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SECTION 23 07 00

INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED REQUIREMENTS

Comply with Division 1 - General Requirements and referenced documents.

Comply with all other Division 23 Sections as applicable. Refer to other Divisions for
coordination of work with other portions of work.

SYSTEM DESCRIPTION

Provide the systems of insulation which are specified for the control of heat transfer,
sound control, and prevention of condensation.

Provide protective devices to prevent compression abrasion or puncture of the piping
insulation systems installed to include inserts, pipe shields, PVC jacketing and
aluminum jacketing as specified herein.

Provide piping identification systems as specified in Section 23 05 53, Identification for
Equipment and Piping.

QUALITY ASSURANCE

The installation of all thermal insulation shall be performed by a single firm regularly
engaged in the insulation business, using skilled insulation mechanics and using
insulation materials which are the product of reputable manufacturers. The application
of the materials by the insulator shall be in accordance with the published standards of
the manufacturer of the materials, using any special materials as required by these
specifications and by those published standards.

Materials shall be manufactured by Schuller, Pittsburg Plate Glass, Owens-Corning,
Foster, Certainteed, Johns Mansville, or Knauf.

SUBMITTALS

Product Data: Submit manufacturer's descriptive literature and installation instructions
to allow review of Materials and Methods to ensure complete compliance with
specifications.
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B. Shop Drawings: Submit materials to be used and method of application for each
system in tabular form. General statements not specifically identifying means or
methods to be used shall be cause for rejection. Include descriptive data and cut sheets

on each type of insulation material, sealing method, adhesives used, insert types, shield
sizes, and PVC or aluminum jacketing as specified.

1.5 PRODUCT HANDLING

A. Cover and protect material in transit and at site. Material not properly protected and
stored and which is damaged or defaced during construction shall and will be rejected.

Promptly replace all damaged, deteriorated or wet insulation materials.

Storage and protection of materials shall be in accordance with Section 23 05 00.

PART 2 - PRODUCTS

2.1 PIPING AND EQUIPMENT INSULATION MATERIALS

A. Condensate Drains, Drains and Miscellaneous Lines:

1.

The drain from each Roof-Top AC Unit condensate drain pan and all refrigerant
suction piping shall be insulated with foamed plastic, below roof, Armacell
Armaflex or Aeroflex Aerocell slipped on while the piping is being fabricated, and
with all joints, butt type, sealed using an adhesive recommended by the
manufacturer of the plastic. The insulation shall be continuous from the drain
opening in the Air Handling equipment condensate pan (when located inside the
building) or from the roof penetration when located on the roof, to the point of
discharge with an open sight air gap over a drain. All formed plastic insulation
shall meet ASTM E-84 requirements. Provide 1/ 2" thick insulation on condensate
drains and 1-1/2" thick insulation on refrigerant suction piping. For all “Armaflex”
type insulation installed outdoors apply two (2) coats of NOMACO K-Flex R-374,
or Foster 30-64, or approved equal, protective coating (ultra-violet rays), white in
color.

B. Refrigerant Lines Exposed to the Outdoors:

1.

Insulate as described in A.1 above.

Cover with an 0.016 inch thick aluminum with locked seams and banded joints
made watertight. Jacketing shall be equivalent to Childers Aluminum roll
jacketing conforming to ASTM B-209, with smooth mill finish.

Cover mechanical couplings and fittings with prefabricated aluminum jacketed
fitting covers with factory applied moisture barriers to thickness to match that on
piping and band in place. Fitting covers shall be equivalent to Childers ELL-
JACS., Tee-Jacs, Flange-JACS, and Valve-JACS. Seal ends to prevent moisture
penetration and to make completely weatherproof.
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2.2 DUCTWORK INSULATION MATERIALS

A. Duct Insulation - External:

1.

[98)

Concealed (above ceilings) external duct insulation shall be glass fiber blanket-
type insulation of not less than 3/4 1b. per cu. ft. density with a factory applied
flame-retardant vapor barrier facing. Facing shall consist of a layer of aluminum
foil, reinforced layer of glass fibers, and a layer of kraft paper all bonded together
with fire-retardant and adhesive. Insulation, adhesives, and tapes shall be rated in
accordance with U.L. 181A or 181B. Minimum ductwrap insulation thickness
shall be two inches (2") thick and be equal to Certainteed Type IV duct wrap.

All insulation systems shall meet the requirements of the 2015 version of the
International Energy Conservation Code, which requires a minimum installed R-
value of 6.0 for conditioned, cooled or heated, and outside air system ductwork and
plenums when located inside buildings or spaces. Increase insulation thicknesses
as required to comply.

Water Vapor Permeance shall be no greater than 0.05 Perms per ASTM-E-96.

Fire Hazard Classification of installed duct insulation systems shall meet the
requirements of ASTM-E-84; Flame Spread of 25, or less; Smoke Developed and
Fuel Contributed of 50, or less. All insulation systems, adhesives, mastics,
sealants, and tapes shall be U.L. rated for the application. All tapes used shall be
acrylic based.

All external duct insulation shall be a regularly manufactured product of one of the
following:

Knauf.
Owens Corning.

Johns Manville.
Certainteed.

a0 o

B. Duct Insulation - Internal:

1.

Internal duct insulation, liner, shall be in thicknesses as indicated herein, and be as
specified in Specification Section 23 30 00. Duct liner shall be one inch (1") thick
on all return, transfer, and relief air ducts, and on portions of general exhaust air
ductwork systems as specified elsewhere herein. Internal duct insulation on all
conditioned, cooled or heated, supply, all outside air ductwork systems and all
mixed air plenums shall be 1-1/2" thick duct liner.

All duct liner shall be made of glass fiber coated with a bonded mat on the air
stream side of the insulation. Coating shall be neoprene based meeting the
requirements of NFPA-90A and U.L. Standard 723. Insulation shall not be less
than 1.5 1bs. per cu.ft. density, and have a K-value of 0.28 per ASTM-C-177 at a
mean temperature of 75 Deg.F.

All insulation systems shall meet the requirements of the 2015 version of the
International Energy Conservation Code, which requires a minimum installed R-
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value of 6.0 for conditioned, cooled or heated, supply and all outside air system
ductwork and mixed air plenums when located inside buildings or spaces. Increase
insulation thickness as required to comply.

4. Fire Hazard Classification of installed duct insulation systems shall meet the
requirements of ASTM-E-84; Flame Spread of 25, or less; Smoke Developed and
Fuel Contributed of 50, or less.

5. All insulation systems, adhesives, mastics, sealants, and tapes shall be U.L. rated
for the application.

6. All duct liner shall be suitable for the air velocities to be encountered in each
system, and shall generally be suitable for velocities of up to 6000 FPM.

7. Acceptable duct lining manufacturers shall be:

a. Certainteed.

b. Knauf.

c. Owens Corning.
d. Johns Manville.

C. Duct Insulation - Outdoors

1. Insulate as noted for internal insulation.
Provide an additional one inch (1") thick external rigid fiberglass board.

3. Finally, cover with 0.016" aluminum with locked seams and banded joints made
water tight. Jacketing shall be equivalent to Childers Aluminum roll jacketing
confirming o ASTM B-209 with smooth mill finish.

PART 3 - EXECUTION

3.1 GENERAL

A. Apply insulation and pipe covering after all of the piping system to be insulated has
been pressure tested, found to be completely tight (without leaks), and accepted as
such. All insulated T-handles, blow-down valves, extended handles and caps should be
installed prior to commencing with insulation. Verify that control, isolation, and
balancing valves and any other piping specialty where a valve stem or test port extends
beyond the normal pipe insulation thickness to be installed is installed pointed upward
vertically. Thoroughly clean and dry all surfaces prior to being covered.

B. All insulation shall be continuous through wall and ceiling openings and sleeves. Use
exterior duct wrap insulation on the outside of smoke and fire damper sleeves. Create a
secondary sleeve around the primary sleeve to allow a complete insulation system as
allowed by the local authority having jursidiction.

C. All insulation and accessories shall have composite (insulation, jacket and adhesive
used to adhere the jacket to the insulation) fire and smoke hazard ratings as tested under
procedure ASTM E-84, NFPA 255, and UL 723 not exceeding:
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Flame Spread 25
Smoke Developed 50
Fuel Contributed 50

D. Unsightly work shall be cause for rejection, including poor application of adhesives and
coatings beyond the insulation which coats valves or other piping specialties.

E. Damage or Modification to Insulation: Where new insulation is disturbed or damaged
during the process of installing other new materials, making new connections, etc., it
shall be repaired or replaced to return it to its original condition and appearance.
Where lines are removed and connections to insulated lines are capped, insulate those
caps as well as repairing damaged insulation. Materials shall match those presently
installed in thickness, density, insulating value, jacketing, etc.

F. Miscellaneous Lines: Piping connected to chilled or hot water lines through which
there might be fluid flow on occasions such as the lines connected to air vents, lines
running to compression tanks, etc. shall be insulated as described for other piping in
those systems.

G. Hanger and Support Locations: At the location of hangers or supports for pipes run
above ground and finished with a vapor seal insulation, provide rigid sections of cork,
Foamglas, calcium silicate or high density polyurethane, at least the same thickness as
the adjacent insulating material to adequately support the pipe without compression of
the insulating material and cover with a vapor seal that is bonded to the adjacent
insulation as described for fittings in the lines. Where the insert has an insulating value
less than the adjacent pipe insulation the thickness of the insert shall be increased to
equal the insulating value of the adjacent pipe insulation. Wood inserts shall not be
allowed. Hangers and supports for piping insulation to receive a vapor barrier shall be
installed exterior to the insulation.

H. Material Changes: Wherever there is a change in materials on lines that are vapor
sealed, apply a suitable adhesive that is compatible with both materials, tapes, etc., as
required to maintain the vapor barrier.

I.  The following describes materials, thickness and finishes for insulation on piping. In
the following "exposed" shall mean any line or duct exposed below the finished ceiling
and structure where no ceiling is installed, in any room space, area, mechanical rooms,
closets, and any line or duct run exterior to the building, including above the roof.
"Concealed" shall mean any line or duct located above ceilings, in furrings, in chases,
in crawl spaces, and buried in direct contact with the soil.
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J. All insulation materials and jacketing shall exhibit the following characteristics:

Water sorption, per ASTM C 1104, shall be less than 0.02%.

Linear shrinkage, per ASTM C 356, shall be negligible.

Stress corrosion, per ASTM C 795, shall not cause corrosion.

Corrosiveness, per ASTM C 665, shall not be any greater than sterile cotton.
Resistance to fungi, mold and mildew and bacteria, per ASTM C 665, shall be
rated as not promoting growth of fungi and bacteria. Inhibitors shall be added to
specified products to meet these requirements.

Al

3.2 DUCTWORK

A. Duct Insulation - Internal: Provide sound absorbing and thermal insulation to the
interior surface of the following duct systems: Line the first 10 foot from the unit of all
rectangular low pressure supply (except kitchen make-up air ducts), return, relief,
transfer, and outside air ducts and supply, mixed, and return air plenums, unless noted,
otherwise on the drawings. Additionally, line the first 10 feet of general exhaust ducts,
except grease, fume, exhaust systems. on both sides of in-line fans and for the first 10'-
0" from the fan curb toward the occupied space for roof mounted fans. All lined
ductwork shall be increased in size to maintain the clear inside (air stream) dimensions
designated on the Drawings.

1. Duct liner shall be applied in accordance with the manufacturer's
recommendations, with the coated, or mat-faced, surface located away from the
metal (exposed to air stream). It shall be adhered to the metal with Foster 85-10 or
85-15 adhesive applied to the entire inner surface of the duct. The liner shall be
further secured to the duct with Graham Insulating Pins and Clips or other metal
clips of the type which do not protrude through the duct. Those clips shall be
installed on not greater than 12" centers both ways. All seams and openings in the
liner shall be carefully sealed with adhesive.

2. Paint all joints in liner and butter the edges of sections where sections of ductwork
will be joined using Foster No. 30-35, or equivalent adhesive.

3. Where damper rods occur, suitable metal bushings shall be provided on each end
of the damper rod inside the duct, to provide clearance between the damper blade
and the lining.

4. Refer to Section 23 30 00, HVAC Air Distribution.

5. Due to the 2018 version of the International Energy Conservation Code,
conditioned air, heated or cooled air (includes outside air intake ductwork),
ductwork insulation located inside the building envelope shall have a minimum
installed R-value of 6.0. For lined ductwork, this shall be accomplished by using
1-1/2" thick duct liner. Coordinate insulation requirements with other Sections of
these Specifications.
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B. Duct Insulation - External:

1. Externally insulate all rectangular and round supply and return air ducts not
containing internal lining (Kitchen make-up air ducts shall not contain internal
lining and shall always be externally insulated).

2. Additionally insulate the outside of all fire, fire-smoke, and smoke damper sleeves
penetrating walls and floors to insure a continuous insulation system.

3. External insulation shall be applied in accordance with the manufacturer's
recommendations by impaling over pins using speed clips or be secured with
adhesive.

4. Seal all joints, breaks, fastener penetrations and punctures with a 3" wide vapor
barrier strip similar to that of facing materials secured with adhesive. Pins shall be
spaced 12" on center both ways. Adhesive shall cover the entire duct surface.

5. Blanket type insulation shall generally be used on concealed ductwork only with
rigid insulation board being used exclusively on exposed ductwork, which shall
also receive a PVC jacket when located 12'-0", or less, above the finished floor.

6. Mastic seal all jacketing penetrations with a vapor barrier coating with a maximum
perm rating of 0.02 Perms.

3.3 SHIELDS AND INSERTS

A. Metal saddles, shields, shall be applied between hangers or supports and the pipe
insulation. Saddles shall be formed to fit the insulation and shall extend up to the
centerline of the pipe and the length specified for hanger inserts. Shields shall be made
of galvanized sheet metal and shall be of sufficient size and length to prohibit the
crushing of the insulation materials. Saddle shields shall be as follows:

Metal Saddles
Pipe Size
Metal Gauge | Length
3/4" to 3" 18 12"
4" to 6" 16 12" - 18"
8" to 10" 14 24"
12" & Larger 12 24"

END OF SECTION
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