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UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

FORE WORD 

A. General 

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

They consist of two major parts: I - General Specifications, and II - Individual Specifications. Each Specification is divided into two parts: (A) Materials, and (B) Application. Individual Specifications are identified by a two-digit num- ber, followed by a letter. 

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

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

Definitions 

Where the following terms are found in the General and the Individual Specifications, they shall have meaning and sig- nificance as defined: 

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

2. By Others... . Purchase or installation, or both, of subject material will be made by other than Insulation Con- tractor or insulation mechanics. 

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

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

5. Firmly... . . A section of pipe insulation, when secured in the specified manner to a vertical pipe of corre- sponding dimension, shall remain at that elevation unsupported except by friction. 

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

7. Lagging... . . Relatively narrow, flat block insulation, rectangular in shape, of uniform thicxness, and with longitudinal edges radially beveled. 

8. Loose Fill. .... Thermal insulating material in loose fibrous or powdery form, for application within encloged spaces. 

9. Molded-Type Pipe Insulation ... A rigidor semi-rigid thermal insulating material, preformedin 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.) 

10. 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.) 

Il. Sectional Pipe Insulation... . Two semi-cylinders or pipe insulation combined to forma complete circumference. 

12, Segmental Pipe Insulation ..... Curved segments of pipe inaulation of less than one-half circumference which, when grouped and combined with an odd width, where necessary, forma complete circumference. 

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

l4, Staggered 

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

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

¢. Multi-layer insulation shall be cansidered broken joint whenapplied so that no two joints coincide except where they cross at right angles.
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B. contd 

15. 

L7. 

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

Weather-Barrier (Weatherproofing) . . .. Finish applied for protection from moisture and weather. 

ASTM_..... American Society for Testing Materials. These letters, followed by another letter and a 
number (example: ASTM C 168), indicate the latest revision of a standard specification or other standard 
published by ASTM. 

Letter Designations 

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

B.. 

H. 

Le. 

- + Building construction. 

- + Equipment and piping operating at high temperatures (70 F and above). 

. . Equipment and piping operating at cyclic temperatures. 

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

The letter M added to the designation of an individual specification (example: 10-HM) indicates that the insulation 
shall have a weather-barrier consisting of a metal jacket, as specified in the GENERAL SPECIFICATIONS, Part I. 
B. 18.
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

GENERAL SPECIFICATIONS 

Scope 

These Specifications describe the essential requir .-nts for the purchz and application of thermal insulation mate- 

rials. They aiso constitute an integral part of the Individual Specifications. 

A. MATERIAL 

1. Types and Dimensions 

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

Schedules, Insulation Equipment and/or Line Lists, or as otherwise prescribed by the Department of De- 

sign and Construction. 

b. Pipe insulation shall be furnished in conventional lengths, plus or minus not more than 3/32 inch, withends 

cut square. Inside diameter shall fit firmly on specified pipe size and outside diameter shall correspond 

to an Iron Pipe Size. 

2. Sampling and Testing 

Where vendor is unavle to provide acceptable test or performance data, to meet the requirements of these 

Specifications, representative samples of insulating and accessory materials shall be submitted to the Depart- 

ment of Design and Construction in sizes and amounts required for testing. In all instances these samples, 
which shall be supplied without cost to purchaser, shall be shipped by vendor within seven days following re- 

ceipt of written request. 

3. Packaging 

Unless otherwise agreed, material shall be packed in substantial containers, so constructed as to ensure safe 

delivery of material, in a condition satisfactory to the purchaser, by common and other approved carrier. 

4. Marking and Identification 

Unless otherwise specified, shipping containers shall be legibly marked with name of material, size, type, and 

quantity contained therein; name of Insulation Contractor, if any, and purchase order number under which ship- 

ment is made. In addition, where required, container shall bear the work order number, the Item Number (if 

any) for which material is intended, and its relative position and sequence of application. 

w
n
 

Attachments 

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

be required. 

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

on bills of material or other purchase requisitions. 

6. Apvoroved Alternates 

Alternate insulating and/or accessory materials may be approved bv the Department of D:sign and Construction, 

butonly where clearly shownthat properties involved satisfy all requirements which this Specitication prescribes. 

7. Rejections 

a. Insulating and/or accessory material will be rejected by purchaser, beforeorafter deliverv, where physical 

and other properties do not meet the requirements specified and no exemption has been granted by the De- 

partment of Design and Construction. 

b. All costs in connection mth rejected material shall be borne by the vendor. 

B. APPLICATION 

lL. All fittings, such as valve, flange, ell, and tee covers, and shapes such as curved segments and head covers, 

shall be shop prefabricatedin accordance with [imensionalStandards Fabrication Manualor ASTM Pecommended 

Fabrication Practice C450 , lutest revision. 

w
 

Thickness Schedule 

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in multi-layer 

construction in accordance with the following table:
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t. B. 2 contd 

Total Inner Middle Outer ‘ 

Scheduled Layer Layer Layer 

Thickness" Thickness'' Thickness" Thickness" 

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

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

4 2 None 2 

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

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

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

) 2 2 2 

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

T 2 2-1/2 2-1/2 

T-1/2 2-1/2 2-1/2 2-1/2 

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

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

9 3 3 3 

3. Condition of Material 

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

4.  Candition of Surfaces 

a. Insulating material shall be applied to clean, dry surfaces only
. 

b. Where insulation is applied to piping and equipment operating in the 
temperature range of OF to 180 F, the 

metal surfaces of said piping and equipment shall be coated, in ac
cordance with UCCC Coating Specifica- 

tions, by others, prior to application of insulation. 

c. Voids behind name plates and tank legs shall be filled and caulked, in accordance with UCCC Coating 

Specifications, by others, prior to application of insul
ation. 

5. Insulation Supports 

a. Insulation on vertical equipment, exceeding 1'-5'' in diameter and 1
0°-0'' in height, shall be supported by 

metal supports installed approximately every 12'-0" and above ea
ch vessel flange, in accordance with 

UCCC Standard IS-31. Length of horizontal leg or support angle shall be 1/2 inch less 
than total applied 

thickness of insulation. 

b. Insulation on horizontal equipment, 4'-0" diameter and larger, shall be supported by metal supports in- 

stalled in accordance with UCCC Standard iS-36. 

c. Insulation applied to bottom head, or inside of skirt, on skirt supported vessels, shall be supported on 

metal supports installed in accordance with UCCC Standard IS
-42. 

d. Insulation on dished heads of vertical equipment shall be supported
 by metal supports in accordance with 

UCCC Standard IS-31. 

e. Where necessary to prevent entrance of moisture, uppermost suppo
rt shall be replaced with a metal pro- 

tective piate, as described in section 1.8.12, entitled "Protective Cover". 

f. Insulation on 3 inch IPS and larger vertical pipe shall be supported
 by stainless steel insulation supports 

bolted to pipe near bottom of run. Additional supports ghall be installed on pipe at intervais of 21 fe
et of 

vertical run. 

6. Securement 

a. Tie-Wire Anchors 

Blank nuts, angle clips, and other approved attachments shall be used for insulation
 tie wire anchors, 

where shape of vessel prevents normal methods of secu
rement of preformed insulating materials. Blank 

nuts, where required, shall be attached, standing-edge to vessel surface, by light fillet welds
. Installa- 

tion shall be done by the Insulation Contractor, before application of insu
lation. 

b. Wire 

(1) ‘Mire shall be applied to insulation at proper intervals by looping 
about the circumference, twisting 

ends tigntly together to provide proper securement, 
and depressing wire ends against insulation to 

prevent projections. 

(2) ‘Where snase of vessel prevents complete encizclement, 
gecurement shall be made to other tie-wires, 

“wire cables, or otner anchors approved for this purpose. 

G5-2
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I. B. 6. contd 

Cc. Insulation Strap 

(1) 

(2) 

(3) 

(4) 

All pipe insulation on traced lines shall be secured with stainless steel insulation strap, 

Strap shall be applied to cylindrical insulation at Proper intervals by looping strap about the circum- 
ference, stretching to suitable tightness with an approved banding machine, and clamping in place 
at joint. Strap joint shall consist of one double-| ng clip, or two cli,s furnished without prongs. 
Clips shall be located on the vertical side of pipe insulation. 

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

Insulation strap shall be divided into lengths based on one strap joint for the first 15 feet of vessel 
circumference and one strap joint for each additional 10 feet, or part thereof. These joints shall 
be spaced at equal distances around the vessel. Vessels over 12 feet in diameter shall be equipped 
with vertical strap anchor angles spaced as shown on the Supplement to UCCC Standard IS-31. 

Spacing of Strap and Wire 

(1) 

(2) 

Spacing of insulation strap and wire over equipment and pipe insulation shall be based on length of 
block or section. Where 36-inch lengths of insulation are applied in staggered arrangement, four 
loops will be required ataverage 9-inch intervals, go that no loop is located more than 4-1/2 inches 
from any end joint. Where 18-inch lengths are applied in staggered arrangement, only two loops per 
length will be required. 

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

LOCATION OF JOINTS 

- ae 

47 

WIRE, OR STRAP, AS SPECIFIED 

LOCATION OF FASTENING 

SECUREMENT OF SINGLE LAYER INSULATION TO PIPE 

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

<—— OFFSET A MINIMUM OF 3° 
‘FROM ALL ENO JOINTS 
Anema 

ONE HALF LENGTH OF ‘ 
PIPE INSULATION ~N 

~ 

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

PIPE OUTER LAYER PIPE INSULATION 

INNER LAYER SECURED WITH WIRE, AS SPECIFIED 

INNER LAYER PIPE INSULATION 

LOCATION OF FASTENING 

SECUREMENT OF MULTIPLE LAYER INSULATION TO PIPE 

FIG. GA-2 

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 equipment supports, shall be not less than adjoining fire- 

resistant materials. Where thickness of thermal insulation exceeds that of fire-resistant materials, sur- 

face of insulation shall be neatly and uniformly finished with a wide bevel, and feathered to provide the 

appearance of a continuous surface and eliminate a definite surface joint. 

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

Flashing 

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

NOTE: COMPLETE WEATHER-B4RRIER 
OVER INSULATION BEFORE 
INSTALLATION OF FLASHING 

Ye CANT OF CAULKING MASTIC 

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

INSULATION 

— 
\ v iN \ = (/7 VESSEL NOZZLE 

i A vy ALLELES 
F 

_~ 
eS yA vy 

2 A | pT oat 

y 

M—S0OLT HEADS 

VESSEL NOZZLE 

VESSEL 

STANDARO REINFORCED 
CORNER 4S PER GA-5 

OETAIL A 

FLASHING ON TOP NOZZLES OF EQUIPMENT 

FIG GA-3 

Where a vertical vessel such as a column is insulated for gradient temperatures, with the low temperature 
above, a flashing shall be installed between different thicknesses of insulation where noted in schedule, to 
prevent condensate from entering the insulation on the lower side of the joint. Flashing material shall be 
Lexsuco F62 Flexible Flashing, a3 manufactured by Lexsuco, Inc, or approved alternate. It shall be se- 
cured to the vesseland the outside of the insulation with lf 2-ineh by 0.0157-inch Type 304 stainless steel 
straps. All voids at longitudinal seams and other projections shall be caulked ana sealed with vinyl asphalt 
joint cement. Typical installation is shown in Figure GA-3A. 

CUSHIONING BLANKET 

Dye eo - =] eae ——_——— 
na 

WEATHER-BARRIER | al 
i 
i] 

I 

SEAL wiTH VINYAL ASPHALT 

AS SPECIFIED ——————» N oy _ JOINT CEMENT 
Ss 

i 

FLASHING 

F
 
M
I
N
 

VESSEL 

~~ STAINLESS STEEL STRAP FILG WITH CAULKING | 
MASTIC -—_" Pa 
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Te 

A
g
r
a
 

va ad N NOTE ALL VOIDS AT CONGITUC'NAL SEAMS 
fet AND OTHER PAOVECTICNS SHALY BF 

a4 CAULKED ANO SEALEQ WiTH VINYL 
ASPHALT JOINT CEMENT 

FLASHING AT BUTT JOINTS OF DIFFERENT THICKNESSES OF INSULATION 

p
o
n
e
 

| 
FIG GA-3Aa 

| 
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{. B. contd 

LO. 

16. 

Protection of Flammable Surfacings 

When applying sheeting jacket, flammable surfacings shall be stopped at least 6 inches from brackets, hangers, 

and other hot projections, to avoid possibility of scorching or ignition. Where located indoors, such areas 

shall be surfaced with insulating cement to provide drainage. For other locations, a minimum 1/l6-inch thick 

coat of heat resistant sealer shall be applied. 

Painting 

Painting of bare and insulated 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 Construction, shall be protected with a covering jacket of not 

thinner than No. 26 gage sheet metal, or other approved media, as per UCCC Standard M-100. Jacket 

shall be secured firmly in place with insulation strap, spaced not greater than 10 inches on centers, or 

sheet metal screws where use of strap is impracticable. Sheet metal screws shall not be used on jackets 

over low temperature insulation where possibility exists of piercing weather-vapor barrier membrane. 

b. Corners of insulated ducts, breechings, and other flat-surfaced equipment shall be reinforced by installa- 

tion of expanded metal lath corner bead, or corner inserts, when approved. Bead and inserts shall be 

provied by the Insulation Contractor and installed by insulation mechanics, following application of insu- 

tation block securing them firmly to block tie wires. Cement shall be forced through lath flange to provide 

proper key. 

Protective Cover 

Insulation terminating at an intermediate point on the side of a vessel shall be protected from physical abuse 

and moisture penetration by installation of a continuous metal plate attached to vessel by means of a contin- 

uous weld immediately above insulation. This protection will be provided by the Owner. 

Appearance 

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

view wherever possible. 

Insulation for Safety 

a. Where it is required to insulate piping or equipment for safety, only that portion shall be insulated which 

is located not more than 6'-0" above operating levels, or where there exists possibility af human contact. 

Piping in trenches, unless otnerwise specified, shall not be insulated for safety below grating level. =x- 

posed ends of insulation shall be beveied to provide proper seal and drainage. 

b. Where specified, thermal insulation shall be omitted and protection provided by erection of a suitable 

safety guard. This guard will be provided by the Owner. 

Steam or Electrical Traced Installations 

a. Ais Convection Tracing Svstem 

Ct) Accessories - Pressed steel spacers shall be of No. 16 Gage (.0593"'), constructed according to 

UCCC Standard P-84A4, as manufacttred by A. J. Gerrard. These spacers shail be furnished by 

the Insulation Contractor. 

(2) Assembly - [vpe and size of tracer |ines, methods of clamping, hanging and supporting them, and 

size of pipe insulation to be applied, shail be in accordance with UCCC Standards P-s4, P-S3+4A and 
GaA-4, supplemented by Insulation Design Schedules, where required. In addition to assembly direc- 

tions contained in Stanaards P-84and P-84A, pressed stecl spacers (andpressed steel clamps, where 

installed) shall be »paced on 18-inch centers for copper tracer lines. [Temporary installation of 

assembly will be aane by others.
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I. B. 16. a. contd 

(3) 

(4) 

ciNSUL ATION STRAP PIPE INSULATION THICKNESS T, , , [as SPECIFIED 
\ \ 

\ i 

RSS Ff of AINA UDR RRA OY A 

\ 
it iN j x 

= = t=} t 
IRN RN ON MO OS i oS 

i \, N, . 

STEAM TRACER LINE INSTALLED / \ “SPACER, AS PER STO P-84-a 
AS PER STANDARD P-84 . ON 18° CENTERS. 

\ 
N—_- $PacERS SMALL BE LOCATED at 

CIRCUMFERENTIAL BUTT JOINT 

NOTE: STEAM TRACED PIPING SHOULO BE SUPPORTED SO THaT ITS 
WEIGHT DOES NOT F4iL ON TRACER OR ON INSULATION. 

APPLICATION OF INSULATION TO STEAM TRACED LINES 

FIG Ga-4 

Pipe insulation shall be applied in required sizes and carefully fitted ta heated companion lines in 
manner prescribed in these Specifications and in the Individual Specifications. Tracer assembly 

shall be firmly and permanently secured in place by insulation mechanic during application of insu- 

lation, adding or relocating spacers where required to insure firmness of contacz. 

Protective Wrapping - When aluminum piping is to be steam traced, or where elsewnere required, 

aluminum piping shall be separated from tracerassemoly by insertion of not less than :vo wrappings 

of Mystik Adhesive 7000 G orapproved alternate glass fiber tape. Care shall be exercised that tracer 

line does not contact aluminum line at any point. Where tracer may touch, the aluminum line shall 

be wrapped with glass tape at the point of contact. 

b. High Conductivity Compound Tracing System 

(1) 

(3) 

(4) 

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

Surface Preparation - Surface of pipe (or equipment) to which high conductivity compound i3 to be 

applied shall be cleaned of dirt, rust, scale, oil, or varnish film. Galvanized or aluminum sur- 

faces shall be coated with Thermon ALP Primer, or approved alternate, after cleaning. 

Type and size of tracer lines, size and thickness of insuiation to be applied shail be as scheduled. 

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

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

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

aluminum piping is to be traced (or where elsewhere required), insulation strapping shall be sepa- 

rated from the aluminum by not less than two wrappings of glass fiber tape - Hi-Low Temperature 

Glass Cloth Tape, 7000 G, as manufactured by Mystik Adhesive Products, !nc., or approved alter- 

nate. Care snall be exercised that tracer does not contact aluminum line at any point. ‘Vhere tracer 
may touch, the aluminum pipe shail be wrapped with glags tape at the point of contact. 

Application - High conductivity compound shall be applied over tracer to thickness of approximately 

1/4 inch and into void between tracer and process pive (or equipment). Care snail be exercisea to 

torce the compound under the tracer to ensure maximum surface contact. Area of surface contact 

to process pipe shall be anproximatelv 3-1/2 times the diameter of the tracer. Cverirregular sur- 

races (pumns, valves, etc.), and where tracers are closely spaced, compound may be trowelled over 

tracers in solid layer, covering tracer by about i/4 inch. [£ thiceness in excess of 3/3 inch is re- 

quired, high conductivity compound should be installed in two layers. The tirst laver should be 

cured before the second laver is apolied. Application details are shown in Figure GA-4A.
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ae 3. lo. b. contd 

HIGH CONOUCTIVITY 
TRACERS COMPOUND 

—— PROCESS LINE 

1/8" MIN 
IRREGULAR SURFACE, OR 

TRACER 

(747 MIN. 
CLOSE WRAPPED TRACER 

HIGH CONOUCTIVITY 
(— aiGH coNnouctiviTy cup COMPOUND 

e a . 
Racers UNDER RACER 144" MIN, 

SMALL PROCESS LINE 

LARGE PROCESS LINE 

APPLICATION OF HIGH CONDUCTIVITY COMPOUND 

FIG. Ga-4a 

(5) Curing - After application the high conductivity compound shali be allowed to air set for a minimum 
of 3 hours before heat curing. Air setting time may be several weeks without detrimental effects to 
the compound. Heat curing shall be accomplished by gradually raising temperature of tracer to be- 
tween 200 and 225 F. This temperature shall be maintained for a minimum of 8 hours. Examina- 
tion of the high conductivity compound to determine its dryness will indicate when curing is complete. 

{a) Steam system curing procedure is: Open trap end of tracers to atmosphere, then open valve at 
steam header just sufficiently to allow condensate, but not steam co enter the tracing system. 

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

(6) Weather Protection - Hish conductivity compound is soluble in water; therefore, it must be protected 
from rain, snow, and water by temporary jackets, or other means, until the insulation and its 
weather Darrier 1s applied. High conductivity compound shall not be installed and allowed to freeze 
uvfore curing. In cola weather it may be necessary to neat the lines and equipment in order to aoply. 
itis also necessary to keep the material warm before application. Wherever nigh conductivity com- 
pound ig used. undis not covered bvinsulation, it shall be coated, after heat curing, w: th a weather - 
varrler coating in accordance with Part [. B. 17. 

Weather-Barrier Coating 

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

Coating shall not oe applied when atmospheric temperature is below 33 F, and/or wnen temperature is 
expected to de lesa than 25 F within the next 24 hours after application. 

a
 . Where sprayed weather-barritris to be applied, adjacent areas not to be coated, s:icn us valve stems, 

hanales, 34uge giasees, anvtruments, and othes adiacent equipment or structures, sell be masked or 
otherwise protected. 

d. 0 Aheavy Gillet of caulking mastic small be applied at all inside corners of insulation, and at ail junctions 
of insulation and metal, before application of weather-barrier coating. 

2. Weather-barzier membrane shall be carried out 6 inches onto metal, beyond termination of insulation at 
suoporis, seirts or otuer orojectians, and sealed to the metal. 

weather-pbarrier co MINIs Smt fee Lae verted to insulation surtuce and reintureva with stass tiger 
cloth thorougnty embdeaded ints the caaare: coating. Joints of reinforcing civth snail be anitarm in width 

G35-3
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f£. contd 

and have a smooth unbroken surtace. Care shall be taxen that openings in weave of clath are completely 

sealed. 

Where flame-resistant, modified polyvinyl acetate emulsion weather-barrier is specified, it shall be ap- 

plied by either cold spray, palming or troweling. 

The combined thickness of the weathe arrier coating an“ ~einforcing cloth shall be not less than 1/16 

inch wnen dry. 

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

All outside corners of insulation shall be rounded and the weather-barrier coating provided with a double 

layer of reinforcing cloth, as shown in Figure GA-5. 

GLASS-FIBER REINFORCING CLOTH OVERLAPPED 
/* LEAST 6° EACH DIRECTION 

WE ATHER- BARRIER —> / 
“ 

L-ROUNDED | 
CORNERS | 

q 

J‘ 

“FILLET OF | ° 
“ CRULKING : i 

4 MASTIC. ' ! 
—b ;-—_ 

o RY 

ara wd 
v3 =“ INSULATION 

y 1 

N--HIGH OR Low TEMPERATURE SURFACES — 

APPLICATION OF WEATHER- BARRIER COATING AT CORNERS 

FIG GA-S 

On outside installations, :nsulation of flat surfaces, und at outside corners, wnere necessary, shall be 

beveled before application of coating, to provide drainage. 

13. Metai Jackets 

The letter M added to the regular designation of an application specification (examples: LO-HM, lO-IM, 

etc.) indicates that tne weather-barrier shail consist of a metal jacket furnished and installed as speci- 

ised in this part. Weather-oarrier ccatings described in such specifications shall be disregarded except 

where they are used as supplements to the metal jackets. 

Neather-Barzrier Jacket - Austenitic stainless steel, not less than 0.008 inch in thickness, suppiied in 

co:! form at least 95 inches wide, or applied to the :nsulation at the factory. 

Sheet Metal Screws - Austenitic stainless steel, tvae A, oan head, gimlet point, self-tapping, Mo. 7 bv 

ofSinen. For outdoor service, all screws shall be furnished with neoprene wasners attached. 

Heat Resistant Coating - Benjamin Foster No. 57X50 or approved alternate. 

Deaoment 

{t) On vertical vessels, jacketing snall be installed working from bottom uo, and sufficient stainless 

steel 3 ciios shail be piaced arounn each circumferential joint to prevent sitopage. Laos uf oir- 

-amperentiiah and verticul joints shali de ut least 2 and J inches, respectively. Yertical joints shall 

ar securea with snhect metal serews on O-inen centers. 

nah io Lorecontabsesscoo, late of circumperential and heritontal joints shall be at b.ast Sand 3 inches, 

7a? 
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13 e. contd 

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

{3) All vertical and circumrerential joints shall be sealed with the specified heat-resistant coating. Screws 

shall be eliminated onacircumferential expansion joint where s0 designated by the Resident Associate. 

(4) All outlets, cutouts, etc., shall be flashed with a 3/ 32-inch thick (minimum) layer of weather-barrier 

coating reinforced with glass fabric reinforcing cloth. 

Piping 

(1) Insulation with Factory-Applied Jacketing 

{a) On straight horizontal or vertical piping, circumferential joints shall be made with special 

stainless steel joint closures and bands furnished with the jacketed insulation. The inside sur- 

face of the closure is coated with sealer protected by paper backing. Care shall be exercised 

to ensure that the paper is removed before the closure is installed. 

(b) Longitudinal joints of jacketed insulation are of the preformed Z type, and shall be fastened by 

snapping the ends into place. Longitudinal joints on horizontal piping shall be located on the 

lower half of the pipe, with the open side of the joint pointed down to ensure run-off of water. 
Heat-resistant coating is not required for these joints. 

(2) Field-Applied Jacketing 

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

(b} On horizontal piping, longitudinal joints shall be located on the lower half of the pipe, and so 

overlapped as to ensure run-off of water. 

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

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

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

centers. 

{f} All lapped joints snall be sealed with the specified heat resistant coating. 

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

(h) Flange covers snall be protected from weather by stainless steel jacketing, installed in amanner 

similar to that specified for piping. Side openings shall be sealed with weather-barrier coating 

having a minimum thickness of t/16 inch, reinforced with glass fabric reinforcing cloth. This 

barrier shail be carried over fillet of caulking compound and a minimum of 3 inches over adja- 

cent metal pipe jacket, and a minimum of 3 inches over top metal jacket flange cover. 

vt) Ells, vaive covers, and other irregular shapes shall be protected trom weather as specified in 

Partl. 3B. 17. 

Gs-10
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

0D. SPECIFICATION 10-8 Cellular Glags 

Scope 

This Specification describes the essential requirements for the purchase and application of preformed cellular glaas 

insulation for use in building roofs, walls, ceilings and floors. 

A. MATERIAL 

1. Composition 

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient 

to produce a rigid, cellular thermal insulation. 

2. Properties 

Cellular glass insulation shall have the following properties: 

Alkalinity + « « + + + + + + + pH shall be between 6.9 and 7.5 

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

-6 
Coefficient of Expansion . - + Shall average 4.6 x 107” per degree F. 

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

Compressive Strength .. . . Shall be not less than !00 asi when tested in accordance with ASTM C 240, 

latest revision. 

Density .... «6 +.» +» . Shall be not less than 4 lb per cu ft, nor more than 11 lb per cu ft, when 

tested in accordance with ASTM C 303, latest revision. 

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

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

70 F and 90% relative humidity for 14 davs, shall not gain any weight. 

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

Shear Strength .... . + . Shali be not lesa than 65 psi. 

Specific Heat + 4 4 «4 + « » Shall average 0.20 Btu per lb per degree F. 

Temperature Limit... . . Maximum temperature without mechameal, thermal, or chemical failure 

shall be not less than 800F. 

Tensile Strength . . . . . . Shall be not less-than 75 pai. 

Thermal Conductivity . . . . When tested inaccordance with ASTM C 177, latest revision, or ASTM C335, 

latest revision, the thermal conductivity at the given mean temoeratures 

shall not exceed the following values: 

Mean Temp, Btu/inch, hr, 

°F sqit, OF 

0 0.36 

100 » 0.42 
200 0.43 

300 9.56 

400 0.63 

6u0 0.74 

Thermal Diffugivitvy 6 oe ee Shall average 0,+2 aq ft per day. 

Water Absorption sons Miter 24-hour submersion, shall not exceed 0.2% by volume (sarface oniv), 

Vapor Transmission... . When tested in accordance with ASTM C 255, latest revision, shail nave a 

WWVT of zero grains per sq ft per nour. 

[9-B-1t
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TI. A. contd ‘ 

3. Thickness and Sizes of Insulation 

a. Cellular glass block insulation shall be 2, 2-1/2, 3, 3-1/2, 4, 4-1/2, or 5-inch thick, as specified, and 
either 12-inch by 14-inch or 24-inch by 18-inch size. 

b. Cellular glass board shall be 1-1/2 inch thick and 24-inch by 48-inch size, with factory-attached Kraft 

paper on both sides. Thickness to be I-1/2 inch, or a multiple of 1 1/2 inch, as specified, 

4. ccessory Materials 

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

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

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

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

ea. Roofing Felt-15-lb Asphalt Saturated - Philip Carey Feltex, or approved equal. 

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

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

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

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

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

x. Wire Mesh - Keystone Wire and Wheel Company "Keymesh', or approved equal. 

Lath Clips - Pittsburgh Corning P. C. Metal Lath Clips, or approved equal. 

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

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

approved equal. 

o. Anti-Adhering Solution - one part starch, 24 parts calcium chloride, Jl parts water (by volume). 

3. APPLICATION 

1. Roof Insulation on Metal Deck 

a. Deck shall be plane, dry, clean, and free from holes. Any holes or open joints shall be covered with 

6-inch wide strips of asphalt felt laid in flashing cement, or seated with joint sealer. 

b. Lf metal deck has a slope greater than L-1/2 inch per foot, nailing strips of treated wood equal in height 

to the thickness of insulation shall be secured to the deck to hold the insulation in place. These strips 

shall be spaced so that each 4-foot wide course is held in place. A space of 1/4 inch shall be allowed 

between ends of strips. 

c. Fire-resistant adhesive shall be applied to deck in ribbons approximately 6 inches on centera and 1/4 

inch in diameter, at a rate of approximately 0.4 gal per 100 sq ft. 

¢. Cellular glass insulation shall be immediately embedded inthe fire resistant achesivein parallel courses 
with staggered end joints. All joints shall be tightly butted. 

¢. if mare than one laver of cellular insulation is specified, the second laver snall be aoplied to the first 

by faremly and immediately embedding it in molten hot mopped steep roof asphalt. Joints shall be tightly 

butted and shail be staggered with relation to tne layer beneath. 

f. Underwriters' Laboratories Class "A" built-up roofing shall be applied over clean, drv cellular glass 

insulation, 

g- installation saall be as shown in Figure 10-B-1,
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Ul. B. lL. contd 

2. Roof Insulation on Monolithic Concrete or Gypsum
,or Precast Slabs of Concrete or 

/ a sutse ue ue “ROOF / 

ELIE ELIS LLL LALIL Eg 
eel (F WiOTH OF CHANNEL 

1S 1-172" OR MORE 
LEVEL OECK wiTH 
POUREO GYPSUM 

METAL ROOF DECK 

FIG 10-B-i 

SPECIFIED TMICKNESS OF 
CELLULAR GL'SS INSULATION 
EMBEDDED IN ri RE -RESiSTANT 

[7 Shas OR GRAVEL 
HE SIV 

Gypsum 

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

Joints of precast slab shall be covered with 6-inch w
ide 15-1Ib felt laid in flashing cement. 

. and f, and as 
Cellular glass insulation shall be installed in accordance with Parts II. B.l.c, a. @ 

shown in Figure 10-3-2. 

(TSEAG OA GRAVEL 
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Se I TOLD tt 
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FIG 0-8-2 

aS RECIFIED THICKNESS CF CELLULAR 
5288 NSULATION EMBEDDED 1% 

10-B-3

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T…
ACL Doc 19413 · Page 26 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/26

https://asbestosclaims.law/library/19413/26


Il. B. contd 

3. Roof Insulation on Wood Deck 

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

b. Any knotholes shall be covered with metal. 

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

d. Uf the humidity .: the interior is excessive, two plies of 15-lb feit shall be applied w:th mopping of hat 
steep roof asphalt. Felt shall be applied by lapping each sheet !9 inches, leaving 17 inches exposed, and 
mopping hot steep roof asphalt between felts so that at no place shall felt touch felt. 

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

o
m
 

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

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

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

CELLULAR GLASS INSULATION 
EMBEDOED iN HOT STEEP ROOF 
ASPmaALT 

SLAG OR GRAVEL f 

f +7 CLASS "A" 
a ’ @UILT UP ROOF 

Ne fe Ep pe 

/ teeeuear THICKNESS OF 

Oa ae a ae a a a a a a a a 2 
Sree wander —— eae Wars T STS wooo DECK ! 

: “—~ NAILING STRIP 
= ae 

: an , \ N 

LENS jf \ pik Lf 
.f \ 7 aay ‘ ‘ 
,? ty of VA , / 

a ‘ . 
7, \ / f \ Very | 

: Ed a = 

NOTE. ALL RESINOUS SPOTS OR AREAS SHatL aE a 
COVERED wiTH ONE PLY OF ROSIN SIZED 
PAPER BEFORE APPLYING VAPOR BAARIER 

wOOO ROOF DECK 

FIG 10-8-3 

4. Insulation for Core Walls 

a. Inner masonry walls shal] be plamb, straight, and true to dimensions, with full mortar joint to srovide 

a smooth surface for installation of insulation. Wall ties snall be properly spaced to permit proper tie 
with outer wall, 

>. Cellular glass insulation shall pe installed by use of four gobs of adhesive cement located near corners 
of tne back face ot the block, anda 1/8-inch thick trowel coat of the adhesive on the edges. Mich hlock 
snail oe laid trie and plump, «ith sufficrent manual pressure to ensure tight joints und vood contact with 
masonry wall. Points where wall ties extend througn the insulation shall be sealed orf with achesive ce- 
ment. 

c. Cuter wall shall be erected with a t/4-ineh space between it and the insulation. ‘¥eep holes shall be 
provided at the base. 

da. Installation shall be as shown in Figure 10-B-4. 

10-8-4
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WI. B. 4. contd. 

APOROX 1/4° OR AY REQUIRED FOR PROPER 
MNNE “ ALIGNMENT FOR INSULATION ANG WALL 

NN : S 
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A: 8 
1 Rt Aone sive 
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CELLULAR GLASS INSULATION 
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bo-———— OUTER FACE WALL 

jo———--- OMIT mORTAR FROU EVERY 3AD VERTICAL JOINT 
eonoeee™ MOLES AT BASE OF WALL, BUT ABOVE 
Ral 

APPLICATION OF CELLULAR GLASS INSULATION IN CORE WALL 

FIG 10-8-4 

5. Insulation for Masonry Wall Lining 

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

b. A uniform 1/8~-inch thick coat of adhesive shall be applied to the back face of each block of cellular glass 

insulation, and to edges of blocks in contact. 

c. Each block shall be laid true and plumb with aufficient manual pressure to ensure tight joints and good can- 

tact with masonry wall. 

d. Installation shall be as shown in Figure 10-B-5. 
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FIGUAE 10-8-5 
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o. Insulation for Existing Concrete Ceilings 

a. Concrete ceiling shail be plane, smooth, dry, and clean. 

b. A full coat of ceiling cement shall be applied with a 1/8-inch square-cut serrated trowel. 

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

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

7. Insulation for New Concrete Ceilings | 

a. Forms for conrete slabs shall be constructed to allow for thickness of the cellular glass insulation. 

b. Forms shall be coated with anti-adhering solution. 

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

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

eee 

\ 
ANGLE PINS AT 45° WITH 

BENT END PROTRUOING 2° . > 

| 
\ 
; NOTE AT LEAST 3 ANGLE PINS 

SMALL BE INSERTEO IW 
12° % 16° BLOCK, AND & 

24° K 36" BLOCK 

i > XS 
MOT ASPWALT 

CELLULAR GLASS INS ATION 

aNTL ADHERING SOLUTION 

APPLICATION OF CELLULAR GLASS INSULATION FOR 

CONCRETE PLACED ON THE INSULATION 

FIG. 10-8 -6 

e. Concrete shall then be placed over the insulation. 

8. ‘Vall and Ceiling Finish 

a. Exposed surface of cellular glass inaulation shall be given a brush coat of asonalt emulsion, 

9. Wire mesh shall be fastened to insulation with lath clins on 18-inch staggered centers on the walls and 
on 12-inch staggerea centers on the ceiling. inside corners shall be reinforced with strip lath, and out- 
side corners with corner bead. 

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

c, Paint snall be vinyl emulsion as specitied in the Design and Construction Coating Specifications. 
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u. B. contd 

9. Concrete Floor Slabs 

a. Foundation Wall Method 

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

OnE LAYER ROOFING FELT CUT TO 
THICAMESS OF FLOOR SLABS 

77” COMCRETE suas 

GRAVEL FOUNDATION WALL ww 

A
N
I
 I
EE
A 

CELLULAR GLASS INSULATION 

INSULATED FOUNDATION WALL 

916 10-60-17 

Insulation shall be installed ininside surface of foundation wall with thin layer of asp
halt emulsion. 

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

prevent concrete from bonding to the insulation. 

b. Slab-Border Method 

(1) Where specified, insulation shall be applied to foundation walls as shown in Figure
 10-3-8. 

10-B-7
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u. B. 9. b. contd 

ASPHALT EMULSION 
J 

ROOFING FELT 

/ SOMERETE Shae 
1 

a er 
FLOCO MOPPED aspHacT 

(° LAYER OF San 
FOUNDATION WALL ‘ ° 

GRAVEL 

SPECIFIED THICKNESS OF 
CELLULAR GLASS INSULATION 
EMBEDDED IN HOT ASPHALT 

INSULATED FLOOR SLAB 

FIG 10-O-8 

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

(3) A layer of sand approximately 1 inch thick shall be applied over gravel before applying insulation. 

Insulation shall extend inward from foundation wall a minimum of 24 inches, or under complete 

slab, as specified. 

(4) Blocks shall be installed with all joints tightly butted. 

(5) After insulation is installed as specified, the entire surface shall be flood-mopped with a I/16-inch 
thick (minimum) coat of hot asphalt before placing floor slab. Asphalt shall be heated to a tem- 

perature not exceeding 300 F. 

10-B-3
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q. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 10-H 

10-HSS (For Stainless Steel) 

Cellular Glass 

Scope 

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

suiation, for use on equipment and piping normally operating at temperatures above 70 F and up to 600 F. It is applicable 

to both indoor and outdoor service. 

The second designation, 10-HSS, indicates that this Specification shall be used for stainless steel equipment and piping. 

However, this Specification shall be subject to the use of accessory materials specified for stainless steel. 

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

cation. 

A. MATERIAL 

Composition 

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficien
t 

to produce a rigid, cellular thermal insulation. 

2. Properties 

Alkalinity pH shall be between 6.9 and 7.5. 

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

Coefficient of Expansion 

Combustibility - 

Compressive Strength 

Density . 

Flexural Strength 

Hygroscopicity 

Resistance To Acids . 

Shear Strength .. . 

Specific Heat 

Temperature Limit 

Tenalle Strength - 

Thermal Conductivity 

Thermal Diffusivity 

Shall average 4.6 x 10-% per degree F. 

Shall be incombustible. 

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

revision. 

Shall be not less than 9 lb per cu ft, nor more than 1! ib per cu ft, when tested in 

accordance with ASTM C 303, latest revision. 

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

revision. 

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

90% relative humidity for 14 days, shall not gain any weight. 

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

phoric. 

Shall be not leas than 65 pai. 

Shall average 0.20 Btu per lb per degree F. 

Maximum temperature without mechanical, thermal, or chemical failure shall be 

not less than 800 F. 

Shall be not less than 75 pai. 

When tested in accordance with ASTM C 177. latest revision, or ASTM C 335, 

latest revision, the thermal conductivity at the given mean temperatures shall 

not exceed the following values: 

Mean Temp, Btu/inch, Hr, 

°F sq ft, °F 

Q 0.36 

100 0.42 
200 0.43 
300 0.56 
400 0.63 

600 0.74 

Shall average 0.42 sq ft per day. 

10-H-1
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TM. a. 

B. 

2. contd 

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

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

Accessory Materials - Specification 10-H 

a. Cushioning Material: 

“quipment - TWL Fiberglas glass wool blanket | inch thick. Pipin, 350 © and below - Ultralite, Super- 
fine, Mono-Kover, 1/2 inch thick. Piping above 350 F - TWL Fiberglas glass wool blanket 1 inch thick. 

b. Statnleas Steel Wire - 0.0475~inch diarneter, Type 304, cold drawn, bright annealed, 18 gage. 

¢c. Stainless Steel Insulation Strap - 1/2-Inch by 0.020-inch, Type 304 or approved equal. 

d. 3tainless Steel Clips - Double-pronged, Type 304, A. J. Gerrard, Techalloy double~pronged seal, or ap- 
proved equal. 

¢. Strapping Tape - Glass filament, vinyl backed, Dutch Brand No. 400 or approved equal. 

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

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

h. Anti-Abrasion Coating - Keene's Cament or approved equal. 

i. Weather-Barrier Coating (Coloras specified) - PVA-Vimasco No. WC-l, Pittsburgh-Corning Pittcote 500C, 
or approved equal. 

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

k. Staples - 5/8-inch by I/2-inch, stainless steel, A. J. Gerrard or approved equal. 

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

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

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

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

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

Accessory Matarials - Specification 10-HSS 

Accessory materials for Specification [0-HSS shall be the same as those listed in Part If. A. 3., with the 
following exceptions: 

Cushioning Material for Equipment and Mping - 2-1/2 lb percu {t density TWL Fiberglas or approved equal 
white glass wool blanket | inch thick. 

Anti-Abrasion Coating - Dampnay No. 70 Black. 

APPLICATION - SPECIFICATIONS 10-H and 10-HSS 

Equipment 

a. Insulation Supports 

Equipment shall be provided with insulation supports as called for in the GENERAL SPECIFICATIONS, Part 
1. 8. 5. 

5. Thickness Schedule 

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

c. Cushioning Blanket 

(\)) On vertical equipment, except stainleas steel, two layers of the specified cushtoning blanket shall ba 
applied over the top head and compressed to l-inch thickness, and one layer to the sides and bottam 
head and compressed to 1/2-inch thickness, before application of the cellular glassinsulation. Blanket 

10-H-2
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II. B. 1. ec. (1) contd 

o
y
 

(2) 

(3) 

shall be secured in place with a minimum amount of stainless steel wire. Cellular glass insulation 

shall then be applied over the blanket in the manner described in this Specification. Cushioning blanket 

shall not be considered as part of the specified insulation thickness. 

On horizontal equipment, except stainless steel, one layer of the specified cushioning blanket shall be 

applied over the entire surface and compressed to 1/2-inch thickness, and secured in the same manner 

as that called for in Part Il. B. 1. c. (1). 

On stainless steel vertical or horizontal equipment, the specified white glass wool blanket shall be 

applied in the same manner as that called for in Part Il. B. 1. c. {L) or (2). 

Curved Surfaces 

(1) 

(2) 

@) 

Cellular glass block insulation for sides and bottom heads of vertical vessels shall be shop fabricated 

and fitted to allow a 1/2-inch space for cushioning blanket between block and vessel. 

Cellular glass block insulation for top heads of vertical vessels shall be shop fabricated and fitted to 

allow a l-inch space for cushioning blanket between block and vessel. 

Block insulation shall be applied over cushioning blanket on all equipment with all joints tightly butted. 

Multiple layers shall be applied so that the butt joints of one layer do not coincide with those of any
 

other layer. Typical installation is shown in Figure 10-H-1. 
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THICKNESS T, aS 
SPECIFIED 

CELLULAR GLASS VESSEL 

SUPPORT a5 PER 
INSULATION 

ucce STD iS-31 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAO & NOZZLE 

FIG 10-H-1 

Flat Surfaces 

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

wh 

is 

en operating temperature of equipment is in excess of 150 F. When operating temperature of equipment 

150 F or below, cushioning material shall be omitted and block applied directly to metal surfaces. Se- 

curement shall be as specified in the Insulation Design Schedule and/or Line List. 

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 insulation strap. Insulation applied totrregular surtaces 

where use of insulation strap is impracticable, snall be secured with stainiess steel wire. 

Inner layer or layers of cellular glass insulation on bottom heads of vertical equipmen
t or heads of 

horizontal equipment shall be held in place with specified starnless steel strap securea to support as 

shown in UCCC Standards IS-21, !S-36, and 15-42. Outer laver of cellular glass insulation on bottom 

headg of vertical equipment or heads of horizontal equipment shail be secured with insulation »trap a
s 

shown in Figure 10-H-2. 
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u. B. lL. f£. (2) contd 
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(3) 
or other approved securement. 
bedded firmly in a surface coat. 

g. Expansion Joints 

(1) 

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

Where block is specified to be secured with adhesive, it shall be em- 

shown in Figure 10-H-3. 

Cellular glass applications shall be provided with expansion joints at vessel flanges, constructed as 
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I. B. 1. g. contd 

(2) 

(3) 

Longitudinal expansion of vessels shall be provided for by installing expansion Joints at the insulation 

supports, as shown in Figure 10-H-4. When more than one thickness is specified for a vessel, an 

insulation support shall be provided at the junction of two different thicknesses andinsulated ina 
manner similar to that shown in Figure 10-H-4. 
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One inch of cushioning material shall be packed around nozzles and 
through the insulation, to prevent crushing of the insulation b 
Typical application is shown in Figure 10-H-5. 
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y contraction and expansion of the vessel. 
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(4) Corrugated mechanical ex 
glass products are specifi 

Pansion joints on 
ed shall be ingulated as 

Piping (usually listed as equipment items) where cellular shown in Figure 10-H-6, 
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(5) Expansion joints in flat surfaces 
tion to permit movement of the e 
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lated with flexible blanket insula- Typical installation is shown in Figure 10-H-7. 
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O. B. t. contd 

hn. Flat Heads 

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

described in this Specification. Water pockets shall be eliminated and proper drainage provided ag 

shown in Figure 10-H-8. 
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KH 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

FIG (O-K-B 

(2) All nozzles on top of insulated equiprient shall be provide with flashing as shown in Fi
gure GA-~3 of the 

GENERAL SPECIFICATIONS. 

i. Vessel Legs 

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

to junction with any fire-resistant material. Thickness shall be 1/2 that specified for body of vessel. 

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

(2) Re-entrant space between channel flanges and over channel flanges between body insulat
ion shall be filled 

with block cemented in place with the specified adhesive cement. Surface of fireproofing material abu
t - 

ting tank leg insulation shall be coated with the specified weather-barrier coating. Installation shall
 be 

as shown in Figure 10-H-9. 
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TM. B. 1. t. contd 

{ 
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j. Vessel Skirts 

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

k. Weather-Barrier 

(1) Weather-barrier coating shali be applied in accordance with the GENERAL SPECIFICATIONS, Parts I. 

B. 9 and 17. 

(2) Weather-barrier consisting of sta: xs steel jacket:ng, if required, shall be applied in accordance with : 

the GENERAL SPECIFICATIONS, Partl. B. 18. Thi- -equirement is indicated by the addition of the 

letter Mto the specification designations, thus: 10-HM, 10-HSSM. 

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

(4) Weather-barrier membrane shall be carried out 3 inches onto any metal, beyond terminat
ion of insula- 

tion. Where operating temperatures are above 300 F, the portion of the weather-barrier in contact 

with metal shall consist of reinforcing cloth embedded in heat-resistant seal
er instead of the weather- 

barrier coating. A second application of the heat-resistant sealer shall then be applied over the rein- 

forcing cloth and, while still tacky, the weather-barrier membrane shall be secured with strap where 

practicable. Securement shall then be coated with heat-resistant sealer. Typical installation is shown 

in Figure 10-H-11. 
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CUSHIOMING BLANKET 

APPLICATION OF CELLULAR GLASS INSULATION AROUNO 

UNINSULATED FLANGES 

FIG 1O-betl 

2. Piping 

a. Pipe Insulation 

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

(2) Insulation tn excess of 2-1/2 inches total thickness shall be applied in multiple layers
, as specified in 

the GENERAL SPECIFICATIONS, Partl. B. 2. 

(3) Pipa insulation shall be applied to piping in a staggered position in accordance with Figures GA-1l a
nd 

GaA-2 of the GENERAL SPECIFICATIONS. 

(4) Piping operating at temperatures of 350 F and below, except stainless steel, shall have 1/2-inch thick 

preformed cushioning material applied before appifcation of cellular glass insulation and 
secured with 

a minimum of four staples per 3-foot section. Piping, operating at temperatures above 350 F (except 

stainless steel), or wnere preformed cushioning material {9 not available, shall have l-inch thick 

cushioning blanket secured with stainless steel wire and compressed to approximately 1/2-inch thick- 

ness, applied before application of cellular glass insulation. Cushioning material shall not be con- 

sidered as part of the specified insulation thickness, 
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tm. B. 2. a. contd 

(5) All stainless steel piping shall have l-inch thick white glass wool cushioning blanket, as specified for 
stainless steel, secured with stainless steel wire and compressed to approximately 1/2-inch thickness, 
applied before application of cellular glass insulation. 

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

(7) Butt edges and ends of all inner layers shall be given a smoot: brusa or spray coat of the specified 
anti-abrasion coating and allowed to dry for a minimum of 4 hours before application. Care shall be 
exercised to obtain a thin, even coat of sufficient thickness only to cover and fill the cut cells of the in- 
sulation. 

b. Fitting, Flange, and Valve Covers 

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

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

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

saaler to avoid water pockets. 

(4) Cementing of shop assemblies shall be done with specified fabricating ceme
nt. In all cases the joints 

shall be as thin as possible with just sufficient cement to obtai
n good adhesion and complete closure. 

In no case will wide cement joints, or voids and holes plugged with cemer
* be permitted. 

Expansion and Contraction Joints 

(1) Expansion and contraction joints shall be installed as shown in Figu
re 10-H-17 or 10-H-18, in both 

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

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

j-inch to 5-inch thick insulation - one for each 45 feet 

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

(2). Where flanged fittings or valves occur within these units, expansion shall b
e provided for in the flange 

cover, and expansion-contraction jointa in the insulation will not be requir
ed. 

CELLULAR GLASS INSULATION INMER, AMD OUTER BORE OF SLIP 
Ne COATED WITH MON-SETTING 
SEALE 

bHaT tre® 

r ‘ie CUSHIONING SLANKET : A 
PLAELELE BDLLLED LOL LE 

‘_ } 
( _~ 
APL SLEEP LL LL NLL LB 

FRR 

ONE LAYER INSULATION 

WEATHER-GARMER AS SPECIFIED — 

APPLICATION OF CELLULAR GLASS INSULATION 

TO EXPANSION & CONTRACTION JOINT IN HORIZONTAL PIPING 

FIG (Q-m-i? 

10-H-13

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T…
ACL Doc 19413 · Page 44 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/44

https://asbestosclaims.law/library/19413/44


tH. B. 2. ¢. (2) contd 

WEATHER -AARRIER 
aS SPECIFIEO ——————_ > 

SURFACES OF SLIP 
JON’ COATED wiTH 
WOM SETTING SEALER: 

BLANKET 

e
r
e
 

a
 

te 
a 

-+--— pos Sapo s=s g
h
 

o J 
S
e
 

ee
 

ips
 

S
P
P
 S
E
S
,
 

SA
FE
R 
PE
E 

a
 
e
e
 
a
 S
P
 

E
F
I
 AN 
o
a
 

APPLICATION OF CELLULAR GLASS 

CELLULAR GLASS INSULATION 

CELLULAN GLASS INSULATION, SHALL 
BE COATED WITH ANTI- ABR. 
coaring, aT TIME OF INSTALLATION 
BLOCK SHALL BE INSTALLEO WHILE 
coat i: STL TACKY 

INSULATION SUPPORT 

FILR WITH CUSHIQNING BLANKET 

OUTER LAYER BUTT JOINTS SHALL 
BE COATED WITM JOINT SEALER 

MEAVY FILLET OF CAULKING MASTIC 

IMMER LAYER BUTT JOINTS COATED 
WITH ANTt~ ABnasion Go Atine ano 
ALLOWED TO ORV 
INSTALLATION 

INSULATION TO 

VERTICAL EXPANSION ANO CONTRACTION JOINT 

FIG. 10-H-18 

d. Securement 

(eo) 

(2) 

(3) 

e. Weather-Barrter 

(1) 

(2) 

(3) 

10-H-14 

This requirement 

10-HM, 

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

insulation shall be secured with insulation strap. 

Outer layers 4-1/2 inches and less in outside diameter shall be secured with strapping tape. 

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

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

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

with the GENERAL SPECIFICATIONS, Partl. B. 18. 
of the letter M to the specification designations, thus: 10-HSSM. 

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

is indicated by the addition
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

0. SPECIFICATION 10-J Cellular Glasg 

10-JSS (For Stainless Steel) 

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

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

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

A. MATERIAL 

1. Composition 

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient to 

produce a rigid, cellular thermal insulation, 

2. Properties 

Cellular glass insulation shall have the following properties: 

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

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

Coefficient of Expansion - - Shall average 4.6 x 107° per degree F. 

Combustibility + + + + + + Shall be incombustible. 

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

revision, 

Density sos + 6 6 + + + Shall ba not iess than § lb per cu ft, nor more than 11 1b per cu it, when tested in 
accordance with ASTM C 303, latest revision. 

Flexural Strength - - - - - Shall be not lass than 75 psi wnen tested in accordance with ASTM C 293, latest 
revision. 

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

Resistance to Acids - - - + Shall be impervious to common acids and fumes except hydrofluoric and hot pnos- 

phoric. 

Shear Strength . . + + + + Shall be not less than 63 psi. 

Specific Heat + + + + + + Shall average 0.20 Btu ner lb per degree F. 

Temperature Limit - - - + Maximum temperature without mechanical, thermal, or chemical failure shall de 

not less than 800 F. 

Tensile Strength +. - + - + Shall be not less than 75 psi. 

Thermal Conductivity - - + When tested in accordance with ASTM C 177, latest revision. ar ASTM C 235, 

latest revision, the thermal conductivity at the given mean temperatures shall not 

exceed the following values: 

ilean Temp, Btu/inch, hr, 

°F sqit, F 

(9) 0.36 

100 O.4e 

290 0.43 

200 0.36 

+400 O.23 

600 O.7T+4 

Thermal Diffusivity . - + + Shall average 0.42 sq ft per day. 

Water Absorption >... After 24 hour submersion, shall act exceed 0.2% by volume (surface oniv;). 

10-J-1 
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U. aA. 2. contd 

Vapor Transmission. . . . When tested in accordance with ASTM C 355, latest revision, shall have a WVT of 

zero grains per 3q ft per hour. 

Accessory Materials 

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

b. Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, or approved equal. 

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

d. Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400 or approved equal. 

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

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

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

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

i. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Glass Mesh 10s, Benjamin 

Foster Open Weave No. 10, or approved equal. 

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

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

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

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

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

B. APPLICATION 

I. Equipment 

a. Insulation Supports 

H
a
e
)
 

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

B. 3 2. 

b. Thickness Schedule 

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

¢. Curved Surfaces 

(2) Cellular glass block insulation (curved segments or shaped nead segments) shall be shop fabricated 

to tit the diameter of the vessel to which it is applied. Block fnsulation shail be applied to equigment 

wath ail joints tightly butted. Multiple layers of insulation shall be so apolied that the butt joints of 

one layer do not coincide with those of any other layer. Typical installationis shownin Figure 1L0-J-1. 

10-J-2
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Tl. B. tl. c. (1) contd 

FILLER BLOCK OF CELLULAR GLASS 
LEVEL ww TOP OF STUDS 

THICKNESS T. WEATHER BARRIER 
AS SPECIFIED [as srecined 

et ee Ee 
a WEAVY FILLET OF 

CELLULAR GLASS CAULKING MASTIC 
FORMED HEAD N\ 

THICKNESS T,AS 
SPECIFIED 

CELLULAR GLASS VESSEL 
INSULATION 

SUPPORT As~” 
PER UCCC. 
STD IS-3! 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD & NOZZLE 

FIG, WO-g-1 

(2) Inner surface of vessel insulation shall be coated with the specified anti-abrasion coating, of just 

sufficient thickness to fill half cells, and allowed to dry before installation. 

d. Flat Surfaces 

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

e. Securement 

(1) ‘Where contour of vessel permita firm and effective attachment, all layers of cellular glass insuiation 

shall be secured inplace with stainless steel insulation strap. insulation applied toirreguiar surtaces, 

where use of insulation strap is impracticable, snall be secured with stainless steel wire. 

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

horizontal equipment, shall be held in piace with stainless steel wire secured to support as shown in 

UCCC Standards IS-31, 15-36, and [S-42. Outer layer of cellular glasa insulation on bottom heads of 

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

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

STRAP ANCHOR CLIPS IO TAIL" e") 
Smee, 9€ LOCATED Qu 12° CENTERS 

RENCE a AROUNO VESSEL CimcLMFE ay, pt 

‘ i] 
ASUL ATOM $1049 ————___ aff VESSEL ‘ 
UNDER aeceOR-CLIP al 1 

2 a UN ‘ 
3a wot 4 . 

‘ INSULATION 41m ——— - 
\ OVER amcace cup PF ' 

i 
f S. PRONG 

cue 

COL wae 1as$—— SN 
. INSULATION 

fen OOUBLE PROMS CLIPS fe
w 
m
m
s
 

Twicumess 7 

HED HEAD (SUL ATION eee ba 
roe nen ICATED 1m ose ECE OF — INGiVIOUAL SEGMEN 

AS SPECIFIED 
Sint » rt 02" STRAP 

THROUGH TO OPPOSITE Siok, ae 8ce 
Rind TEMPORAMILY with 

07x 30" OT #0 
HESUL ATION STRAP 

! 
{ 

Fy | 

~ Pa OOUSLE FROME CLIP NS 
Zz ~ 1H : ; 

SECUREMENT FOR BOTTOM HEAD INSULATION 
Qe rar ‘a* 

ON WELDED OISHED HEAD VESSELS TRAP ANCHOR-CLIO 
STAINLESS STEEL (HARD DRAWN) 

OG eae 

f. Expansion Joints 

(1) Cellular glass applications shall be provided with expansion joints at vessel flanges, constructed as 
shown in Figure l0-J-3. 

pr SURFACES COATED WITH 
anTi- senasion | soars 
AND ALLOWEO TO 08 
GEFORE IMSTALL ATION 

UNIFORMLY SLOPED 
TO SHEO WATER 

‘a 

INSULATION 
surrcat 

dh
e 

VESSEL FLance ——-} 

-4L a aT ATER GAARIER 
aS SPECIFIED 

PL “LI 

- MEAVY FILLET 9F CAUL KING MASTIC 
AT ALL INSIOE CORMERS, 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE 

Fi@, 10-5-3 

10-J-4
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a. B. i. f. contd 

(2) 

(3) 

Longitudinal expansion of vessels shall be 

tron supports aa shown in Figure 10-J-4.
 

insulation support shall be provided at th
e j 

ner similar to that shown in Figure 10-J-4.
 

provided for by installing expansion joints at the 
insula- 

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

unction of two different thicknesses and insulat
ed in a man- 

Hig TEMPERATURE VESSEL 

INSULATION SUPPORT 

NOTES 
tf INSULATION SUPPORT I$ LOCATED 

ST CELLULAR GLASS INSULATION 

MOUND ALL OUTSIDE CORNERS 

SURFACE COATED WITH ANTI -AGRASION COATIN
G ar 

TiME OF INSTALLATION ANO BLOCK INSTALLED 

WHILE COAT (3S STILL TACKY. 

SLIP JOINT 

SURFACES COATED WITH ANTI- ABRASION COATING ANO 
ALLOWED TO ORY BEFORE INSTALLATION 

WEAVY FILLET OF CAULKING MASTIC INSIDE 

CORNERS. 

"* WEATHER BARRIER AS SPECIFIED 

OIRECTLY ABOVE BOTTOM HEAD, SLIP JOINT WOT R
EQUIRED 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION 
JOINT | 

FIG iO-J-4 

Where 

Figure 10-J-5. 

nozzles and projections extend th
rough the insulation, they shall be insulat

edas shown 1: 

. CELLULAR GLASS INSULATIO
N 

MEAVY FILLET OF 
SAULAING MASTIC 

_—— we ATHEM BARRIER 

AS SPECIFIED 

APPLICATION OF CELLUL 

— THIGRNESS T, 
AS SPECIFIED 

| 

“SLIP sound SURFACES COATED WITH 
ANTI+28@aSIOM COATING AND ALLOWED 

TO ORY BEFORE INSTALLATION 

AR GLASS INSULATION TO NOZZLE 

FIG 1O-a-d 
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a. B. 1. f£. contd 

(4) Corrugated mechanical expansion joints on piping (usually listed as equipment itern) where cellular 

glass products are specified shall be insulated as shown in Figure 10-J-6 

NNER BORE Of JOINT TO BE COATED 
wit ANTI~ ABRASION COATING AN 
ALLOWED TO ORY 

NO. — SHEET METAL JACKET TO GE SECURED 
BEFORE INSTALLATION — WITH INSULATION. STRAPPING AND 

\ \ ANCHORED AT ONE ENO ONLY 
. ‘ CELLULAA@ GLASS MOLDED 

: \ PIPE INSULATION , 
\ ~ CELLULAR GLASS PIPE 

NSULATION HEAVY FILLET OF CAULXING \ \ we 
magic . 

MOT LESS THA TWICE 
INSULATION THICKNESS HOR NOINSULATION SETWEEN SHEET 
LESS THAN 3° / “WeTEL JACKET @ EXPANSION 

“ YOURT 

_/ * pxTeno FITTING WEATHER WEATHER OARRIER, AS SPECIFIED GARAIER NOT LESS THAN 
@” OVER PIPE insuL ATION 
WEATHER GARMIER 

APPLICATION OF CELLULAR GLASS INSULATION TO A 

MECHANICAL EXPANSION JOINT 

FIG. 10-96 

g. Flat Heads 

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

described in this Specification. Water pockets shall be eliminated and proper drainage provided aa 

shown tn Figure 10-J-7. 

CELLULAR GLASS BLOCK 
‘MSUL ATION (WO SCRAP “ FRLER BLOCK —. PurwiTTED! FLASHING as Req | VESSEL NOZZLE —~ 

ven Ga 3 3] : a 
THICKNESS T, ~ 5 4 . 
AS SPECIFIED -., os “ f 7 as 

WEATHER BARRIER, 5 
aS SPECIFIED 

™ | us ~ VESSEL EAD 
LEAP ANCE 

ee Qi] , 
t HIGH TEMPERATURE VESSEL 

WE AVY FILLET OF CAULAING ——~ phe TH Tas SP 
MASTIC Py ICEMESS T,AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT ECUIPMENT HEAD 

FIG 10-Jd-7 

, 
wave e0
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U. B. l. g. contd 

(2} 
the GENERAL SPECIFICATIONS. 

Vessel Legs 

(1) 

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

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

legs to junction with any fire resistant material. Thickness shall be 1/2 that specified for body of 

vessel. Body insulation shall be brought up to and butted firmly against tank leg flange. 

(2) Re-entrant space between channel flanges and over channel flanges between body insu
lation shall be 

filled with block cemented in place with the specified adhesive cement, Surtace of fireproofing mate- 

rial abutting tank leg insulation shall be coated with specified weather-barrier coating. Installation 

shall be as shown in Figure !0-J-8. 

1/2" STRAP SECURED T! 
CIRCUMFERENTIAL ST 

wiTd STRAP SNO 
APPROVED ADHESIVE 

STRAP AROUND 
CIRCUMFERENCE 

SECTION AA 

BARRE 

USED 4S AN ANCHOR FOR 
LEG INSULATION SECUREMENT 

SECURE LEG INSULATION 

coat TOP OF CON- +z 
CRETE wits wEATHER- 2f 

FIRE SOP CATION OF 
ENSULATION 

WEATHER GAARIER 
AS SPECIFIED 

be
 

o 
wae 

TO
 F
IR
EP
RO
OF
IN
G 

__
 

2 

R COATING GE- +4 
wh T

K
 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG 

THICKNESS T,AS 
SPECIFIES 

THICKNESS T,AS SPECIMEO 

‘ WEAVY FILLET OF CAULAING 
mastic 

TRICKMESS 'y T,AS SPECIFIED 

TAN LEG 

-—— FIGEPROOFING 

FIG. 10-0 -@ 

Vessel Skirts 

Skirts supporting vertical equipment snail de insulated outside. 

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

crete pad, whichever is nearer. Where 

shall be as specified for body of veagsel. 
head insulation in accordance with UCCC 

specified, entire surfac 

wn insulation support 2h 
Standard [S-42. 

~4
 

ta
 

Installation 

{Insulation snall extend downwarea, ir 

@ oor veirt snall o2 insulated. Thickne 

all be orovided for iecurement of dott 

mall be as snown in Figure 10-0-- 3
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Ir. B. l. i. contd 

VESSEL i 
THICKNESS T. aS ——wef 

| SPECIFIED ? CELLULAR GLASS BLOCK 
INSULATION 

INSULATION SECURED To VESSEL 
WEATNER WITH STRAP, AS SPECIFIED BARRIER 

[-~ surory as pen ! 
uccc STO 1-3) “ BOTTOM Head INSULATION | 

SECURED TO SUPPORT INSTALLED 
aS PEFR UCCE STO is+az 

SECTION | 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

FIG. 1O-a-9 

Weather-Barrier 

(1) 

(2) 

(3) 

(4) 

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

Weather-barrier consisting of stainlesg steel jacketing, if required, shall be applied as specified in 
the GENERAL SPECIFICATIONS, PartlI. B. 18. This requirement is indicated by the addition of the letter M to the specification designations, thus: 10-JM, 10-JSSM. 

‘Weather-barrier coating shall be completed and allowed to cure before the aystem is put in hot ger- 
vice. 

Weather-barrier membrane shall be carried out 3 inches onto any metal, beyond termination of in- sulation. Where operating temperatures are above 300 F, the portion of the weather-barrier in con- tact with metal shall consist of reinforcing cloth embedded in heat-resistant sealer instead of the weather-coating. A second application of the heat-resistant sealer shall then be applied over the reinforcing cloth and, while still tacky, the weather-oarrier membrane shall be secured with strap where practicable. Securement shall then be coated with heat-resistant sealer. Typical installation 
is shown in Figure 10-J-10. 

!9-J-3 
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O. B. 1. J. contd 

2. 

INSULATION SUPPORT, WHERE REQUIRED, 
PER UCCC STO 1S-31 we 

FIRST AMO SECOND COATS OF WEATHER “. 
BARAIEA COATING TO EXTEND UNDER 
AMO OVER STRAP. 

EWSEDDED IN HEAT RESISTANT SEALER = \. 
SRUSMED ON AT JUNCTION, WHILE 
STILL TACKY GAND WITH INSULATION ~~ 
STRAP ~ 

BLOCK INSULATION 

WEATNER GAARIEA, GLASS FABRIC REINFORCED FINISH 

<\ VESSEL WALL 

APPLICATION OF CELLULAR GLASS INSULATION AROUND 

UNINSULATED FLANGES 

Fid MO-2-10 

Piping 

ae Pipe Insulation 

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

(2) Insulation thicknesses in excess of 2-1/2 inches shail be applied in multiple layers as spec
ified in the 

GENERAL SPECIFICATIONS, Partl. B. 2. 

(3) Pipe insulation shall be applied to piping in a staggered position in accordance
 with Figures GA-1 and 

GA-2 of the GENERAL SPECIFICATIONS. 

(4) Insulation shall be applied with ail joints tightly butted and fitted, to eliminate voids. Large voids 

shall nat be filled with weather-barriez coating, but eliminated either by refitti
ng or replacing in- 

sulation. Any rounded corners on the insulation surfaces to be butted shall be trued before anoli- 

cation, 

(5) Butt edgey, ends, and bore of all inner lavers snail be given 4 smooth brush or sorav coat of tne 

specified anti-abrasion coating anc allowed to dry for a minimum of + hours. Setore ippiication. 

Care shall be exercised to odtain a thin, 2ven coat of sufficient thickness only to cover and 

cut cells of the insulation. 

Fitting, Flange, and Valve Covers 

(1) Fitting, flange, 

rill the 

and valve covers snall be shop fabricated in accerdance with the UCCC Dimensional 

Standards Fabricition Manual or ASTM Recommended Practice C 450, iotest revision. 

of typical fittings ana valves is shown in Figures 10-J-11, 10-3-.2. 10-53-13, 

installation 

and 19-J-i5.
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u. B. 2. b. (1) contd 

ca
s 

ee GLASS INSULATION 

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

CELLULAR GLASS MITERED 

PIPE INSULATION 

WEATHER BARRIER, 
AS SPECIFIED CELLULAR GLASS PIPE 

IMSULATION 

THICKNESS T, AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

FIG. 1Q-J-tL 

THICKNESS T,aS SPECIFIED ——y {4 ae 
t. ] 

. y me APPROVED CEMENT USED TO JOIN 
MEAYY FILLET OF oa be / CELLULAR 3LASS BLOCKS FOR Fag 

x FS L , RICATION CF THE TWO HaLvES OF 
. 4 by TEE COVERS 

CELLULAR GLASS ~. 4 » 
INSULATION. my ies WEATHER BAARIER, 25 SPECIFIED 

AY 
ee A laa ale oY tes 

APPLICATION OF CELLULAR GLASS INSULATION TO WELCED TEE 

FIG 10-9-12 

10-J-10

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department: T…
ACL Doc 19413 · Page 55 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/55

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


iT. 8. 2. b. (1) contd 

THICRNESS Tt 
AS SPECIFIED | 

WEATHER BAARIER AS SPECIFIED ROUND OUTSIDE CORNERS 

WEAVY FILLET OF CAULAING MASTIC 

THICKNESS T, AS SPECIFIED 

‘ 
“SURFACES SHALL BE COATED WITH ANTI~- ADRASION 
COATING AND ALLOWED TO ORY BEFORE INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE 

FIG. WO-d hd 

WEATHER BARRIER AS SPECIFIED 

THICKNESS T, AS SPECIFIED 

CELLULAR GLASS SUPPORT ALOCKS 

“tT 4 
ws CELLULAR GLASS ——— 

1M SUA ATION SURFACES COATED WITH AmTI-~ 
ABRASION COATING AND ALLOWED 

’ TODAY BEFORE APPLICATION. 

THICRMESS T, AS SPECIFIED 

i —— mia T 

ROUND OUTEIOE COMMERS -——————— ~s HEAVY FILLET OF CAULKING MASTIC 

SPPLICATION OF CELLULAR GLASS INSULATION TOFLANGED ELL 

FIG. 1O-d-t@ 

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

(2) 

(3) 

€ 
MOUND CUTSIOE CORNERS. 

CELLULAR GLASS 
INSULATION 

N 
\ WEATHER GaRmeER, 

AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

FIG. 10-39-45 

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

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

Expansion and Contraction Joints 

(1) 

(2) 

Expansion and contraction joints shall be installed as shown in Figure 10-7-16 or I7. in both hori-~ 
zontal and vertical straight run piping, at intervals as follows: 

Up to 2 1/2-inch thick insulatiomone for each 60 feet 
3-inch to 5-inch thick insulation - one for each 45 feet 
5-1/2 inch to 7-1/2 inch thick insulation - one for each 30 feet 

Where flanged fittings or valves occur within these limits. expansion and contraction shall be oro- 
vided for in the flange cover, and expansion-contraction joints :n insulation will not be required. 

1G-5+12
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T. B. 2. c. (2) contd 

CELLULAR GLASS INSULATION 

My rig SELAR SOARS ation WEATHER - @ARAIER —————_+ Te ‘ed ABRASION COATING AT TIME OF aS SPECIFIED Fs ea INSTALLATION BLOCK SHALL BE a INSTALLED WHILE COAT 15 rae ( wie STILL Tacky, 
rs i ; Fi 

ai t i] 

¥ At * We i.4 (INSULATION SUPPORT 

TAR * 

7 ol __ = 

| 
tee a aye fd % 

SURFACES OF SLIP 7 %, ; + i ' JOINT COaTED aise 4 : t ea 3 
NON-SETTING SEALE ay |e, , ley 

a i l. % weavy FILLET OF CAULKING 
MaSTIC 1 %, al" | 

ie | QUTER LAYER SUTT JOINTS SHALL ' | BE COATED WITH JOINT SEALER at ' 4) 

INNER LAYER BUTT JOINTS COATED 
WITH ANTI-=2BRASION COATING } AND ACLOWEO TO DRY BEFORE ' INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION 

TO VERTICAL EXPANSION ANO CONTRACTION JOINT 

FIG. 1O-a-07 

CELLULAR GLASS INSULATION — 7 NNER &NO OUTER BORE OF SLIP- / fF JOINTS COATED WITH NON-SETTING 
. SEALER 

ee ae 72 / et 

/ ‘ r— 

i LXNASAR] 

SLPLLOEPLLE LDA E PPE E EE 

LEED LEIPER PAPE EP E ED 

/ ~, 
WEATHER BARRIER AS SPECIFIED — “SPACE FILLED witht CUSHICAING 

SLANKET 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION 
ANO CONTRACTION JOINT IN HORIZONTAL PIPING 

FG 10-47-16 

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

d. Securement 

vy 

(2) 

(3) 

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

pipe insulation shall be secured with insulation strap. 

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

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

:0-J-14
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u. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTI
ON 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 10-L 
Cellular Glass 

10-LSS (For Stainless Steel) 

Scope 

This Specification describes the essential req
uirements for the purchase and application of

 preformed cellular glass 

thermal insulation, for use on equipment and 
piping normally operating at temperatures be

low 70 F, and including cycle 

operating and thawout service up fo 400 F. Itis applicable to both indoor and outdoor servic
e. 

The second designation, 10-LSS, indicates that this 
Specification shall be used for stainless steel equipm

ent and piping. 

However, this Specification shall be subject t
o the use of accessory materials specified for

 stainless steel. 

Procedures outlined in the GENERAL SPECIF
ICATIONS are applicable to and constitute an 

integral part of this Speci- 

fication. 

A. MATERIAL 

lL. Composition 

Material shall be composed of glass, completely
 inorganic, processed and molded at temperature

s sufficient 

to produce a rigid, cellular thermal insulation. 

2. Properties 

Cellular glass insulation shall have the following 
properties: 

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

Capillarity. - - +--+ After 7 days on wet surface, gain in weight shal
l be 0%. 

Coefficient of Expansion. - Shall average 4.6% 10-6 per degree F. 

Combustibility. - . + + + Shall be incombustible. 

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

revigion. 

Density oy ee a ee s)©6 Shall be not less than 4 lb per cu ft, nor more th
an 11 lb per cu ft, when tested in 

accordance with ASTM C 303, latest revision. 

Flexural Strength. . «+ - Shall be not less than 75 psi when tested in accord
ance with ASTM C 203, latest 

revision. 

Hygroscopicity- - - +--+: Two-inch cubes dried at 220 F to constant weight, then ex
posed to air at 70 F and 

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

Resistance to Anids. - + + Shall be impervious to common acids and furnes exc
ept hydrofluoric and hot ohos- 

phoric. 

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

Specific Heat «+ + ++ > Shall average 0.20 Btu per lb per degree F. 

Temperature Limit. - + - Maximum temperature without mechanical, therma
l, or chermecal failure shall be 

not less than 800F. 

Tensile Strength . . . - + Shall be not less than 75 psi. 

Thermal Conductivity. . . When tested in accordance with ASTM C 177, latest revision, or ASTM C 335, 

latest revision, tne thermal conductivity at the given mea
n temperatures shall not 

exceed the following values. 
Mean Temp, Btu/inch, hr, 

Fe sq it, °F 

0 a. 36 

100 0.42 

200 0.48 

300 2.56 

400 0.03 
600 0.74 

Thermal Diffusivity + + + Shall average 0.42 sq ft per dav. 

10-L-1
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¢. contd 

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

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

3. Accessory Materials - Svectfication 10-L 

q. 

Cushioning Blanket - 3-lb density, Fine Fyber Felt, Ultralite, Superfine, or approved equal, 1/2 inch thick. 

Glass Wool Blanket - TWL Fiberglas glass wool blanket | inch thick. 

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

Stainless Steel Insulation Strap - 1/2-inch by 0,020-inch, Type 304, or approved equal. 

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

Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400 or approved equal. 

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

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

Anti-Abrasion Coating - Dampney No. 70 Black. 

Vinyl Asphalt Joint Sealer - Vimasco 49 or approved equal, 

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

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

Adhesive Cement - Miracle Adhesive Type H or approved equal. 

Caulking Mastic - Vimasco Caulking Compound or approved equal. 

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

Prefabricated Yegetable Cork ~ 16 to 20 lb per cu ft ~ National Cork, Mundet, or approved equal. 

Non-setting Sealer - Benjamin Foster 30-94 or approved equal, 

Accessory Materials - Scecification LOL-S5S 

Accessory materials for Specification 1OL-SS shall be the same as those listed in Part I. A. 3, with the follow- 
ing exceptions: 

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

Joint Sealer - Dampney No. 70 Black. 

B. APPLICATION - SPECIFICATIONS 10-L and 10-LSS 

lL. Equipment 

a. Insulation Supports 

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

Thickness Schedule 

Unleas otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied inmultlpla 

layers as specified in the GENERAL SPECIFICATIONS, Partl. B. 2. 

Cushioning Blanket 

(1) On all equipment operating below 350 F, except stainless steel, a 1/2-inch thick cushioning blanket 
shall be applied over the entire surface as a cushionng material before applicationof thecellular glass 

{nsulation. Blanket shall be held in place with a minimum amount of stainless steel wire. Cellular 

glags insulation shall then be applied over the blanket in the manner described in this Specification. 

Cusntoning material shall not be considered ag part of the specified insulation thickness. 

id-L-2
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Tl. B. L. c. contd 

d. 

(2) On all equipment which has a top operating temperature above 350 F, except stainless steel, a l-in
ch 

thick glass wool cushioning blanket shall be applied over the entire surface, compressed ta 1/2-inch 

thickness, and secured in the same manner as that called for in Part I. B. l. c. (1). 

(3) On all stainless steel equipment, a l-inch thick white glass wool cushioning blanket
, as specified for 

stainless steel, shall be applic ‘ .ver the entire surface, compressed to L/2-inch thickness, and g
e- 

cured in the same manner as tha: cailed for in Part ZT. B. 1. c. (1). 

Curved Surfaces 

(1) Cellular glass block insulation shall be shop fabricated and fitted to allow a 1/2-inch space
 for cushion- 

ing blanket between block and vessel. Block insulation shall be applied over cushioning material on all 

equipment, with all joints tightly butted. Multiple layers of insulation shall be applied so that the butt 

joints of one layer do not coincide with those of any other layer. 

(2) All butt edges and ends of insulation fabricated for inner layer or lavers shall be give
n a smooth brush 

or spray coat of the specified anti-abrasion coating and allowed to dry fora minimum of 4 hours
 before 

application of inaulation to equipment. 

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

shall be given a smooth coat of anti-abrasion coating in the same manner as that called for in Pa
rt Il. 

B. 1. da. (2). 

(4) All butt edges and ends of outermost layer (or single layer) of formed insulation shall be s
ealed with a 

buttered coat of the specified joint sealer. This coating shall be of sufficient thickness to provide 

proper adhesion, seal, and cushion between the individual pieces of insulation. Typical installation 

is shown in Figure 10-L-1. 

FILLER SLOCK OF CELLULAR GLASS 

LEVEL wit TOP OF STUD 

— TWO LAYERS OF 1° CUSHIONING 
\ / BLANKET COMPRESSED TO 1° 

/  CNER TOP HEADS AND MANHOLES 
WEATHER BARRIER AS “~eN \ / OF VERTICAL EQUIPMENT 

—— WE AVY FILLET OF CAULKING 
mastic af ub INSIOE 

CELLULAR GLASS FORMED CORNERS 

MEAD INSULATION 

(77 OUTER LAYER BUTT JOINTS 
. COATED wiTH JOINT SEALER 

TREAT INNER LAYER SutT 

JOINTS WITH ANTI-SBRASION 
4 

COATING AND ALLOW TO be— THICKNESS T, AS SPECIFIED 

ORY GEFCRE INSTALLATION a 

be 

Ma 
LN a 
“h 

1" CUSMIONING OL ANKE T 4) 
COMPRESSED TO v2 Ry nS GLASS VESSEL 

P| INSULATION 

ty 
Sy + > rs + 

APPLICATION OF CELLULAR GLASS INSULATION TO VESSEL HEAD AND NOZZLE 

Fig 1O-u-1 

Flat Surfaces 

Block shall be aoplied to flat surfaces in the same manner as specified for curved surfaces, except 
whers 

it is specified to be applied directly to metal surfaces with adhesive or other approved secur
ement. 

Securement 

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

shall be secured inplace with stainiess steel insulation strap. Insulation eppli
ed toirrenular surfaces, 

‘shere use of insulation strap is impracticable, shall be secured with stainless stecl wire. 

(2) Inner laver or lavers of cellular glass insulation on bottom heaas of vertical equipment, or Neuds ot 
; S quit 

horizontal equipment, shall be held in place with specified stainles> steel strap secured to in
sulation 

supporic, as shown in UCCC Standards 5-31, 5-30, and [S-42. Outer laver of cellular glass insula- 

10-L-4
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mG. B. 1. £. (2) contd 

tion on bottom heads of vertical equipment, or heads of horizontal equipment, shall be secured with 
insulation strap, as shown in Figure 10-L-2. 

swe $TMAO BRCHOR CLIPS (OC TAM, “at 
SHALL BE LOCATED Of 12° CENTERS 
SROUND VESSZL CIRCUMFERENCE 

TYMC a, SECTION 

1 cata, atiow steep 
NDER ANCHOR Che 

imSuLaTioN sTRae cee P 
over mom sraag o 

CELLULAR GLASE 
INSULATION 

~— OOVGLEL PROMe CLIPS 

TeCENESS TF 

orsmeo le 1) ate 

MOVIDUEL SEG MEMES 

> ! pe 8? , » Sais 1 RN fas iweaneo r t 

——— a" oe sone TEet, KImG AROUND 
eortom RING 19 WOT REQRED 
td VesseU ots NOT WAVE & WOZILE OW 
SOT Tom AS SERAPS win coNTiNut 
HROVGN TO OPPONTE SOE SPACE 

aime Temponanecr wits wad 

+0" 4 ye" SLOT 
{WSUL ATION Stearn 

OOMBLE PRONE CLIO 

SECUREMENT FOR BOTTOM HEAD INSULATION DETAIL ‘At 

ON WELDED DISHED HEAD VESSELS STRAP ANCHOR -CLIP 
STAINLESS STEEL (HARD ORLWN) 

1G 0-0-2 

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

other approved securement. Where block.is specified to be secured with adhesive, it shall be embedded 

firmly in a surface coat. 

g. Expansion Joints 

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

structed as 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. 

10-L-4
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m. B. rb. g. (1) contd 

(2) 

i
 e
i
 

{fO SURFACES COATED WITH NON-SETTING SEALER 

CUSHIONING a 

/ UNIFORMLY SLOPED TO SHED waT€R 

! s 
« 

ESSEL . LN 
INSULATION SUPPORT 

‘J 
fh x t 

N : [af FLANGE COVER FABRICATED with HOT aSPwaLT 

ESSEL FLANGE SS . Sin VESSEL FLANGE—————~] ; hy 

AX IN he} searnen-nanmien AS SPECIFIED 

SURFACES OF CELLULAR GLASS INSULATION SHALL 
a BE COATED WITH AOHESIVE CEMENT AT TIME OF iN> CELLULAM GLASS Fa STALLATION, BLOCK SHALL BE INSTALLED WHILE BLOCK ON EOGES 4. CEMENT 1S STILL TACKY, 
ps SS 
qs 

OUTER LAYER BUTT JOINTS 
SMALL BE COATED wiTH 
JOINT SEALER 

ora 

MEAVY FILLET OF CAULKING MASTIC 

BLOCK ON EDGE SUPPORTED BY VESSEL SEGMENTS 
AT THIS POINT e

o
 A
S
 

Pa TREAT INNER LAYER BUTT JOINTS WITH ANTI- \' ABRASION COATING ANO ALLOW TO ORY 
“ BEFORE INSTALLATION. 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT FLANGE 
FiG 10-.-3 

i
)
 

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

CUSHIONING BLANKET 

TREAT INNER LAYER BUTT JOINTS. 
WITH ANTI-@BRASION COATING 
and ALLOw TG ORY BEFORE iN- 
STALLATION 

CELLULAR GLASS INSULATION 

LTT UNIFORMLY SLOPED TO SHED wareR 

~> SVIPACES OF CELCULS® GLASS NSULATION SHALL BE 
COATED wiTW AN ANTI-ABRAS.ON ClAT NG AT TIME OF 
INSTALLATION BLOCK SRALL BE INSTALLED weiLE COAT 
“S STILG TACKY 

Ow TEMPERATURE 
EQUIPMENT 

'NSUL ATION SUPPORT 

——— SLIP JOINT SURFACES SHALL BE COATED WITH NON-SETTING 
SEALER 

OUTER LAYE® BUTT JOINTS 

SHALL BE COATED with 
ANTI -ABRASION COSTING ON GOTH SUBFACES SF 

vCINT SEALER _ 4 © sONT -ALLOWEO TO TRY BEFORE APF LING NON: 
eee fr. go SEALER 

[ie | MEAWY FILLET OF CALLAING MASTIC 

£4 THICKNESS Ton 
£ [> weatner-aanaign as speciricn or 

NOTE IF INSULATION SUPPORT IS LOCATED OIRECTLY aSOvE 
AOTTCM “EAD, SLIP SOINT NOT REQUIRED 

APPLICATION OF CELLULAR GLASS INSULATION TO CONTRACTION JOINT 

FIG 1O-L-4@ 
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a. B. 1. g. contd 

(3) A t-inch space shall be provided around nozzles and projections where they extend through the insula- 
Where movement is likely to occur, non-~-setting sealer shall be 

tion, as shown in Figure 10-L-5. 

applied to surfaces of insulation to provide proper slip joint. 

CELLIAAR GLASS INSULATION 

CUSHIONING BLANKET 

LOW TEMPERATURE VESSEL 

| 
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fate Se, 
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e
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P
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e
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APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE 

FIG. 0-4-5 

h. Mechanical Expansion Joints 

Corrugated mechanical expansion joints in piping (usually listed as equipment items) shall be insulated as 
shown in Figure 10-L-6. Where movement is likely to occur, non-setting sealer shall be applied to surfaces 
of insulation to provide proper slip joint. 
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B. 1. contd 

i. Flat Heads 

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

viously described in this specification. Water -ockets shall be eliminated and proper drainage 

provided as shown in Figure 10-L-7. 

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

VESSEL NOZZLE 
FILLER BLOCK FLASHING AS / 

THICKNESS T, PEA Ga-4 d ! | 
aS SPECIFIED 

WEATHER- BARRIER S 
AS SPECIFIEO—————_ \ 

LETT LE ADIL Dae |e two Layers oF 
Min 3a" OVER STUO —, | rare ra Peres AS, 

— 
LJ | CUSHIONING BLANKET 

TREAT INNER LAYER 

INSTALLATION 

| 
“VESSEL MEAD | 

: : LOW TEMPERATURE VESSEL OUTER LAYER BUTT 
JOINTS SHALL SE / 
COATED wiTh JOINT 
SEALER J “~~— CELLULAM GLASS BLOCK ON EOGE TO SUPPORT 

FLANGE INSULATION 

SURFACES OF CELLULAA GLASS SHALL GE COATED wiTH 
ANTI-ABRASION COATING AT Ti OF INSTALLATION 
bie SHALL BE INSTALLED WHILE coat 1S STILL 
ACKY 

~~ cusmonns BLANKET 

HEAVY FILLET OF 
CAULKING MASTIC 

f—-—-—- THICKNESS T, AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

FIG 1Q-U-T 

j. Vessel Legs 

{1} Vessel legs shail be insulated with block which shall extend over channel flanges and down channe 

to the junction with any fire-resistant material, or a distance of four times insulation thickness 

not less than 24 inches. Thickness shall be as specified for body of vessel but not less than 2 . 

Body insulation shall be butted firmly against tank leg flange. 

(2) Re-entrant space between channel flunges shail be filled with block cemented in place with the sc 

adhesive cement. Surface of fire-resistant m terial abutting tank leg insulation shall be coatec 

weather-barrier coating. installation shall be ag shownin Figure 10-L-3. 
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Il, B. 1. j. (2) contd 

NA ~fy THICKNESS T, aS SPECIFIED 
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APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG 

FtG. 10-L-68 

k. Vessel Skirts 

Skirts supporting vertical equipment shall be insulated inside and outside. Insulation shall extend down- 

ward, from junction of inside of skirt with insulated bottom head, a distance of not less than four times 

the thickness of insulation, but never less than | foot. Thickness of insulation over skirts shall be as 

specified for body of vessel, but not less than 2inches. Insulating material shall be secured to inside 

of skirt with adhesive cement. Support for inside skirt insulation and bottom head insulation shall be in 

accordance with UCCC Standard [S-42. Installation shall be as shown in Figure 10-L-9. 

i0-L-8 
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U. B. 1. k. contd 

ea 
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aS SPECIFIED ha | 

4 CELLULAR GLA 
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eran 4 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

FIG O-u-8 

1. Equipment Supports 

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

Figure 10-L-10. 
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VAPOR SEAL COAT NG SEFORE 
APPLICATION OF CNSULATION 

WEAVY ©LLET OF 
CAULMING MASTIC 

SECTION 8B 

COat ALL JOINTS AROUND STEEL CRADLE 
WITH ANT- ABRASION COATING AND ALLOW 
TO ORY BEFORE IMSTALL ATION 

SECTION CC APPLICATION OF CELLULAR GLASS INSULATION 

CRADLES AND SUPPORTS FOR EQUIPMENT 

FIG (9-L-10 

{0-L-9
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Od. B. 1. 1. contd 
“ 

(2) Where equipment is supported by structural steel members, insulation shall extend not less than four : 
times the specified insulation thickness in each direction, measured from junction of vessel with insu- 
lated support lug. Thickness of insulation over steel supports shall be not less than 1/2 that specified 
for body of vessel. Thickness of insulation over support lugs shall be the same as that of body insula- 
tion. Installation shall be as shown in Figure 10-L-11. 

CUSHIONING 
! BLANKET 

suPPoRY LUG ——~ ta" DLA RODS TACK-WELOED 
tu } fp TO LUGS ON 4iL SWES. ! INSULATION ATTACHED TO ! RODS WITH INSULATION H WE ATHER- BARRIER, STRAP OR WIRE H aS SPECIFIED 77 

, T ‘ OAT ALL JOINTS AROUND u sd] STEEL SUPPORT WITH ANTI- i ! ‘T 4 ABRASION COATING AND 6 ' I ALLOW TO ORY BEFORE @) : 3 ‘ INSTALLATION. ' ‘ \ , i | INSULATION SUPPORT 
| t ‘i 

EaVY FILLET OF { ! CAULKING MaASTIC ——~ 

SECTION Aa FILL WER with CELLULAR GLASS / INSULATION BLOCK INSULATION ‘ 

CINNER LAYER BUTT 4OINTS +--+ COATED WITH ANTI-A@AASION 
COATING 4NO SLLOWED TO 
ORY BEFORE INSTALLATION. 

OUTER LAYER BUTT 
JOINTS SMALL @& 
COATED WITH JOINT 
SEALER 

T 

ver 

-—— SUPPORT BEAM 

* 7 oe 
: aL x — #— FOUR T MEASURED FROM JUNCTION OF VESSEL 

WITH INSULATED SUPPORT 
AOTTOM VIEW SECTION B-8 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LUGS & SUPPORTING STEEL 
FAG 10-L-1t 

m. Weather-Barrier 

(lt) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts I. B. 9. and i?. 

(2) Weather-barrier consisting of stainless steel jacketing, {f required, shall be applied in accordance with the GENERAL SPECIFICATIONS, Part I. B. 18. This requirement is indicated by the addition of the letter M to the specification de signations, thus: L0-LM, 10-LSSM. 

2. Piping 

a. Pipe Insulation 

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

(2) Insulation thickness in excess of 2-1/2 inches shall be applied in multiple lavers ag specified in the GENERAL SPECIFICATIONS, Part I. B. 2. 

(3) Pipe insulation shall be applied in staggered position, in accordance with figures GA-1 and GA-2 of the 
GENERAL SPECIFICATIONS. 

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

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

(6) Butt edges and ends of all inner layers of insulation shall be given a smooth brush or spray coat of anti-abrasfon coating and allowed to dry for a minimum of 4 hours before application. Cure shall be =xercised to obtain a thin, «ven coat of sufficient thickness only to cover and fill the cut cells of the ine sulation, 

10-L-190
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U. B. 2. a. contd 

(7) When scheduled for installations where severe vibration is expected, entire surface area shall be coated 

with antl-abrasion coating as called for in Part Il. B. 2. a. {6) or (7). 

(8) When scheduled for installations where thermal shock is expected, a cushioning material, as specified, 

shall be applied to bare pipe before application of cellular glass insulat
ion. 

b. Fitting, Flange, and Valve Covers 

(1) Fitting, flange, and valve covers shall be shop fabricated in accordance with th
e UCCC Dimensional 

Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest r
evision, using hot 

(180 F) asphalt as a fabricating cement. 

(2) Welded fitting covers shall be fabricated to fit snugly on the pipe. The two halves of the cover shall be 

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

joint. The adjacent pipe insulation shall be fitted tightly to the butt ends of the fitting cover and s
ealed 

as specified for piping. Typical fitting covers are shown in Figures 10-L-12 and 10-L-13. 
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—— 

4 we  — WEATHER-WAPOR BARRIER 

} “7 a AS SPECIFIED 

CELLULAR GLASS INSULATION 
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pom QUTER LATER BUTT JOINTS COATED 
wT JOINT SEALER 

QoTT JOINTS OF FITTING COVER NO 
ADUACENT PIPE NSM ATION TO BE 
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TI TRE CUrERMOST 2-1/2" (APPROX) 
OF TmE JOINT FACES 

WEATHER -BAARIER AS SPECIFIED oo 

TeiCaNESS, 7 aS SPECIFIES 1 

CELLULAR CLASS PIPE (NSULATION 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 
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Q. B. 2.6. (2) contd 

(3) Flange, flanged fitting, and flanged valve covers shall be fabricated and fitted to extend over adjacent 
pipe insulation so as to provide a close-fitting slip joint at each end. 

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

(4) 

(5) 

MEAVY FILLET OF CALL KING MaSTIC 

TMICKNESS 7, &S SPECIFIED 

CELLULAR GLASS 
INSULATION — \ 

S
A
P
 

"TWO MALVES OF THE COVER SMALL BE CEMENTEO 
*2GETHER wiT4 JOINT SEALER TO TH TERS 
MOST 2-1/2" (APPROX.) OF THE JOINT races 

AUTT JOINTS OF FITTING COVER AND AQJACERT PIPE 
INSULATION TO SE COATED WITH JOINT SEALER 
APPLIED TO THE OUTERMOST 2-1/2°( aPPROK) OF 

THE JOINT FACES 

OUTER LavYEm BUTT JOINTS 
a COATED wiTw JOINT 

Pars z SEALER 

l) 
} i 

oe EL gh td ag a SE 
an a ee ae ee 

COAT INNER LAYER BUTT JOINTS wWiTH aNTI- | _ . 
ABRASION COATING AND ALLOW TO ORY sepeeineanee 
BEFORE INSTALLATION 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED TEE 

FIG IG-t-t3 

the joint. 

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

Installations of typical fittings and valves are shown in Figures 10-L-14, 

The two halves of the cover shall 

10-L-15, and 10-L-16. 

272 
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TABLE Il 
RESISTANCE TO ACIDS, ALKALIES, AND SALTS 

SAMPLE CONDITION {SAMPLE CONDITION =) 
AFTER 96 bh. URS AFTER TEST BS 

COMPLETE | FREQUENT} COMPLETE VAPOR EE 
TMERSION | SPILLAGE} IMMERSION | EFFECT og a 

<0 
A. C. |H. | Cc. | &. Cc. H.| C. 

ACIDS 

ACETIC 5% G F E G G E E|E E 
ACETIC 50% P P P F P P G [| F G 
CHROMIC 5% G-D | F-ss [z G P F-D G [G ej 
CHROMIC 50% P P P P |P-D | F-D F[G G VSD 
CITRIC 255 G G E E sy B E | E E 
HYDROCHLORIC 53 CG F-Gs |E G ia E s[E ft E 
HYDROCHLORIC 35% p-ss [| G |F [ BE | P G G{[=z it E 
LACTIC 5% P G G E P G E[E 1 E 
LACTIC 85% P-SS | P-SS |F F P P G ic G 
TITRIC 5% | F-SS G G E P G F_ IG-D G_VSD 
WITRIC 40% | P P P P P P Pl? F 
PEOSPHORIC 55 i G E E = P E G [zz E 
PHOSPHORIC 35:3 } P P-SS | P P P P Gic G 
SULFURIC 55 G G E G E BILE E 
SULFURIC 50% P P P F P P G iG G 
TARTARIC 10% . G G z E fo E|E a 

AIKALIES | 

SODIUM HYDROXIDE 25% | op P-SS | F ¥  |P-D P G{iG G 
CALCIUM HYDROXIDE 10's os G is 5 io io a 3 
AMMONIUM EFYDROXIDE 10% ios = 3S ia 5 G Bs 2 

SALTS 

AMMONIUM TARTRATE (sat. ) 5 B E z G G Z2zlsE E 
POTASSIUM SULFATE (sat. } = z 3s 5 E E BIE EB 
SODIUM SULFATE (sat. ) = = z 3 3 z 3 | 5 5) 
AMMONLUM SULFATE (sat.) | c fa E z Pi fo s [sz = 
SODITH CARBOMATS (sat.} | a G 3 = fo 5 sls S 

Key 

Hot + 125 
Cold + 75 

Excellent, No Attack 

Geod 
Fair, Usable Sometimes 

Foor, ot Recormended 
Clisght Swelling 

Very Slisht Swelling 
73 1 : 
wlSCOsoration 

hy
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TABLE I 
RESISTANCE TO ORGANIC CHEMICALS 

SAMPLE CONDITION SAMPLE CONDITION 

AFTER 96 HOURS AFTER TEST Be 

a6 
Ba 

COMPLETE | FREQUENT | COMPLETE | VAPOR 2B 

IMMERSION | SPILLAGE | IMMERSION | EFFECT CES 

KETONES = 

ACETONE P-ss G P G G 

METHYL ETHYL P-Ss F P F F 

METHYL LSOBUTYL P-SsSs F P F F 

ALCOHOLS 
METHYL P PF P G G 

ETHYL P F P G G 

TSOPROPYL F G F G G 

GLYCOLS 

ETHYLENE E E E E E 

PROPYLENE E E E E z 

CHLORINATED HYDCBNS. 

CARBON TETRACHLORIDE p-ss G G E E 

TRICHLORETHYLENE p-ss F G E EB 

ARO. HYDROCARBONS 

TOLUOL P-SS F F F F 

XYOL P-VSS G F F G 

ALPH. HYDROCARBONS 
GASOLINE F-VSS E G E Ez 

MINERAL SPIRITS E E G E E 

STODDARD SOLVENT F G F G G 

KEROSENE Ez E E E E 

LUBRICATING OILS E E E E 5 

P =Poor, Not Recommended 

SS = Slight Swelling 

ySS =Very Slight Swelling 

Key 

E = Excellent, No Attack 
G = Good 
F = Fair, Usable Sometimes 

ho-J-3 
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. B. 3, contd 

Where lines insulated with bituminous fill enter a manhole or building wall, an asbestos rope or iead pack- 

ing shall be applied between the pipes and the sleeves. 

Before installation, the outer surface of the galvanized steel jacket 1 be cleaned of all dirt, mud, oil, 

grease, and other foreign matter, and coated with two coats of the specified corrosion-resistant coating, 
appi.. 2 by Srush or spray. Coating shall be allowed to dry thoroughly before the jacket is installed.
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O. B. 2. a. contd 

— PIPE EXPANSION 
yo “ 
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PLAN VIEW 

APPLICATION OF SITIMINOUS FILL INSULATION 

TO_UNOERGROUND EXPANSION LOOPS 

FIG 39-H-2 

3. Transition and Termination 

a. Where the bituminous insulation system emerges above the surface, a transition consisting of a 20-gage 

galvanized steel jacket shall be provided to the type of insulation specified for portion above surface. The 

junction of the bituminaus fill insulation and the above-ground insulation shall be sealed with the specified 

weather-barrier coating. Installation shall be as shown in Figure 39-H-3. 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Il SPECIFICAT‘ON 40-J Cork-Filled Polyvinyl 
Acetate Mastic 

Scope etier 

This Specification dsecribes the essential requirements for the purchase and application of cork-filled polyvinyl acetate 

insulating mastic foruse onequipment and piping normally operating at temperatures from 34 F up toand including 180 F. 

A. MATERIAL 

1. Composition 

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

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

or approved equal. 

2. Properties 

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

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

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

self-extinguishing. 

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

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

mums of 50% elongation and 20% recovery. 

Flexibility . . ..... .. . . Dried sample | inch wide by 3 inches long by 1/8 inch thick, at 68 F sample 

and ambient temperature, shall not crack when bent around a 1/2-inch man- 

drel, then returned, in 5 seconds. 

Hygroscopicity . When oven-dried to constant weight, then exposed to air at 70 F and 14% 

relative humidity for 14 days, shall gain not more than 10% of the original 

weight. 

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

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

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

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

Temperature Limits. . . . . . . Shall be suitable for use from 34 F to 130 F without mechanical, thermal, 

or chemical failure. 

Tensile Strength. . . . . . . . . Shall be not less than 1000 psi. 

Thermal Shock .. Shall not spall, chip, crack, or otherwise fail when neated to 130 F and then 

quenched with water. 

Total Solids soe ee ww we |) Shall be not less than 55%. 

Weight per Gallon. . . . . . . . 7.2016 

40-5-1
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APPLICATION 

wn
 

Preparation of Surface 

The surface to be insulted shall be dry, and cleaned by thorough wire brushing to remove all rust, grease 

paint, looge mill scale, or other foreign matter. Surface shall then be wiped down with a volatile solvent, such 

as coal tar naphtha, to remove any oil or grease remaining. 

Priming 

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

equal. 

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

Methods of Application 

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

for application by spraying: 

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

equal. 

b. l-inch material hose; 1/2-inch air hose. 

c. Grayco or approved equal mastic gun equipped with 1/4-inch minimum tip. 

Spraying is recommended only for equipment or pipe not less than 24 inches in diameter. Required thickness 

of insulation shall be obtained by multiple passes. 

Surface Temperature 

The temperature of the surface to be insulated shall not exceed 180 F. [f insulation is to be applied to operating 
equipment or piping, application should be done, when possible, while equipment, or piping, or both, is shut 

down, or during the high-temperature portion of a cycle period. Insulation should never be applied to a surface 

at a temperature below the dew point, or when the surface temperature ia expected to be below the dew point 
before the insulation is dried and cured. . 

Dryia 

A minimum drying period of 24 hours shall be allowed for each 1/8-inch thickness of insulation, and an addi- 

tional 24-hour curing period before equipment, or piping, or both, is put in operation. 

Thickness and Coverage 

a. Thickness of insulation shall be as specified in the Insulation Schedule. 

b. Coverage shall be as follows: 

1/8-inch thickness: 8-1/2 to 10 Gal per 100 sq ft. 
i/4-inch thickness: 17 to 20 gal per 100 sq ft. 

40-J-2
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0. B. 2. a. contd 

PIPE EXPANSION 

SITIMINOUS FILL 
INSULATION 

RECOMMENDED ENVELOPS 
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“ ” PLAN VIEW 

APPLICATION OF SITIMINOUS FILL INSULATION 

TO UNDERGROUND EXPANSION LOOPS 

FIG S9-H-2 

3. Transition and Termination 

a. Where the bituminous insulation system emerges above the surface, a transition consisting of a 20-gage 

galvanized steel jacket shall be provided to the type of insulation specified tor portion above surface. The 

junction of the bituminous fill insulation and the above-ground insulation shall be sealed with the specified 

weather-barrier coating. Installation shall be as shown in Figure 39-H-3. 
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mT. B. 3. cantd 

Where lines insulated with bituminous fill enter a manhole or building wall, an asbestos rope or lead pack- 

ing shall be applied between the pipes and the sleeves. 

Befors installation, the outer surface of the galvanized steel jacket shall be cleaned of all dirt, mud, oil, 
grease, and other foreign matter, and coated with two coats of the specified corrosion-resistant coating, 

applied by brush or spray. Coating shall be allowed to dry thoroughly before the jacket is installed.
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 39-H Underground Bituminous Fill 7 
‘ 
‘ 

S ope 
i 

Thir Specification describes the purchase and application of a bituminous insulation foruse onunderground
 piping normally 

operating at temperatures from 220 F up to and including 520 F. 
j 

A. MATERIAL 

lL. Composition =e 

Material shall be composed of granulated bitumen, or volcanic rock mixed with a bitumen, which wh
en applied 

as loose fill and with heat applied within the pipe, produces a waterproof Thermal Insulation. 

2. Properties 

Bituminous fill insulation shall have the following properties. 

Capillarity ..... . . . Water resistant. 

Composition - - - - - + + Pure bitumen, bitumen with volcanic rock, or approved equal. 

Density soe + ee + + 25 to 4] 1b per cu ft. 

Specific Heat - - + + + + + 300 F: 0.52 Btu per lb 
500 F: 0.61 Btu per lb 

Resistance to Acids - + > + Not affected by most common acids. 

Resistance to Caustics~ - + Not affected by most common caustics. 

Temperature Limits. . . . 220 F to 520 F 

Thermal Conductivity . . . Shall not exceed the following value at the given mean temperature: 

Mean Temp, Conductivity 

°F Btu/hr/sq ft 

300 0.54 

Make eke kw ew ee American Gilsonite Company Gilsulate, Miracle Adhesive Insulfil, or ap- 

proved equal. 

Grade soe ee As required by temperatures. 

3. Accessory Materials 

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

equal. 

b. Corroston-Resistant Coating (For ambient temperatures below 40 F) - Roskote ol2XP or approved equal. 

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

proved equal. 

B. APPLICATION 

1. Piping 

a. Uniess otherwise specified, insulation thickness shall be not less than that shown in Figure 359-H-1. Where 

the piping passes under areas supporting heavy losas, thickness ot insulation on tao side ot pip: shull be 

increased 3 inches. 

39-H-1
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a. 

RECOMMENOED ENVELOPS 
[sonra] Cie SION 

Lalas a 
ize orm 
es ACHES 
To 4@ e 

«© So PPE 3 4n0 @ $ 
BITUMINOUS FILL 4 : Zi 2 ‘ (NSULATION : KY BENCH 10 aN IZ « £ 

Ay ‘4 OPTIONAL, Fy 

4 OS 
1 NOTE LINES BUMIEO CLOSELY, aS SHOWN, 

. MUST BE AT APPROXIMATELY THE 
| SAME TEMPERATURE. LINES OF 
‘ DISSIMILAR TEMPERATURES SHOULD pie supeoar es a. — NOT GE IN THE SAME TRENCH. 

BNO WHEREVER POSSIALE, SHOULD 
SE 6-0" APART. 

APPLICATION OF SITUMINOUS FILL INSULATION 

TO _UNOERGROUND PIPING 

FIG 39-m-1 

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

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

The bituminous insulation fill shall be poured into the trench and then tamped around the lines with one 
(O-inch stroke of an 8-inch by 8-inch by 1/+-inch steel plate per d-inch by 38-inch area. The fill shall then 
De covered with the bags in which the insulation was shipped. 

Insulating material shall be kept free of soil or other foreign matter before and during the pouring procedure. 

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

The curing of the bituminous insulation shall be not less than the time ind temperature specified by the 
manutacturer for the material supplied. 

Trench shall be bacigilled only arter curing 13s completed, uniess the installation is being made in dry soil. 

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

Expansion Looos eee mes 

The insulation material shall be appi:ed to expansion loops as shown in Figure 39-H-2. 
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O. B. 3. contd 

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

lowing stages: 

1, Fill to top of insulation and let cool for one hour. 

2. Fill to within 1/2" of the top and let cool for one hour. 

3, Fill until asphalt is level with top of metal jacket. 

Conduit Terminals 

a. When the insulation conduit terminates at a building, manhole, or pit, it shall extend through the con- 

crete to the inner face. A weather seai shall be applied between the conduit and the concrete. 

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

the Insulation Line and Equipment List. 

Backfill 

a. Boulders and concrete debriga shall not be used as a portion of the backfilling materials. 

b. The soil shall be carefully deposited in uniform layers not over 6 inches thick, carefully and solidly 

tamped so as not to injure or disturb the conduit. 

c. Backfilling shall be done on both sides of the conduit simultaneously.
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 37-H Insulated Conduit 

Scope 

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

A. MATERIAL 

1. Composition aan 

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

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

Accessory Materials 

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

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

8. APPLICATION 

lL. Trench Preparation 

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

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

Process Pipe 

a. After process line has been welded and tested, insulation shall be applied to uninsulated joints. 

b. All loose paint, dirt, grease, rust, scale, wax, and other extraneous materials shall be removed from 
the exposed ends of the pipe before the conduit connections are made. 

¢. Insulation of the type specified for conduit shall be applied to the area of the pipe left bare for field 
welding, and joints and cracks filled with insulating cement. 

Field Connections 

(1) Field Welded Conduit Connections (Fig. 37-H-1) 

a. An asbestos felt jacket shall be applied over the insulation and secured with wire. 

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

¢. The system shail be required to withstardair test at 15 psig without leaks. 

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

ars ea
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3. contd 

(2) 

—— FIELD APPLIED INSULATION 

r> SMOOTH STEEL CHRLARS 6" To 9° 

ON CONOUIT ENOS ' / R owe / CONOUIT COVE ™~ 
T we / 

f 

ASBESTOS -FELT penet—/ 
ASPHALT SATURATED 

t 

. . 
an seace —/ NN nor LESS THaw (2 Ga 

CONNECTOR @4N0 FULL 
WELOED 47 yoimTs 

PREFABRICATED INSULATED PIPE CONDUIT 

TYPICAL WELDED FIELD CONNECTION 

FIG SF wet 

Mechanical Conduit Connections (Fig. 37-H-2 

a. 

b. 

Entire area of exposed insulation shall be thoroughly covered with PVA mastic and glass tabric. 

The outer metal jacket, furnished by manufacturer, shall be inst jacket at both ends, and sealed with insulating cement before secu tion strap. 

alled over-lapping the conduit 
ring with stainiess steel insula- 

A 2-inch by j-inch pour hole shall be cut in the top center of the connect level, ton jacket if the pipe is The pour hole shall be located at the highest point. 

FIELD APPLIED 
6-09 7 (MSULATION 

a —~e&SPHact 
| " POUR MOLE |¢ o— METAL CONQUIT PrOE wELC —,. 

“eva Mastic ano 
GLass Fanmic 

—. a oe 

\ v. see 

— ee —_ = - 

WETAL GACKET SECURED witw 
ef OF weval 5rRap FELO POURED ASPHALT — = 

PREFABRICATED INSULATED PIPE CONDUIT 

TYPICAL MECHANICAL FIELD CONNECTION 

' 
Fes Stem? 
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1. B. 2. contd 

f. Weather-Barrier 

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

B. 17. 

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

with the GENERAL SPECIFIC ATIONS, Part I. B. 18. This requirement is indicated by the addition 

of the letter M to the specific...on designations, thus: 32-LM, 32-LSSM. 

g Traced Installations 

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI- 

CATIONS, PartI. B. 16.
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d. General 

(1) 

(2) 

(3) 

(4) 

(5) 

Care shall be taken in the application to prevent crushing or other abuse of the insulatio
n, and to 

preserve the factory finish of the outer shell. 

Where any field cutting or fitting around supports or nozzles is required, care sha
ll be exercised ¢= 

insure good workmanship, and to seal the individual ai
r chambers in the insulation. 

Where equipment or piping is located outd. 3, or where otherwise required, joints or open
ings in 

outer shell of the insulation shall be caulked or flashe
d to form a watershed. Where caulking mastic 

is impractical to use for sealing joints or open
ings, as in the case of removable units, alumi

num tape 

as specified, shall be used. 

Provision shall be made in the assembly of the insu
lation units to allow for expansion and contrac 

tion of the surfaces insulated, without damage to 
the insulation. 

Traced lines, where specified, shall be installed and insulated in accord
ance with the GENERA 

SPECIFICATIONS, Part l. B. 16. 

SL-He3 
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ul. SPECIFICATION 32-H 

Scope 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

Hydrous Calcium Silicate 

This Specification describes the essential requirements for the purchase and application of preformed hydrous cal- 
cium silicate insulation for use on equipment and piping, operating above 70 F, specified to be protected from fire 
exposure. 

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

A. MATERIAL 

Ll. Composition 

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

Properties 

Hydrous calcium silicate insulation shall have the following properties: 

Alkalinity. . .. . . . . pH shall be not below 10 and not above 13. 

Coefficient of Expansion . 3x 107® on reheat to 1200 F. 

Combustibility. . ..0. . Shall be incombustible. 

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

Deformation, % Load, psi 

2 30 

5 130 

Density soe ee ew ew ©) Shall be not less than 11.5 ib ver cu ft, or more than 13.5 lb per cu ft, when 
tested in accordance with ASTM C 303, latest revision. 

Flexural Strength . . . . Shall benot less than 55 psi when tested in accordance with ASTM C 293, latest 
revision. 

Hardness. . 2... .. . AUl/8-inch ball point under a l-kg load shall produce a maximum penetration 
ot 0.85 mm, 

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

Resistance to Abrasion. . When subjected to the Navy Tumbling Test, shall lose not more tnin 77) 9 
original weight after first 10-minute run, and not more than 153% after secona 
10-minute run. 

Resistance to Acids and 

Caustics . . . . . . . Shall be resistant ta most common caustics (not considered an acid-resisting 
material). 

Shrinkage to es When tested in accordance with ASTM C 356, latest revision, the shrinxage at 
toe given temperatures shall not exceed the following percentages: 

Temp. “F Shrinkage, 7 
1200 0.2 

1500 Lit 

1300 1.9 

Speestic Heat. eww. 9.20 to 0.26 Bru per lb per degree F at 409 F. 

Temperature Limit. . - Maximum fernperature without mechanical, thermal, or chemical furlore shall 
De not less than 14600 F.
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a. A. 2. contd 

Thermal Conductivity. . . When tested in accordance with ASTM C 177, latest revision » or ASTM C 335, latest revision, the thermal conductivity at the given mean temperatures shall not exceed the following values: 
Mean Temp Btu/inch, hr, 

°F gq ft, °F 

100 9.41 
200 0.45 
300 0.49 

400 0.53 

600 0.63 

800 0.73 

Thermal Diffusivity . . . Shall average 0.25 to 0.28 sq ft per day. 

Thermal Shock Resistance. Shall not spall, chip, crack, or otherwiae fail when heated to 1900 F and then quenched with water. 

Water Absorption .. . . After 24-hour submersion, snall gain not more than 450% of the original weight. 
Make...) Kaylo No. 20 or approved equal. 

3. Accessory Materials 

a. 

b. 

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

Insulation Strap - Stainless steel, 1/2-inch by 0.020-inch, Type 304, or approved equal. 

Clipa - Stainless steel, 1/2-inch double-pronged, Type 304, A. J. Gerrard or approved egual. 

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

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

Fabricating Cement - Philip Carey Careytemp, Refractory and Insulation Block Stick, or asoroved equal, 

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

Insulating Cement - Hydraulic setting, Baldwin-Ehret-Hill Powerhouse, Eagle Picher One Coat, or ap- proved equal. 

Mineral Wool Blanket - Black, spun rock wool, hexagonal netting on one side, expnaded metal lath on the other side. 

B. APPLICATION 

Ll. Equipment 

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

Taieckness Schedule 

Uniess otherwise specified, insuiation in excess of 1-1/2-inch total thickness snall be applied in two lavers in accordance with thickness schedule shown in Part Il. 3. 2. a. (1) of this Specification. “xcept that outer layer shail be calcium s:licate insulation per Specification 20-H. 

Curved Surfaces 

‘ 
On all equipment, insulation block snall be cut into curved segments to fit vessel surtace, and applied to vessel sides and heads in staggered position with all joints tightly butted. Slock shail de 20D1ied to vessei sides aith linear dimension parallel to axis of vessel. Typical installution is shown tn Bizure j2eH-l.
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Il. B. tl. c. contd 
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SECTION A-A 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO VESSEL 

FIG. 32-m-1 

d. Flat Surfaces 

Block insulation shall be applied to flat surfaces in staggered position with all joints tightly batted. It 
shall be secured with wire attached to blank nuts, or other approved securement. On rectangular equip- 
ment, the blank nuts or other approved securements shall be placed on l2-inch centers, staggered, for 
bottom surfaces and on 24-inch centers, staggered, for side and top surfaces. Typical installation is 
shown in Figure 32-H-2. 
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Il, 8. lL. contd 

i
 

Securement 

(1) All lavers of insulation shall be secured with insulation strap where contour of vessel permits 
firm and effective attachment. Insulation applied to irregular surfaces, where strap is imprac- ticable, shall be secured with wire, drawn taut, ends twisted and embedded in insulation. 

(2) All layers of insulation on bottom heads of vertical equipment 12 
heads of horizontal equipment shall be secured in place with insulatio 
support as specified in UCCC Standard IS-31! and Figure 32-H-3, 

ft and less in diameter, and 

n strap attached toinsulation 

ry
 

— 

©oR ¢T 

INSULATION STRAP AS SPECIFIED 

WHEE Eb INSULATION APPLIED WITH . T ae TISHTLY BUTTED JOINTS on H — 

« { ee Soy 

\ ‘ “NL insucation support as 
PER UCCC STO. 1S-31 

NOTE & FLOATING RING SHALL 
BE UNSTALLED a¥OUNO BOTTOM 
NOZZLE 72 PROVIDE SNCHCA 

TAAP 

SECUREMENT OF HYDROUS CALCIUM SILICATE INSULATION ON VESSEL HEAD 
FIG 32-a-3 

Expansion Joints 

Expansion joints inflatsurfacea orcvlindrical vessels snali be insulated with Slexible blanket 
Tvpical installation is snown in Figure 32-H-4. 

insulation.
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mi B. 1. £. contd 
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Mechanical Expansion Joints 

Corrugated mechanical 

ag shown in Figure 32-H-5. 

expansion joints in piping (usually listed as equipme
nt items) shall be insulated 

Where movement is lixely to occur in the insulation, non-setting sealer 

shall be applied to surfaces of insulation 
to provide proper slip joint. 
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I. 1. contd 

insulated Vessel Flanges 

ith block in the same manne insulation support shall be provided immediately above vessel flange. sulation shall be sloped to shed water 

Tas specified for body of vessel. An 
The top of projecting flange in- - Typical installation is shown in Figure 32-H-6. 
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APPLICATION OF _HYDROUS CALCIUM SILICATE INSULATION TO VESSEL FLANGE 

FIG 32-H~-6 

Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 32-H-7, 

(MSUL ATION MITER CUT and FITTED. OIMENSIONS SHALL 86 Im ACCORDANCE with FABRICATION OATA FOR FITTING — COWERS 
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: a. B. 1. contd 

Vessel Legs 

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

the standard fireproofing on legs. Insulation thickness on legs shail be equal to that of vessel. 

(2) Vessel insulation shall be t+ -eted firmly againat tank leg flange. Re-entrant space between channel 

flanges and over channel t._..g¢y between ‘ dy insulation shall be filled with block. 
shall be as shown in Figure 32-H-8. 
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st SPECIFIED 

INSULATION TO VESSEL LEGS 

FIG 32-n-@ 

Vessel Skirts 

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise speci- 

fied, insulation shall extend from junction of sxirt with bottom head to standard fireproofing or to foun- 

dation as shown in Figure 32-H-9. 

Thickness shall be as specified for body of vessel. 

INSULATION AS. 
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a. B. 1. contd 

BLOCK INSUL ATION 

VESSEL 

- BOTTOM HEAD INSULATION 
— SECURED with TIE WIRES 

ATTACHED TO SPLIT RING 
SUPPORT aS PER UCCC 
STD. 1S-42 

FINISH AS SPECIFIEQ ———eo4 

e
t
 
r
h
 

o
S
 
.
 

INSIOE OF SKIRT NOT INSULATED 
UNLESS SPECIFICALLY NOTED (2

: 
a 

a 
a 
a
f
 

rnd 

VESSEL Saint iN 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL SKIRT 

FIG 32-4-9 

Surface Finish 

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

Weather-Barriar m™m. 

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

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance 
with the GENERAL SPECIFICATIONS, Partl. 3.18. This requirement is indicated by the addition 
of the letter M to the specification designation, thus: 32-HM. 

Piping 

a. Pipe Insulation 

(1) Thickness Schedule 

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

Total Scheduled Inner Outer 
Thickness, inches Laver, inches Layer, inches 

2 1 L 

2-1/2 1 ta1/2 
3 1-1/2 1-1/2 
3-1/2 1-1/2 2 
+ 2 2 

32-H-8
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U. B. 2. a. contd 

{2) Securement 

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

b. Fittings, Flanges, and Valves 

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

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

pao ELL COVERS SHatL BE 
a FABRICATED IN ACCORDANCE 

WITH DIMENSIONAL STANDARD 
FABRICATION DATA 

“SLIP JOINT COVER SHALL NOT 
Al ST@APPED BELOW Tris 
POINT 

(42 T MON, 

ELL COVER SHALL 8€ FaaRICATED 
IN ACCORDANCE with FaaQmicaTion. -—— F NIGH NOT CARRIED 70 OATA FOR FITTING COVERS. 

u SHEET META 
0. 

26 GA SMEET METAL 
EXTEND fiwise 3%. 
OVER SHEET weal — 

SOTE SLIP JOINT SHALL BE PROVIDED FAR SNGLE SAYER BPPLICATIONS @nERE B.SER EXCEEIS 30 -O° 1m HEIGHT ANDO FOR MULT PLE LAYER APPLICATIONS WHERE RISER EXCEEOS 
13 -¢ 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO WELDING ELL 

FIG-32-H-10 
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IL B. 2. b. contd 

PIPE INSULATION 7 FINISH AS SPECIFIED 

i 
| 
i 

NOTE: FLANGE COVER FABRICATED — THICKNESS T, IN ACTORDANCE wiTW DIMENSIONAL AS SPECIFED STANGARO FABRICATION OATA 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 

FIG 32-m-1t 

THICKNESS T. wiAE BLOCKS To 
aS SPEC.FIEG ———____. f o.PE TO SUPPORT 

CuTSIDE COVER 

FINISH AS SPECIFIED 

MOTE: FLANGEO ELL COVER 
FAHRIC ATED IN ACCORCANCE 
wit JIMENSIONAL STANDARD 
FAG@ICATICN Data 

APPLICATION OF HYOCROUS CALCIUM SILICATE INSULATION TO FLANGEO FLL 

FIG S2-m-12 

32-H-10 
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- u. B. 2. b. contd 

SLIP JOINTS NOT REQUIRED ON 
SINGLE LAYER EXCEPT WHERE 
SPECIFICALLY CALLED FOR 

| we f 
a4 

ra ra 
22k 2s 

FINISH AS SPECIFIED {x a 74%, mah, ~ Evil 

FLANGED VALVE COVER 
FABRICATED ACCORDING 
TO DIMENSIONAL STANDARD 
FABRICATION DATA 

THICKNESS AS SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE 

FIG S2-m-td 

(3} Surface Finish 

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

cement. 

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

hard surface finishing cement before application of coating. 

Polyethylene Conduit, Junction Boxes and Copper Tubing 

(1) Where specified on Insulation Design Schedule and/or Line List, polyethylene tubing (placed in metal 

conduit) and copper tubing (for a minimum distance of 6'-0") fram the junction boxes shall be insulated 

for fire protection. 

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

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

with all joints tightly butted. 

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

(3) Insuiation on junction boxes shall be secured with stainless steel wire and dlank nuts. If welding on 

junction boxes and covers is prohibited, stick clip fasteners shall be used. 

(6) The bodv of the junction boxes shall be insulated separately fram the removanle covers. 

stallation is shown in Figure 32-H-1+. 

f21-H-11 

Tvpical in-
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2 Ce contd 

d. 

{ eet retetene reba I 

SECTION E-E 

a, op 

af 4 ts 
=i ad 

wy CELLULAR NEOPRENE | AN 
GASKET ————— SECTION 0-0 _— THICKNESS T, +—+ AS SPECIFIED 

INSULATEO JUNCTION BOX 
FIGURE 32 emg 

Weather-Barrier 

(1) 

(2) 

Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFIC TIONS, Part TI. B. L7. 

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

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 32-L Hydrous Calcium Silicate 
32-LSS (For Stainless Stee!) and Cellular Glass 

Scope 

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

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

fire exposure. 

The second designation, 32-LSS, indicates that this Specification shall be used for stainless steel equipment and piping. 

However, this Specification shall be subject to the use of accessory materials specified for stainless steel. 

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

cation, 

A. MATERIAL 

Ll. Hydrous Calcium Silicate 

a. Composition 

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable propor- 

tion, with or without inorganic filler added. 

b. Properties 

Hydrous calcium silicate insulation shall have the following properties: 

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

Capillarity +: + + + + When placed on wet surface, absorption after 1/2 hour shall be less than 100%, 

and after 7 days less than 300% of its original weight. 

Coetficient of Expansion: After being heated to 1800 F, then cooled, expansion upon reheating shall not 
exceed 4x 107° per degree F. 

Coefficient of Shrinkage * When heated from 70 F to 1800 F (not reheated), linear shrinkage shall be less 

than 2%. 

Combustibility: » + + + Shall be incombustible. 

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

ing: 

Deformation, % Load, psi 
2 20 

6 60 

10 100 

Density - + + + + + +10 to 14 lb per cu ft. 

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

Hygroscopicity- - - - + When oven-dried at 200 F to 230 F, then exposed to air at 70 F and ‘0% rela- 

tive humidity for 14 days, shall gain a maximum ot 10% of the omginal weight. 

Modulus of Elasticity: - Shall be not less than 35,000 psi. 

Modulus of Rupture: + - Shall be above 50 psi. 

Resistanceto Abrasion - When placed in Rutap on 20-mesh, a 3-ineh by 3-inen bv i-l/2-inch sample 
shall lose not more than 25% of original weight after l0-minute run, nor more 

than 40% after 20-minute run. 

Resistance to Acida or 

Cauastics: - Shall be resistant to most common caustics (not considered an acid-resisting 

muterial). 

speeific Gravity - - - - 0.15 ta 0.23 

Soecific Heat © +) + + 9,20 to 0.30 Bru per lb per degree F. 

s2-L-1
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Temperature Limits. 

Thermal Conductivity 

Thermal Diffusivity 

Thermal Shock 
Resistance 6 

Water Absorption « 

Make». ... . 

Cellular glass insulation 

Alkalinity - 6 6... 0, 

Capillarity ... 2. , 

Coefficient of Expansion 

Combustibility toe eee 

Composition ...., 

Compressive Strength - 

Density .«....4, 

Flexural Strength .. . 

Hygroscopicity. sone 

Modulus of Elasticity. 

Resistance to Acids 

Shear Strength. . .. . 

Specific Gravity . 2... 

Specific Heat . . . 

Temperature Limita - .« 

Tensile Strength. . 

Thermal Conductivity. . 

Thermal Diffusivity 

Water Abdsorotion 

Make 

Shall be suitable for use at temperatures from 0 F to 1800 F without mechani- cal, thermal, or chemical failure. 

Shall not exceed the following values at the given mean temperatures: Mean Temp, Btu/inch, hr, 
°F aq ft, °F 

100 0.43 
400 0.58 
800 0.78 

1200 1.09 

Shall not exceed 0,325 sq ft per day. 

Shall not spall, chip, crack, or otherwise fail when heated to 1800 F and then quenched with water. 

After 24-hour submersion, shall Sain not more than 93% of volume. 
Kaylo No. 20 or approved equal. 

shall have the following properties: 

pH shall be 7.5, 

After 7 days on wet surface, gain in weight shall be 0%, 

4x 107? per degree F, 

Shall be incombustible. 

A true glass; completely inorganic. 

100 psi 

9 lb per cu ft. 

100 psi 

No increase in weight in 246 days in air at 90% reiative humidity. 
200,000 psi 

Shall be impervious to common acids and fumes except hydrofluoric and hot Phosphoric, 

64 psi 

0.16 

0.20 Btu per Ib. 

Shall be suitable for use at temveratures from minus 3350 F to plus 000 F with- out mechanical, thermal, or chemical failure, 

34 psi 

Shall not exceed the following values at the Riven mean temperatures: Mean Temp, Btu/inch, hr, 
°F sq ft, °F 
50 0.40 
300 0.55 

0.40 sq ft per day 

9.2% by volume ona é-ineh by 12-inch by 18-inch block (all on surface only), 
Foamglas or approved equal. 

us
 

w
w
 

’ r
 

' t
e
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M. A. contd 

3. Accessory Materials - Specification 32-L 

a. 

b. 

1. 

mi. 

Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, or approved equal. 

Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 18 gage, or approved 

equal. 

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

proved equal 

Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400 or approved equal. 

Fabricating Cement (for use with calcium silicate) - Philip Carey Careytemno, Refractory and Insulation 

Block Stick, or approved equal. 

Fabricating Cement (for use with cellular glass) - Miracle RT-1000. or approved equal. 

Cushioning Blanket - 3-1b density, 1/2-inch thick glaas fiber insulation, or approved equal. 

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

or approved equal. 

Reinforcing cloth - Glass fabric, 10 by 10 thread count, with starch binder, Glass Mesh, Inc, Benjamin 

Foster Open Weave No. 10, or approved equal. 

Anti-Abrasion Coating - Dampney No. 70 Black. 

Vinyl Asphalt Joint Sealer - Vimasco 49, or approved equal. 

Non-setting Sealer - Benjamin Foster 30-73, or approved equal. 

Adhesive Cement - Miracle Adhesive Type H or approved equal. 

Accessory Materials - Specification 32-LSS 

Accessory materials for Specification 32-LSS shall be the same as those listed in Part Il. A. 3, with the follow- 

ing exceptions: 

Cushioning Blanket - 2-1/2 15 per cu ft density TWL Fiberglas or approved equal white glass wool blanket | inch 

thick. 

Joint Sealer - Dampney No. 70 Black. 

B. APPLICATION - SPECIFICATIONS 32-L and 32-LSS 

lL. Equipment 

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

I. B. 5. 

Thickness Schedule 

Secand layer, or inner lavers, as specified in the GENERAL SPECIFICATIONS, Partl. B. 2, shall be re- 

quired thickness of cellular glass, but not less than 1-1/2 inch thick. Outer laver shall be 1-1/2-inch 

thick hydrous calcium silicate insulation. 

Cushioning Blanket 

{1} On all equipment except stainless steel, a L/2-inchn thick cushioning blanket shall be avplied over the 

entire surface before the application of the cellular glass insulation. Bianset shall be heid in piace 

with a minimum amount of stainless steel wirs. Cellular glass insulation shall then be anolied over 

the blanket in the following manner. Cushioning blanket snall not de considered a3 part of the soeci- 

fied insulation thicxness. 

(2) On all stainless steel equipment, a l-inch thick white glass wool cushioning Olainkxet, as svec:fied for 
atainiess steel, shall be applied over the entire surtace, compressed ta tf deinen trickness, and secured 

in the same manner a3 [nat specified in part Il. B. 1. ¢. (1). 

Carved Surtaces 

(1) Cellular giass block insulation shall be shoo fabricated and fitted toaliow a Uf/2eiach space for cusitian- 

ing Diancet between diocs and vessel. Block insulation shall be appliea over cusnioning material on all 

eauipment, #ith ail soints tightly buttea. Multiple layers of insuiation snall be apoire 

Foints of ome layer ua not cotne:de with those of any other laver. 

d yo that the outt 

(2) Al burt edges and ends of insulation fabricated forinner laver, ar lavers, shall be given a srnooth 

brusnm or spray coat of the soecified unti-adrasion coating and allowed to arv tora minimum vt + Roure 

before application of insulation to equipment.
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q. aA. 1. d. contd 

(3) All butt edges and ends of outermost layer (or single layer) of cellular glass formed insulation shall be sealed with a buttered coat of the specified joint sealer. 
nega to provide proper adhesion, seal, and cushion 
installation is shown in Figure 32-L-1. 

This coating shall be only of suificient thic k- 
between the individual pieces of inaulation, Typical 

[CUSHIONING BLANKET FILLER @LOCK OF CELLULAR GLASS : LEVEL witR TOP oF sruosS— 

ve THICK MYORQUS 
CALCIUM SILICATE NE ATHER- BARRIER AS SPECIFIED, INSULATION 

CELLULAR GLASS FORMED 
WEAO INSULATION 

HEAVY FILLET CF 
SAULAING MASTIC aT 
ALL INSIDE CORNERS 

TRE AY INNER LAYER “ 
BUTT JOINTS OF CELLULAR [> sé 
GLASS wiTM ANTI ABRASION b> i 

BAY BEFORE eS eetL Snow fet Lan Oe Tecenessyr I i p : - c 
IN Lar JOIN W TED ATUR 3 Lhe COATED wiTN JOINT wise LOW TEMPERATURE VESSEL walt SEALER L 

Ta fe 

! 
CUSHIONING BLANKET. Al agnl : ns iA L INSut atro 

Pal ’ Sela . “|r 
4 

ML ' te 

HYOROUS CALCIUM SILICATE-CELLULAR GLASS INSUL ATION 
ON LOW_TEMPERATURE VESSEL HEAD & NOZZLE 

Fig 32-4 -1 

Calcium silicate block shall be properly cut inte curved segments to rit the outside surface of the cellu- lar glass insulation, and applied to insulated sides and heads of vessel in staggered position, with all joints tightly butted. Block shall be applied to veasel sides with linear vessel, 
dimension paralleling axis of 

Securement 

All layers of cellular glass and calcium silicate insulation shall be secured in place with stainless steel insulation strap where contour of vessel permits firm and effective attachment. Insulation snall be cured to irregular surfaces with Stainless steel wire. 
s¢é- 

Inner layer or layers of cellular glass insulation on bottom heads of vertical equioment, or heads of horizontal equipment, small be held in place «itn specified stainless steel insulation strap secured to insulation supports as showa in UCCC Standards iS-31, 15-36, and IS-42, Outer layer of cellular glass snsulation on bottom heaas of vertical equipment, or heads of horizontal equipment, onall be secured with insulation strap, as shown in Figure 32-L-2.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 103 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/103

https://asbestosclaims.law/library/19413/103


O. A. 1. ¢. contd 

STRAP ANCOR CLIPS (OETA 
, IARLC © LOCATED OM LE" COMTENS 

t 4 AROUND VESSEL CIRCUMFERENCE t A. 

rrecaa a oy 

mStation sap ¢ 
UHCER amc eon -Cue mae ; Z 
OVER ANCHOR = CLIP 

QUIER LA7ER OF MYDROUS 
CacCive scare 

CUS MONING 
(tanner? 

\ 

M
O
N
,
 

P
e
e
 E
S
 

wa
e 

p
h
e
 

f-
 

TL -Goume PaoNa 
cue 

CELLUL ® oeese 

f mga 
TwicEMe ES T- 

amnat ins) 
OUTER Laven | Nest ation ; 

Gis : 
Paawa CLIPS 4 cid =e 

tel NH pceuuueaa suas 

ei 

OSHEO C00 INSULATION 

SHAG, Hf POC -FARAICAtED ~ ae 
1 OME PECK OR BY NOHVIOR rl, 
ual IGM ENTS ips 

¥ » 1 unr or’ iteae 
. AS SPECIFIED Twicemess T 

mromONS CALCIUM SILICATE 

18° oe rm eas STEEL ANG AROUND Vien’ 
Bartow wOTILe Ring i wa? Arouiaed a 
W vEsseC GOCL MOT nave # wOrTLE. OM 
WOr TOM 2S STARS We CONTINUE — 
THROUGH 7O WROSTE SOE SPACE 
fing Thweomaaiy with wee, 

v0" e 30* SLOT FOR 
INSULATION STRAP \ | ‘l 

| 
OOUsLE PROWe COUP 

° { 

SECUREMENT FOR BOTTOM HEAD INSULATION cera tat 
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Wie $a-e-k 

f. Expansion Joints 

(1) Cellular glass-calcium silicate applications shall be provided with expansion-contraction joints at 

vessel flanges, constructed as shown in Figure 32-L-3. Where movement is likely to occur, the spveci- 

fied non-setting sealer shall be applied to surfaces of insulation, as shown, to provide proper slip joint. 
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: t % . 
, . t 
, are Se Rr aC ES. OF CELLULAR GLASS INSUL AT ON Swan OE Oaree wit ¢ 
! % Pia. BAQASION COATING AT TIME OF ANGE TLVER 
\ wa SsAL. se UNSTACLED wick Coat S$ ote i 

{ 

mast FOL ET OF CAULRING MASTIC 

st HER LACER BUTT CCNTS wifes ANTE ASPASION COSTING ANO | 
weet TF LAY BEFORE INSTALLATION 

HYDROUS CALCIUM SILICATE-CELLULAR GLASS INSULATION : 

ON LOW TEMPERATURE VESSEL FLANGE ' 

ea s2-u $ 
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Il. B. L. f. contd 

(3) 

Longitudinal contraction of vessels shall be provided for by installing expansion-contraction joints at the insulation supports, as shown in Figure 32-L-4. Where more than one total thickness is specified for a vessel, an insulation support shall be Provided at the junction of two different thick~ nesses, and insulated in a manner similar to that shown in Figure 32-L-4, Where movement is likely to occur, non-setting sealer shall be applied to carfaccs of insulation to provide proper slip Joint. 

———, 

i USMIONING BLANKET TREAT INNER LAYER QuUTT 
JOINTS WITH ANTIOGR a SION COATING AND ALLOW “3 DRY —_ [fa BEFORE INSTALLATION 

ELLULAR Glass INSULATION >: 

4 SURFACES OF CELLULAR GLASS INSULATION SHALL BE we ~ %. COATED wiTH AN ANTI. ABRASION COATING ar TIME oF [INSTALLATION BLOCK SMALL BE INSTALLED WHILE "J Oar +S STun TACKY 
~ r— INSULATION SUPPORT “4 

/ , 

i ‘Y—sue JOINT SURFACES SHALL BE COATED wiTH NON- LER SETTING SEA 

LOW TEMPER aTUAE 

EQUIPMENT 

* 
Fa 4, bar" THICK MYOROUS CALCIUM SILICATE INSUL ATION 
i 

OUTER LAYER BUTT JOINTS 
OF CELLULAR GLASS SHALL 
BE COATED WITH J0in7————___- 

ALER aes MEAVY FILLET OF CAULKING MASTIC Se 

Twenness 1 WEATHER -aanni ———— “BARRIER AS SPECIFIED 

MOTE’ UF INSULATION SUPPORT 1s LOCATED OIRECTLY aaOvE BOTTOM HEAD, SLIP JOINT NOT REQUIACE 

HYOROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION CONTRACTION JOINT ON LOW TEMPERATURE VESSEL 
FIG 32-L- 4 

they extend tnrougn the insulation, 

A l-inch space shall be left a 
as shown in Figure 32-L-5, 

round nozzles and projections where 
Where movement is likely to occur, to surfaces of insulation to provide proper slip joint. 

2-L-5 

non-setting sealer shall be applied
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g. B. 1. £. contd 

CUSHIONING SLANKET 

\ CELLULAR GLASS INSULATION 

N 
\ preavy FILLET OF CAULKING MASTIC 

Low WEATHER-GARMIER 
TEMPERATURE AS SPECIFIED 

VESSEL x 
aS OUTER LAYER QUTT JOINT OF 
. rN CELLULAR GLASS SHALL BSE 
x) COATED WITH JOINT SEALER 

TREAT INNER LAYER QUTT 

JOINTS WITH ANTI-ABRAASION 
COATING AND 4LLOW TO ORY 
BEFORE tNSTALLATION 

1-1/2" HYOROUS CALCIUM 
SILICATE INSULATION 

IsuRFAces COATED wiTH NON~ SETTING SEALER 

HYDROUS CALCIUM SILICATE — CELLULAR GLASS INSULATION 

OF NOZZLE ON LOW TEMPERATURE VESSEL 
vie a2-U-5 

g- Mechanical Expansion Joints 

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

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. 
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a. B. 1. contd 

h. Flat Heads 

(t) Insulation on top of flat heads of vertical equipment shall be applied in the same manner as previously described in this Specification. Water pockets shall be eliminated and proper drainage provided as shown in Figure 32-L-7. 

r WESSEL NOZZLE FILLER BLOCK ——. vs 
THICKNESS 1, FLASHING 4$ NM SPECIFIED PER Ga-§3——_._ SIN WEATHER BARRIER —. . Ghee 
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‘ are crags : s 
TREAT (NNER Laver ka? i = 4 & % Swf ; BLANKET 
@uUTT JOINTS with yf t SBAWEERAAWRA SL AS 

‘ ——— VESSEL HEAD 
4 

OUTER LAYER @UTT 
JOINTS OF CELLULAR ’ | | 
GLASS SMALL BE 
COATEO with JOINT LOW TEMPERATURE VESSEL SEALER ——-——_" Pay 

var THICK MYDROUS Nai i { ry 
INSULATION CATE | ot SURFACE oF CELLU an GuAss swaLL 

BE COATED WITH ANT!- ABRASION COATING Ps, ut al TIME OF INSTALLATION BLOCK SMALL fs BE INSTALLED WHILE COAT IS STILL A, oa Tacny 

P| Pe CUSHIONING BLANKET 
‘ Lahr NEAVY FILLET or / : SURFACES COATED WITH MOM-SET TING CAULKING MASTIC a SEALER 

Cee ene T, &S SPECIFIED 
Na! 

HYDROUS CALCIUM SILICATE -CELLULAR GLASS INSULATION 
ON LOW TEMPERATURE FLAT VESSEL HEAD 

FIG 32-0 -? 

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

Vessel Legs 

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

(2) Re-entrant space between channel flanges shall be filled with block cemented in place with tne apeci- fied adhesive cement. Surface of fire-resistant material abutting tank leg insulation shall 3e coated with weather-barvier coating. Installation shall be as shown in Figure 32-L-4.
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Il. B. l. d. contd 

e. 

—————- TIE WIRES 

a 1° HEX WIRE WETTING 

5 442° THICK MYOMAULIC SETTING — INSULATING CEMENT 
wy 

L_— FIMISM AS SPECIFIED 

BLOCK INSULATION 

142° GLANK NUTS OR OTHER APPROVED SECUREMENTS LOCATE OW IZ° CENTERS STAGGERED FOR SOTTOM SURFACES AMO 24 CENTERS STAGGERED FOR SIDE AND TOP SURFACES 

APPLICATION OF CALCIUM SILICATE INSULATION TO FLAT SURFACE 

FIG. 20-n-2 

Securement 

(1) 

(2) 

All layers of insulation shall be secured with insulation strap where contour of vessel permits firm and effective attachment. Insulation applied to irregular surfaces, where strap is imprac- ticable, shall be secured with wire, drawn taut, ends twisted and embedded in insulation. 

All layers of insulation on bottom heads of vertical equipment and heads of horizontal equipment shall be secured in place with wire attached to blank nuts, or with insulation strap attached to in- sulation support, as specified in UCCC Standard IS-3} and Figure 20-H-3, 
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. ¢. contd w 
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VESSEL 

WULATION FITTED TO HEAO, SECURED 

WITM STRAPS ATTACHED TO INSULA
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SUPPORT. 

SECTION AA eee 

APPLICATION OF CALCIUM SILICATE INSU
LATION TO VESSEL 

Frame 20-4-! 

d. Flat Surfaces 

(1) Block insulation shall be applied to flat surf
aces in staggered position with all joints ti

ghtly butted. 

It shall be secured with wire attached to blan
k nuts or other approved securement. On re

ctangular 

equipment, the blank nuts, or other ap
proved 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 in the Insulation Design Schedule, block may
 be applied to flat surfaces with an 

approved adhesive. 

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

tightly over block and secured with t
ie wires or other approved secureme

nt. Entire surface shall 

be givena 1/2-inch thick, smooth and 
uniformly applied trowel coat of hydrau

lic setting insulating 

cement. Typical installation is shown in Fi
gure 20-H-2.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 109 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/109

https://asbestosclaims.law/library/19413/109


u. A. 2. contd 

Thermal Conductivity. . . When tested in accordance with ASTM C 177, latest revision, or ASTM C 335, 

latest revision, the thermal conductivity at the given mean temperatures shall not 

exceed the following values: 

Mean Temp, Btu/inch, hr, 
°F 3q it, °F 

1v0 0. 36 
200 0.40 

300 0.45 

400 0.51 

600 0.63 

Thermal Diffusivity . . . Shall average 0.11 to 0.25 sq ft per day. 

Thermal Shock Resistance . Shall not spall, chip, crack, or otherwise fail when heated to 1200 F and then 
quenched with water. 

Water Absorption - . . After 24-hour submersion, shall gain not more than 400% of the original weight. 

Accessory Matertiais 

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

Insulation Strap - Stainless steel, 1/2-inch by 0.020-inch, Type 304, or approved equal. 

Clips - Stainless steel, 1/2-inch double-pronged, Type 304, A. J. Gerrard, Techalloy double-pronged seal, 

or approved equal. 

Insulating Cement - Hydraulic setting, Baldwin - Ehret-Hill Powerhouse, Eagle - Picher One Coat Detrick 

Utility, or approved equal. 

Finishing Cement - Hard surface, Eagle-Picher No. 106, Johns-Manville 678, Detrick T-60, or approved 
equal. 

Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on both sides. 

Mineral Wool Blanket ~ Black,spun rock wool, hexagonal wire netting on one side, expanded metal lath on 

the other side. 

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

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

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

Fabricating Cement - A. P. Green Insulation Adhesive, Philip Carey Careytemp, Refractory and Insulation 

Block Stick, or approved equal. 

Wire Netting - One-inch, hexagonal mesh, 20-gage, stainless steel, Type 304, or approved equal. 

3. APPLICATION 

L. Eaulpment ————E—Eeeee 

Insulation Supports 

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

Thickness Schedule 

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in multi- 

laver congtruction, as specified in the GENERAL SPECIFICATIONS, PartI. 3. 2. 

Curved Surfaces 

On all equipment, insulation hlock shall be proverly miter cut to fit vessel surface and applied to vessel 

sides und Reads in staggered position, witn all joints tigatly butted. Block snall be applied to vessel sides 

aith linear aimension paralleling axis of vessel. Typical installation is shown in Figure 20-H-1. 

20-H-2 
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IT. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 20-H Calcium Silic 

This Specification describes the essential requirements for the purchase and application of preformed calcium silic 
insulation for use on equipment and piping normally oper ting a. temperatures from 70 F up to and including 750 F. 

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

fication. 

A. MATERIAL 

1, Composition 

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable proport: 

with or without inorganic filler added. 

2. Properties 

Calcium Silicate Insulation shall have the following properties: 

Alkalinity. .. . . . . . . pH shall be not below 8 and not above 13. 

Breaking Strength . . . . . Not less than 20 psi when testing a specimen 6 inches wide by 1 inch thick ov 
a 10-inch span. 

Coefficient of Expansion . .2x 1078 average on reheat to 1200 F. 

Combustibility . . . . . . Shall be incombustible. 

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

Deformation, % Load, Psi 

2 45 

5 105 

‘ 10 130 

Density soe + + « « . . . Shall be not less than 10 Ib per cu ft, or more than 15 lb per cu ft, when tes: 

in accordance with ASTM C 303, latest revision. 

Flexural Strength . . . . . Shall be not less than 45 psi when tested in accordance with ASTM C 203, la’ 

revision, 

Hardness... +...» . .A1/8-inch ball point under a 1-kg load shall produce a maximum penetratio: 
0.85 mm. 

Hygroscopicity: - - + + + - Whenoven-dried to constant weight, then exposed to air at 70 F and 90% rela: 
humidity for 14 days, shall gain a maximum of 10% of the original weight. 

Resistance to Abrasion - + + Whensubjected to the Navy Tumbling Test, shall losenot more than 30% of « 

inal weight after first 10-minute run, and not more than 55% after secona - 

minute run. 

Resistance to Acids and 

Caustics. . ... . . .Shall be resistant to most common caustics (not considered an acid-resist. 

material}. 

Shrinkage + oe + + « + » -Shail be not more than 2%at 1200 F when tested inaccordance with ASTM C : 

latest revision. 

Specific Heat... . . . . 0.21 to 0.30 Btu per lb per degree F at 400 F. 

Temperature Limit. . . . . Maximum temperature without mechanical, thermal, or chemical failure sr 

be not less than 1200 F. 

Tensile Strength. . . . . . Shall be not less than 10 psi. 

29-H-1
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A, 3. contd 

FIRE AETAROANT ADHESIVE 

COATED OUCT INSULATION ————-
————~+J 

MECHANICAL FASTENER ja —> 

a 
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— 

» 

# 
34 

| APPLICATION OF PREFORMED FIBROUS GLASS GOATED 
RIGID INSULATION TO INTERIOR OF DUCT 

we ‘ FIG 17-RY-4 

17-RY-3
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u. B. 2. e. contd 

(4) 

inner AND OUTER SORE OF SLIP JOINTS 
COATED WITH NON-SETTING SEALER 

CELLULAR GLASS thats wel ————— 1S" HyvoROUs caLcium 
INSULATION 1 / SILICATE INSULATION 

- 

fLi¢ ff ff 
LOW TEMPERATURE PIPE Au 

4 ) 

WEATHER -BARRIER 
AS SPECIFIED 

HYOROU ALCGIUM 

men__/ 
ONE LAYER INSULATION 

ILICATE - 
EXPANSION & CONTRACTION JOINT FOR HORIZONTAL PIPING 

AR A IN ATION 

FIG 32-4-16 

Where it is necessary to install expansion- 
insulation support shall be provided. 

contraction joints in insulation on vertical piping, an 
Installation shall be as shown in Figure 32-L-19. 
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~ U. B. 2. d. contd 
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ah ‘ ‘ iMSUL ATION ORY BEFORE INSTALLATION | 

alike) ssstsentars | 
<> 

secTION | 
YDROUS CALCIUM SILICATE - CELLULAR GLASS INSULATION 

ON HANGER CONNECTED DIRECTLY TO LOW TEMPERATURE PIPE 
FIG. 38-0-17 | 

Expansion and contraction joints 

vertical straight run piping, at intervals as follows. 

Expansion-Contraction Joints 

shall be installed, as per Figure 32-L-18, in both horizontal and 

Up to 2-1/2 inches thick insulation - one for each 45 feet 

3 inches to 5 inches thick insulation - one far each 33 feet 

5-1/2 inches to 7-1/2 inches thick insulation - one for each 21 feet 

Where flanged joints occur within these limits, expansion and contraction shall be provide
d for in the 

flange cover, and expansion-contraction joints in insulation wi
ll not be required. 
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OH. B. 2. b. contd 

TWO Ht °S OF THE COVER Sma - BE CEMENTED TOGETHER WITH JOINT SED °O THE OUTERMOST 2V2 (APPROX) OF THE CELLULAR — SEALE IES 
GLASS OF THE JOINT FACES 

“ 
f ‘ 

’ \ 

ROUND OUTSIDE CORNERS PACK ANO FILL BETWEEN INSULATION 
ANO VALVE STEM WITH VALVE SEALER 

EXTEND VAPOR SEAL COATING OVER METAL 

SURFACES COATED WITH MON- MEAVY FILLET OF CAUL KING MASTIC 
SETTING SEALER 

ieeGcaron 3 IWNER LAYER BUTT JOINTS COATED 
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a 1 p- 
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Wah ANS NN 
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HYDROUS CALCIUM SILICATE- CELLULAR GLASS INSULATION EE ERE LELLULAR GLASS INSULATION 
ON LOW TEMPERATURE FLANGED VALVE 

FIG 32 -U -16 

(6) All fittings shall be fitted and assembled with very thin, tight joints. Cellular glass fittings shall be cemented with the specified fabricating cement. In all cases the joints shall be thin, with just suffi- cient cement to obtain good adhesion and complete closure. Wide cement joints, voids, or holes plugged with. fabricating cement, will not be permitted. 

Securement 

All layers of cellular glass and calcium silicate Pipe insulation shall be secured in place with stainless steel insulation strap, as specified in the GENERAL SPECIFICATIONS, Parts I. B. 6. c and d. 

Supports and Hangers 

(2) Where borizontal low-temperature piping is supported on the outside of insulation surfaces, in accord- ance with UCCC Standard P-82, insulation (cellular glass) shall be complete with weather-barrier ap- plied before piping is placed in cradles. UCCC Standard P-82 is a guide to the maximum borizontal span of pipe that may be supported on the outside of insulation. 

(2) Hangers attached directly to piping shall be insulated as shown in Figure 32-L-17. 

32-L-14
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m. B. 2. b. contd 

(4) All valves shall be packed and filled around valve stem and packing gl
and assembly with joint sealer. 

to avoid water pockets. — 

(5} Installations of typical fittings and valves are shown in 
Figures 32-L-14, 32-L-15, and 32-L-16. 
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lu. B. 2. b. contd 
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Il. B. L. contd 

1. Weather-Barrier 

{1} Weather-barrier coating shall be applied in accordance with the GENERAL 
SPECIFICATIONS, Parts 

I. B. 9 and 17. 

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

with the GENERAL SPECIFICATIONS, PartI. B. 18. This requirement is indicated by the addition 

of the letter M to the specification designaticis, thus: 32-LM, 
32-LSSM. 

Piping 

a. Pipe Insulation 

(1) Unless otherwise specified, insulation shall be applied in multiple layers. Inner layer, or layers, 

shall be the required thickness of cellular glass insulation. The outer 
layer shall be hydrous calcium 

silicate insulation a minimum of 1-1/2 inch thick. 

(2) Cellular glass insulation thicknesses in excess of 2-1/2 inches 
shall be applied in multiple layers as 

specified in the GENERAL SPECIFICATIONS, Partl. B. 2. 

(3) Pipe insulation shall be applied in staggered position, in accordance 
with Figures GA-1i and GA~2 of 

the GENERAL SPECIFICATIONS. 

(4) All butt edges and ends of single layer cellular glass 
insulation, and outer layer of multiple layer 

cellular glass applications shall be buttered with the specified 
joint sealer before application. Joints 

shall be drawn together, when insulation is applied, so that only 
a very thin, vapor-tight, vapor-seal 

coat separates the sections of insulation. 

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

shall not be filled with joint sealer, but eliminated either by refitting or replacing 
insulation. Any 

rounded corners on the insulation surfaces to be butted shall be 
trued before application. 

(6) Butt edges and ends of all inner layers of cellular glass shall be 
given a smooth brush or spray coat 

of anti-abrasion coating and allowed to dryfor a minimum of 4 
hours before application. Care shall 

be exercised to obtain a thin, even coat of only sufficient 
thickness to cover and fill the cut cells of 

the insulation. 

(7) When scheduled for installations where thermal shock 
is expected, a cushioning blanket, as specified, 

shall be applied to bare pipe before application of cellular 
glass insulation. 

b. Fitting, Flange, and Valve Covers 

(yy Fitting, flange, and valve covers shall be shop fabricated in acc
ordance with the UCCC Dimens{onal 

Standards Fabrication Manual or ASTM Recommended Pract
ice C 450, latest revision. 

(2) Fitting, flange, and valve covers shall be fabricated in two layers
. Inside layer shall be the specified 

thickness of cellular glass insulation. Outside layer shall be L-1/2-inch thick hydrous calci
um sill- 

cate insulation. 

(3) Welded fitting covers shall be fabricated to fit snugly on the pipe
. The two halves of the cover shall 

be cemented together with joint sealer applied to the ou
termost 2-1/2 inches (approx) of the inner 

layers of cellular glass. The adjacent pipe insulation shall be fitted tightly to the butt ends af the 

fitting cover and sealed as specified for piping. Typical fitting covers are shown in Figures 32-L-1le 

and 32-L-13. 

32-L-4h
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x. Equipment Supports 

(1) Where equipment is supported on cradles, 
Figure 32-L-10. 

vessel insulation shall extend over cradles as shown in 
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(2) Where equipment is supported by structural steel members, insulation shall be extended not less than four times the specified insulation thickness in each direction, measured from junction of vessel with insulated support lug. Thickness of {nsulation over steel supports shall be not less than 1/2 that spec:tied for body of vessel. Thickness of insulation over support lugs shall be the same as body insulation. Installation shall be as shown in Figure 32-L-11. 
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I B. 1. i. cantd 
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j. Veasel Skirts 

(1) Both interior and exterior surfaces of sxirta supporting vertical equipment shall be insulated. In- 
sulation shall extend downward, from junction of skirt with bottom head, to function with flre-re- 

sistant material or to concrete pad. Thickness of insulation over skirt shall be asa specified for 

body of veasel. Insulating material shail be secured to inside of skirt with adhesive cement. 

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

tn accordance with UCCC Standard IS-42. Installation shall be as shown in Figure 32-L-9. 
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tT. B. 1. contd 

{. Expansion Joints 

Expansion joints in flat surfaces or cylindrica
l vessels shall be insulated with flexible blan

ket insulation 

Typical installation is shown in Figure 2
0-H-4. 
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g- Corrugated mechanical expansion joints on pi
ping (usually listed as equipment items) shall

 be insulated as 

shown in Figure 20-H-5. 
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. B. . contd 

tion shall be sloped to shed water. 

Insulated Vessel Flanges 

Vessel flanges shall be insulated with block in the same manner as specified for body of vessel. An in- 

‘gulation support shall be provided immediately above vessel flange. The top of projecting flange insula- 

Typical installation is shown in Figure 20-H-6. 
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Uninsulated Vessel Flanges 

Where vessel flanges are located outdoors and specified to be left uninsulated, the reinforcing cloth of 

shown in Figure 20-H-7. 
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yA tee 

the weather-barrier, on the adjacent vessel insulation, shall be extended to metal of vessel body, coated 

‘vith weather-barrier coating, and banded while coating ia still tacky. 

barrier coating shall then be applied over the reinforcing cloth and securement. 
A second application of weather- 

Typical installation ig
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a. B. Ll. contd 

j. Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 20-H-8. 
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k. Vessel Legs 

* 
i 
¥ 

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

' legs to fireproofing. Thickness shail be a minimum of one-half that specified for body of vessel. 

* (2) Vessel insulation shall be butted firmly against tank leg flange. Re-entrant space between channel > flanges and over channel flanges between body insulation shall be filled with block. Installation ~ 8 g y 
“y shall be as shown in Figure 20-H-9. 
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O. B. 1. contd 

1. Vessel Skirta 

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise specified, 

insulation shall extend downward, from junction of skirt with bottom head, a minimum of four times the 

specified thickness, but not leas than 12 inches, or to bottom of skirt if that distance is less than 12 inches. 

Thickness shall be as specified for body of vessel. The bottom head insulation shall be supported in accord- 
ance with UCCC Standard IS-42. Installation shall be as shown in Figure 20-H-10. 
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FIG 20-K-10 

m. Surface Finish 

When specified thickness of insulation has been applied, any small cracks or depressions shall be pointed 

up with inaulation cement trowelled flush with surface of insulation. 

n. Weather-Barrter 

(1h) Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts 

I. B. 9. and 17. 

{2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied tn accordance 

with the GENERAL SPECIFICATIONS, Partl. B. 18. This requirement is indicated by the addition 

of the letter M to the specification designation, thus: 20-HM. 

20-H-8
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2. Piping 

a. Pipe Insulation 

(1) Thickness Schedule 

Unless otherwise specified, insulation in excess of 2-1/2 inches total
 thickness shall be applied in 

multi-layer construction as specified in : GENERAL SPECIFICATIONS, Part I. B. 2. 

(2) Securement 

(a) Insulation shail be applied to piping in accordance with the GENERAL
 SPECIFICATIONS, Parts 

I. B. 5, 6, 7, and 8. 

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

(c) AW sectional pipe insulation 6-5/8 inches and less in outsid
e diameter shall be secured with 

stainless steel wire. 

(d) All pipe insulation larger than 6-5/8 inches in outside diameter shall 
be secured with stainless 

steel insulation strap. 

(e) Location of strap and wire shall be as described in the GEN
ERAL SPECIFICATIONS, Partl. B. 

6. 

b. Fitting, Flange, and Valve Covers 

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

(2) Insulation for all fittings shall be fitted and assembled with tight joints. Cementing of shop fabri- 

cated assemblies shall be done with specified fabricating cement. In all cases the joints shall be 

as thin as possible, with Just sufficient cement to 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-11, 20-H-12, and 20-H-13. 
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tr. B. 2. b. contd 
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u. B. 2. b. contd 

(3) Fittings, flanges and valves shall be insulated with prefabricated fitting covers (preferred method) 

in accordance with the UCCC Dimensional Standards Fabrication Manual. 

(4) Fitting, flange and valve covers may be field fabricated provided work is [In accordance with the 

UCCC Dimensional Standards Fabrication Manual, and approved by the Field Representative
 of the 

Department of Design and Construction. Segments shall be carefully fitted to insure tight joints. 

Expansion Joints 

q) Expansion slip joints shall be provided in the insulation for multiple layer applications. An expan- 

sion joint shall be installed in each 21 ft of straight piping not interrupted by flanges, valves, or 

fittings. Typical installation is shown in Figure 20-H-14 
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pipe insulation located at the 

tops of risers, where riser exceeds 30 ft in height for single layer applications, and where riser 

exceeds 15 ft in height for multiple layer applications. Typical installation is shown in Figure 20- 
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i. B. 2. ¢. contd 

{4) Insulation supports shall be installed at the bottoms of all risers. 

Traced Installations 

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI- 

CATIONS, Part Il. B. 16. 

Surface Finish 

Where present small cracks and depressions snall be filled and smoothed with insulating cement before 

application of weather-barrier. 

Weather-Barrier 

(1} Weather-barrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Part 

I. B. 17. 

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

with the GENERAL SPECIFICATIONS, PartlI. B. 18. This requirement is indicated by the addition 

of the letter M to the specification designation, thus: 20-HM. 

L)-H-12 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

U. SPECIFICATION 21-H 
Asbestos Fiber 

Scot “a 

This Specification covers the application of preformed asbestos fiber
 insulation for use on piping normally operating at 

temperatures from 70 F up to and Including 750 F. 

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

cation. 

A. MATERIAL 

S 1. Composition 
ca eee 

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

i 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 submersion. 

Alkalinity so. ee + s+) pH shall be 10.% 

Coefficient of Expansion. . Shrinkage shall be less than 0.7% when heated to 750 F. 

{or Volume and Linear 

Shrinkage) 

Combuastibility. . .. . . Shall be incombustible. 

Compressive Strength. . . When tested in accordance with ASTM C 165, latest revision, 
the percentage of 

deformation produced by loading shall not exceed the following: 

Deformation, % Load, psi 

2 5.5 
5 11.0 

10 17.0 

Density ogo. a a a a)©6Shall be not less than 14 nor more than 18 lb per cu ft. 

Flexural Strength. - . . - Shall be not less than 100 psi when tested in accordance with ASTM C 203, latest 

revision. 

Hardness . eee ee .)6A2/8-inch ball point under a 1-kg load shall produce a maximum penetration 
of 

0.40 mm. 

Hygroscopicity. - + + + + Twoerinch cubes oven-dried to constant weight, then exposed to 
air at 70 F, and 

90% relative humidity for 14 days, shall gain a maximum of 12. 1% of the 
original 

weight. 

Resistance to Acids and 

Caustics . . + +. . Solutions or vapors of those commonly used in industry have negligible effect 
on 

physical characteristics. 

Shrinkage . oe. a. a)6Shall be not more than 0.25% when tested at 1200 F in accardance with A
STM C 

256, latest revision. 

Specific Heat. . . . . . . Shall be not less than 0.22, nor more than 0.24, Btu per lb per degree 
F. 

Temperature Limit. . . . Maximum temperature without mechanical, thermal, or chemical farlu
re shall be 

not less than 1200 F. 

cl-H-1
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T. A. 2. contd 

Thermal Conductivity - . . When tested in accordance with ASTM C 177, lateat revision, or ASTM C 355, 

latest revision, the therrnal conductivity at the given mean temperatures shall not 

exceed the following values: 

Mean Temp Btu/fach hr. ie 

100 0.32 
200 0.37 
300 0.42 
400 0.47 
600 0.57 2 . 

Thermal Diffusivity . . . Shall be approximately 0.197 sy ft per day. 

Thermal Shock Resistance. Material shall not spall, chip, crack, or otherwise fail when heated to 750 F and 

then quenched with water. 

Make see ee + @ e +) 6 Unibestos, or approved equal. 

3. Accessory Materials 

a. 

b. 

“a 

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

Insulation Strap - Stainless steel, 1/2-inch by 0.020-inch, Type 304 or approved equal. 

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

Insulating Cement - Hydraulic setting, Baldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat orapproved 
equal. 

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

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

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

or approved equal. 

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

Fabricating Cement - A. P. Green Insulation Adhesive, Philip Carey Careytemp, Refractory and Insulation 

Block Stick, or approved equal. 

B. APPLICATION 

1. Piping 

a. Pipe Insulation 

(1) Unless otherwise specified, inaulation in excess of 2-1/2 inches total thickness shall be applied tn 
multiple layers as specified in the GENERAL SPECIFICATIONS, PartlI. B. 2. 

(2) Insulation shall be applied to piping in staggered position in accordance with the GENERAL SPECI- 
FICATIONS, Parts 1. B. 5, 6, 7, and 8, with all joints tightly butted and factory attached sheeting 

jacket, where furnished, removed. 

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

Fittings, Flanges and Valves 

(1) Fittings, flanges and valves shall be insulated with prefabricated insulation covers fabricated in ac- 

cordance with the UCCC Dimensional Standard Fabrication Manual. 

( t
w
 

) Subject to the approval of the representative of the Department of Design and Construction, fitting 

covers may be tleld fabricated, provided work is in accordance with the UCCC Dimensional Stand- 

ard Fabrication Manual. Segments shall be carefully fitted to insure tight joints. 

(3) Fabricated assemblies shall be cemented with specified fabricating cement. In all cases the joints 

shall beas thinas possible, with Just sufficient cement to obtain good adhesion and complete closure. 

inno case will wide fabricating cement joints, or voids and holes filled with fabricating cernent, be 

permitted, Typical installations are shown in Figures 21-H-1, 21-H-2, 21-H-3, and 21-H-4.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 130 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/130

https://asbestosclaims.law/library/19413/130


Z 
x 

“2 

] 

be 

m 

' 4
 g
i
e
s
 

‘ 
b
P
 
h
e
y
 

r
r
 | 

i. 8B. 1. b. contd 

THICKNESS 7, AS SPECIFIED -_ HF 

' 
ot Tee oy So oo 

‘ 

( , 

ELL COVERS SHALL BE FAGRICATED 
th ACCORDANCE WITH FABRICATION 
DATA FOR FITTING COVERS 

INSULATION 

NOTE. FOR HORIZONTAL ELL 
OR VERTICAL ELL ON SHORT 
RISERS 

PIPE INSULATION 

FINISH AS SPECIFIED 

APPLICATION OF ASBESTOS FIBER INSULATION TO WELDING ELL 

FIG, 21-H-1 

FINISH AS PIPE INSULATION 
SPECIFIED . 

PIPE INSULATION —| J NS = 

\ Soop NL OKO 
Se ay bo AN Ln “A. a 

we of EN i Se nt Cr 
2 Sa RS eas \ Qe NS 

Re” Szé Lr ah i i i 

, + a oof =>, Pad pe a = S -+— #3 x? 

THICKNESS T,— AC OTA a. 
AS SPECIFIEO _. ~ 

NOTE. FLANGE COVER SHALL BE FABRICATED IN 
ACCORDANCE WITH FAGRICATION CATA 
FOR FITTING COVERS 

APPLICATION OF ASBESTOS FIBER INSULATION TO LINE FLANGE 

FIG, 21-H-~2 
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OT. B. 1. b. contd 

_ 

“t_ 

THICKNESS T 
AS SPECIFIED | s sua 

{___} 
s FINISM AS 
at SPECIFIED 

os 

“yh 
\ =| INSULATION 

NOTE: SLIP JOINT NOT REQUIRED ON 
SINGLE LAVER INSULATION EXCEPT WHERE 
ELL 1S LOCATEO AT YOP OF RISER 30 
OR MORE IN LENGTH 

NOTE: FLANGED ELL COVER 
FABRICATED IN ACCORANCE 
WITH FABRICATION DATA FOR 
FITTING COVERS 

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED ELL 

FIG. 21I-H-3 

SLIP JOINTS MOT REQUIRED 
OM SINGLE LAYER EXCEPT 
WMERE SPECIFICALLY 
CALLED FOR 

FLANGED VALVE COVER FABRICATED 
ACCOROING TO FABRICATION DATA 
FOR FITTING COVERS 

ss 

INSULATION 

! 

ee a 

nt eR a ae ee Af’ —rmcaness as FINISH AS * SPECIFIED 
SPECIFIED 

APPLICATION OF ASBESTOS FIBER INSULATION TO FLANGED VALVE 

Fig. 2t-H-4 

21-H-4
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. B. lL. contd 

Securement 

(1) 

(2) 

(3) 

(4) 

(5) 

Application and sacurement of pipe insulation shall be as shown in Figures GA-I and GA
-Zof the 

GENERAL SPECIFICATIONS. 

All inner layers, and outer layers of sectional oipe insulation 6-5/8 inches and les
s in outside diameter, 

shall be secured with stainless steel wire. 

All pipe insulation larger than 6 5/8 inches in outside dfameter shall be secured with stainless ste
el 

insulation strap. 

Fitting, flange and valve covers shall be secured with specified insulation strap as requir
ed. 

Location of strap and wire shall be as described in the GENERAL SPECIFICATIONS, Part
I. B. 6. 

Expansion Joints 

(1) 

(2) 

(3) 

Expansion alip joints shall be provided in the insulation for multiple layer applications. A
n expansion 

Joint shall be installed in each 21 ft of straight piping not interrupted by flanges, valves, 
or fittings. 

Typical installation is shown in Figure 21-H-5. 

FUNIIH OF SLIP JOINT COVER 
SMALL NOT CONTINUE OVER 

ADJACENT PIPE INSULATION: wer | wnt 
INNER AMO OUTER BORE OF 
SLIP JOINTS, COATED WITH 
MON-SETTING SEALER OM ONE 

SIDE Omiy, 
FINS OS SPECIFIED 

—
 

INSULATION 

MOTE: EXPARSION JOINT SMALL SE INSTALLED 
(8 E40 21'-0° OF STRAIGHT PIPING, ROT INTER- 
MUPTED BY FLANGES, VALVES OR FITTINGS. FOR 
VERTICAL PIPING, EXPAREIONM JOINT SHALL OE 

IMSTALLED AT INSULATION SUPPORTS. 

EXPANSION JOINT FOR MULTIPLE LAYER APPLICATION OF ASBESTOS FIBER INSULATION 

ie, Bin ~ 6 

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

exercised to place slip joint so that movement occurs at the bottom in order to sned water. 

Expansion slip joints shall be provided at junction of fitting covers and pipe insulation located at the 

top of risers, where riser exceeds 30 ft in height for single layer applications and where riser ex- 

ceeds 15 ft in height for multiple layer applications. Typical Installation is shown in Figure 21-H-6.

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 133 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/133

https://asbestosclaims.law/library/19413/133


O. B. 1. d. (3) contd 

(4) 

(5) 

CULL COVER SHALL SE Fas— 
RICATED IM ACCORDARCE WITH 

FABRICATION OATA FOR FITT = 

Im@ Covers 

EXTENO Fintan 
3° OVER SHEET 
met 

MOTE: SLIP JOINT SHALL 8& PROVIOED 
FOR SINGLE LAYER APPLICATIONS 
WMERE MIBER EXCEEDS 30'-0" In 
MIGHT AO FOR MULTIPLE LAYER 

APPLICATIONS WHERE RISER EXCEEDS 
ig'=0" 

APPLICATION OF MULTIPLE LAYER ASBESTOS FIBER INSULATION TO WELDING ELL 

i
 
a
 ®
' 

SLIP JOINT COVER Sma 

NOT GC STRAPPED BELOW 
THES POINT 

a
 
or
al
 

S
a
t
a
 

C
o
A
 
L
Y
 

'g T pam, 

FINISH NOT CARRIED 
TO SHEET weTAL 

e
t
a
 

|, 

‘ WO. 26 G4. SHEET 
I weTau 

Fig. 1-6-6 

Insulation supports shall be installed at the bottome of all risers. 

Corrugated mechanical expansion Joints in pipin: 
lated as shown in Figure 21-H-7. 

g (usually listed as equipment items) shall be {nsu- 

NO 28 GAUGE SHEET METAL JACKET 
FITTED OVER EXPANSION ZOINTS AND 

SECURE wiTe STRAP AT CENTER ORLY 

EXTENDED OVER AQUACENT PIPE “ 

INSULATION BETWEEN SHEET 
METAL AND EXPANSION JOINT 

_ INSULATION 

San! 7 ry ae 

TMICRRESS To 
BS SPECIFIED ' 

s 

APPLICATION OF ASBESTOS FIGER INSULATION TO EXPANSION JOINTS 

IMtah BS 
PECIFIZG 

Fig wise? 

21-H-6
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abe B. l. contd 

Traced Installations 

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI- 

CATIONS, Partl. B. 16. 

Weather-Barrier 

(1) Weather-barrier coating shall be applied ir accordance with the GENERAL SPECIFICATIONS, Part 

I. B. 17. 

(2) Weather-barrier consisting of stainless steel jacketing shall be applied in accordance wit
h the GEN- 

ERAL SPECIFICATIONS, Part I. B. 19. This requirement is indicated by the addition of the letter 

M to the specification designation, thus: 21-HM. 

21-H-7
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 22-H Bonded Expanded Silica 

Scope 2nare 

Thi. Specification describes the essential requirements for the purchase and application of preformed bonded and rein- 

forced expanded silica (perlite) insulation foruse on equipment and piping normally operating at temperatures from 70 F 
up to and including 1600 F. 

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

A. MATERIAL 

1. Composition 

Material shall be composed of expanded silica (perlite), reinforced with asbestos and glass fibers in suitable 
proportion, and with other binding fillers added to provide proper structural strength. 

2. Properties 

Bonded expanded silica insulation shall have the following properties: 

Alkalinity... «© + + + + pH shall be not below 8.0 and not above 8.6. 

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

Combustibility. . . «+. + Shall be incombustible. 

Compreasive Strength - . The percentage of deformation produced by loading shall be less than the following: 
Deformation, % Load, psi. 

2 70 

5 , 70 

Density sos + « + 6 + Shall be not less than 9.5 lb per cu ft, nor more than 11.5 lb per cu ft, when 

tested in accordance with ASTM C 303, latest revision. 

Flexural Strength. . . . . Shall be not less than 70 psi when tested in accordance with ASTM C 203, latest 
revision. 

Hygroscopicity. . . . . +. Two-inch cubes, oven-dried to constant weight, then exposed to air at 70 F and 
90% relative humidity, shall gain a maximum of 6% of the original weight. 

Resistance to Abrasion . . When subjected to the Navy Tumbling Test, shall lose not more than 40% of orig- 

inal weight after first 10-minute run, and not more than 70% after second 10- 
minute run, 

Resistance to Acids. . . + Excellent; when immersed in sulfuric acid, hydrochloric acid, or aqua regia, no 

damage in 100 hours. 

Resistance to Caustics - - Good for most common caustics. 

Shrinkage s+ + 5 + 6 «© When tested in accordance with ASTM C 356, latest revision, shall be not more 

than 0.80% at 1200 F, and not more than 1. 85% at 1500 F. 

Temperature Limit. . .- . Maximum temperature without mechanical, thermal, or chemical failure shall 

be not less than 1600 F. 

Thermal Conductivity. - - Shall not exceed the following values atthe given mean temperaturea: 
Mean Temp, Btu/inch, hr, 

°F aq ft, '"F 

100 0,34 

200 0.39 

300 O.44 
400 0.50 
600 0.60 

1900 Q.81 

Thermal Diffusivity . . . Shall not exceed 0.33 sq ft per day. 

Water Absorption +» » After 24-hour submeraton, shall gain not more than 25% of the original weight. 

Make soe e + ee ye 0 Philp Carey Manufacturing Company "Careytemp' 

22-H-1
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WU. A. contd 

3. Accessory Materials 

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

b. Insulation Strap - Stainless Steel, 1/2-Inch by 0.020-inch, Type 304, or approved equal. 

c. Clips - Stainless steel, 1/2-inch double-pronged, Type 304, A. J. Gerrard, Techalloy double-prong ead 
seal, or apsroved aqual. 

d. Insulating Cement - Careytemp Asbestos Cement. 

e. Mineral Wool Blanket - Black,spun rock wool, hexagonal wire netting on both sides. 

f. Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on one side, expanded metal lath on 
the other side. 

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

h. Weather-Barrier Coating (Color as specified) - PVA-Virnasco No. WC-1, Pittsburgh-Corning Pittcote 500C 
or approved equal. 

i. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Parma-Glas Mesh, Glasfab, Benjamin Foster Open 
Weave No. 10, or approved equal. 

j. Fabricating Cement - Careytemp Adhesive or approved equal. 

k. Wire Netting - One-inch Hexagonal Mesh, 20 gage, Type 304 stainless steel, or approved equal. 

0D. B. APPLICATION 

lL. Equipment 

a. Insulation Supports 

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

b. Thickness Schedule 

Uniess otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied fin multi- 
layer conatruction, as specified in the GENERAL SPECIFICATIONS, Part I. B. 2. 

c. Curved Surfaces 

On all equipment, insulation block shall be properly miter cut to fit veseel surface and appiled to vessel 
sides and heads in staggered position, with all joints tightly butted. Block shall be applied to vessel sides 
with near dimension paralleling axis of vessel. Typical inetallation ia shown in Figure 22-H-1, 

22-H-2
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y. B. l. ¢. contd 

BLOCK INSULATION FITTED TO HEAD ano 

SECURED wtTH STRAP PR
OVIDE & CABLE 

RING OF TWISTED ae SER STEEL WI
RE 

AROUND TOP CENTER NOZZLE. WH
EN 

REQUIRED, TO ANCHOR STAaP, 

FINISH AS SPECIFIED 

VESSEL WALL 

VESSEL 

ALOCK INSULATION FITTED © 
OVER SUPPORT 

INSULATION SUPPORT AS 
PER ucce STO iS-3! 

SECTION A-A 2h 

= 
BLOCK (INSULATION FITTED TO HEAD, SECURED f 

. 
WITH STRAPS ATTACHED TO INSULATION SUPPORT. —— 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO VESSEL 

FIG. 22-m-1 

d. Flat Surfaces 

w
o
r
l
 

(t} Block insulation shall be applied to flat surfaces in staggered position with all joi
nts tightly butted. 

It shall be secured with wire attached to blank nuts o
r other approved securement. On rectangular 

.. equipment, the blank nuts, or other approved securements, snall be placed on i2-inch centers, 

staggered, for bottom surfaces, and on 24-inch center
s, staggered, for side and top surfaces. Where 

specified in the Insulation Design Schedule, blo
ck may be applied to flat surfaces with an appr

oved ad- 

hesive. 

(2) When specified thickness of Insulation has bee
n applied, reinforcing netting shall be stretch

ed tightly 

over block and secured with tie wires or oth
er approved securement. Entire surface shall be given 

a l/2-inch thick, smooth and uniformly app
lied trowel coat of hydraulic setting insulating cement 

-. Typical installation is shown in Figure 22-H-2. 

NOTE 
AM APPROVED ALTERNATIVE METHOD OF SECURE MENT 
15 IMPQLING INSULATION ON JMSULATION PINS, ANO 
FASTENING INSULATION AND WIRE NETTING WITH 
SPEEO NUTS APPLIED UNCER AMO CVEA ThE 

NETTING. 
| 
\ 

: 
a Y x ‘ 1 

| L a eo: 4 e——-——— TIE aIPES { 

Tos 
| m A (* MEX wRE NETTING | 

| as > : . ‘ 

‘ 1427 TeCK AHYORAUL SETT NG 

: ~~ msucaT NS CEMENT | 

| fo i - 
1 

| if } 
\ Log Le PINS aS SPECIFIED ; 

| 
i i : 

t : 
i 

IwSULATION 
‘ 

i % ve “BLOCK 

—— 172" BLANE NUTS OF OTHER APPROVED SECUREMENTS 

LOCATED ON 12° CENTERS STAGGERED. FOR SOT OM 
SURFACES ANO 24° CENTERS STAGGEREO FOR SCE 
an TOP SURFACES 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO FLAT SURFACE 

\ 
i Org 22-m-2 
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. B. t. contd 

Securement 

(1) All layers of insulation shall be secured with insulation strap where contour of vessel permits firm 
and effective attachment. Insulation applied to irregular surfaces, where strap {s impracticable, shall be secured with wire, drawn taut, ends twisted and embedded in insulation. 

(2) All layers of insulation on bottom heads of vertical equipment and heads of hor{zontal equipment sh. =~ be secured in piace with wire attached to blank nuts, or with insulation strap attached to insulation 
support, as specified in UCCC Standard IS-31 and Figure 22-H-3. 

| INSULATION STRAP AS SPECIFIED 
HUG LP LE op Lo oo 

poor INSULATION APPLIEO WITM TIGHTLY 
BUTTEO VOINTS - 

INSULATION SUPPORT AS PER 
wccc STO 18-3) 

al mt bt pd be 
27 of f Ca 

“OTE & FLOATING @ING SHALL GE 
INSTALLED AROUND BOTTOM NOZZLE 
TG PROVIDE ANCHOR FOR STRAP 

SECUREMENT OF BONDED EXPANDED INSULATION ON VESSEL HEAD 

FIG 22-m-3 

Expansion Joints 

Expansion joints in flat surfaces or cylindrical vessels shall be insulated with flexible blanket insulation. 
Typical installation is shown in Figure 22-H-4. 

22-H-4
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tm. B. 1. £. contd 

WIMERAL wOOL SLANKET OF Sri. EC 77 .CKNESS. ‘ THICKNESS T, aS SECWIED 

FACED OUTSIO€ WITH EXPANOEO METAL LATH AND 

OM THE INSIDE WITH 1° HEX WIRE NETTING —~ 
\ 
\ ' 
\ 
La ——« FINISH AS SPECIFIED 

EXPANOED METAL LATH EXTENDED 
OVER BLOCK A MINIMUM OF 6° 
ANO SECURED WITH TIE WIRES —— MICKMESS T, AS SPECIFIED 

BLOCK 1NSUL ATION AS i a ee a “2 

‘ 

1/2" BLANK NUTS OR OTHER 
APPROVED SECUREMENT ON 

fi 
NOTE: VOIOS OF EXPANDED METAL LATH 

12" CENTERS STAGGERED a To BE FILLED WITH HYORAUL IC 
SETTING CEMENT TROWELEO FLUSH 
with SUAFACE OF LATH 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS 

ON FLAT SURFACE 

FIG-22-H-4 

g- Corrugated mechanical expansion joints on piping {usually listed 
as equipment items) shall be insulated as 

shown in Figure 22-H-5. 

came 
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. 
af. 
aes 

° 

"We 
WO 26 Ga SHEET METAL JACKET FITTED 

a ae 
OVER EXPANSION JOINTS ANO EXTENGED 
OVER AQUACENT PIPE INSULATION 

~ 
SECURE wiTH STRAP AT CENTER OM R————- ———NO INSULATION BETWEEN SHEET 

' METAL AND EXPANSION JOINT 

sé 
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— : iv ieee ed elt ll Lares ee re 
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APPLICATION OF BONDED EXPANDED SILICA INSULATION TQ EXPANSION JOINTS 

FG 22-a-5 
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Il. B. 1. coned 
*e 

h. Insulated Vessel Flanges 

Vessel flanges shall be insulated with block in the same manner as specified for body of vessel. An insu- 
lation a1 pport 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 22-H-6. 

t e|4 
FCA VESSEL wauL ~ P| 1 MIN 4 INCHES 
GEN AT ~ INSUL ATION Broce SECURED wit i oe ees: whet STAAP ag §! Fs 

} FINISH as SPECIFIED Ae 

INSULATION SUPPORT ws ren I 
ucce sto is-31) — — 

asl P°——— THICKNESS T, ag SPECIFIES 

FLANGE INSULATION SHALL NOT 

iy ne Lae 
STRAPPED BELOW 

THIS POINT al OCK FOR LEVELING : }——~ SLIP JOINT SURFACES SHALL BE 
SPACER tock rom LeveL od | SUT OMICS Pas oe RYORAULIC SETTING INSULATING ' z CEMENT 'F LESS THAN ONE INCH} — NF 1 Seley iN 4 INCHES . 5, ES ry me flee) F 

Par Oe SPACER BLOCK SECURED TO VESSEL THICKNESS T, AS seeomieo——__y * \ spUcarION ro PROVIDE SLIP JOINT 
iz wid \ hos 

—— ROUND OFF WITH FILLET oF (MSUL ATING CEMENT ano CAULMING MASTIC 

APPLICATION OF BONDED EXPANDED SILICA 

TO VESSEL FLANGE 

FIG 22-n-6 

INSULATION 

1. Uninsulated Vessel Flanges 

Where vessel flanges are located out 
weather-barrier, on the adjacent ve 
weather-barries coating, 
coating shall then be a 
Figure 22-H-7, 

doors and specified to be leftu 
ssel insulation, shall be 

and banded while Coating is still ta 
pplied over the reinforcing cloth and 

ninsulated, the reinforcing cloth of the extended to metal of vessel body, coated with cky. A second application of weather-barrier securement. Typical installation is shown in
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a. B. 1. i. contd 

INSULATION SUPPORT 43 

a aS SPEC." .E0 

REINFORCED CLOTH EXTENOED 
TO VESSEL. COATED with 
WEATHER -BARAIER COATING 
ANO BANDEO WHILE STILL 
TACKY 

BONDED EXPANOED SILICA WEATHER-QARAIER COATING 

BLOCK SECURED WITH STRAP 
AS SPECIFIED f

F
 

TRE $s T, ", HICKNESS T, 
as SPECITEO— NOTE’ OUTOOOR APPLICATION ONLY 

WEATHER SEALING OF BONDED EXPANDED SILICA VESSEL INSULATION 

AT UNINSULATED FLANGES 

FIG. 22-H-7 

j. Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 
22-H-8. 

7 MSURATION MITER CUT AND FITTED 
DIMENSIONS Sra. SEIN 

< ACCORDANCE WITH FABRICATION OATA FOR 
FITTING COVERS 

NN 
\ 

nN 

~ Fimise aS 
ne SPECIFIED fA 

™. “| : — N\ fe ened 
f-MSH AS yy — 2 : EG 

SPECIFIED “¥ ff fens | ware” x 

et ae : wr) | 

P7rreS i 2m = NET? et 

a! hil : wot di 

. . - Piet aan a 
\ tay | FUL wiTH ‘ade | 

——————— oe 
. 

ar} : = = SCRAP BLOCK wa aaa 

4 Sa uf 
he wesseL make f\ aut 

THICKNESS TV, 
“4 S . VESSEL A 

AS SPECIFIED TWCAMESS T, ‘ 
qr? aS SPECIFIED ge 

LINE NOZZLE BLIND NOZZLE 

APPLICATION OF BONDED EXPANDED
 SILICA INSULATION TO VESSEL N

OZZLES 

FIGUME Z2-H-w 

| 

| 

| 
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Il. B. 1. contd 
. Q 

«. Vessel Legs 

{1} Vessel legs shall be insulated with block which shall extend over channel flanges and down channel legs to fireproofing. Thickness shall be a minimum of one-half that specified for body of vessel. 

(2) Vessel insulation shall be butted firmly against tank leg flange. Re-entrant space between channel flanges and over channel flanges between body insul ition -..all be filled with block. Installation shall be as shown in Figure 22-H-9. 

142° STRAP ANCHOR FOR SECUREMENT OF 
LEG INSULATION, STRAP PLACED VEATICALLY 
UNOER CIRCUMFERENTIAL STRAPS AND EX- 
TENDED TO TOP OF LEG ONLY 

THICKNESS T. 
a 4S SPECIFED 

\ 

LEG INSULATION SECURED 
WITM WIRE OR STRAP N 

L
x
 . | FINISH AS 

L__, SPECIFIED —a 

FILL RE-ENTR&NT = ——4 
SPACE OF CHANNEL 
WITH BLOCK INSULATION— 

CIRCUMFERENTIAL 
STRAPS RUN BETWEEN 
LEG 440 VESSEL wat 

SECTION A-a' 

COAT TOP OF FIRE PROOFING 
WITH WEATHER BARRIER 

COATING BEFORE APPLICATION 
OF INSULATION 

. <s0TToM MEA 
, 7 INSULATION AS 
<~ LEG FIREPROOFiING —— SPECIFIED 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO VESSEL LEGS 

FId 22-m-9 

1. Vessel Skirts 

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise specified insulation shall extend downward, from junction of skirt with bottom head, a minimum of four times the specified thickness, but not less than 12 inches, or to bottom of skirt if that distance is less than 12 inches. Thickness shall be as specified for body of vesyel. The bottom head insulation shall be supported in ac- cordance with UCCC Standard 1S-42. Installation shail be as shown in Figure 22-H-10. on 

f
u
 

2-H-3 
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2. 

BLOCK INSLA ATION —--——. 

VESSEL 
FINISH AS SPECIFIED——— —_— | 

_ t 

te 
5 . BOTTOM MEAD INSULATION 
Zn | SECURED WITH TIE WIRES 
ed : ATTACHED TO SPLIT RING 
32 | SUPPORT AS PER UCCC. 
= STO. 1$-42 

z~ 
3% 
sori" | 
fo INSIDE OF SKIRT NOT INSU~ 

. LATEO UNLESS SPECIFICALLY 
| NOTED. 

VESSEL SKIRT { jL---------------- i 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO VESSEL SKIRT 

FIG 22-H-10 

m. Surface Finish 

When specified thickness of insulation has been applied, any gmail cracks or depressions shall be 
pointed 

up with insulation cement trowelled flush with sgurtace of insulation. 

n. Weather-Barrter 

(1) Weather-barrifer coating shall be applied in accordance with the GENERAL SPECIFICATIONS, Parts 

I. B. 9 and 17. 

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

with the GENERAL SPECIFICATIONS, PartI. 8. 18. This requirement {s indicated by the addition 

of the letter M to the specification designation, thus: 22-HM. 

Piping 

a. Pipe Insulation 

(1) Thickness Schedule 

Unless otherwise specified, insulation in excess of 2-1/2 ‘nches total thickness shall be appiied in 

multi-layer construction as specified in the GENERAL SPECIFICATIONS, Part!. B. 
2. 

(2) Securement 

Insulation shall be applied to piping in accordance with the GENERAL SPECIFICAT
IONS, Parts 

i. B. 5, 6, 7, and 8. 
(a) 

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

(c) Ail sectional pipe insulation 6-5/8 inches and less in outside diameter shall be secured with 

ata:nless steel wire. 

{d) All pipe insulation larger than 6-5/8 inches in outside diameter shali be secured 
with stainless 

steel insulation strap.
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Fitting, Flange,and Valve Covers 

(1) 

( 2 ) 

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

Insulation for all fittings shall be fitted and assembled with tight joints. Cementing of shop fabr’ -ated assemblies shall be done with specified fabricating cement. In all cases the joints shall be as .nin 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 ins tal- 
lations are shown in Figures 22-H-I1, 22-H-12, and 22-H-13. 

, ] 
\ 
J 

p
l
 

THICKNESS T, as SPECIEIEO —————- 

ud 

PS Pf a PE Pel 
ELL COVERS SHALL SE FABRICATED 

/ 1M ACCORDANCE wiTH FABRICATION 
OATA FOR FITTING COVERS 

PIPE INSULATION 

FIMtSH AS SPECIFIED 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO WELDING ELL 

FiG 22-m-56 

PIPE INSULATION — 7 FINISH AS SPECIFIED 

‘ 

ZL 

wie a Pa *~ 

nd 
C 

+ 7 | 
Vif fog 1 aiff ed 

St Ff ly 
NOTE FLANGE COVER FanacaTeg WW —= THICKNESS 7. 
tw ACCOROANCE wit FASRICATION AS SYECIFIED 
Data FOR FITTING COVENS 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO LINE FLANGE 

Fig 22-m-az 

22-H-10
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TT. B. 2. b. contd 

4 {4 

SLIP JOINTS NOT REQUIRED OW VW FLANGED VALVE COVER FABRICATED 
SINGLE LAYER EXCEPT WHERE ACCOMOING TO FABRICATION OATA 
SPECIFICALLY CALLED a : FOR FITTING COVERS. 

wes Ae 
a 5 AD ites hE 

7. 18H ff 
. e 4 

| i 
sl : pf! 7 

FINISH AS specirig€o ———4%_% te Ne Te ices as speciri€n 

APPLICATION OF S8QNDED EXPANDED SILICA INSULATION 

TO FLANGED VALVE 

FIG 22-H-13 

(3) Fittings, flanges, and valves shall be insulated with prefabricated f
itting covers (preferred method} 

in accordance with the UCCC Dimensional Standards Fabrication 
Manual. 

(4) Fitting, flange, and valve covers may be field fabricated provided work is in accordance with the 

UCCC Dimensional Standards Fabrication Manual, and approved
 by the Field Representative of the 

Department of Design and Construction. Segments shall be carefully fitted to insure tight joints. 

c. Expansion Joints 

(4) Expansion slip joints shall be provided in the insulation for multipie layer a
pplications. An expansion 

joint shall be installed in each 21 ft of straight piping not interrupted by flanges, valves, or fittings.
 

Typical installation is shown in Figure 22-H-14. 

FSH OF SLIP JOINT COVER — INNER 2NQ GUTER BORE OF 
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a 1 

win T MINT / { 
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iN lf ff ft 

H mS PA Fg fe FF OF 4 Sf? { 

a ee ee ee i, 
hal 

ee 

{
*
 

‘ 

wor ~" ; — 

WsuLat on aa {i a ce ~~ FMICKNESS AS SPEGFED 

1 NCTE EXPANSON JOINT SHALL SE INSTALLED NW EACH 
: 

b 2)-0° OF STRAGAT PING, NOT NTEARUPTED AY FLANGES, 
H 

WOLVES OR FUT TAGS FOR VERTICAL FONG, EXPANSION 
| 

JOINT SMALL SE INSTSLLEO AT NSUL ATION SUPPORTS 

EXPANSION JOINT SOR MULTIPLE LAYER APPLICATION 

CF 30NCED EXPANDED SILICA INSUILATICN 

eG 22-4 
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“e contd 

(2) The expansion slip joints shall be installed at the insulation Support in vertical piping. Care shall be exercised to place the slip joint so that movement occurs at the bottom in order to shed water, 

(3) Expansion slip joints shall be provided at junction of fitting covers and Pipe insulation located at the tops of risers, where riser exceeds 30 ft in height for single layer applications, and where riser ex- ceeds 15 ft in height for multiple layer applications. Typical installation is shown in Figure 22-H-15 

FASUL ATION 

— SUP JOINT COVER SHALL 
NCT BE STRAPPEO BELOW 
THIS POINT 

ELL COVER Smaie Bf Fage 

- “2 oT MIN RICATED IN ACCOMOANCE with win Ts lay FABRICATION DATA FOR FIT ~ 
TING COVERS 

EXTENO FINISH 93° 
L 

FINISH NOT CARRIED OVER SHEET we TAL ——~ TO SmEET wEtaL 

N 
80 266A SHEET weraL 

MOTE SLIP JOINT SHALL BE POQvIDED FOR 
—" SINGLE Vare® APPLICATIONS wRERE 

SISEM EXCEEDS 20-9 'N mEIGHT AND FORM MULTIPLE CSYER APPLICATIONS 
WHERE RISER EXCEECS 15-9 

APPLICATION OF BONDED EXPANDED SILICA INSULATION TO _WELOING ELL 

FIG 22-mn15 

(4) Insulation supports shail be installed at the bottoms of all risers. 

T raced Installutions 

Traced lines, where spec:fied, snail be installed and insulatea in accordance with tne GENERAL SPECI- FICATIONS, Partl. B. 16. 

Surface Finish 

Where present, small cracks and depressions shall be f!!led ind smoothed with fl insulating cement before application of weather-barrier. 

Weather-Sarcier 

(1) Weather-barrier coating shall be applied in accordance ‘vith the GENERAL SPECIFICATIONS, Pact rB. iT 

(2) Weather-barrier consisting of stainless steel Jacketing, {f required, shall oe spoiied secordance 
1 

with the GENERAL SPECIFICATIONS, Partl. 2, 13. requsrement ts inuicited ' of the letter Moto the specification Gesignation, tnus: 
we oaduition 
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

if. SPECIFICATION 25-H Hydrous Calcium Silicate 

Scope ae 

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

insulation for use on equipment and piping normally operating at temperatures from 750 F up to and including 1200 F. 

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

tication. 

A. MATERIAL 

1, Composition 

Material shall be composed of hydrous calcium silicate blended with asbestos fibers in suitable proportion, 

with or without inorganic filler added. 

2. Properties 

Calcium Silicate Insulation shall have the following properties: 

Alkalinity... . . . . . . pH shall be not below 10 and not above 13. 

Coefficient of Expansion . .3x 1078 average on reheat to 1200 F. 

Combustibility: - + + + + + Shall be incombustible. 

Compressive Strength + - - When tested in accordance with ASTM C 165, latest revision, the percentage of 

deformation produced by loading shall not exceed the following: 

Deformation, % Load, psi 

2 50 
5 130 

Density - + + + + + + + + Shall be not less than 11.5 lb per cu ft, or more than 13.5 lb per cu ft, when 
tested in accordance with ASTM C 303, latest revision. 

Flexural Strength + + + + + Shall be not less than 55 psi when tested in accordance with ASTM C 203, latest 
revision. 

Hardness - + + s+ +: - A 1/8-1nch ball point under a 1-kg load shall produce a maximum penetration of 

0.85 mm. 

Hygroscopicity - + - + + + When oven-dried to constant weight, then exposed to air at 70 F and 90% relative 

humidity for L4 days, shall gain a maximum of 10% of the original weight. 

Resistance to Abrasion + When subjected to the Navy Tumbling Test, shall lose not more than 7% of orig- 
inal weight after first 10-minute run, and not more than 15% after second 10- 

minute run. 

Resistance to Acids and 

Caustics. .. Shall be resistant to most common caustics (not considered an acid-resisting 

material). 

Shrinkage When tested in accordance with ASTM C 356, latest revision, the shrinkage at 

the given temperatures shall not exceed the following percentages: 

Temp °F Shrinkage, % 
1200 0.4 

1300 la 
1300 1.9 

Specific Heat. . - ~~ @.20 to 0.20 Btu per ib per degree F at 400 F. 

Temperature Limit. Maximum temperature without mechanical, thermal, or chemecil fulire shall 

de not less than 1400 F. 

2ieH-1 
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O. AL 2. contd 

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

Mean Temp, Btu/inch, hr, °F sq ft, °F 

100 
0.41 

200 
0.45 

300 0.49 
400 

0.53 
600 

0.63 
aoa 0.73 

Thermal Diffusivity . |, Shall average 0.25 to 0.28 sq ft per day. 
Thermal Shock Resistance. Shall not spall, chip, crack, or otherwise fail when heated to 1800 F and then 

Water Absorption . , +. After 24-hour submersion, shall not gain not more than 450 

quenched with water. 

% of the original weight. Make "tose + 2 a 4) Kaylo Ne. 20 or approved equal. 
3, Accessory Materials 

a. 

om
y 

Calcium Silicate Insulation - per Specification 20-H. 

Stainless Steel Wire — 0.0475-inch diameter, Type 304, coid drawn, bright annealed, 18 gage, Insulation Strap - Stainless steel, 1/2-inch by 0.020-inch, Type 304, or approved equal. 
Clips - Stainless Steel, 1/2-inch double-pronged, Type 304, a. ys, Gerrard or approved equal. Insulating Cement - Hydraulic setting, Baldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat, or ap- 
proved equal. 

Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on both sides. 
Mineral Wool Blanket - Black, spun rock wool, hexagonal wire netting on one side, expanded metal lath on 

the other side. 

Heat Resistant Sealer . Benjamin Foster No. 30-43 or approved equal. 
Weather-Barrier Coating (Coloras specified) - PVA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500 C, 

Or approved equal, 

Reinforcing Cloth ~ Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Glasfab, or approved equal. Fabricating Cement - a. P. Green Insulation Adhesive, Phillp Carey Careytemp, Refr actory and Insulation 

Blocx Stick, or approved equal, 

Wire Netting - Cne-inch, hexagonal mesh, 20-gage, Stainless steel, Type 304, or approved equal. Curly Cushion Blanket - Minera. wool blanket with l-inch wire mesh on both sides, Baldwin-Ehret-Hill, 

M. H. Detrick, or approved equal, 

3. APPLICATION 

1. Equioment aa ment 

Insulation Supports 

Equipment ghall be Provided with insulation Supports as called forin the GENERAL SPECIFICATIONS, Part 

1.3.5, 

Thickness Schedule 

Unitess otherwise specified, insulation in excess of 2-1/2 Inches total thickness shall be applied in multi- 

layer construction a3 specified in the GENERAL SPECIFICATIONS, Parti. B. 2, except that outer layer 

shall be calcium silicate insulation per Specification 20-H.
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i. B. i. contd 

Cc. Curved Surfaces 

(1) On all equipment, insulation block shall be properly miter cut to fit vessel surface and applied to 

vessel sides and heads in staggered position, with all joints tightly butted. Block shall be applied 

to vessel sides with linear dimension paralleling axis of vessel, and using broken joint construction. 

Typical installation is shown in Figure 25-H-1. 

IMSULATION BLOCK FITTEO TO HESO~ 
' 

ANDO SECUREO ITH STRAP PROVIDE ~~ 
A CABLE RING OF TWISTED STAINLESS ~, 
STEEL WIRE &ROUNO TOP CENTER ™ 
NOZZLE WHEN REQUIRED TO ANCHOR 
STRAP 

T af lee 

FINISH AS SPECIFIED ~ 
rh “t ; 

VESSEL WALL @ 

1 

INSUL ATION BLOCK FITTED 
OVER SUPPORT \ tty 

MITER SAW \ MAL 
BLOCK 

INSULATION SUPPORT NN | 
aS PER UCCC ~ONS 
STO i$-34 sO 

~ 

INSULATION BLOCK FITTED TO MESO SECURED 

BY STRAPS ATTACHED TO SUPPORT 
~~ 

SECTION A A 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO VESSEL 

FIG 25-H-i 

{2} A curly cushion blanket shall be {nstalled on all cylindrical vessels operating above 600 F, before 

the application of the hydrous calcium silicate insulation. 

d. Fiat Surfaces 

(1) Block insulation shall be applied to flat surfaces in staggered position with all joints tightly butte
d. 

It shall be secured with wire attached to blank nuts or other approved securement. On rectangular 

equipment, the blank nuts, or other approved securements, shall be placed on 12-inch centers, stag- 

gered, for bottom surfaces and on 24-inch centers, staggered,for side and top surfaces. 

(2} When specified thickne.s 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 if2-inch thick, smocth and uniformly applied trowel coat of hydraulic setting insulating cement. 

Typical installation is siown in Figure 25-H-2. 

25-H-3 
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il. B. L. d. contd 

e. 

BLOCK INSULATION 

SURFACES ONO 24 
AND TOP SURFACES 

z THE WIRES 

Tr 
‘ 
| 1 MEX WIRE NETTING 

e Wa" THICK HYDRAULIC 
SETTING INSULATING 
CEMENT 

{ 
| FINISH 4S SPECIFIED 

® 4 

‘a? BLANK NUTS, DR OTHER APPROVED SECLRE MENTS LOCATED CN 12" CENTERS STAGGERED FOR BOT Tom 
CENTERS STAGGERED FOR SOE 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLAT SURFACE 
FIG 25 -m-2 

Securement 

(1) All layers of insulation shall be secured with insulation strap wher and effective attachment. Insulation applied to irregular surfaces 

© contour of vessel permits firm 
where strap is impracticable, shall be secured with wire, drawn taut, ends twisted and embedded in insulation. 

All layers of insulation on bottom heads of vertical equioment an shall be secured in place with wire attached to blank nuts, or with 

¢ heads of horizontal equioment 
insulation strap attached to insu- lation support, as specified in UCCC Standard IS-31 and Figure 25-H-3, 
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a. B. 1. contd 

f. Expansion Joints 

(1) Expansion joints in flat surfaces or cylindrical vessels shall 

lation. Typical installation is shown in Figure 25-H-4. 

be insulated with flexible blanket insu- 

MINERAL WOOL BLANNMEY CF SPECIFIED 
erate FACEO OUTSIOE wiTH EXPANDED 
METAL CSTH BNO ON THE INSIDE with 
I MER WIRE NETTING aan THICKNESS T. 

€ Ne aS SPECIFIED 

ExXPANDEO METAL LATH SE XTANOER 
OVER BLOCK & MINIMUM OF 
4NO SECURED WITH TIE wiRES—— 

BLOCK 
INSULATION: ——~ 

we" SLANK NUTS OR ornen—” ! 
SPPROVED SECUREMENT ON 
12° CENTERS STAGGERED 

NOTE 
3 BE 

_aFInisH as 
+ SPECIFIED 

tas SPECIFIES 

FILLED wiTM “YORAULIC SETTING 
INSULATING CEYENT “POWELEO FLUSH WITH 
SURFACE OF LATH 

APPLICATION OF BLANKET INSULATION TO EXPANSION JOINTS ON FLAT SURFACE 

THICKNESS T, 

a 

VOICS OF EXPANOED METAL LATH 

FIG. 23 -N- 4 

(2) Corrugated mechanical expansion joints on piping (usually lL 

lated as shown in Figure 25-H-5. 

sted as equipment ttems) snall be insu- 

NO 26 GA SMEET METAL JACRET FITTED 
OVER EXPANSION JOINTS AND En TERCES 
OVER ADSACENT PIPE INSULAT 
SECURE wilh STRAP AT CENTER one? 

METAL AND EXPANS 

TMICRNESS T, bf 

__ HO INSULATION BETWEEN SHEET 
1ON sOINT 

—- MSUL ATION 

aS SPECIFIEO 

Farge aS 
SPECIFIED "2" 

APPLICATION OF HYOROUS CALCIUM SILICATE INSULATICN TO EXPANSION
 YOINTS | 

FG 29-46-35 

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 152 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/152

https://asbestosclaims.law/library/19413/152


Insulated Vessel Flanges 

Vessel flanges shall be insulated with block in the same manner as specified for body of vessel. 
lation support shall be provided immediately above vessel flange. 
shall be sloped to shed water. Typical installation is shown in Figure 25-H-6, 

The top of projecting flange insulation 
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APPLICATION OF _HYOROUS CALCIUM SILICATE TO VESSEL FLANGE 

Fig 29-4-6 

h. Vessel Nozzles 

Vessel nozzles shall be insulated as shown in Figure 25-H-7. 
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FIG 25 -W.7 
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i. Vessel Legs 

(1) 
legs to fireproofing. 

(2) Vessel insulation shall be butted firmly against tank leg flange. 

flanges and over channel flanges between body insulation shall be filled with block. 

be as shown in Figure 25-H-8. 

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

Thickness shall be a minimum of one-half that specified for body of vessel. 

Re-entrant space between channel 

Installation shal] 
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FIG. 23 -6-8 

Vessel Skirts 

Skirts supporting vertical equipment shall have their outer surfaces insulated. Unless otherwise specified, 

insulation shall extend downward, from junction of skirt with bottom head, a minimum of four times the 

specified thickness, but not less than 12 inches, or to bottom of skirt, if that distance is less than 12 

inches. Thickness shall be as specified for body of vessch. 

in accordance with UCCC Standard [S-42. 

The bottom head insulation shall be supported 

Installation snall be as shown in Figure 25-H-9. 
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2 

i. contd 

«. Surface Finish 

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

1. Weather-Barrier 

(1) 

(2) 

Piping 

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

Weather-barrier consisting of stainless steel jacketing, {f required, shall be applied in accordance 
with the GENERAL SPECIFICATIONS, Part I. B. 18. This requirement is indicated by the addition 
of the letter M to the specification designation, thus: 25-HM. 

a. Pipe Insulation 

(1) 

(2) 

Insulation shall be applied to piping in accordance with the GENERAL SPECIFICATIONS, Parts I. B 
5, 6, 7, and 8. 

Unless otherwise specified, insulation in excess of 2-1/2 inches total thickness shall be applied in 
multi-layer construction as specified in the GENERAL SPECIFICATIONS, Part I. B 

b. Fittings, Flanges, and Valves 

(1) 

(2) 

(3) 

Fittings, flanges, and valves shall be insulated with prefabricated fitting covers (preferred method) 
in accordance with the UCCC Dimensional Standards Fabrication Manual. 
Fitting, flange and valve covers may be field fabricated provided work is in accordance with the 
UCCC Dimensional Standards Fabrication Manual, and approved bv the Field Representative of the 
Department of Design and Construction. Segments shall be caretully fitted to insure tight joints. 
Insulation for all fittings shall be fitted and assembled with tight joints. Cementing of 5 hop 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 25-H-10, 25-H-11, 25-H-12, and 25-H-13, 
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II, B. 2. b. contd 

PIPE INSULATION -——~ PEIN aS SPECIFIED 

L meres yy, 
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APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO LINE FLANGE 

FIG 25-H- 41 
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- B. - ce. be contd 

q | 

SPECIFICALLY CALLED FOR 
TO DIMEN s RO FABRICATION OTA 

yas l —_—— a Ls fe 
. + 

rime 4s i Saree AS SS. as ae 43 SPECIFIED 

APPLICATION OF HYDROUS CALCIUM SILICATE INSULATION TO FLANGED VALVE 
FIG Wem 

| 

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

(5) If any fracturing of insulation occurs due to pipe expansion, the breax shall be repaired by covering 
it with a collar expansion flange cover. 

Traced Installations 

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFT- 
CATIONS, PaztI. B. 16. 

Surface Finish 

Where present, amall cracks and depressions shall be filled and smoothed flush w ith insulating cement 
before application of weather-barrier. 

Weather-Barrier 

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

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accoraance 
with the GENERAL SPECIFICATIONS, Part!lI. B. 18. This requirement is indicated bv the addition 
of the letter M to the specification designation, thug: 25-HM.
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 31-H Prefabricated Stainless-Cased 

Aluminum 

Scope ast 

This Specification describes the essential requirements for the purchase and application of prefabricated stainless-cased 

aluminum reflective insulation for use on piping and equipment normally operating at temperatures from 33 F up to and 

including 1000 F. 

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

A. MATERIAL 

1. Composition 

Insulation shall consist of prefabricated units of all-metal construction comprised, in general, of a rigidized 

Type 302stainless steel outer shell, enclosing aluminum sheets properly spaced and reinforced with Type 302 

stainless steel supports (separators), arranged so as to form isolated air chambers. Units shall be equipped 
with means of securement. 

2. Properties 

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

Enmssivity .. . . . . Shall be approximately 0.03. 

Reflectivity. . . . . . Shall be approximately 95%. 

Temperature Limits. . Shall be suitable for use from 33 F to 1000 F without deterioratio: or cracking of 
. parts. 

Make . . . .. . . . Mirror Insulation Company 'SC-MIRROR" insulation, or approved equal. 

b. Fearms 

Prefabricated stainless-cased aluminum reflective insulation shall be furnished in units, which can be 

easily handled, in the following forma: 

(1) Sectional Pipe Insulation 

(a) Standard units shall be made of the following sheet materials: 

Sheet Cocation Material Minimum Thickness of Sheet, in. 

Outer shell: 

Over 17-inch diameter Type 302 SS 0.012 (Rigidized) 

T-inch diameter and under Troe 30255 0.010 (Rigidized) 

Inner Sheets Aluminum Alloy 0.006 

(bo) Units shall be available in pipe sizes of 1/2 inch to 24 inches, madein haif sections. One cir- 

cumferential edge of each unit and the longitudinal edges of ane half section shall be extended to 

provide overlap and watershed. Units shall be fabricatea to fit snugly together aiong joints to 
form effective thermal insulation. 

(c) Inner sheets shall have longitudinal edges flanged inward to provide reinforcement anda tight 

joint with opposing sheets upon closure. 

(d) Units shall be furnished with stainless steel fasteners, or other fastening devices where author- 

ized. 

(2) Fitting covers shail be prefabricated, and of the same general compositionand construction as sec- 

tonal pipe insulation, except that the outer shell shall be Type 202 stainless steel 0.015 inch thick 

(in:tnimum), the intermediate sheets shall be of light gage aluminum ailov suitable for forming, and 

the inner shell shall be Type 302 stainless steel 0.Y08 inch tnicx (minimum). 

3) Equipment panels and head sections, both flat and curved, snall be fabricated of the same generai 

composition and construction a3 sectional pipe insulation. Sheet materials shall be ag follows: 

Sheet Location Materral Minimum Thickness or Sheet, in. 

Outer sneil Type 302 55 0.012 {Rigidizea} 

Intermediate sheets Aluminum alloy 0.06 

Inner Sheil Type 302 85 9.03
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if, a. 

B. 

> 
b. contd 

(4) 

(5) 

(6) 

“Quick-Remove" units for piping, or equipment, or both, shall be prefabricated and of the same 
general composition and construction as sectional pipe insulation, except that the outer and inner 
shells shall be of gages recommended by the manufacturer for the particular service requirement. 
These units shall be of heavy-duty construction and shall be designed so as to be easily removed and 
reinstalled. To facilitate frequent removal and replacement, hinges and buckles shall be provided 
for securement. 

Units shall be provided with cut-outs for supports, nozzles, and other projections through insulation, 
where shown on Purchaser's bid drawings. 

The number of reflection surfaces and the spacing of the reflective sheets shall bein accordance with 
the manufacturer's standards. 

3. Accessorv Materials 

a. Stainless Steel Insulation Strap - 3/8-inch by 0.015-inch, Type 304, or approved equa 

b. Stainless Steel Sheet Metal Screws (minimum Size No. 12) 

c. Caulking Mastic - Suitable for temperature to which it will be subjected. 

d. Alurninum Pressure Sensitive Sealing Tape - Suitable for temperature to which it will be subjected. 

APPLICATION 

1. Equipment 

a. 

b. 

Cc. 

d. 

Supports 

Equipment shall be provided with insulation supports as specified in the GENERAL SPECIFICATIONS. 

Thickness Schedule 

Unless otherwise specified, insulation shall be applied in one layer. 

Curved Surfaces 

Panels fabricated for curved surfaces shall be applied with edges closelv 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 sur- 
face to be insulated, except at expansion joints, flanges, etc. Where required, panels shall be secured 
with insulation strap or special fasteners. 

Flat Surfaces 

Panels fabricated for flat surfaces shall be applied in the same manner as specified for curved surtaces. 
Where the span of surface to be insulated exceeds 30 inches, panels shall be secured to the surface bya 
method approved by the Owner. 

2. Piping 

ae 

b. 

Pioe [Insulation 

(1) 

(2) 

(3) 

(4) 

Insulation supports, where required, shall be provided by the Contractor. 

Unless otherwise specified, insulation shall be applied in one layer. 

Insulation shall be applied to piping with the flush separator end of each section inserted into over- 
lapping end of abutting sections. The extended longitudinal edges of each section snail be lapped 
over tlusn edges of opposing half-section so that all joints are tightly butted. 

Lapped edges of outer shell shall be placea so as to shed water. 

Fitting, Flange, Valve and Pipe Bend Covers 

Fittings, flanges, valves and bent piping shall be insulated in a manner similar to that for =traizht piping. 
The fitting covers shall be applied with telescoping joint connections to the adiacent pine insulation. in 
Casea where the covers adjoin other types of insulation, the covers shall be destened to overiuo the cis- 
similar insulation. 

Securement 

angulation shall 5e secured in place with insulation strap, or screws, furnished by the manufactures, 43 
specified in the Accessory Materials Section of this Specification.
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tr. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 15-H Preformed Fibrous Glass 

High Density 
(Over 6.5 lb per cu ft) 

Scope 

This Specification describes the easential requirements for the purchase and application of preformed fibrous glas
s therm-~- 

al ingulation for use on equipment and piping normally operating at temperatures not m
ore than 375 F nor less than 70 F. 

It is applicable to both indoor and outdoor service. 

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

cation. 

A. MATERIAL 

1. Composition 

Material shall be composed of fibrous glass formed into molded pipe and block insulat
ion with a modified phenolic 

type binder. Insulation for pipe shall have factory-applied fire-retardant jackets. 

2. Properties 

Preformed fibrous glass insulation shall have the following properties: 

Alkalinity... - + + + + pH shall be between 7 and 10. 

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

Density: 

Pipe ss ee Shall be not less than 6.5 nor more than 8.0 Ib per cu ft, except that pipe smaller 

than 1-1/2 by 1 may be up to 9 lb per cu ft. 

Board .... =... Shall be not less than 8 nor more than 10 lb per cu ft. 

Hygroscopicity. - +--+ + When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be not 

less than 0.2% by volume. 

Loss on Ignition . . . . . Shall be not less than 6 nor more than 10% by weight. 

Resistance to Acids. . . . Fairly good, except to hydrofluoric. 

Resistance to Alkalies . . Poor. 

Specific Gravity . . . . . Shall average 2.6 true, 0.11 tod. 16 apparent. 

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

Temperature Limits . . . Shall be suitable for use from minus 120 F to plus 375 F without mechanical, 

thermal, or chemical failure. 

Thermal Conductivity. . . When tested in accordance with ASTM C 177, latest revision, or ASTM C 335, 

latest revision, the thermal conductivity at the given mean temperatures shall not 

exceed tha following values: 

Mean Temp. Btu/inch, hr, 

°F sqft, °F 

0 0.20 

50 Q.22 

75 0.23 

L00 0.24 

200 0.31 

Thermal Diffusivityat75 F. 0.4 aq ft per day 

Water Absorption Percentage of volume is very high, due to open fibroug structure, but does not re- 

(by immersion) tain if water can run out. 

15-H-1
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q. A. tontd 

3. Accessory Materials 

n. 

Butt Joint Strips - White Fire-Retardant Jacket material (designated White FRJ), same as factory-applied 

jacket. 

Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation thick- 

ness plus 1/4 inch minimum. 

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

Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, A. J. Gerrard, Techalloy, or approved 

equal. 

Strapping Tape - Glass filament, vinyl-backed, Dutch Brand 400, or approved equal. 

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

Vapor Seal Lap Cement - Benjamin Foster 31-99, Vimasco Viny-Lag, or approved equal. 

Weather-Barrier Coating (Color as specified} - PVA - Vimasco No. WC-1, Pittsburgh-Corning Pittcote 

500C, or approved equal. 

Reinforcing Cloth - Glass fabric, 10 by 10 thread count. Perma-Glas, Twinsburg-Miller, Benjamin Foster 

Open Weave No. 10, or approved equal. 

Vapor Seal Adhesive Cement - Benjamin Foster 81-42W, Vimasco Viny-Lag W, Arabol 60-89-05, or ap- 

proved equal. 

Wire Netting - l-inch hexagonal mesh, 20-gage, Monel or Type 304 stainless steel. 

Welded Steel Wire Fabric - 6 by 6 by 6. Fabric shall meet all requirements of ASTM A 185, latest revision. 

Insulating Cement ~ Hydraulic setting - Baldwin-Ehret-Hill Powerhouse, Eagle-Picher One Coat, Detrick 

Utility, or approved equal. 

Fabrication Cement - Vimasco "J" seal ''S'' or approved equal. 

B. APPLICATION 

1, Equipment 

a. Insulation Supports 

Equipment shall be provided with insulation supports ag specified in the GENERAL SPECIFICATIONS, Part 

1. B. 5. 

Thickness Schedule 

Unless otherwise specified, insulation over 3 inches in total thickness shall be applied in multiple layers. 

Curved Surfaces 

(1) Insulation for equipment less than 3 feet ir diameter shall be preformed pipe insulation. Insulation 

for larger equipment shall be bent, and ke rfed where necessary, so as to fit vessel contour, and 

shall be held in place with stainless steel insulation strap on 9~inch centers. 

(2) Insulation on bottom heads of vertical equipment shall be secured in place with stainless steel insula- 

tion strap attached to insulation supports, in accordance with UCCC Standard IS-31. 

(3) On multiple layers of inaulation,joints of outer layer shall be staggered a minimum of 2 inches from 

joints immediately below. 

(4) Insulation shall be installed with all joints tightly butted, and circumferential butt joints staggered. 

Flat Surfaces 

(1) Block insulation shall be applied to flat surfaces in staggered position with all joints tightly butted. 

It shall be secured with wire attached to welded studs with speed nuts; welded blank nuts, weldedeye 

bolt studs; or other approved securement. On rectangular equipment, the studs or nuts, or other ap- 
proved securements, shall be spaced on 12-inch centers, staggered, on bottom surfaces, und on Jl4- 

inch centers, staggered, on side and top surfaces. Typical installation is shown in Figure 15-H-l,
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Om. B. 1. d. (1) contd 

2. 

TIE WIRES 

V
A
 
W
S
S
.
 

1 HEX WIRE NETTING 

U2 THICK MYORAULIC SETTING 
INSULATING CEMENT 

FINISM AS SPECIFIED 

BLOCK INSULATION 

2. BLANK NUTS OR OTHER APPROVED SECUREMENTS 
OCATED OM 12° CENTERS STAGGERED, FOR GOTTOM 
UAFACES ANO 24 CENTERS STAGGERED FOR SIDE 
NO TOP SURFACES 

APPLICATION OF PREFORMED FIBROUS GLASS INSULATION TO FLAT SURFACE 

FIG, 1S—Maf 

(2) When specified thickness has been applied, the specified wire netting shall be stretched over block 
and secured in place with tie wires or other approved securement. 

(3) Entire surface shall be given a smooth and uniformly applied coat of the specified hydraulic setting 
insulating cement 1/2 inch thick. 

(4) Where stiffeners or other projections make insulation of flat surfaces impracticabie, welded steel 

wire fabric shall be placed over the projections, and secured by spot welding or wire, as specified. 

Block shall then be secured to the welded wire fabric with wire, as specified in Part Il. B. 1. d. (1). 

e. Weather-Barrier 

If specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part I. 
B. 17. 

Piping 

a. Pipe Insulation 

(t) Unless otherwise specified, insulation in excess of 2-1/2-inch total thickness shall be applied in 

multiple layers, as specified in the GENERAL SPECIFICATIONS, Partl. B. 1. Where possible, 

joints of outer layer shall be staggered a minimum of 2 inches from joints immediately below. 

(2) Insulation shall be applied to pipe in accordance with the GENERAL SPECIFICATIONS, Parts I. B. 
5, 6, 7, and 8. Laps of factory-applied fire-retardant jackets shall be sealed with the specified vapor 

seal lap cement. All joints shall be tightly butted, and covered with the specified butt joint strips 4 

inches wide, lapped the same as the jackets. The strips shall be attached to the jackets with the 

specified vapor seal adhesive cement, and strip laps sealed with vapor seal lap cement. 

b. Fitting, Flange, and Valve Covers 

QQ) Fitting, flange, and valve covers may be factory-molded, or shop-fabricated in accordance with the 

UCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest re- 
vision. Typical fitting covers are shown in Figures 15-H-2 and 15-H-3. Covers for flanges, and 
other screwed or flanged fittings and valves, shall be similar to those shown. 
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u. B. 2 “. b. contd 
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tI. B. 2 b. contd 

(2) Fitting, flange, and valve covers may be field-fabricated, provided work is in accordance with the 

UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest revision, and approved by 

the Field Representative of the Department of Design and Construction. 

(3) The two halves of factory-molded covers shall be strapped together with stainless stee@l1 insulation 

strap for outside diameters larger than 8-5/8inches and with the specified strapping tape for outside 

diameters 8-5/8 inches and less. 

(4) The two halves of fabrica.-u covers shall be cemented together with vapor seal adhesive cement. In 

all cases the joints shall be ag thin as possible, with just sufficient cement to obtain good adhesion and 

complete closure. In no case will wide cement joints, or voids and holes filled with cement, be per- 

mitted. 

(5) The pipe insulation adjacent to covers for screwed fittings and valves shall be fitted tightly to the 

butt ends of the cover, and the joints sealed as specified for piping. 

(6) The surfaces of factory-molded covers shall be coated with vapor seal lap cement, and reinforced 

with the specified glass fabric embedded in the cement. 

(7) The surfaces of fabricated covers shall be coated with vapor seal lap cement. 

Weather-Barrier 

If specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part 

I. iv. 

15-H-5
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION {5-L Preformed Fibrous Glass 

High Density 

(Over 6.5 lb per cu ft) 

Scope 

This Specification describes the essential requirements for the purchase and application of preformed fibrous glass 
thermal insulation for use on equipment and piping normally operating at temperatures not more than 100 F nor less 
than 20 F. It is applicable to both indoor and outdoor service. 

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

A. MATERIAL 

1. Composition 

Material shall be composed of fibrous glass formed into molded pipe and block insulation with a modified phenolic 
type binder. Insulation shali have factory-applied fire-retardant vapor barrier jackets. 

2. Properties 

Preformed fibrous glass insulation shall have the following properties: 

Alkalinity. . . .. . . . pH shall be between 7 and 10. 

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

Density: 

Pipe + + + 6 + » . Shall be not less than 6.5 nor more than 9.0 lb per cu ft. 

Block . ... .. . Shall be not less than 8 nor more than 10 lb per cu ft. 

Hygroscopicity. ..... When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be less 
than 0.2% by volume. 

Loss on Ignition. . . . . Shall be not less than 6 nor more than 10% by weight. 

Resistance to Acids ... Fairly good, except to hydrofluoric. 

Resistance to Alkalies . . Poor 

Specific Gravity . . . . . Shall average 2.6 true, 0.11 to 0.16 apparent. 

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

Temperature Limits . . . Shall be suitable for use from minus 120 F to plus 375 F without mechanical, 
thermal, or chemical failure. 

Thermal Conductivity. . . When tested in accordance with ASTM C 177. latest revision, or ASTM C 335, 
latest revision, the thermal conducitivty at the given mean temperatures shall not 
exceed the following values: 

Mean Temp. Btu/inch, hr, 

°F sq ft, °F 

i) 0.20 

50 0.22 
75 0.23 

100 0. 2+ 

200 0.31 

Thermal Diffusivityat 75 F 0.23 to 0.40 sq ft per day 

Water Absorption Percentage of volume 1s very high, due to open fibrous structure, but does not re- 
(by immersion) tain if water can run out. 

15-L-1
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Il. A. contd 

3. Ace essory Materials 

Butt Joint Strips and Vapor-Barrier - White Fire-Retardant Jacket material (designated White FRJ}, same as 

factory-applied jacket. 

Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation thickness 

plus 1/4 inch minimum. 

Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, bright annealed, 1& gage. 

Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, A. J. Gerrard, Techalloy, or approved 

equal, 

Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400, or approved equal. 

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

Vapor Seal Lap Cement - Benjamin Foster 81-99, Vimasco Viny-Lag, or approved equal. 

Fire-Resistant Mastic - Benjamin Foster 60-30N or approved equal. 

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

500 C, or approved equal. 

Reinforcing Cloth ~ Glass fabric, 10 by 10 thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foster 

Open Weave No. 10, sr approved equal. 

Vapor Seal Adhesive Cement - Benjamin Foster 81-42W, Vimasco Viny-Lag W, Arabol 60-89-05, or ap-~ 

proved equal. 

Wire Netting - l-inch hexagonal mesh, 20-gage, Monel or Type 304 stainless steel. 

Welded Steel Wire Fabric - 6 by 6 by 6. Fabric shall meet all requirements of ASTM A185, latest re- 

vision. 

Fabrication Cement - Vimasco "J" seal '"S", or approved equal. 

B. APPLICATION 

t. Equipment 

a. Insulation Supports 

Equipment shall be provided with insulation supports a3 specified in the GENERAL SPECIFICATIONS, Part 

1. B. 5. 

Thickness Schedule 

Unless otherwise specified, insulation over 3 inches in total thickness shall be applied in multiple layers. 

Curved Surfaces 

(t) Insulatioa for equipment less than 3 feet in diameter shall be preformed pipe insulation. Insulation 

for large: equipment shall be bent, and kerted where necessary 30 ag to fie vessel contour, and shall 

be held iz place witn stainless steel insulation strap on 9-inch centers. 

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

(3) Each laver of insulation shall be vapor sealed aa called for in Part II. B. |. e. 

(4) On multiple layers of insulation, joints of outer layer shall be staggered a minimum of 2 inches from 

joints tmmediately Selow. 

(3) Insulation on bottom heads of vertical equipment shall be secured in place with stainless steel insula- 

tion strap attached to insulation supports, in accordance with UCCC Standard IS-31. 

Flat Surfaces 

(1) Block :naulation shall be applfed to flat surfaces in staggered position with «il joints tightly butted. It 

shall be secured with «ire attached to welded studs with speed nuts; welded blank nuts; welaed eye bolt 

studs; or other approved securement. On rectangular equipment, the studi or nuts, or other approved 

securements, snull be spaced on L2-inch centers. staggered, on bottom surfaces, and on J4-inch cen- 

ters, staggered, on side anatop surfaces. Typical installation ts shown in Figure 15-L-i.
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mT. B. Ll. d. (Lt) contd 

STRIPS OF VAPOR BARRIER JACKET 
-“EXTENOING OVER ADJACENT JACKET 

2° WiNIMUM IM EACH OIRECTION 
SEALED IN PLACE WITH LAP CENENT. 

TIE WIRES 

—_——— a FIRE-RETARDANT VAPOR-BARRIER JACKET 

ALL POINTS WHERE 

WIRE PROVECTS 
THROUGH VAPOR- 

BARRIER JACKET 
SMALL BE SEALED 
wiTM LAP CEMENT. 

Le CTINIS 4S SPECIFIEO 

= 

r
 

BLOCK INSULATION 

t'
s 

h
a
p
,
 

r
t
 

VZ_OLANK NUTS. WELOING PINS,OR OTHER APPROVED SECUREMENTS 
LOCATED OM 12 CENTERS STAGGERED, FOR BOTTOM 
SURFACES ANO 24° CENTERS STAGGERED FOR SIDE 
ANO TOP SURFACES 

APPLICATION OF PREFORMED FIBROUS GLASS INSULATION TO FLAT SURFACE 

FiG IS-u-t 

(2) Where stiffeners or other projections make insulation of flat surfaces impracticable, welded steel 

wire fabric shall be placed over the projections, and secured bv spot welding or wir
e, as specified. 

Block insulation shall then be secured to the welded wire fabric with wire, as
 specified in Part II. B. 

1. d. (1) and vapor sealed as specified in Part II. B. 1. e. 

e. Vapor-Barrier 

Where equipment operating below 70 F is insulated with multiple layers of insulation, whi
ch does rot have 

a factorv-applied vapor-barrier jacket, a vapor-barrier consisting of the specified jacket material shall be 

. installed between each layer, using the specified vapor seal adhesive cement. All edges shall be lapped a 

: minimum of 2 inches, and all laps sealed with the specified vapor seal lap ceme
nt. Vapor-barrier over the 

- outer layer, and over single layer insulation not having the vapor-barrier jacket
, shall consist of the speci- 

fied jacket material applied in the sarme manner, except that laps shall be seal
ed with the specified fire- 

- resistant mastic. 

z. f. Projections Through Insulation 

- All metal projections through the insulation shall be insulated with 1/2 the spe
cified thickness of the insu- 

. lation for a minimum distance of four times the specified thicknsss. Vapor-barrier shall be installed as 

~* called for in Part Il. B. Ll. e. 

: g. Weather-Barrier 

if specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFI
CATIONS, Part !. 

B. t?. 

2. Piping 

a. Pipe Insulation 

(1) Unless othermse specified, insulation in excess of 2-1/2-inch total thickness snaill be applied in mul- 

tiple lavers, as spec:fied in the GENERAL SPECIFICATIONS, Part l. 3. 1. Where possible, joints 

of outer layer shall be staggered a minimum of 2 inches from joints immeci:ately below. 

b. Fitting, Flange, and Valve Covers 

(i) Fitting, flange, und valve covers may be factory-molded, or shap-fabricated :a accordince with the 

UCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C +530, latest 

revision. Typical fitting covers are shown in Figures 15-L-2 and 15-L-3. Covers for flanges, and 

other screwed or flanged fittings and valves, shall be sim:lar to those snown, 
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U. B. 2. b. contd 

FACTORY-APPLIED FIRE RETARDANT JACKET 

WE ATHER-QARMIER IF SPECIFIED? va 
e 

—4° GUTT STRIP OF 
{ JACKET MATERIAL 

77 FACTORY “MOLOEO COVER 

NOTE F&GRICATED COVER 
1S AN APPROVED 
Eguac 

-— SURFACE REINFORCED wiTH 
GLASS FagAic EWBEOOED 

1m VAPOR SEAL LAP CEMENT 
AnD IF SPECIFIED OVER 
COATED wiTM WEATHER- 

THICKNESS T, AS SPECIFIED 

NOTE’ FABRICATED COVERS TO BE 
COATED wiTH VAPOR SESL 
LaP CEMENT ANO IF SPECIFIED 
OVERCOATED WITH WEATHER~ 

BARRIER, 

APPLICATION OF FIBROUS 

BARRIER 

PIPE INSULATION 

GLASS INSULATION TO SCREWED ELL 

FtG 1$-L-2 

DETAILS CF 

de @ eta 8 

” ROO Visur alors 

5) 

a)
 

e
t
e
 

e
e
e
 

NCAATO 672 
woe la GES 

St! —- 
i: F . . - ot gNrUL AT 

i | : 

| eS = ' 

2 . “ VeASS Fade ont 
Mea” iad 

INSULATED PIPE CLAMP 

aN0 INSULATED ROO HANGER 
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IT. B. 2. b. coned 

(2) 

(3) 

& 

(4) 

£ (5) 

. (6) 
Ed 
ra 

(7) 

per
t 

Fitting, flange, and valve covers may be field fabricated, provided work is in accordance with the UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest revision, and approved by the Field Representative of the Department of Design and Construction. 

The two halves of factory-molded covers shall be strapped together with stainless steel insulation strap for outside diameters larger than 8-5/8 inches, and with the specified strapping tape for outside diameters 8-5/8 inches and '«ss. 

The two halves of fabricated covers shall be cemented together with vapor seal adhesive cement. In all cases the joints shall be as thin as possible, with just sufficient cement to obtain good adhesion and complete closure. In no case will wide cement joints, or voids and holes filled with cement, be permitted. 

The pipe insulation adjacent to ocvers for screwed fittings and valves shall be fitted tightly to the butt ends of the cover, and the joints sealed as specified for piping. 

The surfaces of factory-molded covers shall be coated with vapor seal lap cement, and reintorced with the specified glass fabric embedded in the cement. 

The surfaces of fabricated covers shall be coated with vapor seal lap cement. 

Pipe Hangers 

’ Pipe hangers and hanger rods shall be insulated as shown in Figure 15-L-4. 

NOTE 
\ 

SURFACES OF FACTORY -MOLOED 
COVERS TO GE REINFORCED { WITH GLASS FAGRIC EMBEDDED 
IN VAPOR SEAL LAP CEMENT t AND, 1F SPECIFIED, OVER COaT- 
EQ WITH WEATHER - aAARIER 

T SESL Lae 
MENT -OVER TED WTA 

WESTHER-BAR VF SPECIFIED 
FABRICATED COVER 
NOTE FACTOAY-MOLODED COVER 

'S 4N APPAQVED EQUAL 
FIBROUS GLASS SLAPORT BLOCKS 

THICKNESS 7, 45 SPECIFIED 

a yO 
PREFORMEO F‘SROUS oT eee “oe GLASS INSULATION ‘ene _- : JOINTS CEMENTED wt? yvaroe * ” SEAL AOMESIVE SEWENT 

THICKNESS 7, AS SPECIFIED -—- 

sa MEAVY FILLET OF .aPOR SEL 
RAP CEMENT 

ROUND OUTSIDE CORNEAS - 

APPLICATION OF PREFORMED F:8ROQUS GLASS INSULATION TO FLANGED £& 

FS S-Ue8 

d. Weather-Sarrier 

If specified, weather-barrier shall be installed is 
3. I. 

o
w
 

accordance with the GENERAL SPECIFICATIONS, Part 17. 

15-L-5
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

* THERMAL INSULATION SPECIFICATIONS 

~ %. SPECIFICATION 16-H Preformed Fibrous Glass 

Low Density 

: (More than 3 lb/cu ft) 

o Scope 

This Specification describes the essential requirements for the purchase and application of preformed glass fiber thermal 
insulation for use on piping normally operating at temperatures above 70 F and up to and including 350 F. It is applicable 

~ to both indoor and outdoor service. 

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

a. MATERIAL 

1. Composition 

Material shall be camposed of fibrous glass molded into pipe insulation with a modified phenolic type binder, and 
a factory-applied fire-resistant jacket. 

- 2. Properties 

Preformed fibrous glass insulation shall have the following properties: 

- Alkalinity . . . + + « + + pH shall be between 7 and 10. 

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

- Density + os + « + . « . Shall be greater than 3 and less than 5 lb per cu ft. 

Hygroscopicity. . . . . . When exposed to air at 120 F and 95% relative humidity for 96 hours, shall be less 
than 0.2% by volume. 

Loss on Ignition . . . . . Shall be between 8 and 19% by weight. 

Resistance to Acids. . . . Fairly good, except to hydrofluoric. 

Resistance to Alkalies . . Poor. 

Specific Gravity . . . . . Shall average 2.6 true, 0.047 to 0.071 apparent. 

Specific Heat + + + « + Shall average 0.20 Btu per lb per degree F. 

Temperature Limits . . . Shall be suitable for use from minus 120 F to plus 375 F without mechanical, 
thermal, or chemical failure. 

Thermal Conductivity. . - When tested in accordance with ASTM C I77, latest revision, or ASTM C 325, 
latest revision, the thermal conductivity at the given mean temperatures shall not 
exceed the following values: 

Mean Temp. Btufinch, hr, 

°F sqft, °F 

9 0.20 
59 0.22 
75 0.23 

100 0. 24 

200 o.31 

Thermal Diffusivitvat 75 F» 0.46 sq ft per day (5 1b} 

0.77 sq ft per dav (3 1b) 

Water Absorotion Percentage of volume is very nigh, due to open fibrous structure, but does not re- 
{by immersion) tain if water can run out. 

o-tHei 

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 170 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/170

https://asbestosclaims.law/library/19413/170


A. contd 

3. Accessorv Materials 

a. 

j- 

Butt Joint Strips - White Fire-Retardant Jacket material (designated White FRJ), same aa factory-appiled 

jacket. 

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

Stainless Steel Insulation Strap - A. J. Gerrard, Techalloy, 1/2-inch by 0. 20-inch, Type 304, or approved 

equal. 

Strapping Tape - Glass filament, vinyl-backed, Dutch Brand No. 400, or approved equal. 

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

Vapor Seal Lap Cement - Benjamin Foster 81-99 Sealfas, Vimasco Viny-Lag, or approved equal. 

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

590 C, or approved equal. 

Reinforcing Cloth - Glass fabric,10 by lO thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foster 

Open Weave No. 10, or approved equal. 

Vapor Seal Adhesive Cement - Benjamin Foster 81-42W, Vimasco Viny-Lag W, Arabol 60-89-05, or ap- 

proved equal. 

Fabrication Cement - Vimasco "J" seal ''S" or approved equal. 

B. APPLICATION 

Ll. Piping 

a. 

b. 

Pipe Insulation 

{1) Unless otherwise specified, insulation in excess of 2-1/2-inch total thickness shall be applied in 

multiple layers, as specified in the GENERAL SPECIFICATIONS, PartlI. B. 1. Where possible, 

joints of outer layer shall be staggered a minimum of 2 inches from joints immediately below. 

(2) Insulation shall be applied to pipe in accordance with the GENERAL SPECIFICATIONS, Parts lI. B. 
5. 6, 7, and 8. Laps of factory-applied fire-retardant jackets shali be sealed with the specified 

vapor seal lap cement. All joints shall be tightly butted, and covered with the specified butt joint 

strips 4 inches wide, lapped the same as the jackets. The strips shall be attached to the jackets with 

the specified vapor seal adhesive cement, and strip laps sealed with vapor seal lap cement. 

Fitting, Flange, and Valve Covers 

(1) Fitting, flange, and valves covers shall be factory-molded, or shop~fabricated in accordance with the 

UCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest re- 
vision. Typical fitting covers are snown in Figures 16-H-1 and 16-H-2. Covers for flanges, and other 

screwed or flanged fittings and valves, shall be similar to those shown. 

Lo-H-2
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3.1. b. (1) contd 

FACTORY-APPLIED FIRE RETAROANT JACKET: 

4° QUTT STRIP OF 
JACKET MATERIAL 

ed SS 

WEATHER-GARRIER 1F SPECIFIED > 

FACTORY-MOLOEO COVER 
NOTE: FAGRICATEO COVER 

1S 46 APPROVED 

£Quat, 

SURFACE REINFORCEO wiTH 
GLASS FABRIC EMBEDDED 
IN VAPOR SEAL LAP CEMENT 
ANO IF SPECIFIED OVER 
COATEO WITH WEATHER- 
BARRIER. 

L
E
M
E
 

THICKNESS T, AS seeoree | 

sy
 

WOTE: FASRICATED COVERS TO BE 
COATED WiTH VAPOR SEAL 
4a&P CEMENT AND IF SPECIFIED 
OVERCOATED WITH WEATHER~ 
BARRIER, 

f-————~ PrPE INSULATION 

t
 a
S
 

APPLICATION OF FIBROUS GLASS INSULATION TO SCREWED ELL 

FIG (6-H-t 

NOTE 

SURFACES QF FACTORY -MOLDED H 
COVERS TO 3E REINFORCED i 
WITH GLASS FABRIC EMREDCED : ; 
IN VAPOR SEAL LAP CEMENT 

AND. TF SPEC-F'ES OVER CoaT- 
£D WITH WEATHER -Q4ameER 

— COATING OF VAPOR SEAL (an 
CEMENT-OVER COATED wit 
HEATHER -BARWER IE SPEC RE ED 

FIBROUS GLASS SUPPORT aLOCKS 
4 
DL smemess Tas sPeciFizo 

FABRMICATEG COVER — - —-—- 
NOTE FaCTGRY-MCLOED COVER 

3 4% SOPROVED TouaL 

PREFORMED F:aROUS —- ~——~- 
SLASS INSULATION ~ AELSTS TEMENFED with YOPOR 

SEAL ACHES WWE CEMENT 

TMICKMESS T, aS SPECIFIED —— - 

~ ME Avy FILLET CF .aPOR So 40 
~a9 CEMENT 

SOUND OUTSICE CORNERS ~ 

APPLICATION OF PREFORMED FIBROUS GLASS INSULATION TO FLANGED EL 

Fig 1-H? 

16-H-3 
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1. B. Ll. b. contd 

Fitting, flange, and valve covers may be field-fabricated, provided work is in accordance with the UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest Tevision, and approved by the Field Representative of the Department of Design and Construction. 

(3) The two halves of factory-molded covers shall be strapped together with stainless steel insulation strap for outside diameters larger than 4-1/2 inches, and with the specified strapping tape for outside diameters 4-1/2 inches and less. 

(4) The two halves of fabricated covers shall be cemented together with vapor seal adhesive cement. In all cases the joints shall be as thin as possible, with just sufficient cement to obtain good adhesion and complete closure. [n no case will wide cement joints, or voids and holes filled with cement, be permitted. 

(5) The pipe insulation adjacent to covers for screwed fittings and valves shall be fitted tightly to the butt ends of the cover, and the joints sealed as specified for Piping. 

(6) The surfaces of factory-molded covers shall be coated with vapor seal lap cement, and reinfo reed with the specified glass fabric embedded in the cement. 

(7) The surfaces of fabricated covers shall be coated with vapor seal lap cement. 

c. Weather-Barrier 

Uf specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part I. 17. 

l6-H-4 
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. B. 2. contd 

(2) Fitting, flange, and valve covers may be field fabricated, provided work is in accordance with the 

UCCC Dimensional Standards Fabrication Manual, or ASTM C 450, latest revision, and approved by 

the Field Representative of the Department of Design and Construction. 

(3) The two halves of factory-molded covers shall be strapped together with stainless steel insulation 

strap for outside diameters larger than 4-1/2 inches, and with the specified strapping tape for out- 

side diameters 4-1/2 inches and less. 

(4) The two halves of fabricated covers shall be cemented together with vapor seal adhesive cement. In 

all cases the joints shall be as thin as possible, with just sufficient cement to obtain good adhesion 

and complete closure. In n> case will wide cement joints, or voids and holes filled with cement, be 

permitted. 

\ 

(5) The pipe insulation adjacent to covers for screwed fittings and valves shall be fitted tightly to the 

butt ends of the cover, and the joints sealed aa specified for piping. 

(6) The surfaces of factory-molded covers shall be coated with vapor seal lap cement, and reinforced 

with the specified glass fabric embedded in the cement. 

(7) The surfaces of fabricated covers shall be coated with vapor seal lap cement. 

c. Pipe Hangers 

Pipe hangers and hanger rods shall be insulated as shown in Figure 16-L-4. 

-7= ACO INSULATION 

-— INSULATION FOR 

CL aM? MANGER 

-—GLS5S FasAK AND 

Mastic SEALS 

DETAILS CF INSULATED PIPE CLAMP 

ANO INSULATED ROD HANGER 

G16 -0-4 

d. Weather-Barcier 

Lf specified, weather-barrier shall be installed in accordance with the GENERAL SPECIFICATIONS, Part 

1. 8. 17. 

lo-L-3
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

= THERMAL INSULATION SPECIFICATIONS 

s “1, SPECIFICATION 16-L 
Preformed Fibrous Glass 

= 
Pipe Insulation - from 3.0 to 5.0 lb/cuft 

= Scope 
Board - from 3.0 to 10.0 lb/euft 

= 

This Specification describes the essential requirements for the purchase and application of preformed fibrous glass 

shermal insulation for use onequipment and piping normally operati
ng at temperatures not more than 100 F nor lessthan 

20 F. Itis applicable to both indoor and outdoor service. 

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

cation. 

A. MATERIAL 

1. Composition 

Material shall be composed of fibrous glass molded into pipe and board insulation
 with a modified phenolic type 

binder. Insulation shall have a factory-applied fire-retardant vapor barrie
r jacket. 

~ 2. Properties 

Preformed fibrous glass insulation shall have the following 
properties: 

Alkalinity... . . . + + PH shall be between 7 and 10. 

Capillarity ...... . After 7 days on wet surface shall show no evidence of capillarity. 

Density: 

Pipe . oo... a. Shall be not less than 3.0 nor more than 5 lb per cu ft. 

Board ....... Shall be not less than 3.0 nor more than 10.0 lb per cu ft. 

Hygroscopicity. . ... . When exposed to air at 120 F and 95% relative humidity for 96 ho
urs, shall be less 

than 0.2% by volume. 

Loss onIgnition . . . . . Shall be not less than 6 nor more than 19% by weight. 

Resistance to Acids .. . Fairly good, except to hydrofluoric. 

Resistance to Alkalies . . Poor. 

Specific Gravity . . . . . Shall average 2.6 true, 0.047 to 0.16 apparent. 

Specific Heat . oe. ss .»6Shall average 0.20 BTU per lb per degree F. 

Temperature Limits . . . Shall be su:table for use from minus 120 F to plua 375 F without mechanical,
 therm- 

al, or chemscal tailure. 

Thermal Conductivity. . . ‘When tested in accordance with ASTM C 177, latest revision, or ASTM C
335, 

latest revision, the thermal conductivity at the given mean temperatures snall not
 

exceed the following values: 
Mean Temp Btu/inch, her, 

°F sq itt, °F 

3 9.20 
59 0.22 

73 0.23 

190 0. 24 

209 0.31 

Thermal Diffusivity ut 75 F. 0.77 sq ft per day (5-1b) 

9.23 sq ft per day (19-ib) 

Water Absorption cone Percentage of volume 1s very high, die to open fibrous structure, but does no
t re- 

(by immersion) tain if water can run out.
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Wl. A. contd 

Accessorv Materials 

a. 

n. 

Butt Joint Strips - White Flre-Retardant Vapor Barrier Jacket material (designated White FRJ), same aa factory-applied Jacket. 

Welding Pins - | 2-gage-steel, KSM, Omark, or approved equal. Length shall be equal to insulation thick- __ ness plus 1/4 inch minimoum. 

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

Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, A. J. Gerrard, Techalloy, or approved equal, 

Strapping Tape - Glaas filament, vinyl-backed, Dutch Brand No. 400, or approved alternate. 

Pive Insulation Support - Techalloy insulation su Pport strap or approved equal. 

Vapor Seal Lap Cement - Benjamin Foster 81-99, Vimasco Viny-Lag, or approved equal. 

Fire-Resistant Mastic - Benjamin Foster 60-30N or approved equal. 

Weather-Barrier Coating (Color as specified) - PVA ~ Vimasco No. WC-1, Pittsburgh-Corning Plttcote 500 C, or approved equal. 

Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glag, Twinsburge Miller, Benjamin Foster Open Weave No. 10, or approved equal. 

Vapor Seal Adhesive Cement - Benjamin Foster 31-42W, Arabol 60-89-05, Vimasco Viny-lag W, or ap- proved equal. 

Wire Netting - l-inch hexagonal mesn, 20-gage, Mmel or Type 034 stainless steel, 

Welded Steel Wire Fabric - 6 by 6 by 6. Fabric snall meet all requirements of ASTM A 185, latest re- vision. 

Fabrication Cement - Vimasco "J" seal "S" or approved equal. 

B. APPLICATION 

1 ae Eaul pment a 

Insulation Supports 

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

Thickness Schedule 

Unless otherwise specified, insulation over 3 inches in total thickness shall be applied in multiple layers, 

Curved Surfaces 

' (i) tnaulation for equipment less than 3 feet in dlameter shall be preformed pipe insulation. Insulation for larger equipment shail be bent, and kerted wnere necessary, s9 ag to rit vessel contour, and shall be held in place with stainless steel insulation strap on 9-inch centers. 

(2) insulation shall be installed with all joints tightly butted, and circumferential butt joints staggered. 

(3) Each layer of insulation shall be vapor sealed as called for in Part Ll. B. 1. e. 

(4) On multiple layers of insulation, joints of outer layers shall be staggered a minimum of 2 laches from joints immediately below. 

(5) insulation on bottom heads of vertical equipment shall be secured in slace with stainless steel insula~ tlon strap or stainiess steei «aire attached to insuiation supports {n accordance witn UCCC Standard 2S-31. 

Flat Surfaces 

fh) Board 'ngulation shall be applied to rlat surfaces in Staggered position with all joints tightly butted, Tr shail pe secured with stainleas stesl wire attached ta -weided studs with speed nuts; welded blank Tita; welded eve soit studs: or other approved gscurement. On rectangular equipment, the studs or WAtS, oF other .soroved securements. vnall be spaced on id-inch centers, staggered, on bottom sur- faces. and on 24-inch Centers, staggered, oa side and top surfaces. ‘Typical inatallation is shown in Figure Is-L.| ure lo-Led. 

ta-Lec
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7) 3. 1. d. (1) contd 

NOTE 

SURFACES OF FACTORY -MOLOED 
COVERS TO BE REINFORCED 
wit GLASS Fagmic EMBEDOEO 
IM VAPOR SEAL LAP CEMENT 

AND, IF SPECIFIED, OVER COAT 

EO WITH WEATHER - BARRIER 

f- COSTING OF VAPOR SEAL LaP 
a CEMENT-QVER COATEO WITH 

/ WEATHER-BARRIER IF SPECIFIED 

FiBROUS GLASS 
SUPPORT BLOCKS FABRICATED COVER 

- 

NOTE’ FACTORY-MOLCED CavEeR 
1S aN APPROVED EQUAL O 

PREFORMED FIGROUS 

GLASS INSULATION. 

. THICKNESS T, AS SPECIFIED 

SF dOINTS CEMENTED WITH VAPOR 
SEAL S0HESIVE CEMENT 

THICKNESS T, AS SPECIFIEQ ————————~ 
toot, MIN, 

“ww MEAVY FILLET OF VAPOR SEAL 
Lap CEMENT 

ROUND OUTSIDE CORNERS —" 

APPLICATION OF PREFORMED FIBROUS GLASS INSULATION TO FLANGED ELL 

FIG Heu-3 

(2) Where atiffeners or other projections make insulation of flat surface
s impracticable, welded steel 

wire fabric shall be placed over the projections and secured by spot we
lding or wire, as specified. 

Board insulation shall then be secured to the welded wire fabric wi
th wire, as specified in Part Il. 

B. 1. d. (1), and vapor sealed as specified in Part Il. B. 1. e. 

e. VaporSarrier 

Where equipment operating below 70 F ia insulated with multiple layers of i
nsulation which does not have a 

factory-applied vapor-barrier jacket, a vapor-barrier consisting of the specified jacket material shall be 

* 

F3 
2. 

4 applied to each layer before the next laver of insulation is installed, using 
the specified vapor seal adhesive 

2 cement. All edges shall be lapped a minimum of 2 inches, and all laps sealed 
with the specified vapor seal 

lap cement. Vapor-barrier over the outer laver, and over single layer insulation 
not having the vapor- 

barrier jacket, shall consist of jacket material applied in the same manner, except thatiaps 
shall be 

sealed with the specified fire-resistant mastic. 

All metal projections through the insulation shall be insulated with L/2 the 
specified thickness of insulation 

3d 

< {. Projections Through Insulation 

Pa 
* 

Pre 
Vapor-barrier shall be :nstalled as cailed 

for a munimum distance of four times the specified thicknes
s. 

for in Part ll. B. 1. e. 

= g. Weather-Barrier 

Lf specified, weather-barrier shall be installed in accordance with the G
ENERAL SPECIFICATIONS, Part 

I. 8. 17. 
Tr 

« _ 2. Piping 

a. Pipe Insulation 
- 

| (1) Unless otherwise specified, insulation in excess of 3} inches total thickness snall D¢ applied in mul- 

tiple lavers, as specified in the GENERAL SPECIFICATIONS, Partl. 3. lL. Where possible, joints 

1: of outer layer shall be staggered a minimum of 2 inches from joints immediately below. 

C4 

t (2) Insulation shall be applied to pipe in accordance with the GENERAL
 SPECIFICATIONS, Parts I. 4. 

5, 6, 7, and 8. Laps of factory-applied fire-retardant jackets shail be
 sealed with vapor peal lap 

All joints shall be tightly butted, and covered with the specified butt joint strips 4 inches 
cement. 

The strips shall be adhered to the jackets with vapor seal ad- wide, lapped the same as the jackets. 

hesive cement, and strip laps sealed with vapor seal lap cement. a
e
 
a
g
 

| . Lo-L-3
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1. B. contd 

b. Fitting, Flange, and Valve Covers 

(1) Fitting, flange, and valve covers may be factory-molded, or shop-fabricated In accordance with the 
UCCC Dimensional Standards Fabrication Manual, or ASTM Recommended Practice C 450, latest 
revision. Typical fitting covers are shown in Figures 16-L-2 and 16-L-3. Covers for flanges, and 
other screwed or flanged fittings and valves, shall be similar to those shown. 

FACTORY- APPLIED FRE RETAROMNT .ACKET 

4° 9uUTT 3°90 oF 

WEATAER BARGER =F SPECIE €3 weCKET WATER aL 

. a FACTGAY “HOLTED Cl. eA j . 5 yore ®saercar 
> : : ™ SAN aw oayeD 

‘ aT al Foe — “se Doe. 
f PENS 

rn] \ \ SURFACE SEINSORCEQ WITH 
to \ x Geass Faga-c 
toy Loo i YaPOR SE \ ' \ aun oe FEC 

ee ee | 1 i TIATED itn 
aoe m1 BARRIER 

~ .t | ———— . —— 

te TANESS 7, a5 SPECIE ED | , | 

wt yoy 
NOTE FLOR CATED CoNE@S TO 4: | : i cur aca lsecR yE* ! i- L PIPE INSULATION 

Fy | { : j { : 
' { : 

| ‘ oO 
ae me _ 

AvS CUAL oN OF FISROUS GLASS INSULATION TO SCREWED ELL 
3 64-2 

——— §TWIPS SF VAPOR GARR FR sacKEeT 

“ EATENOING OVER ADISCENT LACKET 
27 MINIMUM IN EACH OS RECTION 
SEALED ON PLACE wite (28 CoMEeNT 

-- - TE wines i 

6 OE - RE TE POSUT VAD Ak ER ares 

ALL FINS ame RE 
a RE POCLESTS 
TAQOUGM VAsoR- 
BSAMIER ATK ET 
Sracy BF SEaced 
wile (ae CEMENT 2 

-- FONG AS SPEE ED 

“SULAT.OW 

\
 
&
 

QTaFR gaaonVED SFCUREWENTS 
be be QO TON 

ERS STS5Ge4ED FOR Siete 

SPPLICATICN CFE PSEFORMED FIBROUS GLASS INSULATION TO FLAT SUPFACE 
eG mee 

16-L-4
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UNION CARBIDE CHEMICALS COMPA
NY 

DEPARTMENT OF DESIGN AND C
ONSTRUCTION 

THERMAL INSULATION SPECIFIC
ATIONS 

Fibrous Glass Flexible 

SPECIFICATION 17-FX Duct Insulation 

Scone ose 

This Specification describes the esse
ntial requirements for the purchase 

and application of glass fiber blanket
 insulation 

sor use on the exterior surfaces of 
heating, ventilating, and air conditi

oning ducts. 

A. MATERIAL 

lL. Composition 

d of fibrous glass with a modified pheno
lic resin binder. formed into a flexibl

e blanket, 

Material shall be compose { kraft paper reinforced with 0.002-inc
h aluminum 

and faced with a factory-applied fir
e-retardant vapor barrier o 

foil. 

2. Properties 

Flexible fibrous glass insulation sha
ll have the following properties: 

Alkalinity. 6. 6 © ee rors pH shall be between 7 and 10. 

Capillarity . 6s ee ee tte After 7 days on wet surface, ga
in in weight shall be 0%. 

Density, average of 10 samples . Spall not be less than 0.9 lb per cu 
ft. 

When oven-dried to constant weight, 
then exposed to air at 70 F and 90% 

Hygroscopicity. - - + ss rs 
relative humidity for 14 days, gain i

n weight shall be not more than 2%. 

Resistance to Acids . . - + s+ + Fairly good, except to hydrofluo
ric. 

Resistance to Alkalies . . . + - Poor. 

Specific Heat 2. 6 6 ee tee Shall average 0.20 Btu per lb per c
u ft. 

Temperature Limits... = - Shall be suitable for use from minus
 120 F to plus 375 F without mechani

- 

(Glass Core) 
cal, thermal, or chemical failu

re. 

Tensile Strength (Parting 

Strength, average) woe ee Snall be greater than 1.2 1b per gram
 of weight. 

Thermal Conductivity. 2. 6. 6 + + When tested in accordance with 
ASTM C 177, latest revision, the thermal 

conductivity at the given mean te
mperatures shall not exceed the f

ollowing 

values: 
Mean Temp Btu/inch, hr, 

°F sq it, “F 

75 0. 26 

100 0.27 

Thermal Diffusivity at 75 F.. 
. 2.5 sq ft per day. 

Water Absorption toe eee Percentage of volume is very hi
gh, due to open fibrous structur

e, but does 

(by immersion) 
not retain if water can run out. 

3. Accessory Materials 

a. Strapping Tape - Giass filament,
 vinyl backed, Dutch Brand No. 

400 or approved equal, 

b. Fire-Resistant Adhesive - Benjam
in Foster 91-99, Minnesota Minin

g and Manufacturing Company £c-
390, 

Vimasco Viny-Lag, or approved equal
. 

¢. Reinforcing Cloth - Glass fabri
c, 10 by 10 thread count, Perma-Gl

as. Twinsburg-Miller, Benjam
in Foster 

Cpen Weave No. 10, oF approved equal. 

d. Exterior Paper Wrapping - Resin-gized or asbestos paper.’ 

17-FX-1
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MT. A. 3. contd 
*e 

a. Weather-Barrier Coating (Color aa specified) - PVA - Vimasco No. WC-1, Pittsburgh-Corning Pittcote 
500 C, or approved equal. 

f. Lagging Coating (Color as specified) - Resin base, Benjamin Foster Lagtone, Armatrong Insulcolor, 
Vimaaco Viny-Lag, or approved equal. 

g- Outer Covering - 8-oz canvas. 

B. APPLICATION 

l. Thickness of Insulation 

Thickness of insulation shall be as scheduled. 

2. Concealed Indoor Ducts 

Insulation shall be adhered to ducts with the specified fire-resistant adbesive. All joints shall be tightly butted and sealed with the specified strapping tape adhered to the insulation with fire-resistant adhesive. Typical in- 
stallation is shown in Figure 17-FX-1. 

INSULATION 

ADME SIVE. 

APPLICATION OF FIBROUS GLASS FLEXIBLE 
ODUCT INSULATION TO EXTERIOR OF DUCT 

FIG tt? =F ut 

Exposed Indoor Ducts 

Insulation shall be applied as specified in Part 0. B. 1. The specified exterior paper wrapping shall be in- stalled over the insulation in such a manner that the wrapping is smooth and free from wrinkles. [he Paper wrapping shall be secured, and ail joints sealed, with the specified strapping tape. Canvas outer covering shall be adhered to the paper wrapping with the specified lagging coating. After drying, the canvas shall be given a second application of lagging coating In sufficient thickness to provide a smooth, evenly textured, and 
evenly colored surface. 

4. Outdoor Ducts antoor Mucts. 

Insulation and exterior paper wrapping shall be applied as specified in Parta I. B. | and ZZ. B. 2, respectively. Weather-barrier of the specified relnforcing cloth and weather-barrier coating shall be installed in accordance with the GENERAL SPECIFICATIONS, Partl. B. 17. 

1T-FM-2

Union Carbide trial exhibit UC-4905: Union Carbide Chemicals Company, Design and Construction Department…
ACL Doc 19413 · Page 180 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/19413/180

https://asbestosclaims.law/library/19413/180


UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

ACOUSTICAL AND/OR THERMAL DUCT LINER SPECIFICATIO
NS 

SPECIFICATION L7-FY 
Fibrous Glass Flexible 

Duct Insulation 
(More than 2 lb per cu ft) 

Srope Sela acl 

his Specification describes the essential requirements for the purc
hase and application of fibrous glass flexible duct 

(ner acoustical and thermal insulation for use on supply and retur
n air ducts, carrying both conditioned and warm air. 

A. MATERIAL 

1. Composition 

Material shall be composed exclusively of long textile-type glass fibers bonded 
into an acoustical and thermal 

blanket with a modified phenolic type binder. Surface spray coating one side shall meet NBFU 90A and 90B 

bulletins and shall be clearly imprinted on surface face with density a
nd thickness. 

2. Properties 

Alkalinity - .. - + +. . pH shall be between 7 and 10. 

Capillarity . ...... . After 7 days on wet surface there shall be no capillary action. 

Density oy ee se se Shall be not less than 2 Ib per cu ft. 

Seosion Resistance . .. . Shall handle air velocities up to 7500 ft per minute with no air er
osion. 

Friction Coefficient . . . . Shall not exceed 0.030. 

ygroscopicity .. . . . . When exposed toair at 120 F and 95% relative humidity for 9
6 hours, shall be less 

v8 P Y 
than 0.2% by volume. 

Loss on Ignition. . . . . . Shall not be less than 12 nor more than 20% by weight. 

Resistance to Alkalies. . . Poor 

Noise Reduction Coefficient. NRC shall be 0.75 or abov
e. 

Specific Gravity. . 2. 2 2: Shall average 2.5 true, 0.03 apparent. 

Specific Heat . a. 2 + « Shall average 0.20 Btu per lb per degree F. 

Temperature Limits. . . « Shall be suitable for use from minus 120 F to plus 250 F without mechanical, 

thermal, or chemical failure. 

Thermal Conductivity . . . When tested in accordance with ASTM C177, latest revision, or ASTM C335, 

latest revision, the thermal conductivity at the given mean ten per
atures shall not 

exceed the following values: 

Mean Temp Btu/inch, hr, 

‘EF sqft, °F 

oF 39 0.22 

€&-. > 0.23 

B 2 100 0.25 

Be Thermal Diffusivity . - + At 75F 1.2 sq f per day. 

Water Absorption - + + + Percentage of volume is very high due to open fibrous structure, 
but does not re- 

tain if water can run out. 

th
y “
a
 

? 

3. Accessory Materials 

Adhesive - Quick-tacking rubber based, Benjamin Foster 81-7
1, or approved equal. 

b. Sheet Metal screws and washers. 

¢. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall de equal to insulation thick- 

ness plug 1/4 inch minimum. 

Fasteners - Pin clips to tit pins. 

ca
nd
 

’ 

fo
li
e 

a 
a 

a
 

' ny
 

rd
 

J 

r
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md. B. 

B. APPLICATION 

1. Thickness of Insulation 

Thickness of insulation shall be as scheduled. 

2. Forming 

a. Forming Duct Liner with the Metal 

All ducts requiring insulation liner shall be lined by carefully adhering the liner in a continuous piece to 

clean flat metal sheets with the specified adhesive and forming the liner with the metal through the brake. 

Coated side of the duct liner shall face the air stream. All exposed edges shall be coated with adhesive. 
In ducts over 24 inches in width or depth, the liner shall be additionally secured with sheet metal screws 

and washers, or stud welded pins and clips placed on not lesa than 18-inch centers. 

b. Cutting and Fitting Individual Pleces 

All ducts requiring insulation liner shall be lined by cutting pleces to fit snugly the interior of the duct sur- 

faces. The liner shall be fastened to the duct with a heavy coat of adhesive spread over the entire duct sur- 
face. The top and bottom pieces shall lap the side pieces, and all exposed edges of the insulation at the duct 

ends shall be coated with adhesive. The coated surface shall face the air stream. In ducts over 24 inches 
in width or breadth, the liner shall be additionally secured with sheet metal screws and washers, or stud 

welded pins and clips placed on not less than 18-inch centers. 

3. Typical Installation 

Typical installation of formed insulation is shown in Figure L7-F Y-~1. 

INSULATION 

SOHESIVE NOTE MECHANICAL FAST: 
ENERS, IM ADOITION TO 
ADHESIVES, REQUIRED FOR 

DUCTS OVER 24 INCHES IN 

WOTH OR OEPTH. 

SMEET METAL Ling 

ADHERING INSULATION —rt 
. 2 METAL ey 

BENOING AND FORMING 
; METAL_ANO 'NSULATION 

NOTE LimiMG INTERIOR OF 

CUCT wil CUT AND FITTED 
PIECES OF INSULATION 1S 
aN MPPROVES EQUAL METH 

00 OF STALL ATION. 

APPLICATION OF FIBROUS GLASS FLEXIBLE 
OUCT INSULATION TO INTERIOR OF DUCT 1 

} FIG, HT-F Ye 

L7-F Y¥-2
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 17-RX 

Scope 

Preformed Fibrous Glass Vapor Seal 

Rigid-Faced Insulation 

This Specification describes the essential requirements for the purchase and application of preformed fibrous glass vapor 

seal rigid-faced insulation for use on the exterior surfaces of heating, ventilating, and air conditioning ducts. 

A. MATERIAL 

Composition 

Material shall be composed of fibrous glass with a modified phenolic resin binder, formed into a rigid board 
and faced with a factory-applied vapor barrier of 0.0025-inch alurninum foil. 

Properties 

Rigid preformed fibrous glass duct insulation shall have the following properties: 

Alkalinity . 6 6 6 6 eee 

Capillarity ...... 

Density, averaga of 10 samples. 

Hygroscopicity 

Resistance to Abrasion. ... 

Resistance to Acids . 

Resistance to Alkalies . 

Specific Heat eat ee 

Temperature Limits, glass corq 

Thermal Conductivity ..... 

Thermal Diffusivity 

Water Absorption 

(by £mmerston) 

Accessory Materials 

pH shall be between 7 and 10. 

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

Shall be not less than 3.0 nor more than 6.5 lb per cu ft. 

When oven-dried to constant weight, then exposed to air at 70 F and 90% 

relative humidity for 14 days, the gain in weight shall be less than 2%. 

When tested {n accordance with ASTM C 421, latest revision, weight loss 

shall be less than the following: 

After first 10-minute run: 35% 
After second 10-minute run: 55% 

Fairly good, except hydrofluoric. 

Poor. 

Shall average 0.20 Btu per lb per degree F. 

Shall be suitable for use from minus 120 F to plus 375 F without mechani- 

cal, thermal, or chemical failure. 

When tested in accordance with ASTM C 177, latest revision, the thermal 

conductivity at the given mean temperatures shall not exceed the following 

values: 

Mean Temp, Btu/inch, hr, 

°r sq ft, °F 

75 0.26 

100 0.27 

200 0.28 

Shall average not more than 0.77 sq ft per day. 

Percentage of volume is very high, due to open {Lbrous structure, but does 

not retain if water can run out. 

a. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation tnick- 

ness plus 1/4 inch minimum. 

b. Adhesive Type Pins - Stic-Kilp Type N or approved equal; used with adhesive recommended by manufac - 

turer. 

c. Fasteners - For welding pins: pin clips to fit pins. For adhesive type pins: speed washers furnished with 

pins. 
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mT. A. 3. 

B. 

contd 

d. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas, Twinsburg-Miller, Benjamin Foater 
Open Weave No. 10, or approved equal. 

e. Fira~Resistant Adhesive - Benjamin Foster 81-99, Minnesota Mining and Manufacturing Company EC-890, 
Vimasco Viny-Lag, or approved equal. 

{. Fire-Resistant Caulking Mastic - Benjamin Foster 60-30N, or auproved equal. 

g.  Weather-Barrier Coating (Coloras specified) - PVA-Vimasco No. WC-1, Pittsburgh-Corning Pittcote 500 C, 

or approved equal. 

h. Lagging Coating (Color as specified) - Resin base, Benjamin Foster Lagtone, Armstrong Insulcolor, Yi- 
masco Viny-Lag, or approved equal. 

1. Outer Covering - 8-oz canvas. 

APPLICATION 

1. 

2. 

Thickness of Insulation 

Thickness of insulation shall be as scheduled. 

Concealed Indoor Ducts 

a. Joints 

Insulation shall be applied with all Joints tightly butted. 

b. Securement 

Where welding ts possible {insulation shall be attached to ducts with the specifiedwelding pins and pin 

clips. Where welding is impossible, attachment shall be made with the specified adhesive type pins and 

speed washers. Longitudinal spacing of pins shall be from 12 to 18 inches. 

width, one row of fasteners is required. On sides mors than 8 inches wide, one additional row is required 

for each multiple of 8 inches or fraction thereof. Pins shall be cut off 1/16 inch from outside of clips or 
washer. Typical installation {s shown in Figure 17-RX-1. 

FOU FACED VAPOR SEAL 

OUCT IMSUt ATION 

ADHERED OR WELDED PINS 

WITH SPEEO WASHEAS OR 

ein CulPSs 

SEaLS OVER 
PINS ANO JINTS 

APPLICATION OF PREFORMED FIBROUS GILASS VAPOR 
SEAL_RIGIO-FACED INSULATION TO EXTERIOR 

OF CUCT 
FIG (P- Band 

On sides 8 inches and less in
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i Il. B. 2 contd 

c. Vapor Barrier 

‘ (1) All Joints, cracks, punctures, and breaks shall
 be sealed with the specified vapor barrier strip

s, 30 

as to form a continuous vapor-tight envel
ope. The strips shall be adhered to the facto

ry-applied 

vapor barrier with the specified fire-resistan
t adhesive. Where pins project through insulation, 

holes shall be sealed with this adhesive
. 

(2) An alternative method of sea.iug josnts, crack
s, p tures, or breaks in insulation on concealed i

n- 

door ducts is to apply 4-inch wide strips of fire-
resistant caulking mastic. 

3, Exposed Indoor Ducts 

a. Insulation shall be applied to exposed indoor ducts
 in the manner specified for concealed indoor duc

ts,in 

Parts Il. B. 2. a and b. 

b. Before application of lagging coating, crac
ks and depressions in the surface of the in

sulation shall be 

filled with the specified weather-barrier coa
ting and troweled smooth. Canvas outer cov

ering shall be ad- 

hered to the surface with the specified lag
ging coating. After drying, the canvas shall be given a 

second 

application of lagging coating in sufficient thickne
ss to provide a smooth, evenly textured, evenly c

olored 

surface. 

4. Outdoor Ducts 

a. Insulation shall be applied to outdoor ducts in the 
manner specified for concealed indoor ducts. in P

arts I. 

B. 2. a and b. 

b. Before application of weather-barrier, cracks and
 depressions in the surface of the insulation shal

l be 

filled with the specified weather-barrier coating
 and troweled smooth. Weather-barrier of the specified 

reinforcing cloth and weather-barrier coating sha
ll be installed in accordance with the GENERAL 

SPECI- 

FICATIONS, PartlI. B. 17. 

iT-RX-3
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UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 17-RY 

Sc ace 2 

Preformed Fibrous Glass 

Coated Rigid Insulation 

This Specification describes the essential requirements for
 the purchase and application of glass fiber rigid insulation

 

for use on the tnterior surfaces of heating, ventilating, 
and air conditioning ducts. 

A. MATERIAL 

1. Composition 

Material shall be composed of fibrous glass with a modifie
d phenolic resin binder, formed into a rigid board, 

and coated on one side with neoprene compound. 

2. Properties 

Rigid fibrous glass insulation shall have the following pr
operties: 

Alkalinity. 2. 6 6 eee ee 

Capillarity . 2. 6 ee ee 

Density, average of 10 sampies 

Hygroscopicity . 2... + + + 

Resistance to Acids ....- + 

Resistance to Alkalies . . . - 

Specific Heat er 

Temperature Limits... - 

Tensile Strength (Parting 

Strength, average) 

Thermal Conductivity . 

Thermal Diffusivity at 75 F. 

Water Absorption hoes 

(by immersion) 

3. Accessory Materials 

pH shall be between 7 and 10. 

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

Shall be not less than 3.0 nor more than 6.5 lb per cu it. 

When oven-dried to constant weight, then exposed to air at 70 F
 and 90% 

relative humidity for 14 days, gain in weight shall be less than 2%
. 

Fairly good, except to hydrofluoric. 

Poor. 

Shall average 0.20 Btu per lb per cu ft. 

Shall be suitable for use from minus 120 F to plus 250 F
 wvicnout mechani- 

cal, thermal, or chemical failure. 

Shall be greater than 1.2 lb per gram of weight. 

When tested in accordance with ASTM C 177, latest rev
ision, the thermal 

conductivity at the given mean temperatures shall not excee
d the following 

values: 

Mean Temp, Btu/inch, hr, 

°F sq ft, °F 

75 0.26 

100 0.27 

0.8 sq ft per day. 

Percentage af volume is very high, due to open fibrous stru
cture, but does 

not retain {f water can run out. 

a. Welding Pins - 12 gage steel, KSM, Omark, or approved equal. Length shall be equal to insulation thick- 

ness plus 1/4 inch minimum. 

b, Adhesive Type Ping - Stic-Klip Type N or approved equal; used with adhes
ive recommended by manufacturer. 

c. Fasteners - For welding pins: pin clips to fit pins. For adhesive type ping: speed washers furnished witn 

pins, 

d. Fire-Res{stant Adhesive - Benjamin Foster 31-99, Minnesota Mining and 
Manufacturing Company ECc-390, 

Vimasco Viny-Lag or approved equal. 

e. Fire-Resistant Caulking Mastic - Benjamin Fost
er 60-30N, Insul-Coustic Fire Resistive Caulkin

g, or ap- 

? roved equal.
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OW. A. 3. contd 6 

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

or approved equal. 

g. Lagging Coating (Color as specified) - Resin base, Benjamin Foster Lagtone, Armstrong Insulcolor, or ap-~ 

proved equal, 

B. A 7LICATION 

L. Thickness of Insulation 

Thickness of insulation shall be as scheduled. 

Ducts Handling Air up to 3000 fprn 

a. Before insulation is applied, pins and fasteners of one of the specified types shall be installed on the in- 

terior top and side surfaces of the duct where the width and height of the duct exceed 12 inches and 24 
inches, respectively. The maximum spacing of the pins shall be 16 inches on centers. 

b. Insulation shall be applied with all joints tightly butted, and shall be adhered to the interior surfaces of the 

duct with the specified fire-resistant adhesive, applied at a minimum coverage of 50 per cent, and with the 
specified pins and fasteners, if required. 

ce. <All joints shall be caulked with the specified fire-resistant caulking mastic. 

Ducts Handling Air between 3000 and 4500 fpm 

Before insulation is applied, ali edges shall ba coated with a heavy coat (1/8 inch thick) of the specified fire- 

resistant caulking mastic. The purpose of the mastic is to prevent air from getting behind the Insulation or 

weakening the bond of the insulation to the metal surface. After coating has been completed, the insulation 

shall be applied as specified in Parts IL BH. 2. a, b, and c, with the following additions: 

a. Mechanical fasteners shall be installed on all four sides of the duct. 

b. Metal corners shall be installed on leading edges of insulation to protect them from damage. 

c. Caps of mechanical fasteners shall be coated with a brush coat of the specified weather-barrier coating. 

Ducts Handling Air between 4500 and 6000 fpm 

Ingulaficn shall be applied as specified in Parts I. B. 2. a, b, andc. In addition, a light brush coat (100 sq 

ft per gal) af the specified lagging coating shall be applied to all interior surfaces of the insulation, to reduce 

friction loss and improve absorption of low-frequency fan noise. 

Trpical Installation 

Typical installation is shown in Figure I7-RY-1. 
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m. B. 2. e. contd 

CELLULAR GLASS INSULATION /-— INNER AND OUTER BORE OF 
SLIP JOINTS CCATED wiTH 
NON-SETTING SEALER 

1142 T 2" 

— 
+ / ro LANA NS 

itt MASEL AAS LS FALE LA 
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VAL ELIOA ALLA OPLLEL ELLA 

/ Tans] 

WEATHER BARRIEM AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO EXPANSION 

AND CONTRACTION JOINT IN HORIZONTAL PIPING 

FIG 10-\-18 
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APPLICATION OF CELLULAR GLASS INSULATION TO 

VERTICAL EXPANSION AND CONTRACTION JOINT 

FIG 1G-L-19 

10-L-15 
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O. B. 2. contd 

f, Traced Installations 

Traced lines, where specified, shall be installed and insulated in accordance with the GENERAL SPECIFI- CATIONS, Part I. B. 16. . 

Weather-Barrier 

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

(2) Weather-barrier consisting of stainless steel jacketing, if required, shall be applied in accordance with the GENERAL SPECIFICATIONS, PartlI. B. 18. This requirement is indicated by the addition of the letter M to the specification designations, thus: 10-LM, 10-LSSM. 

10-L-16
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OM. 8B. 2. b. (5) contd 

THE TWO HALVES OF THE COVER 
SHSLL BE CEMENTEO TOGETHEA 
WITH JOINT SEALER APPLIED 
TO THE OUTERMOST 2-1/2° 
(APPROX) OF THE JOINT FACES 

CELLULAA GLASS INSULATION 

™ 72. 1/2" 

OUTER LAYER BUTT JOINTS 
COATED WITH JOINT SEALER THICKWESS T, AS SPECIFIED 

SUAFACES COATED WITH NON- 
SETTING SEALEA 

WEATHER -GARRIER 
MOUND OUTSIDE CORNERS AS SPECIFIED 

INNER LAYER BUTT JOINTS COATED WITH 
ANTI- ABRASION COATING ANO ALLOWED 

HEAVY FILLET OF CAULKING 

TO ORY BEFORE APPLICATION 
MASTIC 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED ELL 

FIG 10--15 

— TWO HALVES OF THE COVER SHALL 
BE CEMENTED TOGETHER wiTH JOINT 
SEALE@ APPLIED TO THE OUTERMOST 
Ziq (APPROL) OF THE JOINT FACES 

POUND OUTSIDE CORNERS S -ENTEND VAPOR SEML COATING 
- SHEA METAL 

. TACK ANG FILL BETWEFS INSULAR 
ae TIM AND sauve S°oM oat 

SURFACES COATED WITH NON- WON -SETT NG SEALER 
SETTING SEALER 

we MEAWY ELLET OF COLUM NG MASTIC 

CELLULAR GLASS 
INSULATION (NNER LAYER SUTT JOINTS COMTED 

WHT QNT1-SBAASION DT OATING £NO 
fp ALLOWED TO DAY BEFORE (NSTALL~ 

ATION 

OUTER LAYER BUTT JOINTS 2H 
COATED wile JOINT » Ota nm 

SEER — OER SS OeTT TT wy 

+= WEATRER- BARRIER 
; aS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

FIG 1O-L 16 

td-L-'3
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uU. B. 2. b. (5) contd 

(6) All fittings shall be fitted and assembled with very thin
, tight joints. Cementing of shop assemblies 

shall be done with hot (180 F) asphait. In all cases the joints shall be thin, with 
just suificient asphalt 

to obtain good adhesion and complete clo
sure. In no case will wide asphalt joints, void

s, or holes 

plugged with asphalt, be permitte
d. 

Securement 

(1) All outer layers of cellular glass pipe i
nsulation larger than 4-1, Z incnes in out

side diameter shall be 

secured with insulation strap. 

(2) All inner layers, and outer layers
 4-1/2 inches and less in outside d

iameter, shall be secured with 

strapping tape. 

(3) Use and location of strap and tape 
shall be as described in the GENER

AL SPECIFICATIONS, Part I. 

B. 6. 

Supports and Hangers 

(1) 

(2) 

(3) 

Where horizontal low temperature piping is
 supported on the outside of insulation surf

aces, in accord- 

ance with UCCC Standard P-82, insulation 
shall be complete with weather-barrier appl

ied before piping 

is placed in cradles. UCCC Standard P-82 is a guide to the maximum horizontal span of pipe w
hich 

may be supported on the outside of
 insulation. 

On horizontal tangents at the bottom
 of all vertical piping where the operatin

g temperature doeg not 

exceed 250 F, and where the tangents are supporte
d on the outside of insulated surfaces in ac

cordance 

wath UCCC Standard P-82, the insulation 
between cradle and pipe shall be the spec

ified prefabricated 

vegetable cork. 

Hangers attached directly to piping shall 
be insulated as shown in Figure 10-L-17.

 

| tance ROD 

.——CdaT INNER BORE OF INSULATION WITH 

eA ANT\- ABRASION COATING ANO &LLOW TO 
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Tr 
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OF 6° LP UNINSULATED OQ ————— 

ah THICK CUSHIONING BLANKET 

win 27 

TwOQ MALVES OF THE COVER SMALL BE z 
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SEALER APPLIED TO THE OUTERMOST ! 

2 U2 (APPROK) OF THE JOINT FACES 

EG 
THICKNESS f, AS SPECIFIED ——, fv a 

a fe 

apo Mea FILLET OF SAUL KING 
WASTIC AT ALL INSIGE CORNERS 

BUTT JOINTS OF FITTING 
COWEN AND BOJACENT 

PIPE INSULATION TO BE 
COATED wiTh JOINT 
SEALER APPLIED TO | 
TE CUTERMOST 2-7 

soimT FACES se 

’ ' : ' Lerwicamess T, 
. AS SPECIFIED 

MANGER ———— 1 : 
! <IMWER LAYER BUTT JOINTS 

CEATEO wilh ANTI-SBRASION 

COATING awD ALLOWED TS 

weaTmer ganmen / DAY BEFORE INSTALLATION 

aS SPECIFIEO ——— 

CELLUL AM GLASS 
tMSULMTIOM 

SECTION 

APPLICATION OF CELLULAR GLASS INSULATION TO HANGER 

CONNECTEO OIRECTLY TO PIPE FG O-u-I? 

Expansion and Contraction Joints 

(1) Expansion and contraction joints shall be installed, us per Figure 10-L-13 
or 1?, im 20tn horrzontal 

and vertical straight run piping, at intervals as follows: 

Up to 2-1/2 inches thick insulation -
 one for eacn 00 feet. 

3} inches to 5 inches thick insulation - one for
 each 45 feet. 

2-1/2 incnes to 7-!/2 inches tnick i
nsulation - one for each 20 feet. 

Where flanged ::ttings or valves occu
r uithin these Limits, expansion aad 

contractiun snall 24 provided 

for in tne flange cover, and expansion-
contraction joints in insuiation will not be required. 

lu-L-i4
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Il. 

UNION CARBIDE CHEMICALS COMPANY 

DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 10-OX Cellular Glass 

Scope 2Eerse 

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

thermal insulation, for use on equipment and piping in oxygen service normally operating at temperatures below 70 F. 

It is applicable to both indoor and outdoor service. 

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

cation. 

A. MATERIAL 

1. Composition 

Material shall be composed of glass, completely inorganic, processed and molded at temperatures sufficient 

to produce a rigid, cellular thermal insulation. 

Properties 

Cellular glass insulation shall have the following properties: 

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

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

-6 
Coefficient of Expansion - Shall average 4.6 x 10°” per degree F. 

Combustibility: - + + + + Shall be incombustible. 

CompressiveStrength+ - - Shall be not less than 100‘psi when tested in accordance with ASTM C 240, latest 

revision. 

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

accordance with ASTM C 303, latest revision. : 

Flexural Strength + - + + Shall be not less than 75 psi when tested in accordance with ASTM C 203, latest 

revision, 

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

90% relative humidity for 14 days, shall not gain any weight. 

Resistance to Acids + + - Shall be impervious to common acids and fumes except hydrofluoric and hot phos- 

phoric. 

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

Specific Heat soe wt Shall average 0.20 BTU per lb per degree F. 

Temperature Limit . . . Maximum temperature without mechanical, thermal, or chemical failure shall de 

not less than 800 F. 

Tensile Strength. . . . . Shall be not less than 75 psi. 

Thermal Conductivity .. When tested in accordance with ASTM C 177, latest revision, or ASTM C 335, 

latest revision, the thermal conductivity at the given mean temperatures shall 

not exceed the following values: 

Mean Temperature Btu/inch, hr, 

°F sqit, °F 

0 0. 36 

100- 0.42 

200 0.43 

300 0.56 

400 0.03 

600 O.74 

Thermal Diffugivity . . . Shall average 0.42 sq ft per day. 

Water Absorption toe After 24 hour submersion, shall not exceed 0.2% by volume (surface only). 

Vapor Transmission. - - When tested in accordance with ASTM C 355, latest revision, shall have a WVT 

of zero grains per sq ft per nour. 

10-OX-1 
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UW. A. contd 

B. 

3. Accessory Materials 

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

Stainless Steel Wire - 0.0475-inch diameter, Type 304, cold drawn, right annealed, 18 gage. 

Stainless Steel Insulation Strap - 1/2-inch by 0.020-inch, Type 304, or approved equal. 

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

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

Pipe Insulation Support - As shown in Figure 10-OX-17. 

Anti-Abrasion Coating - Keene's cement or approved equal. 

Weather-Barrier Coating - PVA-Vimasco No. WC-1 or approved equal. 

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

Fabricating Cement - Keene's cement or approved equal. 

k. Adhesive Cement - Vimasco "J" seal ''S", or approved equal. 

1. Joint Sealer - Vimasco Lax-Seal F or approved equal. 

m. Neoprene - 1/16 inch thick, U. S. Rubber No. M-8891, Hercules No. 765-N, or approved equal. 

APPLICATION 

1. Equipment 

a. Insulation Supports 

Equipment shall be provided with insulation supports as specified in the GENERAL SPECIFICATIONS, Part 
1B. 5. 

b. Thickness Schedule 

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

ce. Cushioning Blanket 

(1) On vertical equipment, two lavers of the specified cushioning blanket shall be applied over the top 
head and compressed to l-inch thickness, and one laver to the sides and bottom head and compressed 
ta 1/2-inch thickness, before application of the cellular glass insulation. Blanket shall be secured in 
place with a minimum amount of stainless steel wire. Cellular glass insulation shall then be applied 
over the blanket in the manner described in this Specification. Cushioning blanket shall not be con- 
sidered as part of the specified insulation thickness. 

(2) On horizontal equipment, one layer of the specified cushioning blanket shall be applied over the entire 
surface and compressed to l/2-inch thickness, and secured in the same manner as that called for in 
Part il. 3. L. ¢. (1). 

d. Curved Surtaces 

(1) Cellular glass block insulation for sides and bottom heads of vertical vessels shail be shop tabricated 
and fitted to allow a 1/2-inch space for cushioning blanket between block and vessel. 

(2) Cellular glass block insulation for too heads of vertical vessels shall be fabricated and fitted to allow 
a l-inch space for cushioning blanket between block and vessel. 

(3) Block insulation shall be applied over cushioning blanket on all equipment with all joints tightly butted. 
Multiple lavers shall be applied so that the butt joints of one layer do not coincide with thoge of any 
other laver. 

(4) All butt edges and ends of insulation fabricated forinner layer or layers shall begiven a smooth brush 
or spray coat of the specified anti-abrasion coating and allowed to dry fora minimum of 1/2 hour, but 
preterably 2 hours, before aoplication of insulation to equipment. 

(S$) All butt edges and ends of outermost laver (or single laver) of formed insulation shall be sealed with a 
puttered coat of the specified joint sealer. This coating shall be of sutficient thickness to provide 
proper achesion, seal, ana cusnion between the individual pieces of insulation, Typical installation is 
shown in Figure 10-OX-1. 

10-OX-2 
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T. B. 1. contd 

g- <Oxpansion Joints 

(1) Cellular glass applications shall be provided with expansion-contraction joints at vessel flanges, con- 
structed as showmin Figure 10-OX-3. Where movement is likely to occur, anti-abrasion coating shall 
be applied to surfaces of insulation, as shown, to provide proper slip joint. 
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(2) Longitudinal contraction of vessels shall be provided for by installing expansion-contraction joints 
the insulation supports, as shown im Figure 10-OX-4. Where more than one thickness of insulation {s 
specified for a vessel, an insulation support shall be provided at the junction of two different thick - 
nesses, and insulated in a manner similar to that shown in Figure 10-OX-4. 
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a. B. 1. contd 

e. 

f. 
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Flat Surfaces 
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 curved surfaces. 

Securement 
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O. B. 1. contd “ 

1. Flat Heads 

(1) Insulation on top of flat heads of vertical equipment shall be applied in the same manner as previously 
described in this Specification. Water pockets shall be eliminated and proper drainage provided as 
shown in Figure 10-OX-7. 

VESSEL NOZZLE 
FILLER BLOCK ™ re ' FLASHING AS : HICKN - ; \, as vices en cae ms Ni ——_ 

EE a a a a a a TWO LAYERS OF MIN SM@°OVER STUD — OLN PF PP ASI POS SE | CUSHIONING BLANKET 
7 

, mi ~ SN s * ; 
aside tren Pafs|p SSS ASS SAAR SRS ABRASION COATING & 
aLLOW TO ORY BEFORE MP | a INSTALL ATION P 

wel Va NS ai i <vESSEL HEAO | 
eo a ‘A 

OUTER LAYER QuTT ’ 
YOINTS SHALL BE 
COATED WITH JOINT 
SEALER —-——___~ 

OXYGEN VESSEL 

o
r
 

fe
 

$ 

[CELLULAR GLass BLOCK OM EDGE TO SUPPORT fl 
FLANGE INSULATION 

SURFACES OF CELLULAR GLASS SHALL BE COATED with ANTI-ABRASION COATING AND ALLOWED TO ORY BEFORE INSTALLATION 

| ~cusmionine BLANKET 

MEAVY FILLET OF vA 
AEST MER- FARRER 
COATING 

THICKNESS T, AS SPECIFIED 

aa 

APPLICATION OF CELLULAR GLASS INSULATION TO FLAT EQUIPMENT HEAD 

FIG 10-0x-7 

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

j}. Vessel Legs 

(1) Vessel lega shall be insulated with block which shall extend over channel flanges and down channel legs 
to the junction with anv fire resistant material, or a distance of four times the insulation thickness, 
but not less than 24 inches. Thickness shall be as specified for body of vessel but never less than 2 
inches. Body insulation shall be butted firmly against tank leg flange. 

(2) Re-entrant space between channel flanges shall be filled with block, cemented in place with the speci- 
fied adhesive cement. Surface of fire-resistant material abutting tank leg insulation shall be coated 
with weather-barrier coating. Installation shall be a: shown in Figure 10-OX-8, 

1G-OX-6
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e ll. B. 1. g. contd 

(3) Oneinch of cushioning blanket shall be packed around nozzles and projections where they extend through 

the insulation, as shown in Figure 10-OX-5. Where movement is likely tocccur, anti-abrasion coating 

shall be applied to surfaces of insulation to provide proper slip joint. 

CELLULAR GLASS INSULATION 

CUSHIONING BLANKET ——— 
ay 
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fF fee / 

HEAVY FILLET OF WEATHER- 
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— 
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APPLICATION OF CELLULAR GLASS INSULATION TO NOZZLE 

FIG. 19 -OxX-S 

Mechanical Expansion Joints 

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

Where movement is likely to occur, anti-abrasion coating shall be applied to shown in ‘Figure 10-OX-6. 
surfaces of insulation to provide proper slip joint. 
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I. B. l. J. contd 

(oe 

a THICKNESS T, AS SPECIFIED 

P~— WEATHER ~GARRIER aS SPECIFIED 

1h . OUTER LAYER BUTT JOINTS SHALL BE U2" STRAP, SECUREO T Coat€o witm Jor “SEALER 

SECURE LEG 
TION WITH 

INSUL A 
w 

TO CIRCUMFERENTIAL 1. 

STRAP, AS AM ANCHOR H 
FOR LEG &NO MESO ' INSULATION SECURE- oh MENT 4 THICKNESS T, AS SPECIFIED 

a 

DSS -—@ mat 
th 

TREAT INNER LAYER BUTT JOINTS WITH T RS F\ 7] ANTI-aaRaSiON COATING ANO ALLOW TO 
ORY GEFORE INSTALLATION 

CUSHIONING BLANKET 

STRAP AAOUND 
CIRCUMFERENC 

HEAVY FILLET OF WEATHER- 
GARRIER COATING 

THICKNESS T, aS SPECIFIED 

SECTION A-A& 

re 

COaT TOP OF CONCRETE WITH 
JOIMT SEALER BEFORE APPLICATION 
OF INSULATION EQUIPMENT LEG 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT LEG 

FIG {0-0Ox-8 

Vessel Skirts 

Skirts supporting vertical equipment shall be insulated inside and outside. Insulation shall extend downward, 
from junction of inside of skirt with insulated bottom head, a distance of not less than four times the thick- nessa of insulation, but never less than i foot. Thickness of insulation over skirts shall be as specified for 
body of vessel, but never less than 2 inches. Insulating material shall be secured to inside of skirt with 
joint sealer. Support for inside skirt insulation, and bottom head insulation, shall be in accordance with UCCC Standard IS-42. Installation shall be as shown in Figure 10-OX-9. 

WEATHER -GARRIER at [> CUSHIONING BLANKET AS SPECIFIED | 
J 
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zy bh rat-—— CELLULAR GLASS INSULATION <z 
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INSIDE INSULATION SUPPORT 

CETRIL 

APPLICATION OF CELLULAR GLASS INSULATION TO EQUIPMENT SKIRT 

Fig 0-3-9 

10-OX-7 
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O. B. i. contd 

1. Equipment Supporta 

(1) Where equipment is supported on cradles, vessel insulation shall extend over cradles as shown in 
Figure 10-<OX-10. 

; a THICKNESS T OUTER LAYER BUTT JOINTS -—® cevucar cuass AS SPECIFIED .~ COATED WITH JOINT SEALER 

Sey ees 
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SECTION AA SECTION 88 
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— a ~ ; 

SS. 
Th Pap 
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% 
tT NY 
AS 
a SD 

SECTION CC APPLICATION OF CELLULAR GLASS INSULATION 

CRAOLES ANO SUPPORTS FOR EQUIPMENT 

FIG, 10-08-19 

(2) Where equipment is supported by structural steel members, insulation shall extend not less than four 
times the specified insulation thickness in each direction, measured from junction of vessel with insu- 
lated support lug. Thickness of insulation over steel supports shall be not less than 1/2 that specified 
for bodv of vessel. Thickness of insulation over support lugs shall be the same as that of body insula- 
tlon. Installation shall be as shown in Figure 10-OX-11. 
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. B. 1. contd 

2. 

m. Weather-Barrier 

(1) 

(2) 

(3) 

Piping 

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

I. B. 9. and 17. 

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

with the GENERAL SPECIFICATIONS, Part!. B. 18. This requirement js indicated by the addition 

of the letter M to the specification designat! thus: 10-OXM. 

Weather-barrier membrane shall be carried out 3 inches onto any metal, beyond termination of insu- 

lation. 

a. Pipe Inaulation 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(8) 

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

Insulation in excess of 2-1/2-inch total thickness shall be applied in multiple layers as specified ir 

the GENERAL SPECIFICATIONS, Part lI. B. 2. 

Pipe Insulation shall be applied in a staggered position, in accordance with Figures GA-1 and GA- 

of the GENERAL SPECIFICATIONS. 

Piping shall have l-inch thick cushioning blanket secured with stainless steel wire and compresse: 

to approximately 1/2 inch, applied before the application of cellular glass insulation. Cushioning 

material shall not be considered as part of insulation thickness. 

All butt edges and ends of single layer insulation, and outer layer of multiple layer applications, sha- 

be buttered with joint sealer before application. The joints shall be drawn together when insulation 1. 

applied so that only a very thin, vapor-tight, vapor-seal coat separates the sections of insulation. 

Insulation shall be applied with all joints tightly butted and fitted, to eliminate voids. Large voids 

shall not be filled with joint sealer, but eliminated either by refitting or replacing insulation. Any 

rounded corners on the insulation surfaces to be butted shall be trued before application. 

Butt edges and ends of all inner layers of insulation shall be given a smooth brush or spray coat 
o: 

anti-abrasion coating and allowed to dry for a minimum of 1/2 hour, but preferably 2 hours, befor 

application. Care shall be exercised to obtain a thin, even coat of sufficient thicknesga only to cove 

and fill the cut cells of the insulation. 

When scheduled for installations where severe vibration is expected, entire surface a
rea shall bt 

coated with anti-abrasion coating as called for in Part I. 3. 2. a. (7). 

b. Fitting, Flange, and Valve Covers 

(1) 

(2) 

Welded fitting covers shall be fabricated toan inside diameter | inch greater than the outside diamete 

of the welded fitting to allow for cushloning material. 

Fitting, flange, and valve covers shall be shop-fabricated in accordance with UCCC Dimensional 

Standards Fabrication Manual or ASTM Recommended Practice C 450, latest revision, Installatio 

of typical fittings and valves is shown in Figures 10-OX-12, 10-OX~13, 10-OX-14, 10-OX-15, an 

10-OX-16. 

10-OX-9
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CELLULAR GLASS 9:°€ INSULATLON 

APPLICATION OF CELLULAR GLASS INSULATION TO WELDED ELL 

10-OX-10 
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1. B. 2. b. contd 

THE TWO HALVES OF THE COVER SHALL BE CEMENTED 
TOGETHER WITM JOINT SEALER APPLIED TO THE OUTERMOST 
2 (1/27 (APPROKM) OF THE JOINT FACES — 

— 
= OUTER LAYER BUTT JOINTS THICKNESS Y, SOUND OUTSIDE CORNERS 
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COATING 
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INSULATION 
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$ 

i ' AS SPECIFIED BEFORE INSTALLATION betty y= » "MIN 

URFACES COATEO WITH ANTI~ 
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APPLICATION OF CELLULAR GLASS INSULATION TO LINE FLANGE 

FIG 10 -CX-14 
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ROUND OUTSIDE CORNERS ——— —-~ AS SPECIFIED 

NNER LAYER BUTT JOINTS COATED with 
ANTL-ABAASI ON COATING AMD ALLOWED 
TO DAY BEFORE INSTALLATION 

HEAVY FILLET OF WEATHER- 
BARRIER COATING 

APPLICATION OF CELLULAR GLASS INSULATION TO LANGEO ELL 

FIG 10-Oxn--§ 

10-OX-11
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IT. 3. 2. b. contd 

— Two HALVES OF THE COVER SraLL 
36 CEMENTED TOGETHER with JC.NT 

ALER APPLIED TO THE OUTEDMOST 
Sis IAPPRORI OF THE JOINT FACES 

ROUND OUTSIDE CORNERS —_———! ~ EXTEND WE ATMER- TEeRmer os . a COATING OVER ME 
. 3 

PACK ANO FILL BETWEEN INSULA- 
TON ANO VALVE STEM With 

JOINT SEALER 

HEAVY FILLET OF WE ATHER- 
Rae CLI COATING 

CELLULAR GLASS ea eae INSULATION Sages INNER LAYER BUTT JOINTS COATED 
( ITH ANTI-@ARASICN COATING SND 

pa — fff ee Lee -=- ALLOWED TO ORY BEFORE INSTALL 
ATION 

crs eck OUTER LAYER BUTT JOINTS 22 ae spo s  CUSHIONING BLANKET 
COATED WITH JOINT Cree - 2.22 
SEAGER RAN RANA my 

SURFACES COATED WITH ANTI- 
vA ABRASION COATING 4NO ALLOWED 
ae WEATHER-@AARIER TO ORY GEFORE INSTALLATION 

AS SPECIFIED 

APPLICATION OF CELLULAR GLASS INSULATION TO FLANGED VALVE 

FIG 10-04-16 

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

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

c. Sealing Plate 

(1) This plate, shown in Figure 10-OX-17, shall be used wherever insulation is terminated. A typical 
installation is shownin Figure 10-OX-21. 

(2) This plate shall also be used at expansion joints in vertical runs to carry the weight of the insulation, 
aa shown in Figure 10-OX-19. 

10-OX-12 
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il, B. 2. c. contd 

—— Saw IN HALF AFTER MAKING. BRAZE NOTE “a 
_— “ TOGETHER IN PLACE ON PIPE 
SEALING PLATE 1S USEO FOR a 
SUPPORT PLATE IN VERTICAL a“ 
AUN 

NO. 1@ STUBS GA. EVEROUR 

0 0, ABOUT 1/2" LESS THAN INSULATION 

SEAL SILVER BRAZE ' TUBING COLLAR OR EQUIVALENT 

“h
y 

a
s
 

NOTE: 

CAN BE MADE ONE PIECE iF INSTALLED 
aT SAME TIME PIPING IS RUN, 

- SEALING PLATE DETAIL 

FIG. W-OX-17 

d. Expansion and Contraction Joints 

(1) Expansion and contraction joints shall be installed as shown in Figures 10-OX-18 and 10-OX-19, in 
both horizontal and vertical straight run piping, at 10-foot intervals. 

(2) At the various fittings, expansionand contraction joints shall be installed so that each runof pipe shall 
have aft least one joint in it, as shown in Figures 10-OX-20 and 10-OX-2l. 
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SEALING PLATE 
NN 

SILVER BRAZEO IN PLACE 

SECUREMENT ——____+ 

APPLICATION OF CELLULAR GLASS INSULATION 

TO VERTICAL RUNS OF LINE 
FIG, 10-QOx-2I 

e. Securement 

(1) All outer layers of cellular glass pipe insulation 4 1/2 inches and larger in outside diameter shall be 

secured with insulation strap. 

(2) All inner layers and outer layers less than 4 1/2 inches in outside diameter shall b e secured with 

stainless steel wire. 

(3) Use and location of strap and wire shall be as described in the GENERAL SPECIFICATIONS, Part I. 

B. 6. 

f. Support and Hangers 

{1} Where horizontal, low temperature piping is supported on the outside of insulation surfaces, inaccord- 

ance with UCCC Standard P-82, insulation shall be complete with weather-barrier applied before piping 

is placed in cradles. UCCC Standard P-82is a guide to the maximum horizontal span or pipe which 

may be supported on the outside of insulation. 

(2) Hangers attached directly to piping shall be insulated as shown in Figure 10-OX-22. 

10-OX-15
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al R SECTION 

APPLICATION OF CELLULAR GLASS INSULATION TO HANGER 

CONNECTED DIRECTLY TO PIPE FIG 10-0xX- 22 

g- Traced Installations 

Traced lines, where specified, shall be-installed and insulated in accordance with the GENERAL SPECI- 

FICATIONS, PartlI. B. 16. 

h. Weather-Barrier 

(1) Weather-burrier coating shall be applied in accordance with the GENERAL SPECIFICATIONS, PartlI. 

B. 17. 

(2) Weather-barrier of stainless steel jacketing, if required, shall be applied in accordance with the 

GENERAL SPECIFICATIONS, PartI, B. 18. This requirement: is indicated by the addition af the 

letter M to the specification designation, thus: 10-OXM. 

L0-OX-lo
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UNION CARBIDE CHEMICALS COMPANY 
DEPARTMENT OF DESIGN AND CONSTRUCTION 

THERMAL INSULATION SPECIFICATIONS 

SPECIFICATION 14-J 

Scope aoe 

Preformed Flexible Plasti 

Foam 

This Spacification describea the essential requirements for the purchase and application of preformed flexible plast 

foam insulation for use on indoor piping up to and including 3 inch I.P.S. normally operating at temperatures from 32 
up to and including 200 F. 

A. MATERIAL 

1. Composition 

Insulation shall consist of preformed flexible foamed plastic having a closed cellular structuce. 

2. Properties 

Preformed flexible plastic foam insulation shall have the following properties: 

Combustibility. . .... 

Density . 

Resistance to Acids ... 

Resistance to Caustics . 

Shrinkage 

Specific Heat 

Temperature Limit, 

Thermal Conductivity 

Water Absorption 

Water Vapor Transmission . 

3. Accessory Materials 

- Shall be self-extinguishing. 

Shall be not less than 6.5 lb per cu ft, nor more than 7.51b per cu 
when tested in accordance with ASTM C 302, latest revision. 

Shall be resistant to common acids. 

Shall be resistant to common caustics. 

Shall be not more than 3% at 200 F. 

Shall average 0.41 Btu per lb per degree F. 

Maximum temperature without mechanical, thermal, or chemical failu 
shall be not less than 200 F. 

When tested in accordance with ASTM C177, latest revision, or AST 

€ 335, latest revision, the thermal conductivity at the following mea 

temperatures shall not exceed the following values: 

Mean Temp Btu/inch, hr 

°F sq ft, °F 

75 28 
120 29 

After 24 hours submersion, shall not exceed 0.5% by weight. 

When tested in accordance with ASTM C 355, Jjatest revision shall note 
ceed 0.1 gram per sq ft per hour. 

a. Adhesive - Armstrong No. 520 or approved equal. 

b. Tape - Dutch Brand Trantex V-10 or approved equal. 

ce. Reinforcing Cloth - Glass fabric, 10 by 10 thread count, Perma-Glas Mesh, Twinsburg-Miller, Benjar 

Foster Open Weave or approved equal. 

d. Lagging Coating (color as specified) - Resin base, Benjamin Foster Lagtone, Armstrong Insulcolor, Vi 

masco Viny-Lag, or approved equal. 

14-J-1
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am. B. 

B. APPLICATION 

L. 

3. 

Concealed Straight Piping 

a. Preformed pipe covering shall be placed on the pipe by slipping it over the end of the pipe or cutting it longitudinally so that the insulation can be opened up sufficiently to permit placing it on the pipe. Wherever joint has a tendency to open up, it shall be secured with tue spacified tape. 

b. All butt joints shall be joined and sealed by a thin coat of the specified adhasive. The adhesive shall be allowed to dry toa non-tacky state. After the adhesive has dried, the surfaces of the joint shall be pressed firmly together. 

¢c. Where pipes, pipe fittings or supports extend beyond the insulation, the edges of the insulation shall be sealed with a fillet of adhesive. 

Concealed Bent Piping 

Insulation shall be installed on bent piping as described in Part I. B. 1. The outer surface of the insulation shall be wrapped with a lapped layer of tape to prevent opening of longitudinal joint. 

Fittings 

a. Fitting covers which can be fabricated of molded pips covering shall be prefabricated in accordance with ASTM Recommended Practice C 4507 using adhesive as fabrication cement. 

b. Fitting covers larger than those which can be made with molded pipe covering shall be field fabricated of sheet insulation of specified thickness or multiple layers of sheet insulation built to specified thickness. The sheet insulation shall be tightly fitted with all joints sealed with specified adhesive. The outer sur- face of the insulation shall be secured in place by wrapping with a lapped layer of tape. 

Piping and Fittings Exposed to View 

a. Insulation of piping and fitting shall be installed as described in Parts I. B. 1, 2 and 3. 
bd. The specified reinforcing cloth shall be adhered to the insulation surface with the specified lagging coating to provide a smooth, even surface. After the coating has dried, a second coat shall be applied to the cloth in sufficient thickness to provide a smooth, evenly textured, colored surface, 

L4-J-2 
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