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NOTE: This specification covers the requirenents
for field-applied insulation for hot and col d water
and steam pi pi ng, exterior condensate piping

i ncl udi ng aboveground pi pi ng, piping on piers,

pi pi ng under piers, piping in trenches on piers,

pi ping in tunnels, and piping in manhol es but does
not cover cryogenic piping.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
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Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM A 167 (1999; R 2009) Standard Specification for
St ai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 240/ A 240M (2009c) Standard Specification for
Chrom um and Chromi um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for General Applications

ASTM B 209 (2007) Standard Specification for Al um num
and Al um num Al Il oy Sheet and Pl ate

ASTM B 209M (2007) Standard Specification for Al umi num
and Al um num Al |l oy Sheet and Plate (Metric)

ASTM C 1136 (2009) Standard Specification for
Fl exi bl e, Low Perneance Vapor Retarders
for Thermal Insulation

ASTM C 195 (2007) Standard Specification for M neral
Fi ber Thermal |nsul ating Cenent

ASTM C 449 (2007) Standard Specification for M neral
Fi ber Hydraulic-Setting Thermal |nsulating
and Fi ni shing Cenent

ASTM C 533 (2009) Standard Specification for Cal cium
Silicate Bl ock and Pipe Thermal Insulation

ASTM C 534/ C 534M (2008) Standard Specification for
Preformed Fl exi bl e El astoneric Cellul ar

Thermal I nsul ation in Sheet and Tubul ar
Form

ASTM C 547 (2007; 2008el) Standard Specification for
M neral Fiber Pipe Insulation

ASTM C 552 (2007) Standard Specification for Cellular
@ ass Thermal Insul ation

ASTM C 553 (2008) Standard Specification for M neral
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Fi ber Bl anket Thermal |nsulation for
Commer ci al and I ndustrial Applications

ASTM C 591 (2009) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal [|nsulation

ASTM C 592 (2008a) Standard Specification for M neral
Fi ber Bl anket |nsul ation and Bl anket - Type
Pi pe Insul ation (Metal -Mesh Covered)
(I'ndustrial Type)

ASTM C 795 (2008) Standard Specification for Thermal
Insulation for Use in Contact with
Austenitic Stainless Steel

ASTM C 916 (1985; R 2007) Standard Specification for
Adhesi ves for Duct Thermml [|nsulation

ASTM C 920 (2008) Standard Specification for
El astoneric Joint Seal ants

ASTM C 921 (2009) Standard Practice for Determ ning
the Properties of Jacketing Materials for
Thermal Insul ation

ASTM D 226 (2009) Standard Specification for
Asphal t-Saturated Organic Felt Used in
Roof i ng and Wt er proofing

ASTM D 579 (2009) Standard Specification for Geige
Wven d ass Fabrics

ASTM E 84 (2009c) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

ASTM E 96/ E 96M (2005) Standard Test Methods for Water

Vapor Transm ssion of Materials
NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 220 (2009) Standard on Types of Building
Construction

NFPA 255 (2005; Errata 06-1) Standard Met hod of
Test of Surface Burning Characteristics of
Bui I ding Materials
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE AMS 3779 (1990; Rev A; R 1994) Tape Adhesi ve,
Pressure Sensitive Thermal Radiation
Resi stant, Alum num Foil/d ass Coth
U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
FED- STD- 595 (Rev C) Colors Used in Governnent
Pr ocur enment
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1.

1.

U.S. GREEN BU LDI NG COUNCI L (USGBC)

LEED (2002; R 2005) Leadership in Energy and
Envi ronmental Design(tm G een Building
Rati ng System for New Construction
(LEED- NC)

2 SYSTEM DESCRI PTI ON

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: If Section 23 00 00 Al R SUPPLY, DI STRI BUTI ON,
VENTI LATI ON AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenents

t herefrom shoul d be inserted and the foll ow ng

par agr aph del et ed.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON AND EXHAUST SYSTEMS
applies to work specified in this section.

.3 PERFORMANCE REQUI REMENTS

Provi de nonconbustible thernal -insulation systemnmaterials, as defined by
NFPA 220. Provi de adhesives, coatings, sealants, facings, jackets, and
thermal -insul ation materials, except cellular elastomers, with a
flane-spread classification (FSC) of [25 or less] [__ ], and a

snoke- devel oped classification (SDC) of [50 or less] [ ]. Determ ne
these maxi mum val ues in accordance with [ASTM E 84] [ NFPA 255]. Provide
coatings and sealants that are nonflammble in their wet state.

Provi de adhesi ves, coatings, and sealants with published or certified
tenperature ratings suitable for the entire range of working tenperatures
normal for the surfaces to which they are to be applied.

4 SUBM TTALS

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
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Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Install ati on Draw ngs
SD- 03 Product Data

Adhesives[; C[; G | 11[ LEED]

Coatings[; Cl[; G [ 11[LEED]

I nsul ati ng Cenent

Insulation Materials[; C[; G [____ 111 LEED]
Jacketing
Tape

SD-07 Certificates
Recycl ed Materials
SD- 08 Manufacturer's Instructions
Installati on Manual
[1.5 RECYCLED MATERI ALS
Provide thermal insulation containing recycled naterials [LEED] to the
extent practicable, provided that the material neets all other requirenments
of this section. The m nimumrecycled material content of the foll ow ng
i nsul ation types are:
a. Rock Whol - 75 percent slag by weight
b. Fiberglass - 20-25 percent glass cullet by weight

c. Plastic Rigid Foam- 9 percent recovered materi al

d. Pol yi socyanurate/ Pol yurethane - 9 percent recovered nateri al
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e. Rigid Foam- 9 percent recovered materi al

Submit recycled materials docunentation indicating percentage of
post-industrial and post-consuner recycled content per unit of product.
Indicate relative dollar value of recycled content products to total dollar
val ue of products included in project.

]1.6 PRE- | NSTALLATI ON REQUI REMENTS

Wthin [30] [__ ] days of Contract Award, subnit installation draw ngs
for pipe insulation, conformng with the adhesive nmanufacturer's witten
instructions for installation. Submt installation manual clearly stating
the manufacturer's instructions for insulation materials

PART 2 PRODUCTS
Subnmit nmanufacturer's catalog data for the follow ng itemns:
a. Adhesives
b. Coatings
c. Insulating Cenent
d. Insulation Materials
e. Jacketing

f. Tape

Provi de conpatible materials which do not contribute to corrosion, soften
or otherw se attack surfaces to which applied, in either the wet or dry
state. Meet ASTM C 795 requirenents for materials to be used on stainless
steel surfaces. Provide materials that are asbestos free and conformto

the follow ng.

2.1 | NSULATI ON MATERI ALS

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Select the applicable types of insulating
materials to be used in your project and del ete
t hose which are not applicable.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

Provide materials w th maxi nrum val ue conductances as tested at any point,
not an average. Replace or augnent insulation conductance found by test to
exceed the specified maxi nrum by an additional thickness to bring it to the
requi red maxi mum conductance and a conpl ete finishing system

[2.1.1 M neral Fiber |nsulation

Provide mineral fiber insulation conforming to [ASTM C 592] [ASTM C 553] [
ASTM C 547] and be suitable for surface tenperatures up to 188 degrees C
370 degrees F, and not less than [ 1[64.1] kilogranms per cubic neter
[ 1[4] - pound per cubic foot density with thermal conductivity not
greater than [ ]1[0.037] watt per neter per degree Kelvin [
Btu per hour per square foot square per degree F at 66 degrees C 150
degrees F nean.
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[ Mneral fiber pipe wap insulation having an insulating efficiency not |ess
than that of the specified thickness of fibrous glass pipe insulation may
be provided in lieu of fibrous glass pipe insulation for pipe sizes 250 nmr
10 inches and | arger.

11[2.1.2 Cel lul ar El astoner Insulation
Provide cellul ar el astoner insulation conform ng to ASTM C 534/ C 534,
ensuring the water vapor perneability does not exceed [ ]1[0. 44]
nanogram per second per pascal [ 1[0.30] perns per foot per inch per
hour per square foot nercury pressure difference for 25 mllineter 1 inch
t hi ckness of cellul ar el astomer.

1[2.1.3 Cel lul ar d ass Insulation
Conformto ASTM C 552, Type Il, Grade 2, pipe covering for Cellular d ass.
Substitutions for this naterial are not permitted. Ensure m ninmm
thickness is not |less than 38 mr 1-1/2 inches.

1[2.1.4 Calcium Silicate Insulation

Conformto ASTM C 533. Ensure the apparent thermal conductivity does not

exceed [ ][0.078] watt per neter per degree K[ 1[0.54] Btu-inch
per hour per square foot per degree F[_ ] at 93 degrees C 200 degrees F
nean.

1[2.1.5 Fi bergl ass I nsul ation

Conformto ASTM C 547. Ensure the apparent thermal conductivity does not
exceed [ ][0.078] watt per neter per degree K [ 1[0.54] Btu-inch
per hour per square foot per degree F at 93 degrees C 200 degrees F nean.

Fi ber gl ass pipe insulation having an insulating efficiency not |ess than
that of the specified thickness of mineral fiber pipe insulation my be
provided in lieu of mneral fiber pipe insulation for aboveground piping.

1[2.1.6 Pol yi socyanurate Pipe Insulation

Conformto ASTM C 591 for polyisocyanurate, mninumdensity of 27.20
kil ograns per cubic nmeter (kg/cu m 1.7 pcf.

1[12.1.7 Pi pe Barre

Pi pe barrel insulation shall be Type Il, Mlded, Gade A or Type Il
Precision V-Groove, Grade A for use at tenperatures up to and including 650
degrees C 1200 degrees F

]2.1.8 Pipe Fittings

Provide nolding pipe fitting insulation covering for use at tenperatures up
to and including 650 degrees C 1200 degrees F

2.1.9 Fl exi bl e Bl anket s

Provide flexible blankets and felts for use at tenperatures up to and
including 177 degrees C 350 degrees F m nimum 16 kil ogram per cubic nmeter 1
pound per cubic foot density. Ensure thermal conductivity is no greater
than [ 1[0.26] [ ][0.038] watt per neter per degree K Btu per hour
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per square foot per degree F at 24 degrees C 75 degrees F nean.
.2  ADHESI VES
2.1 Cl ot h Adhesi ves

Provi de adhesives for adhering, sizing, and finishing |agging cloth,
canvas, and open-weave glass cloth with a pignented pol yvinyl acetate
emul sion conformng to the requirenments of ASTM C 916, Type |

. 2.2 Vapor-Barrier Material Adhesives

Provi de adhesives for attaching | aps of vapor-barrier materials and
presized glass cloth for attaching insulation to itself, to nmetal, and to
various other substrates, of nonflammabl e sol vent-base, synthetic-rubber
type conformng to the requirenments of ASTM C 916, Type |, for attaching
fibrous-glass insulation to netal surfaces.

.2.3 Cel l ul ar El astoner |nsul ati on Adhesi ve

For cellular elastomer insulation adhesive, provide a solvent cutback
chl oroprene el astoner conformng to ASTM C 916, Type |, and be of a type
approved by the manufacturer of the cellular elastonmer for the intended use.

.3 | NSULATI NG CEMENT
. 3.1 CGeneral Purpose |nsul ating Cenent

Provi de general purpose insulating cement, [diatonmaceous silica] [mnera
fiber],conformng to ASTM C 195. Ensure conposite is rated for 982 degrees
C 1800 degrees F service, with a thermal -conductivity maxi mum of

[ 1[-123] [ 1[0.85] [ ] watt per neter per degree Kelvin

_____ ] Btu by inch per hour per square foot for each degree F temperature
differential at 93 degrees C 200 degrees F nean tenperature for 25
mllimeter 1 inch thickness.

—

.3.2 Fi ni shing I nsul ati ng Cenent

Provide finishing insulating cement of a mneral-fiber, hydraulic-setting
type conform ng to ASTM C 449

.4 CALKI NG

Provide el astonmeric joint sealant for cal king specified insulation
materials in accordance with ASTM C 920, Type S, Gade NS, Cass 25, Use A

.5 CORNER ANGLES

Provide nonminal 0.41 millinmeter 0.016 inch aluminumr 25 by 25 millinmeter 1
by 1 inch corner angle piping insulation with factory applied kraft

backi ng. Ensure al um num conforms to ASTM B 209NV ASTM B 209, Alloy [3003]
[3105] [5005].

.6 JACKETI NG

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Select the follow ng al um num jackets for al
weat her exposed piping insulation, except system
T-3. Stainless steel jackets should be considered
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for corrosive atnmospheres. Al umi num or pvc shoul d
be specified for mechani cal equi prment roons.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

[2.6.1 Al uni num Jacket

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Use bracketed sentence for Naval Base Norfol k.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Provi de al um num jackets conform ng to ASTM B 209NV ASTM B 209, Tenper H14,
m ni mum t hi ckness of 0.41 nm 0.016 inch, with factory-applied pol yethyl ene
and kraft paper noisture barrier on inside surface. Provide snooth surface
jackets for jacket outside diameters |ess than 200 mr 8 inches. Provide
corrugated surface jackets for jacket outside diameters 200 mr 8 i nches and
|arger. Provide stainless steel bands, mninmnumw dth of 13 mr 0.5 inch.
Provide factory prefabricated al um num covers for insulation on fittings,
val ves, and flanges.[ Provide aboveground jackets and bands with
factory-applied baked-on senigloss brown color conformng to Federa
Standard FED- STD-595, "Colors," col or chip number 20062. ]

1[2.6.2 Asphal t - Saturated Felt

Provi de asphalt-saturated felt conformng to ASTM D 226, wi thout
perforations, mnimmweight of 0.49 kil ograns per square neter 10 pounds
per 100 square feet.

1[2.6.3 Stai nl ess Steel Jacket

Provi de stainless steel jackets conforming to ASTM A 167 or

ASTM A 240/ A 240l; Type 304, m ni numthickness of 0.25 mr 0.010 inch,
snooth surface with factory-applied pol yethyl ene and kraft paper noisture
barrier on inside surface. Provide stainless steel bands, m nimumw dth of
13 mr 0.5 inch. Provide factory prefabricated stainless steel covers for
insulation on fittings, valves, and flanges.

][2.6.4 G ass doth Jacket
Provi de pl ai n-weave glass cloth conformng to ASTM D 579, Style 141,
wei ghing not |ess than 0.25 kil ograml square neter [ ] [7.23] ounces per
square yard before sizing. Factory apply cloth wherever possible.

Provi de | eno weave gl ass reinforcing cloth, 26-end and 12-pick thread

conservation, with a warp and fill tensile strength of 7.9 and 5.3
kil onewt on per neter 45 and 30 pounds per inch of wi dth, respectively, and
a weight of not less than [ ] 0.51 kil ogram per square neter [

[1.5] ounces per square yard. [At the Contractor's option, Style 191
| eno-weave glass cloth confornming to ASTM D 579 nmay be provided. ]

1[2.6.5 PVC Jacket

Provide 0.25 millineter 0.010 inch thick, factory-prenol ded, [one-piece
fitting] [pipe-barrel sheeting vapor-barrier jacketing ]polyvinylchloride
that is self-extinguishing, high-inpact strength, noderate chenica

resi stance with a perneability rating of 0.574 nanogram per pascal per
second per square nmeter 0.01 grain per hour per square foot per inch of
mercury pressure difference, determned in accordance with ASTM E 96/ E 96N
Provi de manufacturer's standard sol vent-wel d type vapor-barrier joint
adhesi ve.
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Conformto ASTM C 1136 for, Type |, |ow vapor transm ssion, high-puncture
resi stance vapor barrier for use on insulation for piping, ducts, and
equi prent .

12.7  COATI NGS
[2.7.1 Qut door Vapor-Barrier Finishing

For coatings for outdoor vapor-barrier finishing of insulation surfaces,
such as fittings and el bows, provide a nonasphaltic, hydrocarbon polyner,
sol vent - base mastic containing a blend of nonflammabl e sol vents. Conform
to the requirements of ASTM C 1136 and ASTM C 921 for coatings.

1[2.7.2 I ndoor Vapor-Barrier Finishing

Provi de pignented resin and sol vent conmpound coatings for indoor
vapor-barrier finishing of insulation surfaces confornmng to ASTM C 1136,
Type 11

1[2.7.3 Qut door and I ndoor Nonvapor-Barrier Finishing (NBF)

Provi de pignmented pol yner-enul sion type NBF recommended by the insulation
mat eri al manufacturer for outdoor and indoor NBF coating of insulation
surfaces for the surface to be coated and applied to specified dry-film

t hi ckness.

12.7. 4 Cel l ul ar-El astoner |nsul ati on Coating

Provi de a pol yvinylchloride | acquer approved by the nmanufacturer of the
cellular elastomer finish coating.

2.7.5 Coati ng Col or

[Provide white][Conformto the col or code specified][Blend with background
of surrounding area][Provide as specified by the Contracting O ficer] for
the coating col or

2.8 TAPE

Provide a knitted elastic cloth glass |agging specifically suitable for
conti nuous spiral wapping of insulated pipe bends and fittings and produce
a smooth, tight, winkle-free surface. Conformto requirenents of

SAE AMS 3779, SAE AMS 3779, ASTM D 579, and ASTM C 921 for tape, weighing
not less than [ 1[0.339] kilogram per square neter [ 1[10] ounces
per square yard.

[2.9 DUAL- TEMPERATURE (HOT- AND CHI LLED-) WATER PI PI NG

Provide [mineral fiber with vapor barrier jacket, Type T-1] [cellul ar class
wi th vapor barrier jacket, Type T-4] insulation, with a thickness of not
less than [ ]. Insul ate aboveground pi pes, valve bodies, fittings,

uni ons, and fl anges.

][2.10 HOT-WATER, STEAM AND CONDENSATE- RETURN PI PI NG
Provide nmineral fiber insulation with glass cloth jacket, Type T-2, with a

thickness of not less than [ ]. Insul ate aboveground pipes, valve
bodies, fittings, unions, flanges, and m scel |l aneous surfaces.
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1[2.11 COLD- WATER AND CONDENSATE- DRAI N PI PI NG

| nsul at e aboveground pi pes, val ve bodies, fittings, unions, flanges, and
m scel | aneous surfaces.

[ Provide 10 millinmeter 3/8 inch mineral fiber insulation with glass cloth
jacket, Type T-2, with a thickness of not less than [ ].

J[Provide cellular-elastonmer insulation conformng to ASTM C 534/ C 534N, with
wat er - vapor perneability not exceeding 5.74 nanograns per pascal per second
per square nmeter 0.1 grain per square foot per hour per inch nercury
pressure-differential for 25 millimeter 1 inch thickness.

J[Provide flexible unicellular-elastoneric thermal insulation for cold water
pi ping, Type T-3, with a thickness of [10][15] mllinmeter [3/8][1/2] inch
per cal culation. Use expanded, closed-cell pipe insulation only
aboveground, not for underground piping.

11[2.12 REFRI GERANT SUCTI ON PI PI NG

Provide cellul ar-el astoner insulation, Type T-3, with a nom nal thickness of
20 millinmeter 3/4 inch. Insulate surfaces, including valve, fittings,
uni ons, and fl anges.

1[2.13 COOLI NG TOAER Cl RCULATI NG WATER PI PI NG

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Nornally, cooling-tower circulating water
piping will not require insulation

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Provide cellul ar-el astoner insulation, Type T-3, with a thickness of not
less than [ ]. Insul ate aboveground pi pes, valve bodies, fittings,
uni ons, flanges, and mi scel | aneous surfaces.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Type T-6 is normally specified for exterior

use.
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Provide mineral fiber insulation with alum num jacket, Type T-6, with a
thi ckness of not less than [ ]. Insul ate aboveground pipes, valve
bodies, fittings, unions, flanges, and m scell aneous surfaces.

1[2.14  STEAM AND CONDENSATE PI PI NG 2.4 MEGAPASCAL 350 PSI G
Provide calciumsilicate insulation with glass cloth jacket, Type T-5, with
a thickness of not less than [ ] which is based on an 27 degrees C 80
degrees F anbient temperature in still air with an insulation "K' factor of
0.37 at 93 degrees C 200 degrees F nean tenperature:

]1[2.15 HOT WATER HEATI NG CONVERTER

Provide calciumsilicate insulation with glass cloth jacket, Type T-7, with
a thickness of 40 mllinmeter 1-1/2 inches.
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1[2.16 CHI LLED- WATER AND DUAL- TEMPERATURE PUMPS

Provide cellular el astoner insulation, Type T-9, with a thickness of 25
mllinmeter 1 inch. Cover surfaces subject to condensation, and provide a
vapor -barrier coating.

1[2.17 LOW PRESSURE STEAM AND CONDENSATE, WEATHER- EXPOSED

Provide calciumsilicate insulation with weatherproof jacket, Type T-17,
with a thickness of not less than [ ]. Insulate all systens.

1[2.18 STEAM & CONDENSATE, WEATHER- EXPOSED, 861 KI LOPASCAL 125 PSI G

Provide calciumsilicate insulation with weatherproof jacket, Type T-17,
with a thickness not less than [__ ]. Insulate all system surfaces.

1[2.19 STEAM & CONDENSATE, WEATHER- EXPOSED, 2.4 MEGAPASCAL 350 PSI G

Provide calciumsilicate insulation with weatherproof jacket, Type T-17,
with a thickness not less than [__ ]. Insulate all system surfaces.

] PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF | NSULATI ON SYSTEMS

Install smooth and continuous contours on exposed work. Smoothly and
securely paste down cenented | aps, flaps, bands, and tapes. Apply
adhesives on a full-coverage basis.

Apply insulation only to system or conponent surfaces that have been tested
and approved.

Install insulation Iengths tightly butted agai nst each other at joints.
Were | engths are cut, provide snpboth and square and wi t hout breakage of
end surfaces. Were insulation term nates, neatly taper and effectively
seal ends, or finish as specified. Direct |ongitudinal seans of exposed
i nsul ati on away from normal view

Apply materials in conformance with the recomendati ons of the manufacturer.

Clean surfaces free of oil and grease before insul ati on adhesives or
nastics are applied. Provide solvent cleaning required to bring netal
surfaces to such condition.

Submit installation drawings for pipe insulation, conformng with the
adhesi ve manufacturer's witten instructions for installation. Submt
installation nanual clearly stating the manufacturer's instructions for
i nsul ation materi al s.

3.2  SYSTEM TYPES
[3.2.1 Type T-1, Mneral Fiber with Vapor-Barrier Jacket

Cover piping with mneral-fiber pipe insulation with factory-and
field-attached vapor-barrier jacket. Maintain vapor seal. Securely cenent
jackets, jacket |aps, flaps, and bands in place with vapor-barrier
adhesive. Provide jacket overlaps not less than [ | 1[40] millineter
[ ] [1-1/2] inches and jacketing bands for butt joints 75 mllineter 3
i nches wi de.
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Cover exposed-to-view fittings and val ve bodies with preforned

m neral -fiber pipe-fitting insulation of the sane thickness as the

pi pe-barrel insulation. Tenporarily secure fitting insulation in place
with light cord ties. Apply a 1.52 mllineter 60-m| coating of white

i ndoor vapor-barrier coating and, while still wet, wap with glass |agging
tape with 50 percent overlap, and snmoothly blend into the adjacent
jacketing. Apply additional coating as needed and rubber-gloved to snooth
fillet or contour coating, then allowed to fully cure before the finish
coating is applied. On-the-job fabricated insulation for conceal ed
fittings and special configurations, build up frommineral fiber and a
special mastic consisting of a mixture of insulating cement and | aggi ng
adhesive diluted with 3 parts water. \Were standard vapor-barrier

j acketing cannot be used, nake the surfaces vapor tight by using coating
and gl ass lagging cloth or tape as previously specified.

In lieu of materials and nmet hods previously specified, fittings may be
wrapped with a tw ne-secured, mneral-wool blanket to the required

thi ckness and covered with prenol ded pol yvinylchl oride jackets. Mke seans
vapor tight with a double bead of nmanufacturer's standard vapor-barrier
adhesive applied in accordance with the manufacturer's instructions. Hold
all jacket ends in place with AISI 300 series corrosion-resistant stee
straps, [__ 1[0.381] mllimeter [ 1[15] mls thick by [
mllineter [ 1[1/2] inch w de.

Set pipe insulation into an outdoor vapor-barrier coating for a m ni mum of
[ 1[150] millimeter [__ ][ 6] inches at maxi numnr

[ 1[3500]-mllinmeter [ ][12] -foot spacing and the ends of the
insulation sealed to the jacketing with the sane naterial to provide an

ef fective vapor-barrier stop.

Do not use staples in applying insulation. Install continuous
vapor-barrier materials over all surfaces, including areas inside pipe
sl eeves, hangers, and other conceal nents.

Provi de piping insulation at hangers consisting of 208 kil ogram per cubic
neter 13-pounds per cubic foot density, fibrous-glass inserts or expanded,
rigid, closed-cell, polyvinylchloride. Seal junctions wth vapor-barrier
jacket where required, glass-cloth mesh tape, and vapor-barrier coating.

Expose white-bl eached kraft paper side of the jacketing to view
Fi ni sh exposed-to-view insulation with not less than a [0.152]-mllineter

[6]-m | [ ] dry-filmthickness of nonvapor-barrier coating suitable for
pai nti ng.

1[3.2.2 Type T-2, Mneral Fiber with dass Coth Jacket

Cover piping with a mneral-fiber, pipe insulation with factory-attached,
presized, white, glass cloth. Securely cenment jackets, jacket |aps, flaps,
and bands in place with vapor-barrier adhesive with jacket overlap not |ess
than 40 mllineter 1-1/2 inches and jacketing bands for butt joints 75
mllimeter 3 inches wi de.

Cover exposed-to-view fittings with preformed mineral -fiber fitting

insul ation of the sane thickness as the pipe insulation and tenporarily
secured in place with light cord ties. Install inpregnated glass |agging
tape with indoor vapor-barrier on 50 percent overlap basis and the bl end
tape snoothly into the adjacent jacketing. Apply additional coating as
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needed, and rubber gloved to a smoboth contour. Tape ends of insulation to
the pipe at valves DN5O 2 inches and smaller. Build up on-the-job
fabricated insulation for concealed fittings and special configurations
frommneral fiber and a m xture of insulating cenment and | aggi ng adhesi ve,
diluted with 3 parts water. Finish surfaces with glass cloth or tape

| aggi ng.

[ Cover all valves 65 mllimeter 2-1/2 inches and larger and all flanges with
preformed insul ation of the sane thickness as the adjacent insulation.

][ Fi ni sh exposed-to-view insulation with a mninnumr [ 1[0.152]-m I lineter
[ ]1[6]-m 1| dry-filmthickness of nonvapor-barrier coating suitable for
pai nti ng.

]J[In lieu of materials and nethods specified above, fittings may be w apped
with a tw ne-secured, m neral-wool blanket to the required thickness and
covered with prenol ded pol yvinylchloride jackets. Hold all jacket ends in
place with AISI 300 series corrosion-resistant steel straps, [ ]1[0.381]
mllimeter [ ][15] mls thick by 15 millineter [__ 1[1/2] inch
[ ] wide. Provide fitting insulation, thermally equivalent to
pi pe-barrel insulation to preclude surface tenperatures detrinmental to
pol yvi nyl chl ori de.

1113.2.3 Type T-3, Cellular El astoner

Cover piping-systemsurfaces with flexible cellular-elastomer sheet or
preformed insulation. Miintain vapor seal. Cenent insulation into
continuous material with a solvent cutback chloroprene adhesi ve recomended
by the nmanufacturer for the specific purpose. Apply adhesive to both of
the surfaces on a 100-percent coverage basis to a m ni mumthi ckness of
0.254 mllineter 10 mls wet or approximately 4 square neter per liter 150
square feet per gallon of undiluted adhesive.

Seal insulation on cold water piping to the pipe for a mninmumof 150
mllinmeter [6] inches at maximumintervals of 3500 nmillineter 12 feet to
forman effective vapor barrier. At piping supports, ensure insulation is
conti nuous through using outside-carrying type clevis hangers with
insulation shield. Install [Cork] [Wod dowel] |oad-bearing inserts
between the pipe and insul ation shields to prevent insulation conpression.

I nsul ate hot-water, cold-water, and condensate drain pipes to the extent
shown with nominal [10][15] mllimeter [3/8][1/2] inch thick, fire
retardant (FR), cellular elastoner, preforned pipe insulation. Seal joints
wi t h adhesi ve.

At pi pe hangers or supports where the insulation rests on the pipe hanger
strap, cut the insulation with a brass cork borer and a [No. 3] [_ ]
superior grade cork inserted. Seal seans with approved adhesive. Insulate
sweat fitting with mter-cut pieces of cellular elastoner insulation of the
same nom nal pipe size and thickness as the insulation on the adjacent

pi ping or tubing. Joint mter-cut pieces with approved adhesive. Slit and
snap covers over the fitting, and seal joints with approved adhesive.

Insul ate screwed fittings with sleeve-type covers forned frommter-cut

pi eces of cellular elastonmer thermal insulation having an inside dianeter

| arge enough to overl ap adjacent pipe insulation. Butt pipe insulation
against fittings, and overlap not less than [__ 1[25] millineter

[ ][1] inch. Use adhesive to join cover pieces and cenent the cover to
the pipe insulation.
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Fi ni sh surfaces exposed to viewor ultraviolet light with a [__ ]1[0.051]
mllinmeter [__ 1[2]-m 1 mnimmdry-filmthickness application of a

pol yvi nyl chl ori de | acquer recomended by the manufacturer, and applied in
not less than [two] |

1[3.2.4 Type T-4, Cellular dass with Vapor-Barrier Jacket

Cover piping with cellular glass insulation and factory- and fiel d-attached
vapor-barrier jacket. Maintain vapor seal. Securely cenent jackets,
jacket laps, flaps, and bands in place with vapor-barrier adhesive, and
overlap jacket not |ess than | 1[40] miIlineter [ 1[1-1/2] inches.
Provi de jacket bands for butt joints of not less than [ 1[75] millineter
[ 1[3] inches width. Provide insulation continuous through hangers.
Bed insulation in an outdoor vapor-barrier coating applied to all piping
surfaces.

I nsul ate flanges, unions, valves, anchors, and fittings with factory
prenol ded or prefabricated or field fabricated segments of insulation of
the sane material and thickness as the adjoining pipe insulation. Wen
segnments of insulation are used, provide elbows with not |ess than three
segnents. For other fittings and val ves, cut segnents to the required
curvature or nesting size.

Secure segnents of the insulation in place with twine or copper wre.
After the insulation segnents are firnmly in place, apply a vapor-barrier
coating over the insulation in tw coats with glass tape i mbedded between
coats. First coat,tinted, the second, white to ensure application of two
coats. Apply coating to a total dry-filmthickness of 1.6 nmllineter 1/16

inch mnimum Overlap glass tape seans not less than [ ][ 25]
millinmeter [ 1[1] inch and the tape end not less than [ 1[100]
mllinmeter [__ 1[4] inches.

In lieu of materials and net hods specified above, fittings may be wrapped
with 10 miIlineter 3/8 inch thick, vapor-barrier, adhesive-coated strips of
cellular elastomer insulation. |Insulation shall be under tension,
conpressed to 25 percent of original thickness, and wapped until overal
thickness is equal to adjacent insulation. Secure cellular elastoner in
place with twi ne and sealed with vapor-barrier coating applied to produce
not less than [ 1[1.6] millinmeter | 1[1/16] inch dry-film

thi ckness. Cover fittings with prenol ded pol yvinylchloride jackets. Mke
seans vapor-tight with a double bead of nmanufacturer's standard
vapor - barrier adhesive applied in accordance with the manufacturer's
instructions. Hold jacket ends in place with AlSI 300 series
corrosion-resistant steel straps, [__ 1[0.381] mllimeter [
thick by [ 1[15] mllineter [ 1[1/2] inch w de.

1015] nils

I nsul ate anchors secured directly to piping, to prevent condensation, for
not less than [ 1[150] millimeter [__ ]1[6] inches fromthe surface of
the pipe insulation.

Install white-bleached kraft paper side of jacket exposed to view. Finish
exposed-to-view insulation with not less than a [ 1[0.152] mllinmeter
[ 1[6]-m 1| dry-filmthickness of nonvapor-barrier coating suitable for
pai nti ng.

1[3.2.5 Type T-5, CalciumSilicate with dass Coth Jacket (Piping)

Cover piping with a calciumsilicate pipe insulation with factory attached
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and presized, white, glass cloth. Field apply jackets when required.
Securely cenment jackets, jacket laps, flaps, and bands in place with
vapor - barri er adhesive. Jacket overlap shall be not less than [__
millineter [ 1[1-1/2] inches. Jacketing bands for butt joints shall be
100 millinmeter 4-inches wide. Fabricate fittings from segnmented pipe
barrel sections bedded in general purpose insulating cenment and wired in
place. Fill voids with general purpose insulating cement with not |ess
than [__ 1[6] miIlimeter [ 1[1/4] inch thick, final coating.

| mpregnat e gl ass | agging tape with | aggi ng adhesi ve, wapped with a

50- percent overlap, and be bl ended snobothly into adjacent jacketing. Apply
addi ti onal adhesive as needed and rubber-gloved to a snooth contour.

1[3.2.6 Type T-6, Mneral Fiber with Al um num Jacket

Cover piping with mneral-fiber pipe insulation with factory-attached or
field-applied alum num jacketing.

Cover fittings and val ve bodies with preforned mineral -fiber pipe-fitting
insulation of the sane thickness as the pipe-barrel insulation.

Temporarily secure fitting insulation in place with light cord ties. Apply
a l.52 mllineter 60-m| coating of vapor-barrier mastic, and while stil
tacky, wapped with glass |aggi ng tape.

Apply additional mastic as needed and rubber-gloved to snmooth fillets or
contours. Build up on-the-job fabricated insulation for special
configurations frommneral fiber and a m xture of insulating cenent and

| aggi ng adhesive diluted with 3 parts water. Only where standard al um num
j acketing cannot be used, nake the surfaces vapor-tight by using mastic and
glass lagging cloth or tape as specified above with an added finish coat of
masti c.

Set pipe insulation into outdoor vapor-barrier coating for a mni num of
[ 1[150] millimeter [__ 1[6] inches at maximum [ 1[3500]
mllineter [ ][12] -foot spacing. Seal ends of the insulation to the
jacketing with the sanme material to provide effective vapor barrier stops.

Install continuous vapor barrier over all surfaces, including areas inside
pi pe sl eeves, hangers, and other conceal nment.

Apply piping insulation to both sides of pipe hangers. Insulate junctions
with a special mastic mxture, glass cloth nesh tape, and mastic as
previously specified.

Securely cenment jacket |aps, flaps, and bands in place with alum numjacket
sealant. Provide 150 millineter 6 inch wi de m ni mum jacketing bands for
butt joints.

Lap joints, wherever possible, against the weather so that the water wll
run off the | ower edge and in accordance with the pipe drainage pitch.
Locate | ongitudinal |aps on horizontal |ines 45 degrees bel ow t he

hori zontal centerline and alternately staggered 25 millinmeter 1 inch. Lap
jacketing material a mnimmof [ 1[50] miIlineter [ 1[2] inches,
circunferentially sealed with nastic, and strapped to provide a wat erproof
covering throughout. Locate straps 200 mllineter 8 inches on center and
pull up tight to hold jacketing securely in place. Use screws in addition
to straps when necessary to obtain a waterproof covering. Place extra
straps on each side of supporting devices and at openings. \Where flanging
access occurs, strap a chanfer sheet to the pipe at jacketing.
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Stiffen exposed |ongitudi nal edges of alum num jacketing by bending a 25
mllineter 1 inch hem on one edge.

Provi de expansion joints for maxi mum and m ni nrum di mensi onal fluctuations.

To prevent corrosion, do not allow the alum numjacketing to cone in direct
contact with other types of netal.

At openings in jacket, apply an outdoor vapor-barrier coating for
[ 1[50] miIlineter [ ][2] inches in all directions. Apply
jacketing while waterproofing is tacky.

Use screws at each corner of each sheet, at fitting jackets, and as

necessary for the service. Place nunber 7, 10 mllineter 3/8 inch | ong,

bi ndi ng- head al um num sheet netal screws through the mastic seal.
1[3.2.7 Type T-7, CalciumSilicate with dass Coth Jacket (Surfaces)

Cover surfaces with insulation block bedded in an insulating cenent and
covered with glass cloth jacketing.

Clean surfaces with a chlorinated solvent. M x general purpose insulating
cement with 3 parts water to 1 part nonvapor-barrier adhesive to bring to

application consistency. Set block into bedding and joints and fill spaces
with a bedding nmix and wap with galvani zed chicken wire nesh well |aced
into an envelope. Trowel a 10 mllineter 3/8 inch thick coating of bedding

m x jacket on with nonvapor-barrier adhesive and glass cloth. Finish
surfaces with not less than a [ 1[0.152] mllinmeter | '
dry-filmthickness of nonvapor-barrier coating.

[At the Contractor's option, alum num sheet jacketing may be used in lieu
of glass cloth.]

]1[3.2.8 Type T-9, Cellular El astoner

Clean punp surfaces with solvent. Apply not less than 25 millineter
[ 1[1] inch of general purpose insulating cenent, mxed with
nonvapor - barrier adhesive diluted with 3 parts water, to achieve snooth
surface and configuration contours. After all water has been renoved,
cover surfaces with 13 mllinmeter 1/2 inch thick cellul ar el astomer
insulation attached and joined into a continuous sheet with an outdoor
vapor-barrier coating recomended by the insulation manufacturer for the
specific purpose. Apply coating to both of the surfaces on a 100- percent
coverage basis with a m nimumthickness of [ 1[0.254] mllinmeter
[ 1[10] mils wet, or approximately 3.7 square nmeter per liter 150
square feet per gallon of undiluted coating. Blend coating into the

adj acent flange insulation and the joint covered with a band of cellular
el astoner equal to the flange assenbly width. Use sane coating to sea
insulation to the casing at penetrations and term nations. |nsulate punps
in a manner that permts insulation to be renmobved to repair or replace

punps.

Finish insulation with a [__ ][0.051] mllimeter [ 1[2]-m | mninmm
dry-filmapplication of a polyvinylchloride |acquer coating recomrended by
the manuf acturer and applied in not less than [two] [__

1[3.2.9 Type T-10, M neral - Fi ber Fil

Pack voi ds surrounding pipe with mneral-fiber fill.
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NOTE: Insul ation system Type T-17 may be used as is
witten for drained shallow trenches or by

nodi fication to elinmnate all thernoplastic
references and requiring only standard al um num

j ackets.
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]1[3.2.10 Type T-17, Calcium Silicate Wat herproof Jacket

Cover piping systemsurfaces with calciumsilicate insulation. Cover
fittings and valve bodies with preforned insulation of the sane nateri al
and thickness as the adjoining pipe insulation.

13.3 ACCEPTANCE
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NOTE: Followi ng a minimum of 90 cal endar days
operation (or installation), but no |later than one
year, the Systens Engi neer/Condition Mnitoring

O ficelPredictive Testing Group should i nspect the
installation using Infrared Imaging. This
technol ogy can identify insulation voids, insulation
settling, and areas of insufficient insulation
Identification of insulation materials and | ocations
is required to effectively identify these types of
probl ens. The Systens Engi neer/ Condition Monitoring
O ficel/Predictive Testing Group needs to know the
warranty expiration date, if there is a warranty, in
order to performthe inspections within the

prescribed tinme frane.
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Fi nal acceptance is dependent upon providing construction (Record Draw ngs)

details to the Contracting Oficer. |Include construction details, by
buil ding area, the insulation material type, anount, and installation
method. An illustration or map of the duct routing |ocations may serve

this purpose. Wth data, provide a cover letter/sheet clearly marked with
the system nane, date, and the words "Record Draw ngs

insulation/material." Forward to the Systens Engi neer/Condition Mnitoring
OficelPredictive Testing Group for inclusion in the Mintenance Dat abase."

-- End of Section --
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