED 
WITW AATI~ ABRASION COATING AND 
ALLOWED TO OAY BEFORE 
INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION_TO VERTICAL EXPANSION 

AND CONTRACTION JOINT 

- PIB -1O-L-$39 

f. Steam-Traced Installations 

Steam-trace lines, where specified, shall be installed 

and insulated in accordance withthe GENERAL SPECI- 
FICATION, 1.B.15. 

g. Weather-Barrier Coating 

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

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

U. SPECIFICATION 16-H > . Preformed Glass Fiber 

Scope 

This specification described the essential requirements for the 

purchase and application of preformed glass fiber thermal insu- 

lationfor use on piping and equipment normally operating between 

71°F upto 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. 

2. Properties 

Glass fiber insulation shall have the following properties: 

Acid Resistance . . . «Good resistance except 
to Hydrofluoric and 

Phosphoric, 

Alkalinity . . . « . «pHs 6to7? 

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. . . . . . . 31bs, f/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. , . - 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 
”y 

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 Fd 
.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 "C" ; 

or approved alternate. 

Paste - Benjamin Foster 81-42 W Lagfas, or approved 
alternate, 
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I. SPECIFICATION 16-H 

B. APPLICATION 

1, Equipment 

Be 

e, 

Insulation Support 

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

Thickness Sche dule 

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, 

-3~ 
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II, SPECIFICATION 16-H 

B. APPLICATION - contd 

1. Equipment - contd 

f, Surface Finish 

(1) 

(2) 

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

Weather-barrier coating shall be applied over in- 
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) 

(2) 

Thickness Schedule 

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

Securement 

(a) Insulation shall be appliedto piping in accord~ 
ance with GENERAL SPECIFICATIONS I. B. 

{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 Coverg 

(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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qT, SPECIFICATION 16-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fitting, Flange and Valve Covers - contd 

(2) Fittings, flanges and valve covers may be field 

fabricated, providing work is approved by the 
field representative ofthe Department of Design 

and Construction. Segments shall be carefully 

fitted to insure tight joints. 

(3) Prefabricated covers shallbe secured with wire 

or strap as required, 

ce. Stearn Traced Installations 

Steamtrace-lines, where specified, shall be installed 
in accordance with GENERAL SPECIFICATIONS 

ILB.15. 

d. Surface Finish 

{1) Piping exposed to view or weather 

(a} Where present, cracks and depressions in 

canvas jacket shall be filled with weather- 
barrier coating and trowelled smooth with 
adjacent surface prior to application of 

weather-barrier coating finish. 

(b) Weather-barrier coating shall be applied 

over canvas jacket inaccordance with 

GENERAL SPECIFICATION I.B.16, except 
glass fiber reinforcing cloth will be omitted, 

(2) Piping concealed 

Finish other than factory applied canvas will not 

be required, 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Il. SPECIFICATION 16-L Preformed Glass Fiber 

Scope 

This specification describes the essential requirements for the 

purchase and application of preformed glass fiber thermal insu- 

lation for use on piping and equipment normally operating at 

temperatures between 35°F and 70°F. It is applicable to both 

indoor and outdoor service. 

Procedures outlined inthe GENERAL SPECIFICATIONS are 

applicable to and constitute an integral part of this specification, 

A. MATERIAL 

1. Composition 

Material shall be composed of fiberous glass, with 
phenolformaldehyde binder, formed into moulded block 

‘and pipe insulation witha factory applied vapor barrier . 

2. Properties 

Glass fiber insulation shall have the following properties: © 

Acid... 1 1 ew we ew Good resistance except 

toHydrofluoric and 

Phosphoric. 

Capillarity . ... ..- Negligible after 24hoursg 

Combustibility. . . 2. . 6 Will not support com- 
bustion, 

Compressive Strength . . Shall be not less than 

Percent 
Deflection Load, psi 

5 . 24 

10 49 
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Il. SPECIFICATION 16-L > 

A. MATERIAL - contd 

2. Properties - contd 

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

Specific Gravity . . . . . Shall be not leas 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. 

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

c. Stainless Steel Insulation Strap - 1/2 inch x 0,02Qinch, 
type 304, or approved alternate, 

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

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

f. Reinforcing Cloth - Glass Fibér, approximately 10 x 10 
mesh, with starch binder, Perma-Glas.Mesh, Benja- 
min Foster, Open Weave, or approved alternate, 

-2- 
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II, 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 aiternate, 

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 

I. Equipment 

a. Insulation Support v
e
 

e
e
 

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

b. Thickness Schedule 

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

c. 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, 

dad. Flat Surfaces 

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

e. Vapor Barrier 

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

f, Securement 

(1) Insulation shall be secured with insulation 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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I, SPECIFICATION 16-L 

B. APPLICATION - contd 

1. Eguipment - 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 [S-31., 

g. Surface Finish 

(1) 

(2) 

2. Piping 

Where present, cracks, holes and depressions 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 sealedtoforma vapor tight 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 pipe insulation having outside diameters 

greater than 6,625 inches shall be secured 
with stainless steel insulation strap. 
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I. SPECIFICATION 16-L 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valve Covers 

(1) 

(2) 

(3) 

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

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

Prefabricated covers shallbe secured with wire 
or strap as required, 

c,. Steam Traced Installations 

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

(1) 

(2) 

d, Surface Finish. 

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 priorto appli- 
cation of weather~barrier coating finish. 

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

Piping concealed 

Finish other than factory applied vapor barrier 
jackets will not be required, 
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Il, SPECIFICATION 17-H 

Scope 

A. MATERIAL 

1, Composition 

2, Properties 

following properties: 

Density . . . 2... 

Resistance to Acids . . 

UCC 021952 A
 

— 

Alkalinity . 2. 2. « 6 » 

Capillarity . 2. . +» «©: « 

Combustibility. . . . + 

Compressive Strength . . 

Hygroscopicity, . soe 

CARBIDE AND CARBON CHEMICALS COMPAN
Y 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Preformed Glass Fiber 

This specification describes the essential requirements for the 

purchase and the application of glass fiber insulation for use o
n 

Heating, Ventilating and Air Conditioning Ducts. 

Procedures outlined in the GENERAL SPECIFICATION are 

applicable to and constitute an integral part of this specification, 

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. 

Glass fiber insulation board and duct liner shall have the 

pH = 6to7 

Negligible after 24 hours. 

Will not support com- 

bustion. 

Shall be not less than 

0,07 @ 10% deflection 

6 to 7 lbs. per sq. ft. 

1.13% by wt. after 72 
hours. 

Good resistance except 

toHydrofluoric and 

Phosphoric, )
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Il, SPECIFICATION 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 méan 

temperatures: 

Mean Conductivity 

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

0 0.21 

100 0,25 

150 0.28 
250 0,35 

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

3, Accessory Materials 

a. Glass Fiber Insulation Board ~ Fiberglas FF Vapor- 
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 In- 
sulation, or approved alternate, 

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

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

Washers ~ Stic-Klip Manufacturing Co, Speed Washers, 
Miracle Adhesives Lock Washers, or approved alter- 
nate, 

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

~2- 
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Ii. SPECIFICATION 17-H 

A. MATERIAL - contd 

3. Accessory Materials - contd 

g- 

h. 

i. 

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

Anchor adhesive type AA, or approved alternate. 

Joint Sealer Strips ~ Foil with Kraft paper backing in 

three inch wide rolis. 

‘Reinforcing Cloth - Glass Fiber, approximately 10x10 

thread count, with starch binder ~ Perma Glas Mesh, 

‘Benjamin Foster Open Weave, or approved alternate, 

Weather Barrier Coating, coloras specified - Vimasco 

WC-1, Benjamin Foster Sealfas ''C'"', or approve a 

alternate, 

- 3- 
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IW. SPECIFICATION 17-H 

B. APPLICATION 

1, External Surfaces of Ductwork 

a. Thickness Schedule 

Insulation thickness shall be one inch. 

b. Duct Surfaces 

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

c. Securement 

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

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

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

d. Vapor Barrier 

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

e. Surface Finish 

(1) Ductwork exposed to view or weather, 

{a} Cracks and depressions shall be spotted with 
Weather Coating and trowelled smocth to form 
an even surface with insulation prior to ap- 
plication of Weather Coating, 

~4- 
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JI. 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 twofasteners 

per linear foot is required. 

(2) Duct liner shall be secured to top surface of hori- 

zontal runs with mechanical fasteners. On all 

other surfaces duct liner shall be secured with 

adhesive, 

da. 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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A
,
 

UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Il, 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 shail be less than 100% 

and after 7 days less than 

300% ofits original weight. 

-j- 
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Il, SPECIFICATION 20-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 

200 2 
60 6 
100 10 

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

Elasticity, Modulus of . . . Shallbe not less than 
35, 000 psi, 

Hygroscopicity, . . . . . Afterovendriedat 200°F 
) to 230°F, sample shali 

not gain over 10% by 
weight when exposed to 
air at 70 F, 90 RH for 

14 days. 

Resistance to Abrasion. . . When placedin Rotap on 
) twenty mesh a 3x 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 Tost common caustics, 

(Not considered as an 
acid resistant material.) 

Specific Gravity . . . . . O.15 to 1.28 

Specific Heat . . . . »« . 0,20 to 0.30Btu/lb. °F, 

-~lJlA- 
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I. SPECIFICATION 20-H 

A. MATERIAL - contd 

2, Properties - contd 

Coefficient of Expansion . 

Coefficient of Shrinkage. . 

Temperature Limits. . . 

Tensile Strength . . «- + 

Thermal Conductivity . .- 

Thermal Diffusivity .. . . 

Thermal Shock Resistance. 

-~2- 

UCC 021959 

After being heatedto 1200 F 

-thencooled, expansion upon 

reheating shall not exceed 

-0.000004 per °F. 

When heated from 70 F to 

1200F (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 °Y, 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 

Shall not exceed 0.35 sq. ft. 

per day. 

Material shall not spall, 

chip or crack, or otherwise 

fail when heated to 1200 F 

and then quenched with 

water, 
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If. SPECIFICATION 20-H 

A. MATERIAL - contd 

3. Accessory Materials 

a. 

b. 

Calcium Silicate Insulation 

Wire ~ Stainless steel, .0475 inch diameter, 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 or 

approved alternate, 

Weather-Barrier Coating Coloras Specified - Vimasco 

WC-l, Benjamin Foster Sealfas 'C", 

Reinforcing Cloth - GlassFiber, 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. 

-3- 
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Il, SPECIFICATION 20-H 

B. APPLICATION 

1. Equipment 

a. Insulation Supports 

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

1.B.4. 

b. Thickness Schedule 

Unless otherwise specified, insulation in excess of two 
and one~half inches total thickness shall be applied in 

multi-layer construction as specified in GENERAL 

SPECIFICATION, ILB.1,. 

c, Curved Surfaces 

On ail 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, 

INSULATION FITTED TOHEAD AND 
secunen WITH STRAP PROVIDE & ~N 
CABLE RING OF TWISTED STAINLESS 
STEEL WiRE AROUND TOP CENTER 
pozzce, WHEN REQUIRED,TO ANCHOR 

FINISH AS SPECIFIED 

a
 
a
 

GLO INSULATION FITTED. 
OVER SuPPORT 

WSULATION SUPPORT 
AS PER C.BC.C.¢c. 
STO. 18-3) 

BLOCK INSULATION FITTED TO HEAD, 
WiTh oars ATTACHED TO IMSUL ATION 
SUPPOR 

SECTION AA 

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL 

FIGURE 20-H-t 

~4. 
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i, SPECIFICATION 20-H 

B. APPLICATION - contd 

1, Equipment - contd 

d, Flat Surfaces 

(1) Block insulation shall be applied to flat surfaces 

(2) 

in staggered position with all joints tightly butted. 
It shall be securedwith wire attachedto blank nuts 

or other approved securement, On rectangular 

equipment, the blank nuts, or other approved 

securements, shall be placed on 12-inch centers, 
staggered, for bottom surfaces and on 24-inch 
centers, staggered for side and top surfaces. 
Where specified inthe Insulation Design Schedule, 
block may be applied to flat surfaces with an ap- 

proved adhesive, 

When specified thickness of insulation has been _ 
applied, reinforcing netting shall be stretched 
tightly over block and secured with tie wires or 
other approved securement, Entire surface shall 

be given a 1/2 inch thick, smooth and uniformly 
applied trowel coat of hydraulic setting insulating 
cement. Typical instalation is shown in Figure 
20-H-2, 

e
n
 
a
 

: 

TE WIRES 

tT MEX WIRE NETTING 

'a° Treen HYDRAULIC 
SETTine iesuLatiag 
CEMENT 

R
E
?
 

ry A
 FINISH AS SPECIFIED 

x
o
 

NE
S 

*,
 

ra
 

BLOCK INSULATION 

” 
‘” BLANK NUTS OR OTHER APPROVED SECURENENTS 
LOCATED OW 12” CENTERS STAGGERED, FOR BOTTON 
SURFACES AND 24° CENTERS STAGGERED FOR S108 
4NG TOP SURFACES 

APPLICATION OF CALCIUM SILICATE INSULATION TO FLAT SURFACE 

FtG, 20-H-2 

~ 5 o 
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i. SPECIFICATION 20-H 

B. APPLICATION - contd 

1, Equipment - contd 

e, Securement 

{1} Ali 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 ermbedded in insulation, 

(2) Alllayers of insulation on bottom heads of vertical 

equipmentand heads of horizontal equipment shall 

be secured in place with wire attached to blank 

nuts, or with insulation strap attached to insula- 

tion support, as specified in UCCC Standard 

18-31 and Figure 20-H-3. 

-OIBSVLATION STRAP AS SFECIHIED 

-— INSULGTIIN APPLIEQ WIth 
TISMTLY AVUTTEB JOINTS 

: isIE ATION SUPPORT aS 
CBaccc. STD 15-31 

ae A FLOATING RING SHALL 
NSTALLED ARQUNO BOTTOM 

NOZZLE TO PROVIOE aNCHOR 
FOR STRAP, 

E UREMENT eld CALCIUM Siu! ATE INSULATION ON VESSEL HEAD 

FIGUAE 20-H-3 
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II. SPECIFICATION 20-H 

B. APPLICATION - contd 

1, Equipment - contd 

f. Expansion Joints 

Expansion joints inflat surfaces or cylindrical vessels 

shall be insulated with flexible blanket insulation. 

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

EXPANDED METAL LATH EXTENDED 
OVER BLOCK A WININOM * 
SND SECURED WITH TIE WIRES 

'y BLANE NUTS OR OTHER 
APPROVED SECURENENT OF 

MINERAL WOOL BLANKET OF SPECIFIED 
THICKNESS FACED OUTSIDE WITH 2RPANDED 
METAL LATH AND OM THE INSIDE 
with 1° Wex WIRE NETTING THICKNESS J, 

aS SPECIFIER 

FINISh AS 
PIE Ors SPECIFIED 

THICKNESS T, 
AS SPECIFIED 

2 
CENTERS STAQOERED NOTE: VOIDS OF EXPANOED METAL LATH 

TO SE FILLED WITH MYDAAMLIC SETTING 
ceEMenY TROWELED FLUSH WITH BURFACE 
OF LATIN 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

FIs, ZO-H-4 
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Il. 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 JAGKET FITTED 
OVER EXPANSION JOINTS AND EXTENDED. 
OVER ADJAGENT PIPE INSULATION. 
SEGURE. WITH STRAP AT CENTER NO INSULATION BETWEEN SHEET 

ONLY METAL AND EXPANSION JOINT 

THCANESS 3,—) INSULATION 

AS SPECIFIED 
7 LJ 

-B. 4 
%, s 

FINISH AS L wn 
SPECIFIED 2T 

APPLICATION OF CALCIUM SILICATE INSULATION TO EXPANSION JOINTS 

FIG, Z20-H~S 
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HW. 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, 

VESSEL —— 
«a 

INSULATION BLOCK steuneo 
WITH STRAP AS SPECIFIED” 

ATIGN SUPPORT a 5 

PER C ACEC STD IS-31 

: : ‘ 

“a pms INCHES 

“L— Finish 45 speciriea 

FLANGE INSULATION SHALL NOT 
q BE STRAPPED BELOW THIS POINT 

SPACER BLOCK FOR LEVELING 
FITTED INSULATION [USE : 
Hy DRaLLIC SET BING INS Ue ™~ im 
LATING CEM FOLES JAN : on 
ONE INCH) _— MIN. @ INCHES 

tL 

SPACER BLOCK SECURED 
-_.FO VESSEL IMSUL ATION 

TO PROVIDE $217 JOINT 
AT TNiIS POINT 

ROUND OFF WITH FILLET 
OF INSULATING CEMERT 
AND CAULKING MASTIC 

APPLICATION OF CALCIUM SILICATE TO VESSEL FLANGE 

FIGURE 20.H-6 
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ll. 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 SLPPORT AS. 
PER CACC 
$70. 19-3! 

HYDRAULIC SETTING 
WSULAT ION CEMENT. 

TO v. EMBEDED 1 
hesitant , 
WHILE STILL TACKY. 

EAT RESISTANT SEALER. 

THICKNESS 
AD BPEOFIED 14 NOTE: OUTDOOR APPLICATION ONLY, 

WEATHER SEALING OF CALCIUM SILICATE VESSEL INSULATION 

AT UNINSULATED FLANGES 

FIGURE 20-n-7 

- 10 - 
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Il. SPECIFICATION 20-H 

B. APPLICATION - contd 

l, Equipment - contd 

je Vessel Nozzles 

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

WHEULATION MITER CUT AND FITTED DIMENSIONS SHALL BE IN 
accommance WITH FABRICATION DATA FOR FITTING 
cov 

‘i 

| rwicumess 7, 
BS SPECIFIED 

: 
RG 

PFT | PH x 
g | 1 \ 

FILL with “* 
5 SCRAP SLOCK 5 5; 

VESSEL WALL " | SS 
THICKNESS T, Ly Ly Vesa watt AS SPECIFIES THICKNESS T, of] 

as SPECIFIED 

- (INE MOZZLE BLIND NOZZLE 

APPLICATION OF CALCIUM SILICATE TO VESSEL NOZZLES 

PURE 20-H-6 

-tl- 
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Il. SPECIFICATION 20-H 

B. APPLICATION - contd 

1. Equipment - contd 

k, Vessel Legs 

(1) Vessel legs shall be insulated with block which 
shall extend over channel flanges and down channel 

Jeps to fireproofing. 

mum of one-half that specified for body of vessel, 

Thickness shall be a mini- 

(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 
shall be as shown in Figure 20-H-9, 

‘3 STRAP ANGHOR FOR SECUREMENT OF 
LE@ INSULATION, STRAP PLAGED VERTICALLY 
UNDER CIRCUMFERENTIAL STRAPS AND EX— 
TENDED TO TOP OF LEG ONLY 

LEG INSULATION 
SECURED WITH 
WIRE OR STRAP 

Fill RE-ENTRANT 
SPACE OF CHANNEL 
WITH BLOCK JySULA- 

TIOR 

SECTION aa! 

WITH 

OF INSULATION 

x, 

CINCUMFEREN TIAL r 

GOAT TOP OF FIREPROOFING 
WEATHER u) 

COATING BEFORE APPLICATION 

THIGKNESS 1, 
AS SPECIFIED , 

a 
irae ; A iy ow hate 
be VESSEL 
Te SFiNISH AS LEG 

Ros SPECIFIED 
it MIN, WT 

eo ot 
a v an 

ise C) r —® 
sb thy 1. 
aon 3 E 
4 

Ae
re

rr
oc
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h
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3
 

Dl
 f 

£3
 

et H 

BOTTOM HEAD 
INSULATION AS 

GIMED 

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL LEGS 

FIG. 20~H~-9 
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i. SPECIFICATION 20-H 

B. APPLICATION - contd 

1, Equipment - contd 

1. Vessel Skirts 

Skirts supporting vertical equipment shall have their 
outer surfaces insulated. Unless otherwise specified, 
insulation shall extend downward, from junction of skirt 
with bottom head, a minimum of four times the speci- 
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 
shal] be as shown in Figure 20-H-10, 

BLOCK INSUL AT FON . 

FIRISN AS SPECIFIED. 

5. “sl ; - —— BOTTOM HEAD INSULATION 
20 i SECURED WITH TIE WIRES & ATTACHED TO SPLIT RING 
z SUPPORT AS PER CBCCC, me STD +5- 42 

ze . 
*g 
So: a 
j [oo nsivig oF skit Nor insu. 

LATED UNLESS SPECIFICALLY 
NOTED 

VESSEL $MIRT————..- 
ee ee ee 
eu = = ee 

APPLICATION OF CALCIUM SILICATE INSULATION TO VESSEL SKIRT 

FIGURE 20-H-10 
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Il, 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 shall be 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, 1.B.16. 

2, Piping | 

a. Pipe Insulation 

(1) Thickness Schedule 

Unless otherwise specified, insulation in excess 
oftwo and one-halfinches total thickness shall be 

applied in multi-layer construction as specified 

in GENERAL SPECIFICATION, I.B.1. 

(2) Securement 

(a) Insulation shall be appliedto piping in accord- 
ance with GENERAL SPECIFICATIONS, LB. 
4,5,6, and 7. 

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

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

(d) All pipe insulation having outside diameters | 

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

-14. 
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Il, SPECIFICATION 20-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valves - contd 

(3) Insulatingcement may be applied as the insulating 

(4) 

(5) 

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 al} 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. 
Typical installations are shown in Figures 20-H-1], 
20-H-12, and 20-H-13. 

THICKNESS YT, A& SPECIFIED 

PIPE INSULATION 

FINISH AS SPECIFIED 

+ 

vy p
a
n
a
 

ELL COVERS Shalt BE FABRICATE 
iN ADGORDANCE WITH FABRICATION 
DATA FOR FITTING GOVERS 

DRSULATION 

APPLICATION OF CALCIUM SILICATE INSULATION TO WELDING ELL 

Fig. 20-KM~-IT 
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A
 

Il, SPECIFICATION 20-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valves - contd 

PIPE “ee a BS SPECIFIED 

\ 

* 

%, 
NOTE: FLANGE COVER FAGRICATED t 

ere a 
n. 2 Re 

——/ of? 

ki - 

te F 

a 

Ed 

IN ACCORDANCE WiTH FABRICATION 
DATA FOR FITTING COVERS. 

| oe NESS YT, 
AS SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 

FIG. 20-H- t2 

SLIP JOINTS NOT REQUIRED ON 
SIMGLE LAYER EXCEPT WHERE 
SPECIFICALLY CaLLED FOR 

FINISH AS SPECIFIED 

Lo accono! 
FLANGED WALVE COVER FABAICSTED 

IMG TO FAMRICATION DATA 
FOR FITTING COVERS 

THICKNESS Ag 
SPECIFIED 

APPLICATION OF CALCIUM SILICATE INSULATION TO FLANGED VALVE 

Fig. 20-N- 15 

~ 16 
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Il. SPECIFICATION 20-H 

B. APPLICATION - contd 

2, Piping - contd 

b. Fitting, Flange and Valve Covers 

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

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

‘¢, Steam Traced Installations 

Steam-trace lines, where specified, shall be installed 
and insulated in accordance withthe GENERAL SPEC- 
IFICATION, JI. B.15, 

d, Surface Finish 

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

e, Weather-Barrier 

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

-17- 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

II SPECIFICATION 21-H Asbestos Fiber 

Scope 

This specification covers the application of preformed asbestos 

fiber insulation for use on piping normally operating at tempera- 

tures from 70 F up to and including 750 F, 

Procedures outlined in the GENERAL SPECIFICATION, are 

applicable toand constitute an integral part of this specification. 

A. MATERIAL . 

1, Composition 

Material shall be composed of asbestos fibers blended 
with suitable inorganic binder, processed and molded at 

sufficient temperatures to produce a rigid, homogeneous 

thermal insulation, 

2. Properties 

Asbestos Fiber Insulation shall have the following 
properties: 

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

sion, 

Alkalinity, . . . 9. . . . pHshallbenotmore than 
10.7 

Coefficient of Expansion. . . Shrinkage shall be less 

(or Volume and Linear than 0. 7% when heated to 
Shrinkage) 750 F 

Combustibility . . . . . . Shall be incombustible 

~i- 
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H. SPECIFICATION 21-H 

A. MATERIAL - contd 

2, Properties - contd 

Compressive Strength . 

Density . . 2. 26 « . 

Flexural Strength. . . 

Hygroscopicity, . . . 

Specific Gravity . . 

Specific Heat . . . . 

Thermal Conductivity . 

~Z-« 

UCC 021976 

* Compressionof the | in. 

block shall be not more 

than the following: 

Lbs /sq.in. Compression 

5 »O7" 

10 ~ 15" 

20 30" 

40 . 55! 

Shall be not less than 12 

but not more than 16 Ibs. 

per cu. ft, 

Shall be not less than 

100 ibs, per sq. in, 

Weight gain of oven dried 

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 

Shall be approximately 
0.228 

Shall be approximately 
0.248 Btu/ib. 

MeanTemp°F BtuA.F. 
in. thk, 

200 0.40 

400 0.51 

660 0.62
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i. SPECIFICATION 21-H 

A. MATERIAL - contd 

2. Properties - contd 

Thermal Diffusivity . . . . Shall be approx, 0.197 

sq. ft, /day 

Thermal Shock Resistance, . Material shail not spall, 
chip, or crack, or other- 

wise fail when heated to 
750 F and then quenched 

with water. 

Accessory Materials 

Re 

i. 

Asbestos Fiber Insulation - Unibestos or approved 

alternate. , 

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

drawn bright annealed (18 gage). 

Insulation Strap - Stainless steel, 1/2 inch double 

pronged, type 304 or approved alternate, 

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

Insulating Cement - Hydraulic setting, Baldwin -Hill 

Powerhouse, Bagle-Picher One Coat or approved 

alternate, 

Finishing Cement - Hard surface, Eagle Picher No, 106 

Johns Manville 678 or approved alternate, 

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

approved alternate. 

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

alternate, 

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

Perma Glas Mesh, Glasfab or approved alternate, 

Fabricating Cement - A, P. Green Insulation Adhe- 
sive", or approved alternate. 

-3- 
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Il. SPECIFICATION 21-H 

B. APPLICATION 

1, Piping 

a, Pipe Insulation 

(1} Unless otherwise specified, insulation in excess 
of two and one-half inches total thickness shall be 

‘applied in multiple layers as specified in GENERAL 

SPECIFICATION, I.B.1. 

(2) Insulation shall be applied to piping in staggered 
positionin accordance withthe GENERAL SPECI- 
FICATION, 1.3.4, 5, 6, and 7, with all joints 
tightly butted and factory attached sheeting jacket, 
where furnished, removed. 

(3) Smallcracks and depressions, where present, shall 
be pointed up with insulating cement troweled 
smooth with insulation surface, 

b. Fittings, Flanges and Valves 

- Q) Fittings, flangesand valves shallbe insulated with 
a prefabricated insulation covers fabricatéd in 

accordance with the Dimensional Standard Fabri- 
cation Manual. 

(2). Where impracticalto shop fabricate fitting insula- 
tion, and with the approval of the representative 
of the Departmentof Designand Construction, fit- 
ting covers may be field fabricated, provided work 
is in accordance with Dimensional Standard Fabri- 

cation Data, Segments shall be carefully fitted to 
insure tight joints. 

(3) Shop fabricatedassemblies shall be cemented with 
specified fabricating cement. In allcases the 

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

' 21-H-4, : 
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SPECIFICATION 21-H 

APPLICATION - contd 

i. Piping - contd 

b. Fittings, Flanges and Valves - contd 

.
 

THICKHESS T, aS SPECIFIED — 

ELL COVERS SMAL( O€ FABRICATED 
ITH F. 1OnN 1 with 

OATA FOR FITTING COVERS 

IMBUL ATION 

NOTE: FOR MOAIZONTAL ELL 
PIPE JNSULATION OR VERTICAL ELt ON SHORT 

AGERE 

FIMISH AS. SPECIFIED. 

Tt ASBEST ULATION TO WELD 

“ety. Bie wet 

FINISH aS /PIPE INSULATION 
SPECIFIED : 

PIPE INSULATION 

re aes “A ‘Sy 

F oe ee 

jo} Ss 

F i 

AS SPECIFIED 

ROTE? FLANGE COVER SHaLL BE FASRICA: 
ACCORDANCE WITP FABRICATION DATA Teo Wn 
FOR FITTING COVERS 

APPLICATION OF ASBESTOS FIBER INSULATION TO 4} ELANG 

#6. 2 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 

€ _FIMISe as 
SPECIFIED 

{ xe 

re \ \ i — INSULATION 

a 

MOTE: FLANGED ELL COVER 
FABRICATED 19 SCCORANCE 
WITH FABRICATION DATA FOR 
FITTING COVERS 

MOTE: SLIP JOINT HOT REQUIRED ON 
SINGLE LAYER INSULATION EXCEPT WHERE 
ELL 19 LOCATED aT TOP OF RISEA 30° 
OR MORE IN LENGTH 

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED ELL 

#46, ZI-H-3 

1 

BLIP JOINTS MOT MEQUIRED FLANGED VALVE COVER FABRICATED 
OW SINGLE LAVEN EXCEPT : ACCORDING To FABRICATION BATA 
WHERE SPECIFICALLY FOR FIVTING COVERS 
CALLED FOR 

iS * insta taal Fi : ie: ow 

f : 

? if THICKNESS An 
FSH as SPECIFIED 
SPECIFIED 

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED VALVE 

_ FIG. IN o 
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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 insulationthickness does 

not exceed ]-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 preater 

than 6.625 inches shall be secured with stainless 

steel insulation strap. 

Fitting, flange and valve covers shalk be secured 

with specified insulation strap as required, 

-7~< 
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I. 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, 

FINISH OF SLIP JOINT COVER 
SHALL HO 

ADOACENT PIPE INSULATION 

NOTE: EXPAASION JOINT SHALL BE INSTALLED 
IM Cath 21-0" OF STRAIGHT PIPING, ROT INTER- 
RUPTED BY 71, aNGES, VALVES OA FITTINGS. FOR 
VERTICAL PIPING, EXPANSION JOWIT SHALL BE 

INSTALLED AT INSULATION SUPPORTS. 

EXPANSION JOINT FOR MULTIPLE LAYER APPLICATION OF ASBESTOS FIBER INSULATION 

F WO. 28 Gh. SHEET METAL JACKET 
CONTINUE OVER : SECURED TO PIPE INSULATION, OVER 

mnt wa. WEATHER BARBIE OF PIPE INSULATION 
WITH STRAP 

THICKNESS £3 SPECIMED 

Pia, Zi-MW 8 

(2) The expansion slip joints shall be installed at the 
insulation support in vertical piping. Care shall 
be exercisedthat slip jointis placed so movement 
occurs at the bottom in order to shed water. 

-~8~ 
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II. 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" in height 

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 
WOT BE STRAPPED BELOW 

THIS POINT 

ELL COVER SHALL BE FA8- 
RICATEO IN ACCORDANCE WITH MIN.T 
FABRICATION DATA FOR FITT= 
ING COVERS 

4 MIM, 

FINSH NOT CARRIED 
EXTEND PIVEN TO SHEET METAL 
3" OVER SHEET 
METAL 

NO. 26 G4. BHEET 
WETAL 

NOTE: SLIP JOINT SHALL BE PROVIDED 
FOR SINGLE LAYER APPLICATIONS 
WHERE RISER EXCEEDS 30°—0" In 
HIGHT AMO FOR MULTIPLE LAYER 
APPLICATIONS WHEAE RISER BICECOS 
16°=o" : 

APPLICATION OF MULTIPLE LAYER ASBESTOS FIBER INSULATION TO WELDING ELL 

fie. 21-H-B 

-9- 
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HH. 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) shali be in- 
sulated as shown in Figure 21-H-7. 

NO.26 PAUSE SHEET METAL rete INSULATION BETWEEN SHEE? 
FITTED OVER EXPANSION JOINTS AND WETAL AND EXPANSHOM JOINT 
EXTENDED OVER ADJACENT PIPE euLaTon. 
SECURE wiTw STRAP aT CENTER ONKY 

, Po or 

. ge. 
THICMHESS T 
a& SPECIFIED T a

k
e
 i 

P—— Min, 27 

FIMISW as 
SPECIFigD 

APPLICATION OF ASBESTOS FIBER INSULATION TO EXPANSION JOINTS 

> FIG BinHe? 

e. Steam Traced Installations 

Steam-trace lines, where specified shall be installed 

and insulated in accordance with the GENERAL SPECI- 

FICATION, 1.B.15, 

f{. Weather-Barrier 

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

- 10-- 
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Il. 

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 andthe application of preformed calcium silicate in- 

Sulation for use on equipment and piping normally operating at 

temperatures from 750 F up to and including 1200 F. 

Procedures outlined in the GENERAL SPECIFICATION, are 

applicable to and constitute an integral part of this Specification, 

A. MATERIAL 

1. Composition 

Material shall be composed of hydrous calcium silicate 

blended with asbestos fibers in suitable 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 

: 10.0 

Capillarity . . . . . . Whenplaced onwet surface 

absorption after one-half 
hour shall be less than 100% 
and after 7 days less than 

300% ofits original weight. 

-l- 

UCC 021985

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 18655 · Page 145 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/145

https://asbestosclaims.law/library/18655/145


Hl. 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. . . . . . . « to 14 Ibs. /cu, ft. 

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

Elasticity, Modulus of . . . Shall be not less than 

35,000 psi, 

Hygroscopicity. . . . . . Afterovendriedat 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 LO 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 . . . . . O15 to 0.28 

Specific Heat . . . . . . 0.20 to 0.30 Btu/Ib. °F. 

-lJlA = 
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ll, SPECIFICATION 25-H 

A. MATERIAL - contd 

2. Properties - contd 

Coefficient of Expansion . After beingheated to 1800 F 
then cooled, expansion upon 

reheating shall not exceed 

0.000004 per °F. 

Coefficient of Shrinkage. . When heated from 70 F to 
1800 F (not reheated) linear 
shrinkage sball be less than 

2%. 

Temperature Limits. . . Shall be suitable for use 

from 0 F to 1800 F without 

mechanical, thermal, or 

chemical failure, 

Modulus of Rupture . . . Shall be above 50 psi 

Thermal Conductivity . . Shall not exceed values at 
the following mean temper- 

atures: 

Mean Conductivity 
Temp.F Btuhr.,sq.ft,. 

°F, inch thk, 

100 0. 43 

400 0.58 

800 , 0. 78 

1200 1,09 

Thermal Diffusivity . . . Shalinotexceed0.35 sq, ft. 

Thermal Shock Resistance, Material shall not spall, 

chip or crack, or otherwise 

fail when heated to 1800 F 
and then quenched with 

water, 

UCC 021987 
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il, SPECIFICATION 25-H 

A. MATERIAL ~- contd 

3, Accessory Materials 

a. 

b. 

g. 

h, 

j- 

Hydrous Calcium Silicate Insulation - KayloNo. 20 or 
approved alternate. 

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

Insulation Strap - Stainless steel, 1/2 inchx .02@ 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, 

‘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 "CC", 

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

Fabricating Cement -A, P, Green "Insulation Adhesive"! 

Wire Netting - One inch, Hexagonal Mesh, No. 20 
gage, Stainless Steel, Type 304, or approved alternate. 
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Il. SPECIFICATION 25-H 

B. APPLICATION 

1, Equipment 

a. Insulation Supports 

Equipment shall be provided with insulation supports 

as called for in the GENERAL SPECIFICATIONS, 

LB.4. , 

b, 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. 

c. 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 CASLE RING OF TWISTED STAINLESS 
STEEL WIRE AROUND TOP CENTER 
NOZZLE WHEN REQUIRED TO ANCHOR 
STRAP. 

FINISH AS SPECIFIED 

VESSEL WALL 

INSULATION BLOCK FITTED Ya 
OVER SUPPORT 

INSULATION SUPPORT 
AS PER Cac. 
SIO. tS-34 

BY STRAPS ATTACHED TO SUPPORT 

SECTION A A 

APPLICATION OF KYDROUS CALCIUM SILICATE INSULATION TO VESSEL 

FIG. 26-H-4 
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Il, SPECIFICATION 25-H 

B. APPLICATION - contd 

1, Equipment ~ contd 

d. Flat Surfaces 

(1) Block insulation shall be applied to flat surfaces 

(2) 

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, 

P—-———TIE WIRES 

vane HEX WIRE NETTING 

ve" THICK MYDRAULIC 
SETTING INSULATING 
CEMENT 

=a FINISH AS SPECIFIED 

BLOCK INSULATION 

Ve BLANK NUTS OR OTHER APPROVED SECUREMENTS LOCATED ON 12° CENTERS STAGGERED FOR SOT Tom BURFACES AND 24 CENTERS STAGGERE O FOR SOE AND TOP SURFACES 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLAT SURFACE 
F1G, 25 -H-2 

~5e. 
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a
t
 

om
..
. 

If, SPECIFICATION 39-H 

B. APPLICATION - contd 

2. Expansion Loops 

“a. The insulation material shall be applied to ex- 

pansion loops as shown in Fig. 39-H~-2. 

GITIMINOUS FILL 
INSULATION 

RECOMMENOED ENVELOPS 

ROMINA OIMENStOn OINENSION | 
PIPE ~ < 
SHE ata, ital 

= INENES meres WCHES 
So 
4 a = i 78 3 . _ 

ad Ss aD 6 . Ly 

st . 4 ” 
4 . © amo iz a 8 

1 wt at] 

_ PLAN VIEW 

P 

TO UNDERGROUND EXPANSION LOOPS 

Fig. 39- nH -2 
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ll. SPECIFICATION 39-H co oo sea Seea oe. 

B. APPLICATION - contd ees 

ro, 3, Transition and Termination i 

ae Where the bituminous insulation system emerges | 

»’ - above the surface, a transition shall be provided to 8 

the type of ingulation specified for portion above 1 

surface. Details of the transition are shown on . ; | 

Fig. 39-H-3. - = 

-b. Where lines insulated with bituminous fill enter a - | 

manhole or building wall, an asbestos rope orlead - oD 
. packing shall be applied between the Pipe and the oa 

+ oo ‘sleeves, : J 

PREFORMED INSULATION i WEATHER- COATING SHALL oveR-Lap et L- 
; aS SPECIFIED 4 sMETAL JACKET oo 

> BITMINOUR FILL INBULATION - a 2 

. 20 GAGE GALVANIZED . 

: STEEL JACKET ao 
_ BACKFIRE wo I 

| - ae RECOMMENDED ENVELOPS er 

are ae z 172.4 ‘ ; ; i | 

g§ BANDS & LG 

fh 10 AND 12 8 ; : 

ie 4 * tb | 

+ TRANSITION AND TERMINATION OF ce 4 
: BITIMINOUS FILL INSULATION nn ere 

me ~ FIG 30-H-3 i : a 

6. 
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II, 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 tant, 

ends twisted and embedded in insulation. 

(2) Alllayersof insulation on bottom heads of vertical 
equipmentand 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&CCC Standard 

IS-31 and Figure 25-H-3. 

ry Tr 
ai 

INSULATION STRAP AS SPECIFIED 
it Ei }y LJ 

HUW 4 i INSULATION APPLIED WITH 
a TIGHTLY BUTTED JOINTS 

ad J + t , 

\i 

\ ' ‘ INSULATION SUPPORT AS 
PER C.86.6.c. STO. 15-31 

NOTE: A FLOATING RING SHALL 
ON BE INSTALLEO AROUND BOTTON 

NOZZLE TO PROVIDE ANCHOR 
FOR STRAP. 

SECUREMENT_ OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD 

FiI6. 26 -H-3 
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SPECIFICATION 25-H 

B. APPLICATION - contd 

1, Equipment - contd 

£. Expansion Joints 

(1) Expansion joints in flat surfaces or cylindrical 
vessels shall be insulated with flexible blanket in- 
sulation. Typical installation is shown in Figure 
25-H-4, 

MINERAL WOOL BLANKET OF SPECIFIED THICKNESS FACEO OUTSIDE WITH EXPANDED 
- METAL LATH AND ON THE INSIDE wiTH 

(" HEX WIRE NETTING THICKNESS T, 
AS SPECIFIED 

FINISH AS 
SPECIFIED 

EXPANSED METAL LATH EXPANDED 
OVER BLOCK A MINIMUM OF 6 
AND SECURED WITH TiE WIRES. 

THICKNESS T, 
AS SPECIFIED 

BLOCK 
INS UL ATION 

‘e" BLANK NUTS OR OTHER 
APPROVED SECUREMENT ON 
12" CENTERS STAGGERED 

NOTE: VOIDS OF EXPANOEO METAL LaTH 
TO BE FILLED WITH HYDRAULIC SETTING 
INSULATING CEMENT TROWELED FLUSH with 
SURFACE OF CATH. 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 
FIG. R5-H-4 . 
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I. SPECIFICATION 25-H 

B. APPLICATION - 

1, Equipment - c 

contd 

ontd 

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 AND EXTENDED 
OVER AOJACENT PIPE INSULATION. 
SECURE WITH STRAP AT CENTER OMLY. —— NO INSULATION BETWEEN SHEET 

METAL AND EXPANSION JOINT cle THICKNESS, T, - = —— INSULATION 

s ag Ky x * a Te ee Hye *,* a al J x : 3 
> Rt /H o rr 

mm 43] 
cz : a0 eek , 

% . Es 
wa % a eae * ao un, * My 

FINISH AS MIN 
SPECIFIED 2T 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO EXPANSION JOINTS 

FIG. 25 -H-3 
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i. SPECIFICATION 25-H 

B. APPLICATION - contd | 

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 C.& CO.CC, STO. 15-3 

SPACER BLOCK FOR LEVELING 
FITTED INSULATION (USE 

#) 
* MIN. 4 INCHES 
Fei 

y— FINISH 4S SPECIFIED 

MYORAULIC SETTLING INSU- 
LATING CEMENF IF LESS THAN 
ONE INCH) 

THICKNESS T, 
AS SPECIFIED | 

i
 

~
 
+
 

5
 
F
a
g
 

F
g
 
Na
y 
*
 
%
 M
e
 i

 
a
 

Ls® 

»__ THICKNESS T, 
rod AS SPECIFIED 

Ss | : FLANGE INSULATION SHALL NOT 
N ye BE STRAPPED BELOW THIS POINT 

| 
t MIN. 4 INCHES 

t 
SPACER BLOCK SECURED 

Pad TO VESSEL INSULATION 
JO PROVIDE SLIP JOINT 

r
a
 

ry
 
3
 

a
y
 

*
,
*
 

r
e
}
 

N AT THIS POINT 

ROUND OFF WITM FILLET 
OF SNSUL ATING CEMENT 
ANG CAULKING MASTIC 

APPLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL FLANGE 
FIG. 29 -m-6& 
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SPECIFICATION 25-H 

B. APPLICATION - contd 

1. Equipment - contd 

h, Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure. 
25-H-7. 

INSULATION MITER CUT AND FITTED DIMENSIONS SHALL BE 
IN ACCOR OANCE WITH FABRICATION DATA FOR FITTING 

FINISH AS 
: m renee 

FiNISH AS — 
-s Ed 7 

THICKNESS T, 
AS SPECIFIED 

SPECIFIED om 3 
my. Ff rm oe = 

paca % =. 7 * 

ca - i 
4 

FILL WITH [a . 
on SCRAP BLO tab 7 

a 7 LF 
Se Sy % » 

A ee VESSer WALL Siete 
THICKNESS T, VESSEL WALL 
AS SPECIFIED cooen Nyt THICKNESS T, 

: AS SPECIFIED 

LINE NOZZLE ’ BUND NOZZLE 

APPLICATION OF HYOROUS CALCIUM SILICATE TO VESSEL NOZZLES 

FIG. 25 -H-7 

A
,
 

-~ 10 - 
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qi, 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 channel flanges between body in- 

sulation shall be filled with block. Installation 

shal] be.as shown in Figure 25-H-8, 

4" STRAP ANCHOR FOR SECUREMENT OF 
LEG INSULATION, STRAP PLACED VERTICALLY cy ao 
UNDER CIRCUMFERENTIAL STRAPS AND EX- AS ePECRIED TENDED TO TOP OF LEG ONLY 

aes obs 
et 
ore GEG InsuL ATION famine 4 _vesseL Lec 

. WIRE OR STRAP DEL Srins asf} 
tH ipa SPECIFIED Af | 
Ho 

- MIN, AT 
CIRCUMFERENTIAL | nou 

—Al STRAPS RUN BET- hoa 
FILL RE-ENTRANT @\ WEEN LEG ANDO * Ow i 
SPACE OF CHANNEL i Aal VESSEL WOLL — 
WITK BLOCK INSULA- sm we 
TION da H 

vy Pl L 
a8 
hod 
oo Py 

TION A at ro os SECTION A Ar yo Pe 

4a iy) Min, 
a Rs eT 

LEG FIRE. sed [Ed 
COAT TOP OF FiREPROOEING PROOFING Wasi Head] ZeotTom HEAD 
WITH WEATHER-BARRIE 
COATING BEFORE Ae PLicat 
OF INSULATION 

INSULATION Ag 
SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL LEGS © 
Fig. 29-n-8 

-ll. 
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ll, SPECIFICATION 25-H 

B, APPLICATION - contd 

1, Equipment - contd 

j.. Vessel Skirts 

equipment shall have their 

Unless otherwise specified, 

insulation shall extend downwa
rd, from junction of skirt 

with bottom head, a minimum
 of four times the speci- 

fied thickness, but not les
s than twelve inches, or t

o 

bottom of skirt, if that distance is less thantwelve 

inches. Thickness shall be as specified for body
 of 

vessel, The bottom head insul
ation shall be supported 

in accordance with C&GCG Sta
ndard 1S~42. Installation 

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

Skirts supporting vertical 

outer surfaces insulated. 

a 

BLOCK INSULAT on | 

FINISH AS SPECIFIED 

VESSEL / 

BOTTOM HEAD INSULATION 

SECURED WITH TIE WIRES 
ATTACHED TO SPLIT RING 
SUPPORT AS PER CBCCC 

STD. 1S- 42 

4
T
 W
I
N
 
B
U
T
 N
O
T
 

L
E
S
S
 
T
H
A
N
 

I 

____| _ INSIDE OF SKIRT NOT INSU- 
LATED UNLESS SPECIFICALLY 
NOTED. 

VESSEL SKIRT 

APPLICATION OF HYDROUS CALCIUM SILICATE INSU
LATION TO VESSEL SKIRT 

FG. 25-4 -9 

-l2- 
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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. 

l. Weather-Barrier 

‘Weather-barrier shall be installed in accordance with 

the GENERAL SPECIFICATIONS, 1.B.19. 

2. Piping 

a. Pipe Insulation 

(1) Insulation shall be appliedto piping in accordance 
with GENERAL SPECIFICATIONS, 1.B.4, 5, 6, 
and 7, 

(2) Unless otherwise specified, insulation in excess 
of twoand one-half inches total thickness shall] be 

appliedin multi-layer construction as specified in 

GENERAL SPECIFICATION, 1.B.1., 

b. Fittings, Flanges and Valves 

(1) Fittings, flangesand valves shall be insulated with 
prefabricated fitting covers (preferred method) in 
accordance with C&CCC Dimensional Standards 
Fabrication Manual, 

(2) Fitting, flange and valve covers may be field fabri- 
cated provided work 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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I. SPECIFICATION 25-H 

B. APPLICATION - contd 

2. Piping - contd 

b, Fittings, Flanges and Valves - contd 

(3) Insulation for all fittings shall be fitted and 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 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.. 

Typical installations are shownin Figures 25-H-10, 

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

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL 

a
i
 

c
y
 

ELL COVERS SHALL BE FABRICATED 
IN ACCORDANCE WITH DIMENSIONAL 
STANDARD FABRICATION OATA 

THICKNESS T, AS ree 

- 

INSULATION 

PIPE INSULATION , 

FINSSH AS seccinem / 

FIG, 23 - 4-10 

~-ji4- 
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Il. SPECIFICATION 25-H 

B. APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valves - contd 

FINISH AS SPECIFIED 

>»
 PIPE rN 

gy 

THICKNESS. T, 
AS SPECIFIER 

NOTE: FLANGE COVER FABRICATED 
IN ACCORDANCE WITH OIMENSIONAL 
STANDARD. FABRICATION Oara. 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 
FIG 25-HW-t! 

WIRE BLOCKS To 
PIPE TO SUPPORT 

- THICKNESS T, OUTSIDE COVER 
AS SPECIFIE Tt? 

FINISH AS 
; a *. ‘SPECIFIED ~~ \ 

> \, . 
ar er", oe 

‘ Yr Mi insmeesseenren ( 

RICA 
MIN Ye T i bs | WITH OMENSIONAL STANOARO 

1 a FABRICATION DATA. 

1 | y 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED ELL 

FIG 25-N-12 

- 15. 
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U. SPECIFICATION 25-H 

B, APPLICATION - contd 

2. Piping - contd 

b. Fittings, Flanges and Valves - conid 

SLIP JOINTS NOT REQUIRED OF FLANGED VALVE COVER 
SINGLE LAVER EXCEPT WHERE FABRICATED ACCOROING 
SPECIFICALLY CALLED FOR . 7 OES ONAL SANA 

‘ ar ae FRER 1ON DA 

@ aww EPA 
fa Ce) Ae 

‘ 

rs = 
= ot re 

FINS AS SPECIFIE TAN * a 
as » ~ Ss A y+ & 2 THICKNESS AS SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE 

Fig 25-H-93 

(4) Fitting insulation shall be secured with specified 

wire or sirap as required, 

L 

i 
: 

! 

i 

i 

ec. Steam Traced Installations 

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

FICATION, 1.B.15, 

Surface Finish 

Where present, smail cracksand depressions shall be 

filled and smoothed with insulating cement prior to 
application of weather-barrier. 

~ 16 - 
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II. SPECIFICATION 25-H : 

B. APPLICATION - contd 

2. Piping ~- contd 

e. Weather-Barrier 

4 Weather-barrier shall be installed in accordance with 
GENERAL SPECIFICATION, 1.B.19. 

-17- 
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Il, 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

SPECIFICATION 31-H 

Scope 

THERMAL INSULATION SPECIFICATIONS 

Prefabricated Aluminum 

This specification covers the application of prefabricated alumi- 

num insulation for use on equipment and piping normally operating 

at temperatures from 32 F up to and including 1000 F. it is 

applicable to both indoor and outdoor service. 

Procedures outlined in the GENERAL SPECIFICATION, are appli- 

cable to and constitute an integral part of this Specification. 

A. MATERIAL 

I. 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, te form isolated air chambers, Units shall be 

equipped with means for securement. 

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. 

UCC 022005 
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Il, SPECIFICATION 31-H 

A, MATERIAL - contd 

2. Properties - contd 

b. Form 

Prefabricated aluminum insulation shall be furnished 

in units, which can be easily handled, in the following 

forms: 

(1) Sectional Pipe Insulation 

(a) 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), 

(b) 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 overlap and water- 

shed, Joints of units shall be fabricated to 

form effective thermal insulation. 

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

(d) Sectional pipe insulation shall be furnished 
-with metal bands (preferred) or other-fasten- 
ing devices where authorized, 

(2) Fitting, flange and valve covers shall be prefabri- 
cated, and of the same general composition and 
construction as sectional pipe insulation. 

(3) 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. 

UCC 022006 
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Il. 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 shallbeNo. 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. . 

ty ; (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. 

fk 

wetre usivud. Accessory Materials 

a. Prefabricated: Aluminum - Mirror Insulation or ap- 

proved alternate, Qeneteesh tg. oE of 

2 .b,. Stainless Steel.insulation Strap .- BIB: inch x.015, Type 
: 304 Or. approved alternate, cece dt) 

WR HIS A Ea het gba hs? SES go ca 

Bosgeis a ye ee Aluminum | Clips bad ‘Double pronged, A. J. Gerrard or 

approved alternate. nue. ud beaters 

d, Aluminum Sheet Metal Screws (Minimum Size No, 12) 

e, Caulking Mastic - Suitable, for. temperature to which it 
will be subjected. — 

sameeren 

Aluminum Pressure “Sensitive Sealing Tape - Suitable 

for temperature to which it will he subjected. 

eg, tert Pt eset merges 5 dopey rs 

UCC 022007 a
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Hf. SPECIFICATION 31-H 

B. APPLICATION 

1, Equipment 

a, Supports 

Equipment shall be provided with insulation supports 

as specified in the GENERAL SPECIFICATIONS, 

b, Thickness Schedule 

Unless otherwise specified, insulation shall be applied 

in one layer. 

ec, Curved Surfaces 

Panels fabricated for curved surfaces shall be applied 
with edgesclosely 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, 

d, Flat Surfaces 

Panels fabricated for flat surfaces shall be applied in 
the same manner as specified for curved surfaces. 

Where the span of surface to be insulated exceeds 30", 
paneis shall be secured to the surface by a method 
approved by owner, 

1 

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. 

-~4. 
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I. SPECIFICATION 31-H 

B. APPLICATION - contd 

2. Piping - contd 

a. 

b. 

Pipe Insulation - contd 

(3) Insulation shall be applied to piping with the flusn 

separator end of each section inserted into over- 

lapping end of abutting sections, The extended 

longitudinal edges of each section shall be lapped 

over flush edges of opposing half-section so that 

all joints are tightly abutted. 

(4) Lapped edges of outer shell shall be placed so as 

to shed water, 

Fitting, Flange, Valve and Pipe Bend Covers 

Fittings, flanges, valves and bent piping shall be in- 

sulated in a manner similar to that for straight piping. 

The fitting covers shall be applied with telescoping 

joint connections to the adjacent pipe insulation, In 

cases where the covers adjoin other types of insulation, 

the covers shall be designed to overlap the dissintilar 

insulation. 

Securement 

Insulation shall be secured in place with insulation 

strap, or screws, furnished by the manufacturer, as 

specified in the Accessory Materials Section of this 

Specification. 

General 

(1) Care shall be taken in the application to prevent 

crushing or other abuse of the insulation, and to 

preserve the factory finish of the outer shell, 

(2) Where any field cutting or fitting around supports 

or nozzles is required, care shall be exercised to 

insure good workmanship, and to seal the individual 

air chambers in the insulation, 

UCC 022009 
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II, SPECIFICATION 31-H 

B. APPLICATION - contd 

2. Piping - contd 

d. General - contd 

' (3) Where equipment or piping is located outdoors, or 

(4) 

(5) 

where otherwise required, joints or openings in 
outer shell of the insulation shall be caulked or 
flashed toformawatershed., Where caulking 
mastic is impractical te 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. 

UCC 022010 _
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I, 

UNION CARBIDE 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 

insulation for use on equipmentand piping, operatingabove 70°F, 

specified to be protected from fire exposure. 

Procedures outlined inthe GENERAL SPECIFICATION are appli- 

” cable to and constitute an integral part of thisSpecification, 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 24 hours sub- 
.mersion in water. 

‘Alkalinity . . . . . . . pHshallbenot more than 

10.0 

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

face absorption after one 

half hour shall be less 

than 100%andafter seven 

days less than 30% of its 

original weight. 

-l- 
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Il, SPECIFICATION 32-H 

A; MATERIAL - contd 

- contd 2. Properties 

. 

Combustibility. . , 

Compressive Strength 

Density . . , . . e 

Flexural Strength, . , 

Elasticity, Modulus of . 

Hygroscopicity. . . , 

Resistance to Abrasion , 

Resistance to Acids or , 
Caustics 

Specific Gravity . . , 

Specific Heat . . . , 

~JlA « 

UCC 022012 

* 

° 

. 

+ « . Shall be incombustible. 

Percent of deformation 
shal] be less than listed 
below: 

Load Deformation 
Ibs./sq.in. per cent 

20 2 

60 6 
109 10 

10 to 14 Ibs, /cu, ft, 

Shall be not less than-40 
psi, 

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

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

0.15 to 0.28 

0.20 to 0.30 Btu/lb.°F, 

a
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II. SPECIFICATION 32-H 

A. MATERIAL - contd ° 

2. Properties -. contd 

Coefficient of Expansion . 

Coefficient of Shrinkage. . 

Temperature Limits, .. . 

Modulus of Rupture . . . 

Thermal Conductivity .. 

. Thermal Diffusivity . oo. . 

Thermal Shock Resistance. 

3. Accessory Materials 

After being heatedto 190°, 

_then cooled, expansion upon 

reheating shall not exceed 

~ 000004 per °F. 

When heated from 70°F to 
1800°F (not reheated) linear 
shrinkage shall be less than 
2%. 

“Shall be suitable for use 

from 0°F to 1800°F without 

mechanical, thermalor 

‘chemical failure. 

Shall be above 50 psi 

Shall not exceed values at 

the following mean temper- 
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, 

~2- 
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II, 

as - 

SPECIFICATION 32-H 

A. Material - contd 

3. Accessory Materials - contd 

b. Wire - Stainless steel, 6.0475 inch diameter, type 
304 cold drawn bright annealed 18 gage. 

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

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

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

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

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

h, Fabricating Cement - Franset Refractory Cement, or 
approved alternate. 

i. Wire Netting - One inch, hexagonal mesh, No. 20 gage, 
stainless steel or monel, 

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

_k, Mineral Wool Blanket - Black, spun rock wo L hex 
netting one side, expanded metal lath on the other side, 

-3- 
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Il, SPECIFICATION 32-H 

B. APPLICATION - contd 

1. Equipment - contd CL 

ae 

b.. 

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

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 IB. 2.as Os of this ‘Specification, 

Curved § Surfac es 

On all equipment, insulation block shall be cut into 
curved segments to fit vessel surface and applied to 

vessel sides and heads in staggered position with all 

joints tightly. butted. Block shall be applied to vessel 
sides with linear dimension paralleling axis of vessel. 
Typical installation is shown in Figure 32-H-1. 

SECTION a A 

INSULATION BLOCK FITTED TO HEAD 
AND SECURED WITH STRAP. PROVIDE 
A CABLE RING OF TWISTED STAINLESS 
STEEL WIRE AROUND TOP CENT 
NOZZLE WHEN REQUIRED 79 ANCHOR 
STRAP. 

FINISH AS SPECIFIED 

VESSEL WALL 

“INSULATION BLOGK FITTER 
OVER SUPPORT 

MITER SAW 
aLocK 

INSULATION SUPPORT 
$ PER CACC. 

STO. 1S-3 

INSULATION BLOCK FITTED TO HELD SECURED 
BY STRAPS ATTACHED TO SUPFO 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL 

FIG. 32-H-1 

-~-4. 
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MN. SPECIFICATION 32-H 

B. APPLICATION - contd 

1, Equipment - contd 

qa, Flat Surfaces 

Block insulation shall be applied to flat surfaces in 
Staggered position withall joints tightly butted. It shal} 
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, 

i? HEX WIRE NETTING 

¥e? THICK RYDRAULIC 
SETTING INSULATING 
CEMENT 

A
W
S
 

: 

FINISH 43 SPECIFIED 

E
Y
,
 

ta
y 

na
ti
n 

A
S
C
 A
N
S
E
 

S
R
O
 

a
 

V
8
 

BLOCK INSULATION 

A" BLANK NUTS OR OTHER APPROVED SECUREMENTS 

AGG ANO TOP SUAFATES sr £0 FOR SDE 

~ APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLAT SURFACE 
Fig, 32-nh~2 

’ 
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It. 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 1S-31 and Figure 32-H-3, 

—
 

' SECUREMENT OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD 

INSULATION STRAP AS SPECIFIED 

INSULATION APPLIED WITH 
TIGHTLY BUTTED JOINTS 

INSUL ATION SUPPORT AS 
PER C.&C.C.C. STD 15-31 

NOTE: A FLOATING RING SHALL 
INSTALLED AROUND BOTTOM 

NOZZLE TO PROVIDE ANCHOR 
. FOR STRAP 

FIG. 32-H-3 

-6- 
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Tr. 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 FACEO OUTSIDE WITH EXPANDED 

INSIDE with ETAL L&TN ANDO ON THE 
‘ HEX WHRE NETTING THICKNESS T, 

AS SPECIFIED 

FINISH as 
SPECIFIED EXPANDED METAL LATH EXPANDEQ 

OVER BLOCK A MINIMUM OF 6 
AND SECURED WITH TIE WIRE 

THICKNESS T, 
AS SPECIFIED 

@LOcK 
INSULATION 

4” BLANK NUTS OR OTHER | 
-APPROVED SECUREMENT ON 
12" CENTERS STAGGERED 

NOTE: VOIDS OF EXPANDED METAL LaTH TO BE FILLED WITH HYDRAULIC SETTING 
INSULATING CEMENT TROWELEO FLUSH wiTH 
SURFACE OF CATH. 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

FIG 32-H-4 

-7- 
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ll. 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 movementis likely 

to occur in the insulation, non-setting sealer shall be 

appliedto surfaces of insulation to provide proper slip 

joint, 

NQ 26 G&A. SHEET METAL JACKET FITTED 
OVER EXPANSION JOINTS AND EXTENDED 
OVER ADJACENT PIPE INSULATION. 
SECURE WITH STRAP AT CENTER ONLY. No INSULATION BETWEEN SMEET 

MET4SL AND EXPANSION JOINT 

THICKNESS T, INSULATION 
AS SPECIFIED a %, 7 ne * 

aa €& tp Be 
a 

? 

‘e- % 2 smelt 

y 5 y oy ee ty, * 
2% “4 ~~, % % % & & %& % % % % 

FINISH AS MIN. 
SPECIFIED 2T 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO EXPANSION JOINTS 

FiG. 32-H-S 

UCC 022019 
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Wl. 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 toshed water, Typical installation is shown 
in Figure 32-H-6. 

Y 
VESSEL wate _—_———— | 

MIN. 4 INCHES 

lp 
INSULATION BLOCK SECURED 4A 

- WITH STRAP &S SPECIFIED a a 
TZN * de lo FINISH AS SPECIFIED 

t * be 
a THICKNESS 7 INSULATION SUPPORT AS AT jel ie —as SPECIFI PER CACC. STO. IS-3 PPR te $ eo 
2 # 

# 
FLANGE INSULATION SHALL NOT 

ial BE STRAPPEO BELOW TiS POINT 
: ha 

SPACER BLOCK FOR LEVELING x U ae 
FITTED INSULATION LUSE Pair 
Lar EN 
GNE INCH) : NJ MIN. 4 INCHES 

TO VESSEL INSULATION $y, SUL 
2g SPECIFIED ‘ TQ PROVIDE SLIP JOINT 

AY THIS POINT 

ROUND OFF with FILLET 
F INSULATING CEMENT 

AND CAULKING MASTIC 

APPLICATION OF HYDROUS CALCIUM SILICATE TO VESSEL FLANGE 
Fig. 32-H-6~ 

A.
 

a
 

R
A
S
 

y
t
.
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2
s
 

e
e
 

K
y
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II, SPECIFICATION 32-H 

B. APPLICATION ~ contd 

1, Equipment - contd 

i. Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 

32-H-7,. 

INSULATION MITER CUT AND FITTES DIMENSIONS SHALL BE 
IN ACCORDANCE WITH FABRICATION DATA FOR FITTING 
aN 

SPE: res ~ CH 

THICKNESS T, 
FINISH &S AS SPECIFIED 
SPECIFIED v3 

\ ‘* 

THICKNESS T, 
AS SPECIFIES {

 
ee
e 

“b
ee
 

a
t
 

%
 

LINE NOZZLE 

FILL WITH 
SCRAP 82: 

VESSEL WALL 

THICKNESS T, 
AS SPECIFIED 

BLIND NOZZLE 

VESSEL WALL 

APPLICATION OF _HYDROUS CALCIUM SILICATE TO VESSEL NOZZLES 

FIG. 32-H-7 

-10- 
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Ii, SPECIFICATION 32-H 

B. APPLICATION - contd 

1. Equipment - contd 

j. Vessel Legs 

(1) Vessel legs shall be insulated with block which 

(2) 

shal) extend over channel flanges and down legs to 
the standard fireproofing on legs. Insulation thick- 
ness on legs shall be equal to that of vessel. 

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, 

Me" STRAP ANCHOR FOR SECUREMENT OF 

COAT TOP OF FIREPROOFING 
WITH WEATHER-BARRIER 
COATING BEFORE APPLICATION 

LEG INSULATION, STRAP PLACED VERTICALLY THICKNESS T UNDER CIRCUMFERENTIAL STRAPS AND EX- % AS SPEQPIED TENDED TO TOP OF LEG ONLY 

. H] 

. "s oes fH ‘ 
LEG INSULATION ane ia SECURED WiTH — J VESSEL LEG 
WIRE OR STRAP yy S FINISH AS 

EN oe } SPECIFIED “ef | 

ae } MIN, 2 T A) CIRCUMFERENTIAL Aree t . 
“hl STRAPS RUN BET- ER ud ‘ FILL RE-ENTRANT SAL WEEN LEG AND won lJ SPACE OF CHANNEL i VESSEL WALL bje 

WITH BLOCK INSULA- amar aii Uf 
TION : Att 6) Pat :_® aE ie 

Woy Pan 18 oe oe 
aol “<> 2 H 

S 1 wy Fg 
a i=) 

fers} 
a Fe 

« a ar) Fs MIN. 

L ir 

53 eee FIRES wt SS 

eee] PROOFING “ihe st Fea por Tom HEAD 
NSUL AT IGN AS 

OF INSULATION SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL LEGS 
FIG. S52-H-@ 
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il, SPECIFICATION 32-H 

B. APPLICATION - contd 

1. Equipment - contd 

k. Vessel Skirts 

Skirts supporting vertical equipment shall have their 

outer surface’s insulated. Unless otherwise specified, 
insulation shall extend from junction of skirt with bottom 

head to standard fireproofing or to foundation as shown 

in Figure 32-H-3. 

Thickness shall be as specified for body of vessel, 

m3
 

BLOCK INSULATION —— | heen 

i 

hd 

FINISH aS SPECIFIED .. »
 
<
 F
e
 

VESSEL 

— BOTTOM HEAD INSULATION 
SECURED WITH TIE wiREsS 
ATTACHED TO SPLIT RING 
SUPPORT AS PER C.acce. 
STO.1S- 42 

‘ hs FI acl }-— tNSiOE OF SKIRT NOT tNSU- 

| LATEO UNLESS SPECIFICALLY 
NOTED. 

VESSEL SmiRT. 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL SKIRT 

FIG. 32 -H-S 
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Il, SPECIFICATION 32-H 

B. APPLICATION = contd 

1, Equipment ~ contd 

1, 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. 

m, Weather-Barrier 

Weather-barrier shall be installed inaccordance with 
the GENERAL SPECIFICATION, I.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 ‘1 
2-1/2 1 1-1/2 
3 1-1/2 1-1/2 
3~1/2 1-1/2 2 
4 2 2 

(2) Securement 

All layers of insulation shall be secured with stain- 
less stee] insulation strap spaced in accordance 
with GENERAL SPECIFICATION, 1.B.5,c. and d. 

-~ 13. 
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Tl. 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 
work is in accordance with DIMENSIONAL STAND- 
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, Im no case will wide cement 

joints, or voids and holes filled with fabrication 

cement, be permitted. Typical installations are 
shownin Figures 32-H-10, 32-H-10, 3Z2-H-12 and 
32-H-13,_ , 

-~ 14 - 
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Il SPECIFICATION 32-H 

B. APPLICATION «- contd 

2. Piping - contd 

b. Fittings, Flanges and Valves ~- contd 

~—— 

' 
t 

i 
} 

THICKNESS Tf, AS SPECIFIED 

| ams COVERS SHALL BE FAQRICATED 
- IN_ ACCORDANCE WITH OIMENSIORNAL 

STANDARD FABRICATION DATA 

INSULATION 

PIPE INSULATION 

FINISH AS SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO WELDING ELL 

FIG. 32-2390 

PIPE INSULATION: 
FINISH AS SPECIFIED 

THICKNESS _T, 
AS SPECIFIED 

NOTE: FLANGE COVER FABRICATED 
IN ACCOROANCE WITH OTMENSIONAL 
STANDARD FABRICATION DATS. 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 
FIG. 32-H- 01 

-~ 15 ~ 
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SPECIFICATION 32-H 

B. APPLICATION - 

2. Piping - contd 

contd 

b, Fittings, Flanges and Valves - contd 

on 
I 

WIRE BLOCKS TO 
PIPE TO SUPPORT 
QUTSIDE COVER THICKNESS Ty 

S SPECI FEIN, | 

re [Sie 1 an Finish AS 
SPECIFIED 

Tho. f 
. 2 

ane >, 
VY? ha 
| ™% Ae . 

, yi T 

“hogy a NOTE: FLANGED ELL COVER 
> » FABRICATED IN ACCOROANCE 

wih. % 7 ue r WITH DIMENSIONAL STANDARD 
y FAGRICATION OATA. 

APPLICATION _OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED ELL 

FIG, 32-H-t2 

(re 

SLIP JOINTS NOT REQUIRED ON. 
SINGLE LAYER EXCEPT WHERE 
SPECIFICALLY CALLED FoR 

S 
a 

FLANGED VALVE COVER 
FABRICATED ACCORDING 

STANDARD TD DIMENSIONAL 
FABRICATION OATA 

ek 
wae . ry 

FandSH AS SPECIFIE yy ~~ 84 KR * . 
ee. swe a Ji____rickness AS SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE 

FIG a2-H-13 

-16- 
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Raat te Me 

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) Where specified on Insulation Design Schedule 

(2) 

«) 

(4) 

(5) 

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 pasition, where possible, and 
with all joints tightly butted, 

Insulation on conduit and copper tubing shali 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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Hi. SPECIFICATION 32-H 

B. APPLICATION - contd 

2. Piping - contd 

d. Weather-Barrier 

Weather -barrier shall be installed in accordance with 

GENERAL SPECIFICATION, I.B. 19. 

- 18 - 
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UNION GARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Il. SPECIFICATION 32-L Hydrous Calcium Silicate 

and Cellular Glass 

Scope 

This specification describes the essential requirements for the 

purchase and the application of hydrous calcium silicate and © 

‘cellular glass insulation to Low Temperature Equipment and 

Piping, normally operating below 70°F, to be protected from fire 

exposure, 

Procedures outlined in the GENERAL SPECIFICATION, are appli- 

cable to and constitute an integral part of this Specification. 

A. MATERIAL 

1. Hydrous Calcium Silicate 

a, Composition 

Material shall be composed of hydrous calcium silicate 

blended with asbestos fibers in suitable proportion, 

with or without inorganic filler added. 

b. Properties 

Hydrous calcium silicate insulation shall have the 

following properties: 

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

mersion in water. 

Alkalinity. . . . . . . pHshallbenotmorethan 

a . 10.0, 

Gapillarity . . . . . . Whenplaced on wet sur- 

face absorption after 

one ~half hour shall be 

ae 
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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, 

After being heated to 

1800°F, then cooled, ex- 

pansion upon reheating 

shall not exceed .000004 

per °F. 

. Coefficient of Expansion , 

When heated from 70°F 
to 1800°F (not reheated) 

linear shrinkage shall be 
less than 2%, 

Coefficient of Shrinkage . 

Shall be suitable for use 

from 0F to 1800°F with- 

out mechanical, thermal 

or chemical failure, 

Temperature Limits . , 

Modulus of Rupture . ., . Shall be above 50 psi 

Shall not exceed values 

at the following mean 
temperatures: 

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

°F, in, thic kness 

Thermal Conductivity .. 

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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UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 39-H 

Scope 

Underground Bituminous Fill 

This specification describes the purchase and application of a 

bituminous insulation for use on underground flanged piping nor- 
mally operating at ternmperatures from 220°F up to and including 

520°F, 

A, MATERIAL 

1. Composition 

Material shall be composed of granulated bitumen, or 

volcanic rock mixed with a bitumen, when applied as 
loose fill and heat applied within pipe, produces a water- 

proof Thermal Insulation. 

2. Properties 

Bituminous fill insulation shall have the following 

properties, 

Acid Resistance. . 

Alkalinity. . . . 

Capillarity. . . . 

Gomposition. . ., 

Density. . . ,. 

Specific Heat , we 

UCC 022032 

> 

le 

* 

Not effected by most 

common acids. 

Not effected by,mo st 

common alkalies. 

Water resistant, 

Pure bitumen, bitumen 

with volcanic rock, or 

approved equal. 

25 to 41 Ibs/cu. ft. 

300°F 0.52 

500°F 0.6] 

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 18655 · Page 192 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/192

https://asbestosclaims.law/library/18655/192


(I. SPECIFICATION 39-H - contd 

A. MATERIALS - contd 

2. Properties - contd _ 

Thermal Conductivity - + . Shallnot exceed values 
at the following mean 
temperatures: 

Mean Conductivity 
Temp*F Btu/hr/sqft 

300 0,54 

Temperature Limits ee 220°F to 520°F 

3. Accessory Materials 

a. American Gilsonite Co.,Gilsulate, Miracle Adhesive 
- Insulfil, or approved alternate, 

-~2- 
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ul. SPECIFICATION 32-L 

A. MATERIAL - contd 

2. Properties - contd 

Combustibility. . 

Compressive Strength . 

Density . 2. + «© +» « 

Flexural Strength, . . 

Elasticity, Modulus of .— 

Hygroscopicity, . . 

Resistance to Abrasion , 

Resistance to Acids or . 

Caustics 

Specific Gravity .  . 

Specific Heat . . . 

-~2A- 

UCC 022034 

Shall be incombustible. 

Percent of deformation 

shall be less than listed 

below: 

Load Deformation 
lbs. /sq.in,. per cent 

20 2 

60 6 

100 10 

10 to 14 lbs. feu. 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 placed in Rotap on 
twenty mesh a 3x 3x 

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 - contd 

1. Calcium Silicate 

b. Properties - 

Thermal Shock Resistance 

- contd 

contd 

. Material shall not spall, 
chip or crack, or other- 

wise fail when heated to 
1800°F and then quenched 
with water. 

2, Cellular glass insulation shall have the following proper 

Acid Resistance, , . . . . Impervious to common 

Alkalinity. .  . 

Capillarity . . 
Coefficient of Exp 

Combustibility . 

Composition. . 

Compressive Stre 
«Density . . . 

Flexural Strength 
Hygroscopicity . 

* 6 6 

2 8 

ansion . 

- ee 

° . ° 

ngth. 

. . . 

Modulus of Elasticity. . 

Shear Strength , 

Specific Gravity. 
Specific Heat. . 
Tensile Strength 

. Thermal Conducti 

Thermal Diffusivity . . 

Water Absorption 

Temperature Limits .. . 

. ° ° 

* ° . 

° . . 

vity. . 

. . . 

-3- 
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acids and acid fumes, 

- poh = 7.5 

. O : 

- 0,0000040 per °F 

. Incombustible 

. Atrue glass; com- 

pletely inorganic 

- 100 lbs, per sq. in, 

- 9lbs. per cu, ft. 

- 100 lbs, per sq. in, 
- Noincrease in weight in 

246 days in air at 90% 

relative humidity. 
- 200,000 Ibs. per sq. in. 

. 64 lbs, per sq. in. 
- 0,16 
. 9,20 Btu per Ib, 
. 84 Ibs. per sq. in. 

. Shall not exceed values, 

at the following mean 

temperatures; 

Mean Conductivity 

Temp. Btu/hr., sq.ft., 
in. thickness 

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 350 F to plus 

600 F, 
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qH, SPECIFICATION 32-L 

A. MATERIAL ~- contd 

3. Accessory Materials 

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

b. Cellular glass insulation - Foamglas. 

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

d, Stainless Steel Die Cut Strap - 3/4 inch x 0,023inch, 
2-inch fingers on 9~inch centers, A. J. Gerrard or 
approved aiternate. 

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

f, Stainless Steel Wire, 0.0475 inch diameter, 18 gage, 

Type 304 cold drawn, bright-annealed, stainless steel 

wire or approved alternate, 

g. Fabricating cement (for use with calcium silicate) 
Franset refractory cement, or approved alternate, 

h, Fabricating cement (for use with cellular glass) 
Miracle RT-100, or approved alternate, 

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

fiber insulation, or approved alternate. 

j. Weather-barrier coating (color as specified ~ Vimasco 
WC-1l or Benjamin Foster Sealfas 'C" or approved 

alternate, 

ok. Reinforcing cloth - | Glass fiber, 10 x 10 thread count 
with starch binder, Glass Mesh, Inc. or approved 
alternate, 

1, Vinyl anti-abrasion coating - Vimasco 500, or ap- 
proved alternate, 

m, Vinyl asphalt joint sealer - Vimasco 49, or approved 
alternate. 

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

proved alternate, _ 4 

UCC 022036 
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i. SPECIFICATION 32-L 

B, APPLICATION 

1. Equipment 

a. Equipment shallbe provided with insulation supports 

as called forinthe GENERAL SPECIFICATIONS I.B, 
4, 

Thickness Schedule 

Unless otherwise specified, insulation shall be applied 

- in multi-layer construction, Innerlayer shall be one 
_ inchthick glass fiber blanket, compressedto one-half 
inch. Second layer, or inner layers, as specified in 

GENERAL APPLICATION I1.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 ofthe cellular glass 
insulation, Blanket shall be heldin place with a mini- 
mum amount of No. 18 gape, 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) Celular glass block insulation (curved segments 
or shaped head segments) shallbe shop fabricated 
and fittedto a one-inch greater diameter than that 
of the vessel to which it is applied, Block insu- 
lation shall be applied over cushioning material 
on all equipment, with all joints tightly butted, 
Multiple layers of insulation shall be applied so 
that the butt joints of one layer do not coincide 
with those of any other layer, 

-5. 
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Il, SPECIFICATION 32-L 

B. APPLICATION - contd 

1, Equipment - contd 

d. Curved Surfaces - contd 

(2) 

(3) 

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-1. 

FILLER BLOCK OF CE AR GLASS 
LE VEC WITH TOP OF sues as 

WEATHER-BARRIER AS SPECIFIED 

CELLULAR G 
WEAD INSULATION 

TREAT INNER LAYER 
BuTT JOINTS OF CELLUL OR 

LASS FORMED 

—_ BLANKET 

Wf THICK HYDROUS 
CALCIUM SILICATE 
SNSULATION 

My
 

Ye
h 

CUSHIONING BLANKET. 

HYDROUS CALCIUM SILICATE- CELLULAR GLASS INSULATION 

io
: 
»
 
=
 

ro
) 
m
 

bu
) °
 

a
 F2 w
 ry i m
d
 
-
 

Es
 

fa]
 

=
z
 

[2
 
A
S
 
A
R
R
A
N
 

vas HEAVY FILLET O 
CAULKING MASTIC AT 

Ze ALL INSIDE CORNERS 
Bt 

my 

5 
A 

* THICKNESS, T 
Oe AS SPECIFIED 

i LOW TEMPERATURE VESSEL 

% 

i 
% CELLULAR GLASS 
‘a VESSEL INSULATION. 
FR 

Ry J Sta H 
yt 

ON LOW TEMPERATURE VESSEL HEAD & NOZZLE 
Fig. 32-L +14 
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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 
steelinsulation strap where contour of vessel per- 
mits firm and effective attachment. Insulation 
shall be secured to irregular surfaces, with No. 
18 gage stainless steel wire. 

-7- 
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Il. SPECIFICATION 32
-L 

B, APPLICATION - contd 

1. Equipment - contd 
ee : 

e, Securement - conid 

yer or layers of cellular gla
ss insulation 

tical equipment, or heads 

11 be heldin place with 

(2) Inner la 

on bottom heads of ve
r 

of horizontal equipment,
 sha 

specified stainless _steel in
sulation strap secured 

to insulation supports 
as shown in UCCC Stan- 

dards 18-31, IS-36, and IS-42. Any slots cut in 

the cellular glass insulatio
n, resulting from tight- 

ening of the tie wires, shall be f
illed with specified 

joint sealer, Outer layer of 
cellular glass insula- 

tion on bottom heads of vertical equipment, or 

heads of vertical equipment,
 shall be securedwith 

insulation strap, as show
n 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 
vertical equipment or heads of horizontal equip- . 

of 

ment shall be secured with stainless steelinsulation 

strap as shown in Figure 32-L-3. 

12" CENTERS WITH FINGERS 
POINTED COWN. 

CUSHIONING 
BLANKET 

R1G1D OF VESSEL CYLINDER, INSULATION A WIN. OF 6°- 0° 
374° X .023° DE CUT 
STRAPPING (VERTICAL) 

72" X02" STRAP, as "x 02" STRAI 
02 oe Sher SPECIFIED. (HORIZONTALLY 
2° FINGER ON 
B° CENTERS 

344” CLIP 

74" O18, STAINLESS STEEL MING 

HAVE A NOZZLE ON BOTTOM, as 

TO OPPOSITE SIDE. SPACE RING 

SECUREMENT FOR OUTER LAYER OF HYDROUS CALCIUM SILICATE 
INSULATION OVER CELLULAR GLASS IN N 

FIG. 32-L-3 

in 72" X02" STRAP, AS SPECIFIED 
a [ N 9” CENTERS, RUN UNDER 

t j | / FINGERS OF VERTICAL STRAP 

7 H 

a 

i h— 3/4" % O83" QE CUT STRAPPING 
WITH 2” FINGER OW 9° CENYERS 

: AS SPECIFIED. STRAP TO BE ON 

NOTE: EXTEND DIE CUT STRAPP- 
(NG THE ENTIRE LENGTH 

AROUND BOTTOM NOZZLE; NO RING 
iS REQUIRED IF VESSEL DOES NOT 

STRAPS WILL CONTINUE THROUGH 

TEMPORARILY WITH WIRE SUPPORTS. 

oR 
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II. 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. 

USNIONING WEATHER-BARRIER APPROVED CEMENT USED 
$ T- {AS SPECIFIED Blocks FOR SHOP FAGR 

SURFACES COATED WITH 
NON-SETTING SEALER 

BLANKE 

ire 
VESSEL 

ian fo 

O JOIN CELLULAR GL a ASS 
ATION OF SEGMENTS a

n
 

OUTERMOST 24 (APPROX) OF JOINT 
COATED WITH JOINT SEALER 

CUSHIONING BLANKE ri 

- ; * 14" THICK HYDROU! 
FIL ITN 47} 4 £4 g CALCIUM SILICATE 

BLANKET ae" is & INSULATION 
aired’ fo = 

=a) ae r{ = VESSEL- 
i 

INSUL ATION Bai hiy sate a t 
SUPPORT: f Bae a Nd ie SECTION AA 

Ries Sis, Pepe P- QUTER LAYER BUT 
NN | fy 7” TS OF CELLULA 

| aL, GLASS SHALL B 
LES SL] COATED. WITH vor 

rik with PRADA, SEALER 

: igs ff 2" THICK HYOROUS 
DIN eA y CALCIUM SILICATE 

VESSEL FLANGE Sh | BAL + 

Fees. re hi 
‘ % aah, SURFACES OF CELLULAR GLASS INSULATION SHALL BE COATED WITH 

CELLULAR GLAS f LE} ANTI. ABRASION COATING AT TIME OF INSTALLATION. BLOCK SHALL BE 
CELLULAR GLAS! al INSTALLED WHILE COAT 1S STILL TACKY 

5 | 
A * 

‘ % % * 

3 : | BLOCK ON E0GE SUPPORTED BY VESSEL SEGMENTS AT THIS POINT 

ta HEAVY FILLET OF CAULKING MASTIC 
TREAT INNER LAYER BUTT JOINTS WITH ANTI-ABRASION COATING AND 
ALLOW TO ORY BEFORE INSTALLATION 

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

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

B, APPLICATION - contd 

1. Equipment ~ contd 

f, Expansion Joint - contd 

(2) Longitudinal contraction of vessels shall be pro- 

. vided for by installing expansion-contraction joints 

at the insulation supports, as shown in Figure 

32-L-5. Where more than one total thicknessis 

specifiedfor a vessel, an insulation support shall 
be provided at the junction of two different thick- 
nesses, and insulated in a manner similar to that 

shown in Figure 32-L-5, Where movement is 

likelyto occur, non-setting sealer shall be applied 

to surfaces of insulation, to provide proper slip 

joint, 

TREAT INNER LAYER BUTT 
JOINTS WITH ANTLABRA SION 
COATING AND ALLOW TO 
BEFORE INSTALLATION 

LOW TEMPERATURE 
EQUIPMENT 

FALL WITH CUSHIONIN 
BLANKET 

3a T MIN 

OUTER LAYER SUTT UOINTS i sd 
OF CELLULAR GLASS SHALL 
BE COATED WITH JOINT 
SEALER 

THICKNESS 

NOTE: IF INSULATION SUPPORT |S LOCATED OIRECTLY ABOVE 

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION 

a emmonins BLANKET 

+ 
- 
Lacan GLASS INSULATION 
ite. 

SURFACES OF CELLULAR GLASS INSULATION SHALL BE 
sy COATED WITH AN ANT}- ABRASION COATING AT TIME OF 

INSTALLATION. BLOCK SMALL BE INSTALLED WHILE 
COAT 15 STILL TACKY. 

ra 

a J 
pg INSULATION SUPPORT 

F KEY BLOCK TO REST ON SUPPORT 

FL, —SuIP JO;NT SURFACES SHALL BE COATED WITH NON- 
Ai SETTING SEAL 

he 

2 ae" THICK HYOROUS CALCIUM SILICATE tNSUL ATION 

EAVY FILLET GF CAULKING MASTIC 

WEATHER-BARRIER AS SPEQIFIED 

BOTTOM HEAD, SLIP JOINT NOT REQUIRED 

CONTRACTION JOINT ON LOW TEMPERATURE VESSEL 

Fig. 32-4 -5 

a 

-i}- 

UCC 022043 

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 18655 · Page 203 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/203

https://asbestosclaims.law/library/18655/203


I, SPECIFICATION 32-L 

B. APPLICATION - contd 

1, Equipment . contd 

f, Expansion Joints - contd 

(3) One inch of cushioning blanket shall be packed 

around nozzles and projections where they extend 

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 BLASS INSULATION 

MEAVY FILLET OF CAULKING MASTIC 

LIP JOINT 

Low hey = "| WEATHER-BARRIER 
TEMPERATURE fL. AS SPECIFIES 

VESSEL ate =i 
%, 4 os, OUTER LAYER By Join oF 

ae t x CELLULAR GLA SHALL 

FILL WITH CUSHIONING a ies ica: Oe COATED WITH JOINT SEALER 

BLANKET - . 

he PALE em ee MeE-——TREAT INNER LAYER BUTT 
eee a JOINTS WITH ANTI-ABRASION 

ae Weed aes er COATING AND ALLOW TO DRY 
By KEY BEFORE INSTALLATION 

P, * [a a 

Pye ae eho iet/2" HYDROUS CALCIUM 
is ae be “SILICATE INSULATION 
(, SPs . 

SURFACES COATED WITH NON-~ SETTING SEALER 

HYDROUS CALCIUM SILICATE _ CELLULAR GLASS INSULATION 

OF NOZZLE ON LOW TEMPERATURE VESSEL 
PRG. S2-1-°6 
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I, . SPECIFICATION 32-L 

B. APPLICATION ~- 

1, Equipment - 

g. Mechanical 

Corrugated mechanical expansion joints in piping (usu- 
ally listed as equipment items) shall be insulated as 
shownin Figure 3Z2-L-7, Where movement is likely to 
occur, non~setting sealer shail be applied to surfaces 

contd 

contd 

Expansion Joints 

of insulation to provide proper slip joint. 

HEEY METAL JACKET SECU 
ONLY WITH 'R"X O20" STAINES: 

E THIS DISTANCE TO BE Tw ¢ 
TMICKNESS (THOF INSULATION SEELUL AR GLASS 

4 
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REO AT CENTER 
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a = xe ft of 
WE THICK HYDROU ° i PC 2 
GANG SHICATE Cees <6 5 a ag 

Sf of FF oof 4 , 

NER LANE PUTT, FAP TF ASTD SL ANTI-ABRA SION 
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AEE BORE OF daIeT 
WITH ANT jc ABRASION 
COATING AND ALLOWEQ 
TO ORY BEFORE STALL ATION 

LS PB Pe gorau Yo 

LUG RKAR Sen! 
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STRAT SAE ere 
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Me’ THICK COAT OF NON-SETTING SEALE 

NO_INSULATION EXPANSION » 
SHEET METAL AND EXPANSION 
JOINTS IN THIS AREA 

NOTE. iF PIPE INSULATION 1S NOT 
SUFFICIENTLY THICK THAT NETAL 
JACKET WILL CLEAR FLANGES, INSTALL 
INSULATION COLLARS 4 MIMIMUR OF 9* 
WIDE AND OF SUFFICIENT THICKNESS 
TO PROVIDE NECESSARY CLEARANCE. 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION 
ON LOW TEMPERATURE EXPANSION JOINT 

FiG 32-L-7 
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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 
shall be applied inthe same manneras previously 

described inthis Specification. Water pockets shall 
be eliminated. and proper drainage provided as 

shown in Figure 32-L-8. 

(2) Alltopnozzles on insulated equipment shallbe pro- 
vided with flashing as shown in Figure GA-3, of 

GENERAL SPECIFICATIONS. 

+ 

WEATHER- BARRIER. 
AS SPECIFIED 

VESSEL NOZZLE 
FILLER BLOCK 4 . 

~ THICKNESS T,_ FLASHING AS , § 
~ AS SPECIFIEO PER GA-3 

. | MIN. 34" OVER STU 

TREAT INNER LAYER 
BUTT JOINTS WITH 
ANT! - ABRASION 
COATING 6 ALLOW TO 

yy 

ORY BEFORE INSTALL- 
ATION 

OUTER LAYER BUTT 
JOINTS OF CELLULAR 
SLASS SHALL BE 
COATED WITH JOINT 
SEALER 

fA" THICK WrOROUS 
CALCIUM SILICATE 

—————- INSULATION 

HEAVY FILLET OF 
CAULKING MASTIC 

Te PE Lay See eS ae 
fa Vel at as ee a ee Ben 

gat $- ‘ PF ee Pe : TWO LAYERS 

a ake oe e ‘yy 

Taf. = VESSEL HEAD 

LOW TEMPERATURE VESSEL 

CELLULAR GLASS BLOCK ON EQGE TO 
SUPPORT FLANGE INSULATION 7 

SURFACES OF CELLULAR GLASS SNALL 
BE COATED wiTH ANT? ABRASION COATING 
AT TIME OF INSTALLATION. BLOCK SMALL 
GE INSTALLED WHILE COaT i$ STILL 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION 

SURFACES COATED WITH NON-SET TING 
I , SEALE 

s : “THICKNESS T, &S SPECIFIED 

ON LOW TEMPERATURE FLAT VESSEL HEAD 
Fig 32 -t-6 
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I, SPECIFICATION 32-L 

B. APPLICATION - contd 

1, Equipment - contd 

i, Vessel Legs 

(1) Vessel legs shall be insulated with block which 

shall extend over channel flanges and down channel 

legs tothe junction withany fire resistant material. 

’ Thickness shallbe as specifiedfor bodyof vessel. 

(2) 

Body insulation shall be brought up to and butted 
‘firmly against tank leg flange, 

Re-entrant space between channel 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. 

i) OUTER LAYER BUTT JOINTS OF 
SECURE LEG bs CELLULAR GLASS SHALL BE 
INSULATION WITH he A ‘ COATED WITH JOINT SEALER 
WIRE CR . % ANO APPROVED. e" DIE CUT STRAP USED | YON SHALL BE FILLED WITH - 
a | F ULKING 
OHESIVE be AS &N ANCHOR FOR LEG bebsl the DE / 

Le’ | SECUNEMENT OO ON M4 L p/ 

aie EMEN ai THICKNESS T, AS SPECIFIED 
aL Ags 4 

ht 

ed WIRE ' 
abe D Sola ty arent INNER LAYER BUTT JOINTS 

. ‘7 WITH ANTI-ABRASION COATING AND 

ae A dies SLLOW TO DRY BEFORE INSTALLATION 
vy Lee miss STRAP AROUND aes CUSHIONING 

CIR CUMFE RENCE ny me Py 
v 8 Sat 
Ne E> ba i ky = 

.. et AS = 
, A HEAVY FILLET OF CAULKING MASTIC 

L % THICKNESS T, AS SPECIFIED 
SECTION AA Pais a 

ia iS COAT TOP OF CONCRETE. WITH 
pee VAPOR SEAL MASTIC BEFORE APP. 

EQUIPMENT LEG—toa LICATION OF INSULATION 

HYDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION FOR LOW 

I" HYDROUS CALCIUM 
SILICATE INSULATION 

HEAVY FILLET OF MS THICKNESS T, 
CAULKING MASTIC AS SPECIFIED 

WEATHER-BAARIER 
AS SPECIFIED 

TEMPERATURE VESSEL LEG 
FIG. 32-4t-9 
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Il, SPECIFICATION 32-L 

B. APPLICATION - contd 

1. Equipment - contd 

j. Vessel Skirts 

(1) 

(2) 

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, 

Support for 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, 

JA pha 
ft WEATHER-GaRRIER s|"hL CUSHIONING BLANKE 

te" Tuck RYDROUS ed CELLULAR GLASS 
CALCIUM SILICATE Apel INSULATION 
OUTER LAYER BUTT JOINTS 
OF CELLULAR GLASS SHALL A Species 7 4S 
BE COATED WITH JOINT a < 
SEALER Re 

T . 
a A bTRS 
g 1 TREAT INNER LAYER BUTT in © : 

JOINTS WITH ANT} ABRASION al fl Ne ’ 
GOATING AND ALLOW TO ORY Batt Rea gS 

BEFORE INSTALLATION are > FEE __- CELLULAR GLASS INSULATION 
=< 

az a act = 
+ ayy i = ce MEAVY FILLET OF VAPOR SEAL 

he COATING AT ALL INSIDE CORNERS 

T- tot LE T Pai +" Tice nvorous 
aetanl | eer CALCIUM SILICATE 

Sd INSULATION 

7 = 

INSULATION SUPPORT 2 ' ' 
Me SUPPORT ANGLE JN ACCORDANCE 
] WITH C@CCC STO -18 42 

SKIRT 
é As ‘et rick MINIMUM 

tos eal 6. 

HYDROUS CALCIUM SILICATE Me 4 
SECTION ‘| 

HYDROUS CALCIUM SILICATE CELLULAR GLASS INSULATION 

ON LOW TEMPERATURE VESSEL SKIRT 

FIG. 32-L-40 
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weenie eee 

i, SPECIFICATION 32-L 

B. APPLICATION - contd 

1. Eq uipment - contd 

k. Equipment Supports 

(1) Where equipment is supported on cradles, vessel 

insulation shall extend over cradles as shown in 

Figure 32-L-11L 

tp. 

i 
THICKNESS, T OUTER LAYER BUTT JOINTS AS SPECIFIED _oF CELLULAR GLASS COAT- 

€0 WITH JOINT SEALER 

WEATHER-BARRIER 
4S SPECIFIED 

CUSHIONING BLANKET 

143 THICK HYDROUS 
CALCIUM SILICATE 

CELLULAR GLASS 
INSUL AT IOM 

VESSEL 

—
 

CUSHIONING 
BLANKET 
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JOINTS WITH ANTI. ABRAS- 
ION COATING AND ALLOW 
Teery BEFORE INSTALL A- 

STEEL CRADLE COAT TOP OF CONCRETE 
WITH VAPOR SEAL COAT- MORTEST. 

c Betance ay ING BEFORE APPLICATION 
OR TO PAO OF INSULATION 

HEAVY FILLET OF 
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SECTION AA SECTION BB 
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es ae 
- Se} 
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PL ed el WITH ANTI-ABRASION COATING AND ALLOW ~ Es Ae . TO DRY BEFORE INSTALLATION 

ra . 

SSN 
Ts *) my, 

* k, 1 
bk, __ We" THicK HYOROUS 

CALCIUM SILICATE 
SECTION CE 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION OF 
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FIG. 32-t—tt 
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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, Theasphalt 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 to within 1/2" of the topand let cool for 
one hour, 

- 3, Fill until asphalt is level with top of metal 

jacket. 

4, Conduit Terminals 

a. When the insulation conduitterminates 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 rermainder of the line insulated as specified in 

the Insulation Line and Equipment List. 

5. Backfill 

c. 

Boulders and concrete debris shall not beusedas 

@ portion of the backfilling materials. 

The soil shall be carefully depositedin uniform lay- 
ers not over 6" thick, carefully and solidly tamped 

s0 as not to injure or disturb the conduit, 

Backfilling shall be done to both sides of the conduit 
simultaneously. 
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TI, 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. 

tion over steel supports shall be not less than one- 

half that specified for body of vessel. 
of insulation over support lugs to be the same as 

body insulation. Installation shall be as shown in 
Figure 32-L~-12,. 

Thickness of insula- 

Thickness 

THICKNESS T, 
i AS SPECIFIED 

tle THICK CALCI 
SILICATE INSU- 

LATION 
SUPPORT LUG 

WEATHER BARRIER 
> i Ser AS SPECIFIED 
ee es One eC 

T 

t 
’ 
A CELLULAR GLASS 

INSULATION 

FILL WEB WITH at 
INSULATION BLOCK Wi 

HEAVY FILLET OF- 
CAULKING MASTIC 

JOINT SEALER 

7 
~NS 

BOTTOM view a a a a as | 
SECTION 88 

SHALL 
BE COATED WITH SECTION Aa’ 

CUSHIONING 
| BLANKET 

WESSEL 

COST ALL JOINTS AROUND 
STEEL SUPPORT WITH ANTI- 
ABRASION COATING AND 
ALLOW TO DRY BEFORE IN- 
STALLATION 

NSULATION SUPPORT 

INNER LAVER BUTT JOINTS 
COATED WITH ANTI-ABRASION 
COATING AND ALLOWED TO ORY 
BEFORE INSTALLATION 

FOUR. T MEASURED FROM JUNCTION OF VESSEL 
WITH INSULATED SUPPORT LUG 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION 

FIG.-32-L-12 

ON LOW TEMPERATURE VESSEL LUGS & SUPPORTING STEEL 
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ll, SPECIFICATION 32-L 

B. APPLICATION - contd 

1, Equipment - contd 

l. Weather-Barrier 

Weather-barrier shall be applied in accordance with 
GENERAL SPE CIFICATIONS, I1.B.9. 

2. Piping 

a, Pipe Insulation 

Q) 

(2) 

(3) 

(4) 

(6) 

ere ee 

Unless otherwise specified, insulation shall be 
appliedin 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, 

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

Pipe insulation shall be applied in staggered posi- 
tion, in accordance with Figures GA-1| and GA~2 
of the GENERAL SPECIFICATIONS. 

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

Insulation shall be applied with all joints tightly 
butted and 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. 

Butt edges and ends, of all inner layers of cellular 

glass, shall be givena smooth brush or spray coat of 

-19- 
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UU. SPECIFICATION 32-L 

B. APPLICATION - contd 

2, Piping - contd 

a, Pipe Insulation - contd 

(7) 

(8) 

b. Fitting, Flange and Valve Govers 

(1) 

(2) 

(3) 

coating and allowed todry for a minimum of one- 

half hour, but preferably two hours, before appli
- 

cation, Care shall be exercised to obtain a thin 

even coat of only sufficient thickness to cover 
and 

fill the cut cells of the insulation. 

Outer layer of calcium silicate shall not be ce-_ 

mented to the inner layer of cellular glass. 

When scheduled for installations where the
rmal 

shock is expected, a cushioning material, as 
speci- 

fied, shall be applied to bare pipe prior to appli- 

cation of cellular glass insulation. 

Fittings, flanges, and valve covers shall b
e shop 

fabricated, inaccordance with the uccc DIMEN-
 

SIONAL STANDARDS FABRICATION MANUAL. 

Fittings, flanges and valve covers shall be fa
bri- 

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 sealer ap
- 

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

the inner layers of cellular glass. The adjacent 

pipe insulation shall be fitted tightly to the butt 

ends of the fitting cover and sealed as specified 

for piping. Typical fitting covers are shown in 

Figures 32-L-~-13 and 32-L-14, 

-~ 20 - 
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Hl. 

B. APPLICATION 

SPECIFICATION 32-L 

contd 

2. Piping - contd 

b, Fitting, Flange and Valve Covers - contd 
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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. 

———-———— ~s HE TWO HALVES OF THE CELLULAR GLASS 

INSULATION SHALL BE CEMENTED TO
GETHER 

WITH JOINT SEALER APPLIEG TO T
HE QUTER- 

MOST "2 (72 “(APPROX.) OF CELLULAR GLASS 

J INSULATION OF THE JOINT FACES 

s. et 

TER ER T 
. 

SoINTS ‘OF ear 
Ye" THICK HYOROUS CALCIUM 

GLASS COATED WITH 
SILICATE INSULATION 

JOINT saree ROUND OUTSIDE CORNERS 

EAVY FILLET OF CAULKING MASTIC 

CELLULAR. 
GLASS IN 
SULATION ' - SURFACES COATED WITH NON-SET - 

| TING SEALER‘AND ALLOWED TO ORY 
BEFORE INSTALLATION 

g i ft 
wet 3 WES S FILL WITH CUSHIONING BLANKET 

we FoF px ia . 

t TE Ne a THICKNESS T, AS SPECIFIED 

INNER LAYER BUTT Pays coe hoe > WEATHER - BARRIER 
VOINTS COATED WITH : ANTI- ABRASION COAT “+ Ao Bf eA AS SPECIFIED 

ii L o ~ 

DRY BEFORE INSTALLA. Ulatel othe 12" MIN. 

HYDROUS CALCIUM SILICATE -CELLULAR GLASS | LATION 

ON LOW-TEMPERATURE LINE FLANGE 
FIG. 32-L-55 
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Il. SPECIFICATION 32-L 

B. APPLICATION ~- contd 

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

THE TWO NALVES GF THE CELLULAR 
GLASS SHALL BE CEMENTED TOGETHER 
WITH JOINT SEALER APPLIED TO THE 
OUTERMOST 2 4° {APPROX.}OF CELL- CELLULAR GLass tsuLATION ; ULAR GLASS INSULATION OF THE JOINT ! | bie" CUSHIONING BLANKET id ti," THICK MYBROUS Calcium 

% SILICATE INSULATION 

OUTER LAVER BUTT JOINTS * 
OF CELLULAR GLASS .coaT. 5 ED WITH JOINT SEALER THICKNESS T, AS SPECIFIED 

He 

. cn \ t THICKNESS T, : 
AS SPECIFIED Bema — 1] SURFACES COATED WITH WON- . pa aay ROUND OUTSIDE CORNERS——~—“"pe SETTING SEALER 

WEATHER » BARRIER 
AS SPECIFIED 

'(NNER LAYER BUTT JOINTS COATED 
WITH ANTI-ABRASION COATING ANDO HEAVY FILLET OF CAULKING MASTI ALLOWED TO DAY BEFORE APPLICATION 6 sic 

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

FIG. 32-20-36 

TWO HALVES OF THE COVER SHALL BE CEMENTED TOGETHER WITH JOINT SEALER APPLIED TO THE OUTERMOST 2/2" (APPHOX) OF THE CELLULAR 
GLASS OF THE JOINT FACES 

Sy, 

ROUND OUTSIDE CORRERS PACK ANO FitC BETWEEN INSULATION 
if VALVE STEM WITH VALVE SEALER 

i EXTEND VAPOR SEAL COATING OVER METAL 

SURFACES COATED WITH KON- f “HEAVY FILLET OF CAULKING MASTIC 
SETTING SEALER Ea £ / . 

ara 
ap 
| he +. . 

MsuCaTIONT ee wr INNER LAYER BUTT JOINTS COATED 
WITH ANTI- ABRASION COATING ANO 

-——. ALLOWED TO ORY BEFORE INSTALL- 

: ATION 

OUTER LAYER BUTT JOINTS a ot — hp 
OF CELLULAR GLASS COATED <A - . 
WITM JOINT SEALER Fa wo & r vr wr rr We THICK HYDROUS 

u 
acs SE nc Wh Se, 

FILL WITH cusiionne-—/ a : 
BLANKET Z_weatner. ssener 

AS SPECIFIED 

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

Fi€. 32-1 -17 

£3 - 
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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 

allcases 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 plass and calcium silicate pipe 

insulation shall be secured in place with stainless 

steel Insulation Strap in accordance with spacing 
specified in GENERAL SPECIFICATIONS, 1.B.5,c, d. 

a. Supporis 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 span of pipe which may be supported on the 

outside of insulation. 

Hangers attached directly to piping shall be insu- 
lated as shown in Figure 32-L-18. 

- 24 - 
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H. SPECIFICATION 32-L 

B. APPLICATION - 

2, Piping - contd 

contd 

ad. Supports and Hangers - contd 

Als 
HANGER ROO 

4 ]ef-— 14 HyOROUS CALCIUM SILICATE INsULAT- 
a al 10M TO POINT OF ROD ATTACHMENT 
a COAT INVER SORE OF INSULATION WITH - TWO HALVES OF THE CELLULAR ~ ANTI-ABRASION COATING AND ALLOW 70 GLASS SHALL BE CEMENTED > ORY BEFORE INSTALLATION . TOGETHER WITH JOINT SEALEH Relies . 

APPLIED TO THE OUTERMOST io lpa 
2 V2" LAPPROX.1 OF THE JOINT FACES x = win A+ 
He" HYDROUS CALCIUM ar HEAVY FILLET OF CAULHING SILICATE INSULATION otibee MASTIC AT ALL INSIDE CORNERS 

a 

Pe of pee 
= 

THICKNESS 7, 
AS SPECIFIED 

BUTT JOINTS OF 
FITTING COVER 
AND ADJACENT 
CELLULAR GLASS 

7 
® » Ae 5 3 yy 

4% 

i 
Ae OK “fs SARE INSULATION TO BE " t ia ani a 

COAT WITH JOINT 

SEALER APPLIED : SM [Fe KR 
Most 2yeren IS fat eat ror ye ee - * 

[aPPROX) OF THE Le + an ee ae THICKNESS T, 
JOINT FACES FS CE 2 AS SPECIFIED 

ik % & LA T HANGER 
% 2h MIN. AT INNER LAYER BUTT JOINTS 

- COATED. WITH SNT{_ABRASION Pe ab CELLULAR GLASS COATING AND ALLOWED TO at +2] INSULATION DRY BEFORE INSTALLATION 
4 |X 2 1aTt WEATHER-®ARRIER 
Ge, i AS SPECIFIED 

SECTION 

YOROUS CALCIUM SILICATE ~ CELLULAR GLASS INSULATION 
ON HANGER CONNECTED DIRECTLY TO LOW TEMPERATURE PIPE 

FIG. 32-L-18 
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il. SPECIFICATION 32-L 

B. APPLICATION - contd 

2. Piping - contd 

e, Expansion-Contraction Joints 

(1) Expansion and 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 21 feet 

(2) Where flanged joints occur within these limits, ex- 
pansion and contraction shall be provided for in 
the flange cover and expansion-contraction joints 

in insulation will not be required. 

(3) Joints shallbe packed tightly with strips of cush- 
ioning blanket, 

IWNER BND ObTER BONE OF SUP JOINTS UQINT SEALER 
_ [COATED WITH NON-SETTING SEALER Sue snTO SPACE ceitutar 

GLASS ak 5 
24” HYDROUS CALCIUM pe 
SILICATE INSULATION i 

WEATHER-BARRIER SPQCE FILLED WITH 

AS SPECIFIED—— CUSHIONING BLANKET 
ONE LAYER_INSUL ATION , NNER AND OUTER BORE OF SLIP UOINTS fF WEATHER-OARRIER 

ONTRACTION JOINT REQUIRED EVERY 4 COATED WITH NON-SETTING SEALER AS SPECIFIED 
OF STRAIGHT RUN THREE LAYER INSULATION 

CONTRACTION JOINT REQUIRED EVERY 21’ 
CELLULAR L.A . ; OF STRAIGHT RUN 

” Wg L i ) yt ad bo BMF ol LO MET igs Git NON SETTLING SEALER 
* : : Pe de. 14" THICK HYDROUS 

CALCIUM SILIGATE 
INSUL ATION 

NOTE: (FOR CELLULAR GLASS INSULATION) 
ALL INNER LAYER BUTT JOINTS COATED 

WITH ANTI- ABRASION COATING AND ALLOWED TO 
DRY BEFORE INSTALLATION. 

SPACE FILLEO WITH J INT SEALER ALL OUTER LATER BUTT JOINTS COATED 

CUSHIONING BLANKET ~ IC wenrwer-gnonex INTO SPACE WITH JOINT SEALER. 

TWO LAYER INSULATION 
CONTRACTION JOINT REQUIRED EVERY 33! 

OF STRAIGHT RUN 
HYDROUS CALCIUM SILICATE- CELLULAR GLASS INSULATION 
EXPANSION & CONTRACTION JOINT FOR HORIZONTAL PIPING 

FIGS. 32-8 -19 

- 26 - 

UCC 022059 

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 18655 · Page 219 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/219

https://asbestosclaims.law/library/18655/219


Il, SPECIFICATION 32-L 

B. APPLICATION - contd 

2. Piping - contd 

e, Expansion-Contraction Joints - contd 

(4) Where it is necessary to install expansion-contrac- 

tion joints ininsulation on vertical piping, an 
insulation support shall be provided. Installation 
shail be as shown in Figure 32-L-20. 

CELLULAR GLASS INSULATION 

I" THICK HYDROUS Mp CELLULAR GLASS INSULATION SHALL CALCIUM SILICATE a ae BE COATED WITH ANTI-ABRASION COATING INSULATION at 3 AT TIME OF INSTALLATION. BLOCK SHALL eb ah BE INSTALLED WHILE COAT IS STILL Cae «| TACKY 

a>] CELLULAR GLASS : tal s 
BLOCK KEVED TO Pe x x» SUPPORT ch Be fe we pe ap NSULATION SUPPORT 

a } es Rha * A, 
ape + | » # ar WE ATHER-BARRIER ae i aie xt AS SPECIFIED of ™| *, = and ee * aa i 7 5 ee eee E ty — ag FILL WITH CUSHIONING BLANKET Sita oe a Mele 

SURFACE OF SL tP—by 1 at th Om ot “Al Bs { | T MIN, WORSE Gh aiES fx PN gates? naire 
PE 7, % i Pie (Oaks fs T MIN, 
Ss ie Bala” PTs Py 
aa a> ka Le MF BAM 

MEAVY FILLET OF- 4% Ae : ES ‘ OUTER LAYER BUTT JOINTS OF CELLULAR CAULKING MASTIC aI : Sy ref GLASS SHALL BE COATED WITH JOINT Ahm |, : A lal SEALER 
a % ne oP 
ti vy | an A nes t 

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

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

Fig, 32-24-20 

f, Weather-Barrier Coating 

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

g. Steam Traced Installations 

Steam-trace lines, where specified, shall be installed 
and insulated in accordance withthe GENERAL SPECI- 
FICATION, I.B.15. 

-27- 
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II. SPECIFICATION 37-H 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Scope 

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

MATERIAL 

1, Composition 

a, Theinsulated conduitis aninsulated prefabricated 
pipe system, encased in a corrosion protected 

metal jacket, 

b. 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, 

b. The insulated conduit piping systerm shall be pur- 

chased as a package unit, in accordance with the 

piping drawings and piping specifications, with all 

necessary accessories and installation instruc- 
tions furnished by the conduit manufacturer, 

UCC 022061 
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II, SPECIFICATION 37-H 

B. APPLICATION 

1. Trench Preparation 

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

b. The bottom of the trench shall be smooth and uniform 
prior to the installation of conduit, 

_2,.. Process Pipe 

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

b. All loose paint, dirt, grease, rust, scale, wax, and 
other extraneous materials shall be removed from 
the exposed ends ofthe pipe before the conduit con- 
nections are made, ; 

c. Insulationofthetype specified for conduit, shall be 
applied to the area of the pipe left bare for field 
welding, and joints andcracks filled with insulating 
cement, 

UCC 022062:

Union Carbide trial exhibit UC-4035: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 18655 · Page 222 of 227

Published by AsbestosClaims.Law

asbestosclaims.law/library/18655/222

https://asbestosclaims.law/library/18655/222


\
/
 

II, SPECIFICATION 37-H 

B. APPLICATION - contd 

. 3, Field Connections 

(1) Field Welded Conduit Connections (Fig. 37-H-1} 

a. An asbestos feltjacket shall be applied over the 
insulation and secured with wire. 

“ b, The cylindrical conduit closure supplied by the 
manufacturer shall be installedat the joint, and 

the circumferential and longitudinal joints weld- 

ed. a 

c, The system shall be required to withstand air 

test at 15 PSI without leaks. 

d. The welds shall be smoothed and cleaned, and 
an industrial tape applied around each cireum- 

ferential weld, Entire connection shall then be 

wrapped continuously with tape. 

FIELD APPLIED 
/- tNSULATION 

j—#- 19 9” f SMOOTH STEEL 

CONDUIT t i PIPE é f COLLARS Ow 
Coven “\ { i Ween CONDUIT ENDS 

yo a } 

x q as : 
hn eS 

sere sauna eT AIR SPACE NS WOT LESS THAN 12 GA, a é SPHALT SATURATED CONNECTOR GAND FULL 
WELDED AT JOINTS 

PREFABRICATED INSULATED PIPE CONDUIT 

TYPICAL WELDED FIELD CONNECTION 
FIGURE 37-H-! 

a
 
A
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TH. SPECIFICATION 37-H 

B. APPLICATION - contd 

3. Field Connections - contd 

(2) Mechanical Conduit Connections (Fig. 37-H-2) 

a.. 

Cc. 

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, andgealed with in- 
sulating cement before securing with stainless 
steel insulation strap, 

A 2x3" pour hole ghall be cut in the top center 

of the connection jacket if the pipe is level,. 
The pour hole shall be located at the highest 

point, 

_SACRETING AND 

COLD WATER oN : FIERO aPPLIEO 
. . : INSULATION 

pipe $10 9 __,.: ASPHALT 
. et p—— | UR HOLE p- METAL CONDUIT 

m i f 
—_ Pax Z 

f)
 ¢
 

a
 eM 

METAL JACKET —_/ FIELD POURED 
SECURED WITH WIRE ASPHALT 
OR METAL STRAP 

PREFABRICATED INSULATED PIPE CONDUIT 

map ram 

\ INSULATION CEMENT 
SEAL 

TYPI CAL MECHANICAL FIELD CONNECTION 
FIGURE 37-n~-2 
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Il. 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 under areas suppor: ‘ng 

heavy loads, thickness of insulation on top side 5f 

pipe shall be increased 3 inches. 

BACKFILL 

RECOMMENDED ENVELOPS 

NOMINAL, CHMEN Bi0nt 
: vie bd 
7 WIE aun 

Ps ve prea incwen 
3 FO 1Ta4 bd 

aa PIPE 5 AND 6 5 
BITIMINOUS FILL . aN er ; ; 
INSULATION off i a, gene aaa ; 

~ . - OPTIONAL rT 1 

i . | 4 
‘ — 

. 1 

if “g" ° oy 

PIPE Min 
SUPPORT 

APPLICATION OF BITIMINOUS FILL INSULATION 

- TO UNDERGROUND PIPING 

FIG. 39-H-I 

b. The trench shall be dewatered and remain as such, 

until the installation is completed, 
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II. SPECIFICATION 39-H 

B. APPLICATION - contd 

1, Piping - contd 

¢c. Process lines shall be supported, welded andtested, 
and loose paint, dirt, rust, scale, wax, and other 
extraneous materials removed before the insulating 
material is applied,’ - 

The bituminous insulation fill shall be poured into 
the trench andthen tampedaround the lines with one 
10" stroke of a 8'"'x 8" x 1/4" steel plate per 8" x 
8" area. 

Insulating material shall be kept free of soil or other 
foreign matter before and during the pouring pro- 
cedure, 

Where the width of the trench is greater than .re- 
quired, a leapfrog form shall be used for the side 
walls. The insulation material shall be applied, and 
sides backfilled beforeforms 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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