MACC Generic Specs 072007

SECTION 23 07 00

THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS
07/ 06

PART 1 GENERAL

1.1 REFERENCES

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. At the discretion of the Governnent, the

manuf acturer of any material supplied will be required to furnish test
reports pertaining to any of the tests necessary to assure conpliance with
the standard or standards referenced in this specification

ASTM | NTERNATI ONAL ( ASTM
ASTM A 167 (2004) Stainless and Heat-Resisting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip
ASTM A 240/ A 240M (2004ael) Chrom um and Chrom um N ckel
Stainless Steel Plate, Sheet, and Strip
for Pressure Vessels for General
Appli cations

ASTM A 580/ A 580M (1998; R 2004) Stainless Steel Wre

ASTM B 209 (2004) Al unmi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM C 1126 (2004) Faced or Unfaced Rigid Cellular
Phenolic Thermal Insul ation

ASTM C 1136 (2003a) Fl exible, Low Perneance Vapor
Retarders for Thermal |nsulation

ASTM C 1290 (2004) Fl exible Fibrous @ ass Bl anket
Insulation Used to Externally Insulate
HVAC Duct s

ASTM C 195 (2000) M neral Fiber Thermal I|nsulating

Cenent

ASTM C 449/ C 449M (2000) M neral Fiber Hydraulic-Setting

Thermal Insul ating and Fi ni shing Cenent

ASTM C 533 (2004) Calcium Silicate Block and Pi pe
Thermal |nsul ation
ASTM C 534 (2005) Preformed Flexible Elastoneric
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Cel lul ar Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (2003) M neral Fiber Pipe Insulation
ASTM C 552 (2003) Cellular dass Thermal Insulation
ASTM C 553 (2002) M neral Fiber Blanket Ther nal

I nsul ation for Commercial and I ndustri al
Appli cations

ASTM C 591 (2001) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

ASTM C 592 (2004) M neral Fiber Blanket I|nsulation
and Bl anket - Type Pi pe Insul ation
(Metal - Mesh Covered) (Industrial Type)

ASTM C 610 (1999) Ml ded Expanded Perlite Bl ock and
Pi pe Thernmal Insulation

ASTM C 612 (2004) M neral Fiber Block and Board
Thermal |nsul ation

ASTM C 647 (1995; R 2000) Properties and Tests of
Mastics and Coating Finishes for Thernal
I nsul ation

ASTM C 665 (2001e1) M neral - Fi ber Bl anket Ther nal

I nsulation for Light Frame Construction
and Manuf actured Housi ng

ASTM C 795 (2003) Thernal Insulation for Use in
Contact with Austenitic Stainless Steel

ASTM C 920 (2005) El astoneric Joint Seal ants

ASTM C 921 (2003a) Jackets for Thermal Insulation

ASTM D 882 (2002) Tensile Properties of Thin Plastic
Sheet i ng

ASTM E 2231 (2002) Specinen Preparation and Mounting

of Pipe and Duct Insulation Materials to
Assess Surface Burning Characteristics

ASTM E 84 (2005) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (2005) Water Vapor Transni ssion of
Materi al s
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 69 (2002) Pi pe Hangers and Supports -
Sel ection and Application

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

M CA Insul ati on Stds (1999) National Commercial & Industria
I nsul ation Standards

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 255 (2005) Method of Test of Surface Burning
Characteristics of Building Materials

NFPA 96 (2001) Ventilation Control and Fire
Protection of Commercial Cooking Operations

U S. DEPARTMENT OF DEFENSE ( DOD)

M L- A- 3316 (Rev C, Am 2) Adhesives, Fire-Resistant,
Thermal |nsul ation

UNDERWRI TERS LABCRATORI ES (UL)

UL 723 (2003) Test for Surface Burning
Characteristics of Building Materials

1.2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessori es on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equipnent to be insulated. Field applied insulation materials
required for use on Governnent-furnished itens as listed in the SPECI AL
CONTRACT REQUI REMENTS shal |l be furnished and installed by the Contractor

1.3 GENERAL QUALI TY CONTROL
1.3.1 St andard Products

Provide field-applied insulation for heating, ventilating, and cooling
(HVYAC) air distribution systens and pi pi ng systens which are | ocated

wi thin, on, under, and adjacent to buildings; and for plunbing systens.
Materials shall be the standard products of nanufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at |least 2 years prior to bid

openi ng.

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years.
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3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation shall have a naxi mum fl ane spread

i ndex of 25 and a naxi mum snoke devel oped i ndex of 50 when tested in
accordance with ASTM E 84. Flame spread, and snoke devel oped i ndexes,

shal | be determ ned by ASTM E 84, NFPA 255 or UL 723. Insulation shall be
tested in the sane density and installed thickness as the material to be
used in the actual construction. Test specinens shall be prepared and
nount ed according to ASTM E 2231. Insulation materials |located exterior to
the building perinmeter are not required to be fire rated.

.3.4 Identification of Materials

Packages or standard containers of insulation, jacket nmaterial, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have nanufacturer's stanp or |abel attached giving the nane
of the nmanufacturer and brand, and a description of the material.

I nsul ati on packages and contai ners shall be asbestos free.

.4 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for Contractor Quality Control
approval . The followi ng shall be submtted in accordance with Section

01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Product Data

General Materials

Adhesi ves

Seal ant s

Duct I nsul ation

Duct Insul ation Jackets
Pi pe Insulation Materials
Jacket s

A complete list of materials, including manufacturer's
descriptive technical literature, perfornmance data, catal og cuts,
and installation instructions. The product nunber, k-val ue,

t hi ckness and furni shed accessories for each nechani cal system
requiring insulation shall be included. Materials furnished under
this section of the specification shall be subnitted at one tine.

5  STORAGE

Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants. The Contracting
Oficer may reject insulation material and supplies that becone dirty,
dusty, wet, or contaninated by sone ot her neans.

6 RECYCLED MATERI ALS

Provide thermal insulation containing recycled materials to the extent
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practicable, provided that the naterials neets all other requirenents of
this section. The minimumrecycled material content of the follow ng
i nsul ation are:

Rock Wbol - 75 percent slag of weight
Fi bergl ass - 20-25 percent glass cullet by weight
Ri gid Foam - 9 percent recovered nmateri al

PART 2 PRODUCTS

2.

1 GENERAL NMATERI ALS
Insulation material shall conformto Table 1. Insulation thickness shal
be as listed in Table 2. Insulation thickness as specified in Table 2.

I nsul ation exterior shall be cleanable, grease resistant, non-flaking and
non-peeling. Materials shall be conpatible and shall not contribute to
corrosion, soften, or otherwi se attack surfaces to which applied in either
wet or dry state. Materials to be used on stainless steel surfaces shal
neet ASTM C 795 requirenents. Materials shall be asbestos free and conform
to the follow ng:

1.1 Adhesi ves

.1.1.1 M neral Fiber Insul ati on Cenent

Cenent shall be in accordance with ASTM C 195.

.1.1.2 Laggi ng Adhesi ve

Lagging is the material used for thermal insulation, especially around a
cylindrical object. This nmay include the insulation as well as the
cloth/material covering the insulation. Lagging adhesives shall be

nonfl anmabl e and fire-resi stant and shall have a maxi num fl ane spread i ndex
of 25 and a nmaxi mum snoke devel oped i ndex of 50 when tested in accordance
with ASTM E 84. Adhesive shall be ML-A-3316, Cass 1, pignmented [white]
[red] and be suitable for bonding fibrous glass cloth to faced and unfaced
fibrous glass insulation board; for bonding cotton brattice cloth to faced
and unfaced fibrous glass insulation board; for sealing edges of and
bondi ng fibrous glass tape to joints of fibrous glass board; for bondi ng
lagging cloth to thermal insulation; or Class 2 for attaching fibrous gl ass
insulation to netal surfaces. Lagging adhesives shall be applied in strict
accordance with the nanufacturer's reconmendations for pipe and duct

i nsul ati on.

.1.2 Cont act Adhesi ve

Adhesi ves may be any of, but not linmted to, the neoprane based, rubber
based, or elastonmeric type that have a naxi mum flame spread i ndex of 25 and
a maxi mum snmoke devel oped i ndex of 50 when tested in accordance with

ASTM E 84. The adhesive shall not adversely affect, initially or in
service, the insulation to which it is applied, nor shall it cause any
corrosive effect on netal to which it is applied. Any solvent dispersing
medi um or vol atil e conponent of the adhesive shall have no objectionable
odor and shall not contain any benzene or carbon tetrachloride. The dried
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adhesi ve shall not enmit nauseous, irritating, or toxic volatile matters or
aerosol s when the adhesive is heated to any tenperature up to 212 degrees F
The dried adhesive shall be nonflanmable and fire resistant. Natural
cross-ventilation, local (nmechanical) pickup, and/or general area
(rmechanical) ventilation shall be used to prevent an accunul ati on of

sol vent vapors, keeping in mnd the ventilation pattern nust renove any
heavi er-than-air solvent vapors fromlower |evels of the workspaces.

d oves and spectacl e-type safety glasses are recomrended in accordance with
safe installation practices.

2.1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, Cass 25, Use A
2.1. 4 Cor ner Angl es

Nom nal 0.016 inch alumnum1l x 1 inch with factory applied kraft backing.
Al umi num shall be ASTM B 209, Alloy 3003, 3105, or 5005.

2.1.5 Fi ni shi ng Cenent

ASTM C 449/ C 449N. M neral fiber hydraulic-setting thermal insulating and
finishing cement. Al cenments that nmay conme in contact with Austenitic
stainl ess steel nust conply with ASTM C 795.

2.1.6 Fi brous @ ass Coth and d ass Tape

Fi brous glass cloth, with 20X20 nmaxi num nesh size, and gl ass tape shal
have naxi mum fl ame spread i ndex of 25 and a naxi mum snoke devel oped i ndex
of 50 when tested in accordance with ASTM E 84. Tape shall be 4 inch w de
rolls. Class 3 tape shall be 4.5 ounces/square yard.

2.1.7 St apl es

Qutward clinching type ASTM A 167, Type 304 or 316 stainless steel
2.1.8 Jackets
2.1.8.1 A unminum Jackets

Al umi num j ackets shall be corrugated, enbossed or snooth sheet, 0.016 inch
nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num j acket
shal |l not be used outdoors. Alum num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wi de for pipe under 12 inch
di anmeter and 3/4 inch wide for pipe over 12 inch and |arger dianeter.

Al umi num j acket circunferential seam bands shall be 2 x 0.016 inch al um num
mat chi ng jacket material. Bands for insulation below ground shall be 3/4 x
0.020 inch thick stainless steel, or fiberglass reinforced tape. The
jacket may, at the option of the Contractor, be provided with a factory
fabricated Pittsburg or "Z" type longitudinal joint. Wen the "Z" joint is
used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place.
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2.1.8.2 Pol yvi nyl Chl oride (PVC) Jackets

Pol yvi nyl chloride (PVC) jacket and fitting covers shall have high i npact
strength, UV resistant rating or treatnent and noderate chenical resistance
with mninmmthickness 0.030 inch

2.1.9 Vapor Retarder Required

ASTM C 921, Type |, mninmum puncture resistance 50 Beach units on al
surfaces except conceal ed ductwork, where a mninmum puncture resistance of
25 Beach units is acceptable. Mnimumtensile strength, 35 pounds/inch

wi dth. ASTM C 921, Type |I, mnimum puncture resistance 25 Beach units,
tensile strength mnimum 20 pounds/inch wi dth. Jackets used on insulation
exposed in finished areas shall have white finish suitable for painting

wi t hout sizing. Based on the application, insulation materials that
require factory applied jackets are mneral fiber, cellular glass,

pol yi socyanurate, and phenolic foam |Insulation naterials that do not
require jacketing are flexible elastonerics. Al non-netallic jackets
shal | have a maxi mrum fl ane spread i ndex of 25 and a maxi nrum snoke devel oped
i ndex of 50 when tested in accordance with ASTM E 84,

2.1.9.1 Wi te Vapor Retarder All Service Jacket (ASJ)

Standard reinforced fire retardant jacket for use on hot/cold pipes, ducts,
or equi pnent. Vapor retarder jackets used on insulation exposed in
finished areas shall have white finish suitable for painting w thout sizing.

2.1.9.2 Vapor Retarder Mastic Coatings

The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal
be white. The water vapor pernmeance of the conpound shall be determ ned
according to procedure B of ASTM E 96 utilizing apparatus described in
ASTM E 96. The coating shall be a nonflammble, fire resistant type. All
ot her application and service properties shall be in accordance with

ASTM C 647.

2.1.9.3 Lam nated Fi |l m Vapor Retarder

ASTM C 1136, Type |, maxi num noi sture vapor transm ssion 0.02 perns,
m ni mum puncture resi stance 50 Beach units on all surfaces except conceal ed
ductwork, where Type |I, naxinmum noi sture vapor transm ssion 0.02 perns, a

m ni mum puncture resi stance of 25 Beach units is acceptable. Vapor
retarder shall have a maxi num flane spread i ndex of 25 and a maxi num snoke
devel oped i ndex of 50 when tested in accordance with ASTM E 84.

2.1.9.4 Pol yvi nyl i dene Chl oride (PVDC) Fil m Vapor Retarder

The PVDC fil mvapor retarder shall have a maxi num noi sture vapor

transm ssion of 0.02 perns, mninum puncture resistance of 150 Beach units,
a mnimmtensile strength in any direction of 30 I b/inch when tested per
ASTM D 882, and a maxi num fl ane spread i ndex of 25 and a maxi num snoke
devel oped i ndex of 50 when tested in accordance with ASTM E 84.
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2.1.9.5 Pol yvi nyl i dene Chl ori de Vapor Retarder Adhesive Tape

Requi renents nust neet the same as specified for Lam nated Film Vapor
Ret ar der above.

2.1.10 Vapor Retarder Not Required

ASTM C 921, Type Il, Cass D, mnimm puncture resistance 50 Beach units on
all surfaces except ductwork, where Type 1V, maxi num noi sture vapor

transm ssion 0.10, a mnimum puncture resistance of 25 Beach units is
acceptable. Jacket shall have a naxi mum flanme spread i ndex of 25 and a
maxi mum snoke devel oped i ndex of 50 when tested in accordance with ASTM E 84.

2.1.11 Wre

Soft anneal ed ASTM A 580/ A 580N Type 302, 304 or 316 stainless steel, 16 or
18 gauge.

2.1.12 I nsul ati on Bands
I nsul ation bands shall be 1/2 inch w de; 26 gauge stainless steel

2.1.13 Seal ant s
Seal ants shall be chosen fromthe butyl polynmer type, the styrene-butadi ene
rubber type, or the butyl type of sealants. Sealants shall have a maxi num
noi sture vapor transm ssion of 0.02 perns, and a nmaxi num fl ane spread i ndex
of 25 and a nmaxi mum snoke devel oped i ndex of 50 when tested in accordance
with ASTM E 84.

2.2 Pl PE | NSULATI ON MATERI ALS

Pipe insulation naterials shall be linmted to those |isted herein and shal
neet the follow ng requirenents:

2.2.1 Aboveground Cold Pipeline (-30 to 60 degrees F)

I nsul ation for outdoor, indoor, exposed or conceal ed applications, shall be
as follows:

a. Cellular dass: ASTMC 552, Type Il, and Type Ill. Supply the
insulation with manufacturer's recommended factory-applied jacket.

b. Flexible Elastoneric Cellular Insulation: ASTMC 534, G ade 1,
Type | or Il. Type Il shall have vapor retarder skin on one or
both sides of the insulation

c. Phenolic Insulation: ASTM C 1126, Type II1. Phenolic insulations
shal |l conply with ASTM C 795 and with the ASTM C 665 paragraph
Corrosiveness. Supply the insulation with manufacturer's
recommended factory-applied jacket.

d. Polyisocyanurate Insulation: ASTM C 591, type |I. Supply the
insulation with manufacturer's recommended factory-applied vapor

SECTION 23 07 00 Page 8



MACC Ceneric Specs 072007

2.

2.
or

retarder.
2.2 Aboveground Hot Pipeline (Above 60 degrees F)

I nsul ation for outdoor, indoor, exposed or conceal ed applications shal
neet the follow ng requirenents. Supply the insulation with nmanufacturer's
recommended factory-applied jacket.

a. Mneral Fiber: ASTMC 547, Types |, Il or IIl, supply the
insulation with manufacturer's recommended factory-applied jacket.

b. CalciumSilicate: ASTM C 533, Type | indoor only, or outdoors
above 250 degrees F pipe tenperature. Supply insulation with the
manuf acturer's recommended factory-applied jacket.

c. Cellular dass: ASTMC 552, Type Il and Type IIl. Supply the
insulation with manufacturer's recommended factory-applied jacket.

d. Flexible Elastoneric Cellular Insulation: ASTMC 534, G ade 1,
Type | or Il to 200 degrees F service.

e. Phenolic Insulation: ASTM C 1126 Type Il to 250 F service shal
comply with ASTM C 795. Supply the insulation with nmanufacturer's
recommended factory-applied jacket.

f. Perlite Insulation: ASTM C 610

g. Polyisocyanurate Insulation: ASTM C 591, Type 1, to 300 degrees F
service. Supply the insulation with manufacturer's recomended
factory applied jacket.

2.3 Above Ground Dual Tenperature Pipeline - Qutdoors, I|ndoor - Exposed
Conceal ed

Sel ection of insulation for use over a dual tenperature pipeline system
shal |l be in accordance with the nost limting/restrictive case. Find an

al  owabl e material from paragraph PIPE | NSULATI ON MATERI ALS and determ ne
the required thickness fromthe nost restrictive case. Use the thickness
[isted in paragraphs | NSULATI ON THI CKNESS for cold & hot pipe applications.

. 2.4 Bel ow ground Pi peline Insulation

For bel ow ground pipeline insulation the follow ng requirenents shall be
met .

.2.4.1 Cel lul ar d ass

ASTM C 552, type II.

.2.4.2 Pol yi socyanur at e

ASTM C 591, Type 1, to 300 degrees F
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2.3 DUCT SYSTEMS | NSULATI ON
2.3.1 Duct I nsul ation

Provide factory-applied insulation with insulation manufacturer's standard
reinforced fire-retardant vapor barrier, with identification of installed
thermal resistance (R) val ue and out - of - package R val ue.

2.3.1.1 Ri gid Insulation

Rigid mneral fiber in accordance with ASTM C 612, C ass 2 (naxi mum surface
tenperature 400 degrees F),3 pcf average, one inch thick, Type IA IB, Il
11, and IV

2.3.1.2 Bl anket | nsul ation

Bl anket flexible mneral fiber insulation conformng to ASTM C 553, Type 1
Class B-3, 3/4 pcf nomnal, 2.0 inches thick or Type Il up to 250 degrees F
Al so ASTM C 1290 Type Il nay be used.

2.3.2 Ki t chen Exhaust Ductwork | nsul ation

M ni mum i nsul ation thickness of 2 inches, blocks or boards, either mnera
fiber conformng to ASTM C 612, Cass 5, 20 pcf average or calciumsilicate
conformng to ASTM C 533, Type Il. Provide vapor barrier for outside air
connection to kitchen exhaust hood.

2.3.3 Duct I nsul ati on Jackets
2.3.3.1 Al'l - Pur pose Jacket

Provide insulation with insulation nmanufacturer's standard reinforced
fire-retardant jacket with or w thout integral vapor barrier as required by
the service. In exposed |ocations, provide jacket with a white surface
suitable for field painting.

2.3.3.2 Met al Jackets

a. Alum num Jackets: ASTM B 209, Tenper H14, mininmumthickness of 27
gauge (0.016 inch), with factory-applied polyethyl ene and kraft
paper noisture barrier on inside surface. Provide snooth surface
jackets for jacket outside dinmension 8 inches and |arger. Provide
corrugated surface jackets for jacket outside dinension 8 inches
and larger. Provide stainless steel bands, mninmnumw dth of 0.5
i nch.

b. Stainless Steel Jackets: ASTM A 167 or ASTM A 240/ A 240N; Type
304, mninmumthickness of 33 gauge (0.010 inch), snooth surface
with factory-applied polyethyl ene and kraft paper noisture barrier
on inside surface. Provide stainless steel bands, m ninmmw dth
of 0.5 inch.

SECTI ON 23 07 00 Page 10



MACC Ceneri c Specs 072007

2.3.4 Weat her proof Duct Insul ation

Provi de ASTM C 591 Type |, polyurethane or polyisocyanate board insul ation
m ni mum density of 1.7 pcf, and weat herproofing as specified in
manuf acturer's instruction.

2.4 EQUI PMENT | NSULATI ON MATERI ALS

I nsul at e equi prent and accessories as specified in Tables 4 and 5. In
outsi de | ocations, provide insulation 1/2 inch thicker than specified.
Increase the specified insulation thickness for equi pment where necessary
to equal the thickness of angles or other structural nmenbers to nake a
snoot h, exterior surface.

PART 3 EXECUTI ON
3.1 APPLI CATI ON - GENERAL

Insulation shall only be applied to unheated and uncool ed pi pi ng and

equi pnment. Flexible elastoneric cellular insulation shall not be
conpressed at joists, studs, columms, ducts, hangers, etc. The insulation
shall not pull apart after a one hour period; any insulation found to pul
apart after one hour, shall be replaced.

3.1.1 Install ation

Except as otherw se specified, nmaterial shall be installed in accordance
with the manufacturer's witten instructions. Insulation materials shal
not be applied until tests and/or heat tracing specified in other sections
of this specification are conpleted. Material such as rust, scale, dirt
and noi sture shall be removed from surfaces to receive insulation

Insul ation shall be kept clean and dry. Insulation shall not be renoved
fromits shipping containers until the day it is ready to use and shall be
returned to like containers or equally protected fromdirt and noisture at
the end of each workday. |Insulation that becones dirty shall be thoroughly
cleaned prior to use. |If insulation becones wet or if cleaning does not
restore the surfaces to Iike new condition, the insulation will be
rejected, and shall be inmmediately renoved fromthe jobsite. Joints shal
be staggered on nmulti layer insulation. Mneral fiber thermal insulating
cenent shall be mxed with demineralized water when used on stainless stee
surfaces. Insulation, jacketing and accessories shall be installed in
accordance with M CA Insulation Stds plates except where nodified herein or
on the draw ngs.

3.1.2 Fi rest oppi ng
Where pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
fire stopping naterials as specified in Section 07 84 00 FI RESTOPPI NG
3.1.3 Pai nti ng and Fi ni shing

Pai nting shall be as specified in Section 09 90 00 PAI NTS AND COATI NGS
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3.1. 4 Installation of Flexible Elastoneric Cellular Insulation

Fl exi bl e elastoneric cellular insulation shall be installed with seans and
joints sealed with rubberized contact adhesive. Insulation wth
pre-applied adhesive is not pernitted. Flexible elastoneric cellular

i nsul ation shall not be used on surfaces greater than 200 degrees F. Seans
shal | be staggered when applying nmultiple layers of insulation. Insulation
exposed to weat her and not shown to have jacketing shall be protected with
two coats of WV resistant finish or PVC or netal jacketing as recomrended
by the manufacturer after the adhesive is dry and cured. A brush coating
of adhesive shall be applied to both butt ends to be joined and to both
slit surfaces to be sealed. The adhesive shall be allowed to set until dry
to touch but tacky under slight pressure before joining the surfaces.

Insul ation seals at seans and joints shall not be capable of being pulled
apart one hour after application. Insulation that can be pulled apart one
hour after installation shall be replaced.

3.1.5 Wlding
No wel di ng shall be done on piping, duct or equipnent without witten
approval of the Contracting Oficer. The capacitor discharge wel ding
process may be used for securing netal fasteners to duct.

3.1.6 Pi pes/ Duct s/ Equi pnent which Require Insulation

Insulation is required on all pipes, ducts, or equipnent, except for
omtted items, as specified

3.2 Pl PE | NSULATI ON | NSTALLATI ON
3.2.1 Pi pe Insul ation
3.2.1.1 Gener a
Pi pe insulation shall be installed on aboveground hot and col d pipeline
systens as specified belowto forma continuous thermal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se.
Installation shall be with full Iength units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each
ot her shall not be used. Pipe insulation shall be omtted on the follow ng:
a. Pipe used solely for fire protection
b. Chrom umplated pipe to plunbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.
c. Sanitary drain lines.
d. Ar chanbers

e. Adjacent insulation

f. ASME stanps.
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3.

2.

1

Access plates of fan housings.

Cl eanout s or handhol es.

Conmponents within factory preinsul ated HVAC equi pnent.
Factory preinsulated flexible ductwork.

Factory preinsul ated HVAC equi pnent .

Manuf act urer's nanepl at es.

Vi bration isolating connections.

Pi pes Passing Through Walls, Roofs, and Fl oors

Pi pe insulation shall be continuous through the sleeve.

An al unmi num jacket with factory applied noisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

Where pipes penetrate interior walls, the alunm num jacket shal
extend 2 inches beyond either side of the wall and shall be
secured on each end with a band.

Where penetrating floors, the alum numjacket shall extend froma
poi nt bel ow the backup naterial to a point 10 inches above the
floor with one band at the floor and one not nore than 1 inch from
the end of the al um num j acket.

Wher e penetrating waterproofed floors, the alum numjacket shal
extend from bel ow the backup material to a point 2 inchesabove the
flashing with a band 1 inch fromthe end of the alum numjacket.

Where penetrating exterior walls, the alum numjacket required for
pi pe exposed to weather shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall.

Wher e penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
seal ed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
insulation. The exterior alum numjacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

For hot water pipes supplying lavatories or other sinilar heated
service that requires insulation, the insulation shall be

term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a mninumtotal thickness of 1/16 inch applied with
gl ass tape enbedded between coats (if applicable). The coating
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shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. dass tape seans shall overlap 1 inch
The annul ar space between the pipe and wall penetration shall be
caul ked with approved fire stop material. The pipe and wal l
penetration shall be covered with a properly sized (well fitting)
escut cheon plate. The escutcheon plate shall overlap the wall
penetration at |east 3/8 inches.

i. For donestic cold water pipes supplying |avatories or other
simlar cooling service that requires insulation, the insulation
shal |l be terninated on the finished side of the wall (i.e.

i nsul ation nust cover the pipe throughout the wall penetration).
The insulation shall be protected with two coats of vapor barrier
coating with a mninumtotal thickness of 1/16 inch. The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. The annular space between the outer
surface of the pipe insulation and the wall penetration shall be
caul ked with an approved fire stop material having vapor retarder
properties. The pipe and wall penetration shall be covered with a
properly sized (well fitting) escutcheon plate. The escutcheon

pl ate shall overlap the wall penetration by at |east 3/8 inches.

3.2.1.3 Pi pes Passi ng Through Hangers

a. Insulation, whether hot or cold application, shall be continuous
t hrough hangers. Al horizontal pipes 2 inches and snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
Whenever insul ation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
the support shield, insulation inserts as specified below for
pi ping larger than 2 inches shall be installed.

b. Horizontal pipes larger than 2 inches at 60 degrees F and above
shal | be supported on hangers in accordance with MSS SP-69, and
Section 22 00 00 PLUMBI NG CGENERAL PURPCSE

c. Horizontal pipes larger than 2 inches and bel ow 60 degrees F shal
be supported on hangers with the addition of a Type 40 protection
shield in accordance with MSS SP-69. An insulation insert of
cellular glass, calciumsilicate (or perlite above 80 F), or the
necessary strength polyisocyanurate shall be installed above each
shield. The insert shall cover not |ess than the bottom
180-degree arc of the pipe. Inserts shall be the sane thickness
as the insulation, and shall extend 2 inches on each end beyond
the protection shield. Wen insulation inserts are required per
t he above, and the insulation thickness is less than 1 inch
wooden or cork dowels or blocks nay be installed between the pipe
and the shield to prevent the weight of the pipe fromcrushing the
insulation, as an option to installing insulation inserts. The
i nsul ation jacket shall be continuous over the wooden dowel,
wooden bl ock, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
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riser clanps with the addition of two Type 40 protection shields
in accordance with MSS SP-69 covering the 360-degree arc of the
insulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
insert shall cover the 360-degree arc of the pipe. Inserts shal
be the sane thickness as the insulation, and shall extend 2 inches
on each end beyond the protection shield. Wen insulation inserts
are required per the above, and the insulation thickness is |ess
than 1 inch, wooden or cork dowels or blocks may be installed

bet ween the pipe and the shield to prevent the hanger from
crushing the insulation, as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden bl ock, or insulation insert. The
vertical weight of the pipe shall be supported with hangers

| ocated in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pipe that are directly clanped to the pipe, penetrating the pipe

i nsul ation. These hangers shall be insulated and the insulation

j acket sealed as indicated herein for anchors in a simlar service.

e. Inserts shall be covered with a jacket naterial of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal | overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible elastoneric cellular insulation shal
conformto ASTM C 1136, Type 1, and is allowed to be of a
different material than the adjoining insulation nmateri al

3.2.1.4 Fl exi bl e El astoneric Cellular Pipe Insulation

Fl exi bl e el astoneric cellular pipe insulation shall be tubular formfor
pi pe sizes 6 inches and |less. Gade 1, Type Il sheet insulation used on
pi pes larger than 6 inches shall not be stretched around the pipe. On

pi pes larger than 12 inches, the insulation shall be adhered directly to
the pipe on the lower 1/3 of the pipe. Seans shall be staggered when
applying multiple layers of insulation. Sweat fittings shall be insul ated
with mter-cut pieces the sane size as on adjacent piping. Screwed
fittings shall be insulated with sleeved fitting covers fabricated from
mter-cut pieces and shall be overl apped and seal ed to the adjacent pipe

i nsul ati on.

3.2.1.5 Pi pes in high abuse areas.
In high abuse areas such as janitor closets and traffic areas in equi pment

roons, kitchens, and nechani cal roons, stainless steel jackets shall be
utilized. Pipe insulation to the 6 foot |evel shall be protected.
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3.2.1.6 Pi pe Insulation Material and Thi ckness
TABLE 1
I nsul ation Material For Piping (°F)
Service Mat eri al Spec. C ass Vapor
Ret ar der
Requi r ed

Chilled Water Cel lular d ass ASTM C 552 Il 2 No
(Supply & Flex Elast Cell'r ASTM C 534 I No
Ret urn, Dual Faced Phenol Foam ASTM C 1126 111 Yes
Tenperature Pol yi soci anurat e ASTM C 591 I Yes
Pi pi ng, 40°F M neral Fiber with ASTM C 547 I Yes
nom nal )
Heat i ng Hot M neral Fi ber ASTM C 547 I 1 No
Water Supply & CalciumSilicate ASTM C 533 I No
Return, Heated Cellular d ass ASTM C 552 Il 2 No
al Faced Phenol Foam ASTM C 1126 111 Yes
(Max 250°F) Perlite ASTM C 610 No

Pol yi soci anurat e ASTM C 591 I No
Col d Donestic Pol yi soci anurat e ASTM C 591 I Yes
Wat er Pi pi ng, Cel lular d ass ASTM C 552 Il 2 No
Makeup Water & Flex Elast Cell'r ASTM C 534 I No
Drinki ng Fount Faced Phenol Foam ASTM C 1126 111 Yes
Drai n Piping
Hot Donestic M neral Fiber ASTM C 547 I 1 No
Water Supply & Cellular d ass ASTM C 552 Il 2 No
Recircul ating Flex Elast Cell'r ASTM C 534 I No
Pi pi ng ( Max. Faced Phenol Foam ASTM C 1126 111 Yes
200°F) Pol yi soci anurat e ASTM C 591 I No
Ref ri ger ant Flex Elast Cell'r ASTM C 534 I No
Suction Piping Cellular d ass ASTM C 552 Il 1 Yes
(35°F nom nal) Faced Phenol Foam ASTM C 1126 111 Yes

Pol yi soci anurat e ASTM C 591 I Yes
Conpressed Air Cellular dass ASTM C 552 Il No
Di schar ge, M neral Fi ber ASTM C 547 I 1 No
St eam and Calcium Silicate ASTM C 533 I No
Condensat e Faced Phenol Foam ASTM C 1126 111 Yes
Ret urn Perlite ASTM C 610 No
(201 to 250°F) Polyisocianurate ASTM C 591 I No
Exposed Lav'ry Flex Elast Cell'r ASTM C 534 I No

Drai ns, Exposed
Donestic Water
Pi pi ng & Drains
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TABLE 1
I nsul ation Material For Piping (°F)

Service Mat eri al Spec. Type dass Vapor
Ret ar der
Requi r ed

to Areas for
Handi cap Per sonnel

Hori zontal Roof Polyisocianurate ASTM C 591 I Yes
Drain Leaders Flex Elast Cell'r ASTM C 534 I No
(I ncl udi ng Faced Phenol Foam ASTM C 1126 111 Yes
Under si de of Cel lular d ass ASTM C 552 11 Yes
Roof Drain
Fittings)
Al C condensate Polyisocianurate ASTM C 591 I Yes
Drain Located Cel lul ar d ass ASTM C 552 Il 2 No
I nsi de Bl dg. Flex Elast Cell'r ASTM C 534 I No
Faced Phenol Foam ASTM C 1126 I Yes
Medi um Tenpera- M neral Fi ber ASTM C 547 I 1 No
ture Hot Water, Calcium Silicate ASTM C 533 I No
St eam and Cel lul ar d ass ASTM C 552 | or Il No
Condensat e Perlite ASTM C 610 No
(251 to 350°F) polyisocianurate ASTM C 591 I No
H gh Tenper a- M neral Fi ber ASTM C 547 I 2 No
ture Hot Water Calcium Silicate ASTM C 533 I No
& Steam (351 Perlite ASTM C 610 No
to 700°F) Cel lul ar d ass ASTM C 552 No
Pol yi soci anurat e ASTM C 591 I No
Brine Systens Cel lul ar d ass ASTM C 552 Il 2 No
Cryogeni cs Flex Elast Cell'r ASTM C 534 I No
(Zero to 34°F) Faced Phenol Foam ASTM C 1126 111 Yes
Pol yi soci anurat e ASTM C 591 I Yes
TABLE 2

Pi pi ng I nsul ati on Thi ckness (inch and °F)

Tube And Pi pe Size (Ilnches)

Servi ce Mat eri al <1 1- <1.5 1.5- <4 4- <8 >or =
to 8
Chill ed Water Cel lul ar d ass 1.5 2 2 2.5 3
(Supply & Faced Phenol Foam 1 1 1 1.5 1.5
Return, & Dual Pol yi soci anurat e 1 1 1 1 1
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TABLE 2
Pi pi ng I nsul ati on Thi ckness (inch and °F)

Tube And Pi pe Size (Ilnches)

Servi ce Mat eri al <1 1- <1.5 1.5- <4 4- <8 >or =
to 8

Tenperat ure
Pi pi ng) (40°F

Nom nal )
Heating Hot Water M neral Fiber 1.5 1.5 2 2 2
Supply & Return, Calcium Silicate 2.5 2.5 3 3 3
Heated O | (Max. Cel lular d ass 2 25 3 3 3
250°F) Perlite 2.5 2.5 3 3 3
Pol yi soci anur at e 1 1 1.5 1.5 1.5
Col d Donestic Cel lul ar d ass 1.5 1.5 1.5 1.5 1.5
Wat er Pi pi ng, Flex Elas Cell'r 1 1 1 N A N A
Makeup Water, & Faced Phenol Foam 1 1 1 1 1
Drinki ng Fountain Polyisocianurate 1 1 1 1 1
Drai n Piping
Hot Donestic M neral Fiber 1 1 1 1.5 1.5
Wat er Supply and Cel lul ar d ass 1.5 1.5 1.5 2 2
Reci rcul ati ng Flex Elas Cell'r 1 1 1 N A N A
Pi pi ng (Max 200°F) Pol yi soci anurate 1 1 1 1 1.5
Ref ri ger ant Flex Elas Cell'r 0.5 0.5 1 N A N A
Suction Pipi ng Cel lul ar d ass 1.5 1.5 1.5 1.5 1.5
(35°F nom nal) Faced Phenol Foam 1 1 1 1 1
Pol yi soci anur at e 1 1 1 1 1
Conpressed Air M neral Fi ber 1.5 1.5 2 2 2
Di schar ge, 1.5* 2* 2. 5* 3* 3. 5*
Steam and Calcium Silicate 2.5 3 4 4 4.5
Condensate Return Cellular d ass 2 2.5 3 3 3
(201°F to 250°F) Perlite 2.5 3 4 4 4.5
Pol yi soci anur at e 1.5 1.5 2 2 2
Exposed Lavatory Flex Elas Cell'r 0.5 0.5 0.5 0.5 0.5
Drai ns, Exposed
Donestic Water
Pi pi ng & Drains
to Areas for
Handi cap Per sonnel
Hori zont al Roof Cel lul ar d ass 1.5 1.5 1.5 1.5 1.5
Drain Leaders Flex Elas Cell'r 1 1 1 1 1
(i ncl udi ng Faced Phenol Foam 1 1 1 1 1
Under si de of Roof Polyisocianurate 1 1 1 1 1

Drain Fitting)
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TABLE 2
Pi pi ng I nsul ati on Thi ckness (inch and °F)

Tube And Pi pe Size (Inches)

Servi ce Mat eri al <1 1- <1.5 1.5- <4 4- <8 >or =
to 8
A/ C condensat e Cel lular d ass 1.5 1.5 1.5 1.5 1.5
Drain Located Flex Elas Cell'r 1 1 1 N A N A
I nsi de Bl dg. Faced Phenol Foam 1 1 1 1 1
Medi um Tenp- M neral Fi ber 1.5 3 3 4 4
erature Hot Water 2. 5% 3. 5%
and Steam Calcium Silicate 2.5 3.5 4.5 4.5 5
(251°F to 350°F) Perlite 2.5 3.5 4.5 4.5 5
H gh Tenperature M neral Fi ber 2.5 3 3 4 4
Water (3510 to Calcium Silicate 4 4.5 6 6 6
400°F) and Steam Perlite 4 4.5 6 6 6
(351°F to 500°F) Pol yi soci anurat e 1 1 1 1 1
Brine Systens, Cel lular d ass 2 2 2 2.5 3
Cryogeni cs Flex Elas Cell'r 1 1 1 N A N A
(Zero to 34°F) Faced Phenol Foam 1 1 1 1.5 1.5
Pol yi soci anurat e 1 1 1 1.5 1.5

3.2.2 Aboveground Col d Pi pelines

The follow ng cold pipelines for mnus 30 to plus 60 degrees F, shall be
i nsul ated per Table 2 except those piping listed in subparagraph Pipe
Insulation in PART 3 as to be omitted. This includes but is not linmted to
the foll ow ng:

a. Donestic cold and chilled drinking water.

b. Make-up water.

c. Horizontal and vertical portions of interior roof drains.

d. Refrigerant suction lines.

e. Chilled water.

f. Dual tenperature water, i.e. HVAC hot/chilled water.

g. Air conditioner condensate drains.

h. Brine system cryogenics

i. Exposed lavatory drains and donestic water |ines serving plunbing
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fixtures for handi cap persons.
3.2.2.1 I nsul ation Material and Thi ckness
I nsul ation thickness for cold pipelines shall be determ ned using Table 2.

3.2.2.2 Jacket for Mneral Fiber, Cellular @ ass, Phenolic Foam and
Pol yi socyanurate Foam I nsul ated Pi pe

I nsul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. Insulation inside the building, to
be protected with an alum numjacket, shall have the insulation and vapor
retarder jacket installed as specified herein. The alum numjacket shal

be installed as specified for piping exposed to weather, except sealing of
the | aps of the alum numjacket is not required. In high abuse areas such
as janitor closets and traffic areas in equi pment roons, kitchens, and
nechani cal roons, alum num jackets shall be provided for pipe insulation to
the 6 ft |evel.

3.2.2.3 Installing Insulation for Strai ght Runs Hot and Col d Pipe

a. Insulation shall be applied to the pipe with joints tightly
butted. Al butted joints and ends shall be sealed with joint
seal ant and sealed with a vapor retarder coating or PVDC adhesive
t ape.

b. Longitudinal |laps of the jacket naterial shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. |If staples are used,
they shall be sealed per item"e." below. Note that staples are
not required with cellular glass systens.

d. Factory self-sealing |ap systens may be used when the anbient
tenperature is between 40 and 120 degrees F during installation
The | ap systemshall be installed in accordance wth
manuf acturer's recommendations. Stapler shall be used only if
specifically reconmended by the manufacturer. \Wiere gaps occur
the section shall be replaced or the gap repaired by applying
adhesi ve under the lap and then stapling.

e. Al Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating or PVDC
adhesive tape. All seans, except those on factory self-sea
systens shall be coated with vapor retarder coating or PVDC
adhesi ve tape.

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing
it with adhesive, stapling, and coating with vapor retarder
coating or PVDC adhesive tape. The patch shall extend not |ess
than 1-1/2 inches past the break
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g. At penetrations such as thernoneters, the voids in the insulation
shall be filled and seal ed with vapor retarder coating or PVDC
adhesi ve tape.

h. Installation of flexible elastoneric cellular pipe insulation
shal |l be by slitting the tubular sections and applying themonto
the piping or tubing. Alternately, whenever possible slide
un-slit sections over the open ends of piping or tubing. Al
seans and butt joints shall be secured and seal ed with adhesive.
When using self seal products only the butt joints shall be
secured with adhesive. Insulation shall be pushed on the pipe,
never pulled. Stretching of insulation may result in open seans
and joints. All edges shall be clean cut. Rough or jagged edges
of the insulation shall not be pernmtted. Proper tools such as
sharp knives shall be used. Gade 1, Type Il sheet insulation
when used on pipe larger than 6 inches shall not be stretched
around the pipe. On pipes larger than 12 inches, adhere sheet
insulation directly to the pipe on the lower 1/3 of the pipe.

3.2.2.4 Insulation for Fittings and Accessories

a. Pipe insulation shall be tightly butted to the insulation of the
fittings and accessories. The butted joints and ends shall be
sealed with joint sealant and sealed with a vapor retarder coating
or PVDC adhesi ve tape.

b. Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto M CA plates except as
nodi fied herein: 5 for anchors; 10, 11, and 13 for fittings; 14
for valves; and 17 for flanges and unions. Insulation shall be
the sane insulation as the pipe insulation, including sanme
density, thickness, and thermal conductivity. Were
precut/preformed is unavailable, rigid preforned pipe insulation

sections may be segnented into the shape required. Insulation of
the sane thickness and conductivity as the adjoining pipe
i nsul ation shall be used. |If nesting size insulation is used, the

i nsul ation shall be overlapped 2 inches or one pipe dianeter.
El bows insul ated using segnents shall conformto M CA Tables 12. 20
"Mtered Insulation El bow .

c. Upon conpletion of insulation installation on flanges, unions,
val ves, anchors, fittings and accessories, terninations, seans,
joints and insulation not protected by factory vapor retarder
jackets or PVC fitting covers shall be protected with PVDC
adhesi ve tape or two coats of vapor retarder coating with a
m ninumtotal thickness of 1/16 inch, applied with glass tape
enbedded between coats. Tape seans shall overlap 1 inch. The
coating shall extend out onto the adjoining pipe insulation 2
inches. Fabricated insulation with a factory vapor retarder
j acket shall be protected with PVDC adhesive tape or two coats of
vapor retarder coating with a mninumthickness of 1/16 inch and
with a 2 inch wide glass tape enbedded between coats. Were
fitting insulation butts to pipe insulation, the joints shall be
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sealed with a vapor retarder coating and a 4 inch wi de ASJ tape
whi ch natches the jacket of the pipe insulation

d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |ess than 6
inches fromthe insulation surface

e. Insulation shall be marked showi ng the |ocation of unions,
strainers, and check val ves.

3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers nay be used in lieu of the vapor retarder and enbedded gl ass tape.
Factory precut or prenolded insulation segnents shall be used under the
fitting covers for el bows. Insulation segnents shall be the sane

i nsulation as the pipe insulation including sane density, thickness, and
thermal conductivity. The covers shall be secured by PVC vapor retarder

t ape, adhesive, seal welding or with tacks nade for securing PVC covers.
Seans in the cover, and tacks and |laps to adjoining pipe insulation jacket,
shal |l be sealed with vapor retarder tape to ensure that the assenbly has a
conti nuous vapor seal

3.2.3 Aboveground Hot Pipelines
Al'l hot pipe |ines above 60 degrees F, except those piping listed in
subparagraph Pipe Insulation in PART 3 as to be omtted, shall be insulated
per Table 2. This includes but is not limted to the follow ng:
a. Donestic hot water supply & re-circulating system
b. Steam
c. Condensate & conpressed air discharge.
d. Hot water heating.
e. Heated oil
f. Water defrost lines in refrigerated roons.
I nsul ation shall be covered, in accordance with manufacturer's

recomendations, with a factory applied Type | jacket or field applied
al umi num where required or seal wel ded PVC

3.2.3.1 Insulation for Fittings and Accessories
a. Ceneral. Pipe insulation shall be tightly butted to the insulation
of the fittings and accessories. The butted joints and ends shall be
sealed with joint sealant. Insultion shall be nmarked show ng the

| ocation of unions, strainers, check valves and other conponents that
woul d ot herwi se be hidden fromview by the insulation.

b. Precut or Preforned. Precut or preforned insulation shall be placed
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3.

around all fittings and accessories. |Insulation shall be the sane
i nsul ation as the pipe insulation, including sane density, thickness,
and thernmal conductivity.

c. Rigid Prefornmed. Wiere precut/preformed is unavailable, rigid
prefornmed pipe insulation sections may be segnented into the shape
required. Insulation of the sane thickness and conductivity as the
adj oi ning pipe insulation shall be used. |f nesting size insulation is
used, the insulation shall be overlapped 2 inches or one pipe dianeter.

El bows insul ated using segnents shall conformto M CA Tables 12.20
"Mtered Insulation El bow'

2.4 Pi pi ng Exposed to Wat her

Pi pi ng exposed to weat her shall be insulated and jacketed as specified for
the applicable service inside the building. After this procedure, an

al um num j acket or PVC jacket shall be applied. PVC jacketing requires no
factory-applied jacket beneath it, however an all service jacket shall be
applied if factory applied jacketing is not furnished. Flexible

el astonmeric cellular insulation exposed to weather shall be treated in
accordance with paragraph | NSTALLATI ON OF FLEXI BLE ELASTOVERI C CELLULAR

| NSULATI ON i n PART 3.

.2.4.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at longitudinal and circunferential joints and shal
be secured with bands at not nore than 12 inch centers. Longitudina

joints shall be overl apped down to shed water and | ocated at 4 or 8 o' cl ock
positions. Joints on piping 60 degrees F and bel ow shall be sealed wth
caul ki ng while overlapping to prevent noisture penetration. \Were
jacketing on piping 60 degrees F and bel ow abuts an un-insul ated surface,
joints shall be caul ked to prevent noisture penetration. Joints on piping
above 60 degrees F shall be sealed with a noisture retarder

.2.4.2 Insulation for Fittings

Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of breather
emul si on type weat herproof mastic (inperneable to water, perneable to air)
recommended by the insulation manufacturer shall be applied with glass tape
enbedded between coats. Tape overlaps shall be not less than 1 inch and

t he adj oi ning al um num jacket not less than 2 inches. Factory preforned

al um num j ackets may be used in lieu of the above. Mdlded PVC fitting
covers shall be provided when PVC jackets are used for straight runs of
pipe. PVC fitting covers shall have adhesive wel ded joints and shall be
weat her proof.

.2.4.3 PVC Jacket

PVC jacket shall be ultraviolet resistant and adhesi ve wel ded weat her tight
wi th manufacturer's reconmended adhesive. Installation shall include
provi sion for thernmal expansion
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3.

2.5 Bel ow Ground Pi pe Insul ation
Bel ow ground pi pes shall be insulated in accordance with Table 2, except as
precl uded in subparagraph Pipe Insulation in PART 3. This includes, but is
not limted to the follow ng:

a. Heated oil

b. Donestic hot water.

c. Heating hot water.

d. Dual tenperature water.

e. Steam

f. Condensate.

.2.5.1 Type of Insulation

Bel ow ground pi pe shall be insulated with Cellular d ass insulation, or
wi t h Pol yi socyanurate insulation, in accordance with manufacturer's
instructions for application with thickness as deternm ned from Table 2
(whi chever is the nbst restrictive).

3.2.5.2 Installati on of Bel ow ground Pi pe Insul ation

a. Bore surfaces of the insulation shall be coated with a thin coat
of gypsum cenent of a type recommended by the insulation
manuf acturer. Coating thickness shall be sufficient to fil
surface cells of insulation. Mastic type materials shall not be
used for this coating. Note that unless this is for a cyclic
application (i.e., one that fluctuates between high and | ow
tenperature on a daily process basis) there is no need to bore
coat the material

b. Stainless steel bands, 3/4 inch wide by 0.020 inch thick shall be
used to secure insulation in place. A mninumof two bands per
section of insulation shall be applied. As an alternate,
fiberglass reinforced tape nmay be used to secure insulation on
piping up to 12 inches in dianeter. A mninumof two bands per
section of insulation shall be applied.

c. Insulation shall term nate at anchor bl ocks but shall be
conti nuous through sl eeves and nanhol es.

d. At point of entry to buildings, underground insulation shall be
termnated 2 inches inside the wall or floor, shall butt tightly
agai nst the aboveground insulation and the butt joint shall be
sealed with high tenperature silicone sealant and covered with
fibirous glass tape.

e. Provision for expansion and contraction of the insulation system
shal |l be nade in accordance with the insulation manufacturer's
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reconmendat i ons.

f. Flanges, couplings, valves, and fittings shall be insulated with
factory pre-nolded, prefabricated, or field-fabricated sections of
i nsulation of the sane naterial and thickness as the adjoining
pi pe insulation. Insulation sections shall be secured as
recommended by the nmanufacturer

g. Insulation, including fittings, shall be finished with three coats
of asphaltic nmastic, with 6 by 5.5 nesh synthetic reinforcing
fabric enbedded between coats. Fabric shall be overl apped a
m ni num of 2 inches at joints. Total filmthickness shall be a
m ni num of 3/16 inch. As an alternate, a prefabricated bitum nous
| am nated jacket, reinforced with internal reinforcenent nesh,
shal|l be applied to the insulation. Jacketing nmaterial and
application procedures shall match manufacturer's witten
i nstructions.

h. At ternmination points, other than building entrances, the nastic
and cloth or tape shall cover the ends of insulation and extend 2
i nches al ong the bare pipe.

3.3 DUCTWORK, PLENUMS, CASI NGS, AND ACCESSORI ES | NSULATI ON | NSTALLATI ON

Except for oven hood exhaust duct insulation, corner angles shall be
installed on external corners of insulation on ductwork in exposed finished
spaces before covering with jacket. Air conditioned spaces shall be
defined as those spaces directly supplied with cooled conditioned air (or
provided with a cooling device such as a fan-coil unit) and heated
conditioned air (or provided with a heating device such as a unit heater
radi ator or convector).

3.3.1 Duct I nsul ati on Thi ckness
Duct insulation thickness shall be in accordance with Table 4.

Table 4 - M ninum Duct I|nsulation (inches)

Cold Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air Intake Ducts 1.5
Warm Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air Intake Ducts 1.5

3.3.2 I nsul ation and Vapor Retarder for Cold Air Duct

I nsul ation and vapor retarder shall be provided for the following cold air
ducts and associ ated equi pnent.

a. Supply ducts.
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b. Return air ducts.

c. Relief ducts.

d. Flexible run-outs (field-insulated).
e. Plenuns.

f. Duct-nounted coil casings.

g. Coil headers and return bends.

h. Coil casings.

i. Fresh air intake ducts.

j. Filter boxes.

k. Mxing boxes (field-insulated).

I. Supply fans (field-insulated).

m Site-erected air conditioner casings.
n. Ducts exposed to weat her

0. Conbustion air intake ducts.

Insul ation for rectangul ar ducts shall be flexible type where conceal ed,
m ni mum density 3/4 pcf, and rigid type where exposed, nininmmdensity 3 pcf.
Insul ation for both conceal ed or exposed round/oval ducts shall be
flexible type, mninumdensity 3/4 pcf or a sem rigid board, mninum
density 3 pcf, fornmed or fabricated to a tight fit, edges bevel ed and
joints tightly butted and staggered. Insulation for all exposed ducts
shal |l be provided with either a white, paint-able, factory-applied Type
jacket or a field applied vapor retarder jacket coating finish as
specified, the total field applied dry filmthickness shall be
approximately 1/16 inch. Insulation on all conceal ed duct shall be
provided with a factory-applied Type | or Il vapor retarder jacket. Duct
i nsul ation shall be continuous through sl eeves and prepared openi ngs except
firewall penetrations. Duct insulation termnating at fire danpers, shal
be conti nuous over the danper collar and retaining angle of fire danpers,
whi ch are exposed to unconditioned air and which may be prone to condensate
formation. Duct insulation and vapor retarder shall cover the collar
neck, and any un-insul ated surfaces of diffusers, registers and grills.
Vapor retarder materials shall be applied to forma conpl ete unbroken vapor
seal over the insulation. Sheet Metal Duct shall be sealed in accordance
with Section 23 30 13.00 20 DUCTWORK AND DDUCTWORK ACCESSORI ES

3.3.2.1 Installati on on Conceal ed Duct

a. For rectangular, oval or round ducts, flexible insulation shall be
attached by applyi ng adhesi ve around the entire perineter of the
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3.

3.

2.

duct in 6 inch wide strips on 12 inch centers.

For rectangul ar and oval ducts, 24 inches and |larger insulation
shal |l be additionally secured to bottom of ducts by the use of
mechani cal fasteners. Fasteners shall be spaced on 16 inch
centers and not nore than 16 inches from duct corners.

For rectangul ar, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 16 inch centers and not nore than 16 inches
from duct corners

I nsul ation shall be inpaled on the nechanical fasteners (self
stick pins) where used and shall be pressed thoroughly into the
adhesive. Care shall be taken to ensure vapor retarder jacket
joints overlap 2 inches. The insulation shall not be conpressed
to a thickness less than that specified. Insulation shall be
carried over standing seans and trapeze-type duct hangers.

Sel f-1 ocking washers shall be installed where nechani cal fasteners
are used. The pin shall be trimed back and bent over

Jacket overl aps shall be secured with staples and tape as
necessary to ensure a secure seal. Staples, tape and seans shal
be coated with a brush coat of vapor retarder coating or PVDC
adhesi ve tape.

Breaks in the jacket nmaterial shall be covered with patches of the
same nmaterial as the vapor retarder jacket. The patches shal
extend not less than 2 inches beyond the break or penetration in
all directions and shall be secured with tape and staples.

Staples and tape joints shall be sealed with a brush coat of vapor
retarder coating or PVDC adhesive tape.

At jacket penetrations such as hangers, thernoneters, and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating or
PVDC adhesi ve t ape.

I nsul ation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish or tape
with a brush coat of vapor retarder coating.. The coating shal
overlap the adjoining insulation and un-insul ated surface 2 inches.

Pin puncture coatings shall extend 2 inches fromthe puncture in
all directions.

Where insul ation standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket terminated at the
bracket .

Install ati on on Exposed Duct Wrk

For rectangul ar ducts, rigid insulation shall be secured to the

duct by nechanical fasteners on all four sides of the duct, spaced
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not nore than 12 inches apart and not nore than 3 inches fromthe
edges of the insulation joints. A mninmmof two rows of
fasteners shall be provided for each side of duct 12 inches and
|arger. One row shall be provided for each side of duct |ess than
12 inches. Mechanical fasteners shall be as corrosion resistant
as 60 coated gal vani zed steel, and shall indefinitely sustain a
50 I b tensile dead | oad test perpendicular to the duct wall.

b. Duct insulation shall be fornmed with m ninum jacket seans. Each
piece of rigid insulation shall be fastened to the duct using
mechani cal fasteners. Wen the height of projections is |ess than
the insulation thickness, insulation shall be brought up to
standi ng seans, reinforcing, and other vertical projections and
shal |l not be carried over. Vapor retarder jacket shall be
continuous across seans, reinforcing, and projections. Wen
hei ght of projections is greater than the insulation thickness,
insulation and jacket shall be carried over. Apply insulation
with joints tightly butted. Neatly bevel insulation around nane
pl ates and access plates and doors.

c. Insulation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and the pin trimed or bent over

d. Joints in the insulation jacket shall be sealed with a 4 inch wide
strip of tape. Tape seans shall be sealed with a brush coat of
vapor retarder coating.

e. Breaks and ribs or standing seam penetrations in the jacket
material shall be covered with a patch of the sane material as the
jacket. Patches shall extend not |ess than 2 inches beyond the
break or penetration and shall be secured with tape and stapl ed.
Staples and joints shall be sealed with a brush coat of vapor
retarder coating.

f. At jacket penetrations such as hangers, thernoneters, and danper
operating rods, the voids in the insulation shall be filled and
the penetrations sealed with a brush coat of vapor retarder
coati ng.

g. Insulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and un-insul ated
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

h. Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with mninumdensity of 3/4 pcf,
attached as per M CA standards.

3.3.3 I nsul ation for Warm Air Duct

I nsul ation and vapor barrier shall be provided for the followi ng warm air
ducts and associ ated equi pnent: .
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a. Supply ducts.

b. Return air ducts

c. Relief air ducts

d. Flexible run-outs (field insul ated)

e. Plenuns

f. Duct-nounted coil casings

g. Coil-headers and return bends

h. Coil casings.

i. Fresh air intake ducts

j. Filter boxes

k. M xing boxes

|. Supply fans

m Site-erected air conditioner casings

n. Ducts exposed to weat her

Insul ation for rectangul ar ducts shall be flexible type where conceal ed,
and rigid type where exposed. Insulation on exposed ducts shall be
provided with a white, paint-able, factory-applied Type Il jacket, or
finished with adhesive finish. Flexible type insulation shall be used for
round ducts, with a factory-applied Type Il jacket. Insulation on
conceal ed duct shall be provided with a factory-applied Type Il jacket.
Adhesi ve finish where indicated to be used shall be acconplished by
applying two coats of adhesive with a |ayer of glass cloth enbedded between
the coats. The total dry filmthickness shall be approximately 1/16 inch
Duct insulation shall be continuous through sl eeves and prepared openings.
Duct insulation shall terminate at fire danpers and flexi bl e connecti ons.
3.3.3.1 Installation on Conceal ed Duct

a. For rectangular, oval and round ducts, insulation shall be
attached by appl yi ng adhesi ve around the entire perineter of the
duct in 6 inch wide strips on 12 inch centers.

b. For rectangul ar and oval ducts 24 inches and larger, insulation
shal | be secured to the bottom of ducts by the use of nechanica
fasteners. Fasteners shall be spaced on 18 inch centers and not
nore than 18 inches from duct corner

c. For rectangular, oval and round ducts, nechanical fasteners shal

be provided on sides of duct risers for all duct sizes. Fasteners
shal | be spaced on 18 inch centers and not nore than 18 inches
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3.

3.

3.

from duct corners

The insulation shall be inpaled on the nechanical fasteners where
used. The insulation shall not be conpressed to a thickness |ess
than that specified. Insulation shall be carried over standing
seans and trapeze-type hangers.

Sel f-1 ocking washers shall be installed where nechani cal fasteners
are used and the pin trimed and bent over.

I nsul ation jacket shall overlap not less than 2 inches at joints
and the lap shall be secured and stapled on 4 inch centers.

Installati on on Exposed Duct

For rectangul ar ducts, the rigid insulation shall be secured to

the duct by the use of nechanical fasteners on all four sides of

the duct, spaced not nore than 16 inches apart and not nore than 6
i nches fromthe edges of the insulation joints. A mninmmof two
rows of fasteners shall be provided for each side of duct 12 inches
and larger and a mi ni nrum of one row for each side of duct |ess

than 12 inches.

Duct insulation with factory-applied jacket shall be fornmed with
m ni num j acket seans, and each piece of rigid insulation shall be
fastened to the duct using nechanical fasteners. Wen the height
of projection is less than the insulation thickness, insulation
shal | be brought up to standing seans, reinforcing, and other
vertical projections and shall not be carried over the projection.
Jacket shall be continuous across seans, reinforcing, and

proj ections. \Were the height of projections is greater than the
i nsul ation thickness, insulation and jacket shall be carried over
the projection.

I nsul ation shall be inpaled on the fasteners; self-Iocking washers
shall be installed and pin excess clipped and bent over.

Joints on jacketed insulation shall be sealed with a 4 inch wide
strip of tape and brushed with vapor retarder coating.

Breaks and penetrations in the jacket nmaterial shall be covered
with a patch of the sanme nmaterial as the jacket. Patches shal
extend not less than 2 inches beyond the break or penetration and
shal | be secured with adhesive and stapl ed.

I nsul ation term nations and pin punctures shall be sealed with
tape and brushed wi th vapor retarder coating.

Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation, mninmmdensity of 3/4 pcf
attached by staples spaced not nore than 16 inches and not nore
than 6 inches fromthe degrees of joints. Joints shall be sealed
in accordance with item"d." above
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3.3.4 Ducts Handling Air for Dual Purpose

For air handling ducts for dual purpose bel ow and above 60 degrees F, ducts
shal | be insulated as specified for cold air duct.

3.3.5 I nsul ation for Evaporative Cooling Duct

Evaporative cooling supply duct |ocated in spaces not evaporatively cool ed,
shal |l be insulated. Material and installation requirenments shall be as
specified for duct insulation for warmair duct.

3.3.6 Duct Test Hol es

After duct systens have been tested, adjusted, and bal anced, breaks in the
i nsul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.

3.3.7 Duct Exposed to Wat her
3.3.7.1 Installation

Ducts exposed to weather shall be insulated and finished as specified for
t he applicable service for exposed duct inside the building. After the
above is acconplished, the insulation shall then be further finished as
detailed in the foll ow ng subparagraphs.

3.3.7.2 Round Duct

Al umi num jacket with factory applied noisture retarder shall be applied
with the joints | apped not |ess than 3 inches and secured w th bands

| ocated at circunferential |aps and at not nore than 12 inch intervals

t hroughout. Horizontal joints shall |ap down to shed water and | ocated at
4 or 8 o'clock position. Joints shall be sealed with caul king to prevent
noi sture penetration. Were jacketing abuts an un-insul ated surface,
joints shall be sealed with caul ki ng.

3.3.7.3 Fittings

Fittings and other irregular shapes shall be finished as specified for
rectangul ar ducts.

3.3.7.4 Rect angul ar Ducts
Two coats of weather barrier nmastic reinforced with fabric or nesh for
out door application shall be applied to the entire surface. Each coat of
weat her proof nmastic shall be 1/16 inch m ninmumthickness. The exterior
shal |l be a netal jacketing applied for nmechani cal abuse and weat her
protection, and secured with screws.

3.3.8 Ki t chen Exhaust Duct Insul ation

Installation shall be in srict conformance to NFPA 96. Provide insulation
with 3/4 inch wide, mninumO0.15 inch thick gal vani zed steel bands spaced
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not over 12 inches o.c.; or 16 gauge gal vani zed steel wire with corner
clips under the wire; or with heavy wel ded pi ns spaced not over 12 inches
apart each way. Do not use adhesi ves.
3.4 EQUI PMENT | NSULATI ON | NSTALLATI ON
3.4.1 Gener a
Renovabl e insul ation sections shall be provided to cover parts of equi pment
t hat nmust be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equipnent insulation shall be omtted
on the foll ow ng:
a. Hand-hol es.
b. Boiler nmanhol es.
c. (Ceanouts.
d. ASME stanps.
e. Manufacturer's nanepl at es.

3.4.2 I nsul ation for Cold Equi prent

Col d equi prent bel ow 60 degrees F: Insulation shall be furnished on
equi pnment handl i ng nmedi a bel ow 60 degrees F including the follow ng:

a. Punps.
b. Refrigeration equipnent parts that are not factory insul ated.
c. Drip pans under chilled equipnent.
d. Cold water storage tanks.
e. \Water softeners.
f. Duct nmounted coils.
g. Cold and chilled water punps.
h. Pneumatic water tanks.
i. Roof drain bodies.
j.  Air handling equipnment parts that are not factory insul ated.
k. Expansion and air separation tanks.

3.4.2.1 I nsul ation Type

Insul ation shall be suitable for the tenperature encountered. Material and

t hi cknesses shall be as shown in Table 5:
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Legend

RVF. Rigid Mneral Fiber
FMF:.  Flexi ble Mneral Fiber
Cs. Calcium Silicate

PL: Perlite

CG Cel lular d ass

FC. Fl exi bl e El astoneric Cel lul ar
PF: Phenol i ¢ Foam
PC: Pol yi socyanurat e Foam
TABLE 5

I nsul ation Thickness for Cold Equi pnent (nm and °C)

Equi prent handl i ng nedi a Mat eri al Thi ckness
at indicated tenperature:

2 to 16 CG 40 mMm
degrees C PF 40 mMm
FC 25 mMm
PC 25 mMm
Mnus 18 to 1 PF 40 mm
degree C PC 40 mMm
CG 75 mMm
FC 40 mMm
M nus 34 to Mnus 17 PF 40 mm
degrees C PC 40 mMm
CG 90 nm
FC 45 mm
TABLE 5
I nsul ation Thickness for Cold Equi pnent (Inches and °F)
Equi prent handl i ng nedi a Mat eri al Thi ckness
at indicated tenperature:
35 to 60 CG 1.5 inches
degrees F PF 1.5 inches
FC 1.0 inches
PC 1.0 inches
T 1to 34 PC 1.5 inches
degrees F FC 1.5 inches
CG 3.0 inches
PF 1.5 inches
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Mnus 30 to O PC 1.5 inches
degrees F FC 1.75 inches

CG 3.5 inches
PF 1.5 inches

3.4.2.2

3.4.2.3

Punp I nsul ation

I nsul ate punps by fornming a box around the punp housing. The box
shal | be constructed by form ng the bottom and sides using joints
that do not | eave raw ends of insulation exposed. Joints between
sides and between sides and bottom shall be joined by adhesive
with lap strips for rigid mneral fiber and contact adhesive for
flexible elastonmeric cellular insulation. The box shall conform
to the requirenents of MCA Insulation Stds plate No. 49 when
using flexible elastonmeric cellular insulation. Joints between
top cover and sides shall fit tightly formng a fenmale shiplap
joint on the side pieces and a nale joint on the top cover, thus
maki ng the top cover renovabl e.

Exposed insul ation corners shall be protected with corner angl es.

Upon conpl etion of installation of the insulation, including
renovabl e sections, two coats of vapor retarder coating shall be
applied with a layer of glass cloth enbedded between the coats.
The total dry thickness of the finish shall be 1/16 inch. A
parting line shall be provided between the box and the renovabl e
sections allow ng the renovabl e sections to be renoved wi thout

di sturbing the insulation coating. Caulking shall be applied to
parting |ine, between equi pnent and renovabl e section insulation
and at all penetrations.

O her Equi prent

I nsul ation shall be forned or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

I nsul ation shall be secured in place with bands or wires at
intervals as recommended by the nmanufacturer but not nore than 12
i nch centers except flexible elastoneric cellular which shall be
adhered with contact adhesive. |Insulation corners shall be
protected under wires and bands wi th suitable corner angles.

Phenolic foaminsul ation shall be set in a coating of bedding
conmpound and joints shall be sealed wth beddi ng conpound as
recommended by the nmanufacturer. Cellular glass shall be
installed in accordance with manufacturer's instructions. Joints
and ends shall be sealed with joint sealant, and sealed with a
vapor retarder coating.

I nsul ation on heads of heat exchangers shall be renopvabl e.

Renovabl e section joints shall be fabricated using a nale-fenale
shiplap type joint. The entire surface of the renpvabl e section
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shal | be finished by applying two coats of vapor retarder coating
with a layer of glass cloth enbedded between the coats. The total
dry thickness of the finish shall be 1/16 inch
e. Exposed insulation corners shall be protected with corner angl es.
f. Insulation on equipnment with ribs shall be applied over 6 x 6
i nches by 12 gauge wel ded wire fabric which has been cinched in
pl ace, or if approved by the Contracting O ficer, spot welded to
the equi pment over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 inches washers or shall be securely
banded or wired in place on 12 inch centers.
3.4.2.4 Vapor Retarder
Upon conpl etion of installation of insulation, penetrations shall be
caul ked. Two coats of vapor retarder coating shall be applied over
i nsul ation, including renovabl e sections, with a |ayer of open nesh
synthetic fabric enbedded between the coats. The total dry thickness of
the finish shall be 1/16 inch. Caulking shall be applied to parting |ine
bet ween equi pnent and renpvabl e section insul ation
3.4.3 I nsul ation for Hot Equi pment

I nsul ation shall be furnished on equi pnent handli ng nedi a above 60 degrees F
i ncluding the follow ng:

a. Converters.

b. Heat exchangers.

c. Hot water generators.

d. Water heaters

e. Punps handling nedia above 130 degrees F.
f. Fuel oil heaters.

g. Hot water storage tanks.

h. Air separation tanks.

i. Surge tanks.

j. Flash tanks.

k. Feed-water heaters.

|. Unjacketed boilers or parts of boilers.
m Boiler flue gas connection fromboiler to stack (if inside).

n. Induced draft fans.
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0. Fly ash and soot

col | ectors.

p. Condensate receivers

3.4.3.1 I nsul ation

Insul ation shall be suitable for the tenperature encountered
t ube-type heat exchangers shal

shel | nmedi um
I nsul ation thickness for
Legend

RVF. Rigid Mneral Fiber
FMF.  Flexible Mneral F

Shel |
be insulated for the tenperature of the

072007

and

hot equi prrent shall be determ ned using Table 6:

ber

Cs. Calcium Silicate

PL: Perlite

CG Cel lular d ass

FC. Fl exi bl e El astoneric Cel lul ar

PF: Phenol i ¢ Foam

PC: Pol yi socyanurat e Foam

TABLE 6
I nsul ation Thickness for Hot Equi pnent (mm and °C)

Equi pnent handl i ng steam Mat eri al Thi ckness

or other nedia to indicated

pressure or tenperature

limt

103. 4 kPa RVF 50 nm

or FVF 50 mMm

121 C CS/ PL 100 mm
CG 75 mm
PF 40 mm
FC(<93 O 25 mMm
PC 25 mm

1379. OkPa RVF 75 mm

or FMF 75 mm

204 C CS/ PL 100 mm
CG 100 mm

316 C RVF 125 mm
FVF 150 mm
CS/ PL 150 mm
CG 150 mm
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316 C. Thickness necessary to lint the external tenperature of the
insulation to 50 C. Heat transfer calculations shall be subnmitted to
substantiate insulation and thickness sel ection

TABLE 6
I nsul ation Thickness for Hot Equi pnent (lnches and °F)

Equi pnent handl i ng steam Mat eri al Thi ckness

or nmedia to indicated pressure

or tenperature limt:

15 psig RVF 2.0 inches

or FIVF 2.0 inches

250F CS/ PL 4.0 inches
CG 3.0 inches
PF 1.5 inches
FC (<200F) 1.0 inches

- PC 1.0 inches
200 psig RVF 3.0 inches
or FIVF 3.0 inches
400 F CS/ PL 4.0 inches

CG 4.0 inches
600 F RVF 5.0 inches
FIVF 6.0 inches
CS/ PL 6.0 inches
CG 6.0 inches

>600 F: Thickness necessary to limt the externa

tenperature of the

insulation to 120F. Heat transfer cal cul ations shall be submtted to

substantiate insul ati on and thi ckness sel ection

3.4.3.2 I nsul ation of Boiler Stack and Di esel Engi ne Exhaust Pipe

TABLE 7

I nsul ation and Thi ckness (Inches and °F) for
Boi |l er Stack and Di esel Engi ne Exhaust Pipe

Service & Surface Material Qut side Dianmeter (Inches)

Tenper at ur e Range 1/4-1-1/4 1-1/2-3
(Degrees F)

3-1/2-5 6-10 11-36

ASTM C 592
Class 1

or ASTM C 612
Class 3

CalciumSilicate NA NA
ASTM C 533
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TABLE 7
I nsul ation and Thi ckness (Inches and °F) for
Boi |l er Stack and Di esel Engi ne Exhaust Pipe

Service & Surface Material Qut side Dianmeter (Inches)
Tenper at ure Range 1/4-1-1/4 1-1/2-3 3-1/2-5 6-10 11-36
(Degrees F)

Type | or 11

M neral Fi ber/
Cel lul ar d ass
Conposi te:

M neral Fi ber 2 2 2 3 4
ASTM C 547, d ass
ASTM C 592

Class 1, or

ASTM C 612

Class 3

N

Cel lul ar d ass 2 2 2 2 2
ASTM C 552,
Type 11

Di esel Engine CalciumSilicate 3 3.5 4 4 4
Exhaust ASTM C 533
(Up to 700°F) Type | or Il

Cel lul ar d ass 2.5 3.5 4 4.5 6
ASTM C 552,
Type 11

3.4.3.3 I nsul ati on of Punps

I nsul ate punps by form ng a box around the punp housing. The box shall be
constructed by form ng the bottom and sides using joints that do not |eave
raw ends of insulation exposed. Bottom and sides shall be banded to forma
rigid housing that does not rest on the punp. Joints between top cover and
sides shall fit tightly. The top cover shall have a joint formng a female
shiplap joint on the side pieces and a nale joint on the top cover, naking
the top cover renovable. Two coats of Cass | adhesive shall be applied
over insulation, including renovable sections, with a [ayer of glass cloth
enbedded between the coats. A parting |line shall be provided between the
box and the renovabl e sections allow ng the renovable sections to be
renoved wit hout disturbing the insulation coating. The total dry thickness
of the finish shall be 1/16 inch. Caul king shall be applied to parting
line of the renovabl e sections and penetrations.
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3.4.3. 4

a.

3.4.4

O her Equi prent

I nsul ation shall be forned or fabricated to fit the equipnent. To
ensure a tight fit on round equi pnent, edges shall be bevel ed and
joints shall be tightly butted and staggered.

I nsul ation shall be secured in place with bands or wires at
intervals as recommended by the nmanufacturer but not greater than
12 inch centers except flexible elastoneric cellular which shal

be adhered. Insulation corners shall be protected under wires and
bands wi th suitable corner angles.

On high vibration equi pnent, cellular glass insulation shall be
set in a coating of beddi ng conpound as recommended by the
manuf acturer, and joints shall be sealed with beddi ng conpound.
M neral fiber joints shall be filled with finishing cenent.

I nsul ation on heads of heat exchangers shall be renovable. The
renovabl e section joint shall be fabricated using a nale-fenale
shiplap type joint. Entire surface of the renovable section shal
be finished as specified.

Exposed insul ation corners shall be protected with corner angl es.

On equipnent with ribs, such as boiler flue gas connection, draft
fans, and fly ash or soot collectors, insulation shall be applied
over 6 x 6 inch by 12 gauge welded wire fabric which has been
cinched in place, or if approved by the Contracting Oficer, spot
wel ded to the equi pnent over the ribs. Insulation shall be
secured to the fabric with J-hooks and 2 x 2 inch washers or shal
be securely banded or wired in place on 12 inch (naximum centers.

On equi pnent handl i ng nedi a above 600 degrees F, insulation shal
be applied in two or nore layers with joints staggered.

Upon conpletion of installation of insulation, penetrations shal
be caul ked. Two coats of adhesive shall be applied over

i nsul ation, including renovabl e sections, with a |ayer of glass
cloth enbedded between the coats. The total dry thickness of the
finish shall be 1/16 inch. Caulking shall be applied to parting
i ne between equi pnent and renovabl e section insulation

Equi prent Handl i ng Dual Tenperature Media

Bel ow and above 60 degrees F. equi pnent handling dual tenperature nedia

shal

3.4.5

3.4.5.1

be insul ated as specified for cold equi prent.

Equi pnent Exposed to Wat her

Install ation

Equi pnent exposed to weather shall be insulated and finished in accordance
with the requirenents for ducts exposed to weather in paragraph DUCT
| NSULATI ON | NSTALLATI ON
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3.4.5.2 Optional Panel s

At the option of the Contractor, prefabricated netal insulation panels nay
be used in lieu of the insulation and finish previously specified. Thernal
performance shall be equal to or better than that specified for field
applied insulation. Panels shall be the standard catal og product of a
manuf acturer of nmetal insulation panels. Fastenings, flashing, and support
system shall conformto published recommendati ons of the manufacturer for
weat her proof installation and shall prevent noisture fromentering the

i nsulation. Panels shall be designed to acconmpdate thernal expansion and
to support a 250 pound wal ki ng | oad w t hout permanent defornmation or

per manent damage to the insulation. Exterior netal cover sheet shall be

al umi num and exposed fastenings shall be stainless steel or alum num

-- End of Section --
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