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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

11

A.

SUBMITTAL REQUIREMENTS
Product Data

1. For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied if any).

Shop Drawings

=

Include plans, elevations, sections, details, and attachments to other work.

2.  Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.

Detail insulation application at pipe expansion joints for each type of insulation.
Detail insulation application at elbows, fittings, flanges, valves, and specialties for
each type of insulation.

Detail removable insulation at piping specialties.

Detail application of field-applied jackets.

Detail application at linkages of control devices.

Schedule: Submit schedule showing insulation products which will be used for
each application, indicating thickness, density, and accessories.

P ow
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PART 2 - PRODUCTS

2.1

A.

INSULATION MATERIALS

Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products according to ANSI/ASTM E 84 and NFPA 255, by a testing
and inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and adhesive, mastic, tapes, and cement material
containers, with appropriate markings of applicable testing agency.

1.  Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed,
rigid, hermetically sealed cells.

1. Products: Subject to compliance with requirements, provide one of the following:

a.  Pittsburgh Corning Corporation; Foamglass.
b.  Caltherm Insulation.
c.  Johns Manville.
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2.2

2.3
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2. Block Insulation: ASTM C 552, Type I.

3. Special-Shaped Insulation: ASTM C 552, Type IlI.

4.  Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type I,
Class 1.

5. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials.
Comply with ASTM C 534, Type | without slits for tubular materials.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Armacell LLC; AP Armaflex.
b. Aeroflex USA.
C. K-Flex USA.

Mineral-Fiber, Preformed Pipe Insulation:
1.  Products: Subject to compliance with requirements, provide one of the following:

a.  Johns Manville; Micro-Lok.
b.  Knauf Insulation; 1000-Degree Pipe Insulation.
c.  Owens Corning; Fiberglas Pipe Insulation.

Vapor Barrier Material: Paper-backed aluminum foil, except as otherwise indicated,
strength and permeability rating equivalent to adjoining pipe insulation jacketing

INSULATING CEMENTS

Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1.  Products: Subject to compliance with requirements, provide one of the following:
a.  Ramco Insulation, Inc.; Super-Stik.

Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196.

1. Products: Subject to compliance with requirements, provide one of the following:
a.  Ramco Insulation, Inc.; Thermokote V.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing

no flammable solvents, with a service temperature range of minus 100 to plus 200
deg F.
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1. Products: Subject to compliance with requirements, provide one of the following:

a.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 81-84.

C.  Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type I,
Class I.

1. Products: Subject to compliance with requirements, provide one of the following:

a.  Aeroflex USA, Inc.; Aeroseal.

b.  Armacell LLC; Armaflex 520 Adhesive.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 85-75.

d. K-Flex USA; R-373 Contact Adhesive.

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1.  Products: Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-127.

b.  Eagle Bridges - Marathon Industries; 225.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 85-60/85-70.

d.  Mon-Eco Industries, Inc.; 22-25.

E. ASJand FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-82.

b.  Eagle Bridges - Marathon Industries; 225.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 85-50.

d.  Mon-Eco Industries, Inc.; 22-25.

2.4 MASTICS

A.  Materials shall be compatible with insulation materials, jackets, and substrates; comply
with MIL-PRF-19565C, Type II.

B.  Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient
services.

1. Products: Subject to compliance with requirements, provide one of the following:
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a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-30.

b.  Eagle Bridges - Marathon Industries; 501.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 30-35.

d.  Mon-Eco Industries, Inc.; 55-10.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
Service Temperature Range: 0 to 180 deg F.

Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
Color: White.
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C.  Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient
Services.

1.  Products: Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; Encacel.

b.  Eagle Bridges - Marathon Industries; 570.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 60-95/60-96.

Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
Service Temperature Range: Minus 50 to plus 220 deg F.

Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
Color: White.
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D. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.

1. Products: Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-10.

b.  Eagle Bridges - Marathon Industries; 550.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 46-50.

d.  Mon-Eco Industries, Inc.; 55-50.

e.  Vimasco Corporation; WC-1/WC-5.

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film
thickness.

Service Temperature Range: Minus 20 to plus 180 deg F.

Solids Content: 60 percent by volume and 66 percent by weight.

Color: White.

gk w
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2.5

2.6

LAGGING ADHESIVES

Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible
with insulation materials, jackets, and substrates.

1.  Products: Subject to compliance with requirements, provide one of the following:
a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-50 AHV?2.
b.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 30-36.
c.  Vimasco Corporation; 713 and 714.
2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere
fire-resistant lagging cloths over pipe insulation.
3. Service Temperature Range: 0 to plus 180 deg F.
4.  Color: White.
SEALANTS

Joint Sealants:

1.

grwn

Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:
Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.

b.  Eagle Bridges - Marathon Industries; 405.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 30-45.

d.  Mon-Eco Industries, Inc.; 44-05.

e.  Pittsburgh Corning Corporation; Pittseal 444.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F.

Color: White or gray.

FSK and Metal Jacket Flashing Sealants:

1.

Products: Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.

b.  Eagle Bridges - Marathon Industries; 405.

c.  Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 95-44.

d.  Mon-Eco Industries, Inc.; 44-05.
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2.7
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Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

aRrwn

ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1.  Products: Subject to compliance with requirements, provide one of the following:

a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.
b.  Approved equal

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

okrwn

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise
indicated.

FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; 20 mil thickness; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1.  Products: Subject to compliance with requirements, provide one of the following:

Johns Manville; Zeston.

P.1.C. Plastics, Inc.; FG Series.
Proto Corporation; LoSmoke.
Speedline Corporation; SmokeSafe.

oo o

N

Adhesive: As recommended by jacket material manufacturer.

Color: White.

4.  Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.

w

a.  Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints,
and P-trap and supply covers for lavatories.

Metal Jacket:

1. Products: Subject to compliance with requirements, provide one of the following:
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a.  Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; Metal Jacketing Systems.

b.  ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.

c.  RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005,
Temper H-14,. Smooth finish, 0.016 inch thickness

a.  Factory cut and rolled to size.
b.  Finish and thickness are indicated in field-applied jacket schedules.
c.  Moisture Barrier for Indoor Applications: 3-mil- thick, heat-bonded
polyethylene and kraft paper.
d.  Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded
polyethylene and kraft paper.
e.  Factory-Fabricated Fitting Covers:
1)  Same material, finish, and thickness as jacket.
2)  Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
3)  Tee covers.
4)  Flange and union covers.
5)  End caps.
6) Beveled collars.
7)  Valve covers.

f. Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

2.8 SECUREMENTS
A. Bands:
1. Products: Subject to compliance with requirements, provide one of the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.
b.  RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

2. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020
inch thick, 3/4 inch wide with wing seal or closed seal.

PART 3 - EXECUTION
3.1 GENERAL INSTALLATION REQUIREMENTS

A.  Cover valves, fittings and similar items in each piping system with equivalent thickness
and composition of insulation as applied to adjoining pipe run. Install factory molded,
precut or job fabricated units (at Installer's option) except where specific form or type is
indicated.
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3.2

3.3
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Extend piping insulation without interruption through walls, floors and similar piping
penetrations, except where otherwise indicated.

Provide continuous insulation through hangers, straps and all other supporting
members.

Provide aluminum jacketing around all piping and fittings that are exposed exterior to
the building.

Provide protective metal shields and thermal hanger shield inserts at all supporting
members to prevent compression of insulation.

Flexible Closed Cell Elastomeric Installation: Slide full sections of insulation onto pipe.
Do not slit pipe to fit around piping. All edges shall be clean cut. Insulation shall be
pushed onto pipe, never pulled. All seams and butt joints shall be adhered and sealed
using adhesive equal to Armaflex 520 Adhesive.

For above-ambient services, do not install insulation to the following:

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

ocoarwhE

PENETRATIONS

Insulation installation through assemblies: Provide insulation continuously through
assembly penetrations.

1.  For applications requiring only indoor insulation, terminate insulation beyond
exterior surface and seal with joint sealant. For applications requiring indoor and
outdoor insulation, install insulation for outdoor applications tightly joined to
indoor insulation ends. Seal joint with joint sealant.

2.  Seal penetrations to maintain assembly rating.

3. Extend jacket of outdoor insulation outside of building at least 2 inches beyond
the exterior assembly penetration.

4.  Seal jacket to flashing with flashing sealant

5 Seal penetrations with flashing sealant.

GENERAL PIPE INSULATION INSTALLATION
Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Provide insulation over fittings, valves, strainers, flanges, unions, and other
specialties with continuous thermal and vapor-retarder integrity unless otherwise
indicated.

Hvac Piping Insulation
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3.4

Insulate flanges and unions using a section of oversized preformed pipe
insulation. Overlap adjoining pipe insulation by not less than two times the
thickness of pipe insulation, or one pipe diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with
a mastic. Reinforce the mastic with fabric-reinforcing mesh. Trowel the mastic
to a smooth and well-shaped contour.

Stencil or label the outside insulation jacket of each union with the word "union."
Match size and color of pipe labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature

taps, test connections, flow meters, sensors, switches, and transmitters on insulated
pipes. Shape insulation at these connections by tapering it to and around the connection
with insulating cement and finish with finishing cement, mastic, and flashing sealant.

Provide removable insulation covers at locations indicated. Installation shall conform

to the following:

1.  Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Provide same insulation jacket as
adjoining pipe insulation.

2. Construct removable valve insulation covers in same manner as for flanges,

except divide the two-part section on the vertical center line of valve body.

Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is listed
for a piping system, selection from materials listed is Contractor's option.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1.
2.

Drainage piping located in crawl spaces.
Chrome-plated pipes and fittings unless there is a potential for personnel injury.

INDOOR PIPING INSULATION SCHEDULE

Condensate and Equipment Drain Water below 60 Deg F:

1.

All Pipe Sizes: Insulation shall be one of the following:

a.  Mineral-Fiber, Preformed Pipe, Type I: 1 inch thick.

Refrigerant Suction and Hot-Gas Piping:

1.

Insulation shall flexible elastomeric be the following minimum thickness:

a. Less than NPS 1-1/2: 1 inch thick.
b.  NPS 1-1/2 and greater: 1-1/2 inch thick.

Hvac Piping Insulation 230719 -9
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2. For ductless split systems insulate refrigerant suction and liquid lines between
evaporators and condensing units. Insulate each line separately.
3. For refrigeration suction lines, insulate between evaporators and compressors.

3.5 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket. If more than one material is
listed, selection from materials listed is Contractor's option.

B.  Piping, Concealed:
1.  None.

C.  Piping, Exposed indoors:
1. PVC

D. Piping, Exposed in Mechanical Rooms, etc..:
1. Aluminum, Smooth

E.  Piping, Exposed outdoors:

1. Aluminum, Smooth

END OF SECTION 230719
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	a. Aeroflex USA, Inc.; Aeroseal.
	b. Armacell LLC; Armaflex 520 Adhesive.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-75.
	d. K-Flex USA; R-373 Contact Adhesive.


	D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	b. Eagle Bridges  - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.
	d. Mon-Eco Industries, Inc.; 22-25.


	E. ASJ and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82.
	b. Eagle Bridges  - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50.
	d. Mon-Eco Industries, Inc.; 22-25.



	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-30.
	b. Eagle Bridges  - Marathon Industries; 501.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-35.
	d. Mon-Eco Industries, Inc.; 55-10.

	2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness.
	3. Service Temperature Range:  0 to 180 deg F.
	4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight.
	5. Color:  White.

	C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Encacel.
	b. Eagle Bridges  - Marathon Industries; 570.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 60-95/60-96.

	2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
	3. Service Temperature Range:  Minus 50 to plus 220 deg F.
	4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight.
	5. Color:  White.

	D. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-10.
	b. Eagle Bridges  - Marathon Industries; 550.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-50.
	d. Mon-Eco Industries, Inc.; 55-50.
	e. Vimasco Corporation; WC-1/WC-5.

	2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F.
	4. Solids Content:  60 percent by volume and 66 percent by weight.
	5. Color:  White.


	2.5 LAGGING ADHESIVES
	A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-50 AHV2.
	b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-36.
	c. Vimasco Corporation; 713 and 714.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	3. Service Temperature Range:  0 to plus 180 deg F.
	4. Color:  White.


	2.6 SEALANTS
	A. Joint Sealants:
	1. Joint Sealants for Cellular-Glass, Phenolic, and Polyisocyanurate Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Eagle Bridges  - Marathon Industries; 405.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-45.
	d. Mon-Eco Industries, Inc.; 44-05.
	e. Pittsburgh Corning Corporation; Pittseal 444.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Permanently flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 100 to plus 300 deg F.
	5. Color:  White or gray.

	B. FSK and Metal Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Eagle Bridges  - Marathon Industries; 405.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-44.
	d. Mon-Eco Industries, Inc.; 44-05.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F.
	5. Color:  Aluminum.

	C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.
	b. Approved equal

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range:  Minus 40 to plus 250 deg F.
	5. Color:  White.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.
	C. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 20 mil thickness; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-applied jacket schedules.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Zeston.
	b. P.I.C. Plastics, Inc.; FG Series.
	c. Proto Corporation; LoSmoke.
	d. Speedline Corporation; SmokeSafe.

	2. Adhesive:  As recommended by jacket material manufacturer.
	3. Color:  White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.


	D. Metal Jacket:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; Metal Jacketing Systems.
	b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
	c. RPR Products, Inc.; Insul-Mate.

	2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14,. Smooth finish, 0.016 inch thickness
	a. Factory cut and rolled to size.
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper.
	d. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft paper.
	e. Factory-Fabricated Fitting Covers:
	1) Same material, finish, and thickness as jacket.
	2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
	3) Tee covers.
	4) Flange and union covers.
	5) End caps.
	6) Beveled collars.
	7) Valve covers.

	f. Field fabricate fitting covers only if factory-fabricated fitting covers are not available.



	2.8 SECUREMENTS
	A. Bands:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ITW Insulation Systems; Gerrard Strapping and Seals.
	b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

	2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 3/4 inch wide with wing seal or closed seal.



	PART 3 -  EXECUTION
	3.1 GENERAL INSTALLATION REQUIREMENTS
	A. Cover valves, fittings and similar items in each piping system with equivalent thickness and composition of insulation as applied to adjoining pipe run.  Install factory molded, precut or job fabricated units (at Installer's option) except where sp...
	B. Extend piping insulation without interruption through walls, floors and similar piping penetrations, except where otherwise indicated.
	C. Provide continuous insulation through hangers, straps and all other supporting members.
	D. Provide aluminum jacketing around all piping and fittings that are exposed exterior to the building.
	E. Provide protective metal shields and thermal hanger shield inserts at all supporting members to prevent compression of insulation.
	F. Flexible Closed Cell Elastomeric Installation: Slide full sections of insulation onto pipe.  Do not slit pipe to fit around piping.  All edges shall be clean cut. Insulation shall be pushed onto pipe, never pulled. All seams and butt joints shall b...
	G. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Manholes.
	5. Handholes.
	6. Cleanouts.


	3.2 PENETRATIONS
	A. Insulation installation through assemblies:  Provide insulation continuously through assembly penetrations.
	1. For applications requiring only indoor insulation, terminate insulation beyond exterior surface and seal with joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to in...
	2. Seal penetrations to maintain assembly rating.
	3. Extend jacket of outdoor insulation outside of building at least 2 inches beyond the exterior assembly penetration.
	4. Seal jacket to flashing with flashing sealant
	5. Seal penetrations with flashing sealant.


	3.3 GENERAL PIPE INSULATION INSTALLATION
	A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Provide insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.
	3. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour.
	4. Stencil or label the outside insulation jacket of each union with the word "union."  Match size and color of pipe labels.

	B. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at these connections by tapering it to and around ...
	C. Provide removable insulation covers at locations indicated.  Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe.  Provide same insulation jacket as adjoining pipe insulation.
	2. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.

	D. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	E. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.4 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate and Equipment Drain Water below 60 Deg F:
	1. All Pipe Sizes:  Insulation shall be one of the following:
	a. Mineral-Fiber, Preformed Pipe, Type I:  1 inch thick.


	B. Refrigerant Suction and Hot-Gas Piping:
	1. Insulation shall flexible elastomeric be the following minimum thickness:
	a. Less than NPS 1-1/2:  1 inch thick.
	b. NPS 1-1/2 and greater: 1-1/2 inch thick.

	2. For ductless split systems insulate refrigerant suction and liquid lines between evaporators and condensing units. Insulate each line separately.
	3. For refrigeration suction lines, insulate between evaporators and compressors.


	3.5 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket. If more than one material is listed, selection from materials listed is Contractor's option.
	B. Piping, Concealed:
	1. None.

	C. Piping, Exposed indoors:
	1. PVC

	D. Piping, Exposed in Mechanical Rooms, etc..:
	1. Aluminum, Smooth

	E. Piping, Exposed outdoors:
	1. Aluminum, Smooth




