SECTION 230700 - INSULATION, HVAC

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-01 Specification sections, apply to work of this section.

SCOPE

A. Provide all work necessary to insulate all equipment, piping, ducts and other items related to

the piping and duct systems.

RELATION TO OTHER WORK

A

Refer to the section, General Mechanical Provisions", for related requirements. Refer to
other sections of Division-23 and to all other applicable portions of the Drawings and
Specifications.

This section directly relates in particular to sections (which may or may not be included in this
division) which describe the following:

1. Piping systems.
2. Duct systems.
3. Cooling equipment.

Vessels, tanks, stacks, and other items which contain or convey fluids which are at such
temperatures as to create condensation or surface temperatures which are hazardous or
where heat loss or gain prohibits proper system operation.

SHOP DRAWINGS

A

General: Refer to the Section entitled "General Mechanical Provisions". Shop drawings shall
contain complete descriptive and engineering data, including flame spread and smoke
developed ratings (ASTM E84 test method) on all materials and adhesives. Where finishes,
covers, or jackets are specified, provide complete data on same. Shop drawings shall
contain specified information on: densities, conductivities, conductances, or resistances as
required to establish conformance with the specified values or materials.

Industry Standards: Where compliance with an industry, society or association standard is
specified or indicated, certification of such compliance shall be submitted with shop drawings.

Commencement of Work: Submit shop drawings before any work is commenced.

STORAGE OF MATERIALS

A

Do not store fiberglass insulation within the building until it has been "dried in". If no other dry
space is available and this insulation must be installed or stored before the building is "dried
in" and completely enclosed, provide polyethylene film cover for protection.
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1.6

1.7

COMPLIANCE WITH CODES AND STANDARDS

A

Applicable Codes: The total insulation system including insulation, sealant, finishes, etc.,
shall comply with or exceed all code requirements.

NFPA: All materials and adhesives used shall conform to the requirements of NFPA 90A as
to flame spread and smoke developed ratings.

DEFINITIONS AND TERMINOLOGY

A

Terminology: Throughout this section, insulation products may be described as regards the
location, surface or other point at which they are to be applied. Except in special cases
(where a detailed indication or description will be given), the majority of conditions can be
defined in whole or in part by use of (but not necessarily limited to) any or all of the following
words:

"Internal" or "External”.
"Interior" or "Exterior".
"Concealed" or "Exposed".
"Protected" or "Unprotected".

Pobd=

Definitions: Wordage used to describe locations, surfaces or other points or conditions shall
be defined as follows as related to this section. Where the ascertainment or determination of
locations, surfaces and other conditions is obvious from the intent of use of the item (e.g.,
roof-mounted ductwork, underground piping, etc.) or from other information, then the
following words may not be required. If any ambiguity should occur, provide bid based on the
most severe condition; however, obtain clarification from Architect/Engineer prior to
installation:

1. "Internal" and "External": Relates to an item or its surface which is to be insulated or
uninsulated. Does not relate to the confines of the building, structure or other entity in
which the item is located. (Examples: internal/external surfaces of ductwork, pipe, air
handling units or other such items.)

2. 'Interior": Relates to the location of an item as to whether the item is within a heated,
ventilated, air conditioned or otherwise controlled environment of the building, structure or
other entity in which the item is located. "Interior" is always "Protected". (Examples(s):
Interior ductwork, interior piping, interior air handling units.)

3. "Exterior": Relates to the location of an item as to whether the item is outside (i.e.,
exterior to) a heated, ventilated, air conditioned or otherwise controlled environment of
the building, structure, facility or other entity which the item serves or relates. "Exterior"
generally means that the item is surrounded by the ambient outside environment.
"Exterior" is considered "Unprotected" unless otherwise described. (Examples(s):
exterior rooftop air handling units, exterior ductwork, exterior cooling tower.)

4. "Concealed" and "Exposed": Relates to the visibility of an item. "Concealed" implies out-
of-sight from normal view by an occupant, user or employee of the facility when such
person is performing their normal function. "Exposed" implies that the item is readily
visible by such a person when that person is performing a normal function.
(Examples(s): "Concealed interior ductwork"” would be out-of-sight in a ceiling plenum,
whereas "exposed interior ductwork” would be readily visible in a mechanical equipment
room or in a room which intentionally had no ceiling system.)

5. "Protected" and "Unprotected": Relates to an exterior item which may or may not be
sheltered from the outside elements but which exists in contiguous contact with the
ambient environment without benefit of any direct heating, ventilating or air conditioning.
(Example(s): Piping or ducts located in an open crawl space beneath a building would be
"protected/concealed"; in an open parking garage such piping or ducts would be
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"protected/exposed". Piping or ducts on a rooftop would be "unprotected" and usually
"exposed".)

PART 2 - PRODUCTS

2.1 GENERAL

A. Materials: Materials listed are those used as basis of design; equivalent products of
acceptable manufacturers will be accepted. Materials must be approved and recommended
by the insulation product manufacturer for the particular application(s).

B. Flame and Smoke Ratings: Application of insulation materials may require, in many cases,
that the final insulation system comply with NFPA 90A with regard to maintaining a flame
spread rating of 25 or less and a smoke developed/fuel contributed valve of 50 or less. In
such cases, verify that the materials comply with the indicated flame spread and smoke
developed ratings.

C. Applicability: Products and manufacturers listed may not all be applicable. Use only those
products and manufacturers which are indicated as being applicable to a specific insulation
condition.

D. Acceptable Manufacturers: Manufacturers which are listed are those manufacturers who
may make one or more of the insulation products required. Listing of a manufacturer does
not necessarily mean the manufacturer is approved for all applicable insulation conditions.
Each listed manufacturer must still comply with the specific requirements of each insulation
condition to be acceptable for the particular application. Acceptable manufacturers of
insulation-related products include (but are not necessarily limited to) the following:
Armstrong; CertainTeed; Childers Products Co.; Knauf; Manville; Owens-Corning; Pittsburg
Corning; Rubatex; Upjohn Co.; Duracote Corporation; Ferro Corporation; Dow Corning
Corporation; Duro Dyne Corporation; Goodloe E. Moore, Inc.; 3M Co.; United McGill
Corporation, Vimasco Corporation; Foster; Gustin-Bacon; Nomaco Inc.; Insulcoustic; Molded
Acoustical Products; Lion Nokorode and other manufacturers as may be listed for a specific
application.

2.2 BASIC MATERIALS

A. Cellular Glass Insulation: Preformed or block type as indicated or as applicable. Fire, water
and vermin retardant; closed cell glass composition; density of 8.5-pcf. Comply with the
following: ASTM C 552, "Specification for Cellular Glass Thermal Insulation"; Military
Specification MIL-1-24244B. Flame spread rating of "5" and a smoke developed rating of "0"
as per ASTM E 84. Recommended temperature applications from -450°F to 1200°F when
installed in accord with manufacturer's recommendations. Pittsburg-Corning Foamglas.

B. Elastomeric Insulation: Preformed (tube), roll or sheet as indicated or as applicable. Nitrile,
rubber based, closed cell structure. K factor of 0.28 at 75°F. In tube, roll or sheet form of
3/4-inch thickness or less, ASTM E 84 flame spread rating of "25" or less and smoke
developed rating of "50" or less. Recommended temperature applications from -40°F to
220°F when installed in accord with manufacturer's recommendations. Do not install in return
air plenums unless flame spread rating and smoke developed rating are within constraints of
applicable codes. Manufacturers and/or series: Armstrong "Armaflex"; Manville "Aerotube™;
"Rubatex"; Gustin-Bacon "Ultra-Foam".
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C.

Fiberglass Insulation: Inorganic fibrous glass. Flame spread of "25" or less and smoke
developed rating of "50" or less per ASTM E 84.

1. Board: Rigid or semi-rigid form, faced or unfaced as indicated. Stiffness of 475 El, 800
El or 1400 El as indicated.

2. Blanket: Flexible form; faced, unfaced or coated as indicated.

3. Preformed: Jacketed or unjacketed as indicated.

Calcium Silicate Insulation: Preformed or block type as indicated or as applicable. Asbestos
free. Rigid hydrous calcium silicate. K factor of 0.42 at 200°F. Density: 14-pcf. Flame
spread rating of "0" and smoke developed rating of "0" as per ASTM E 84. Recommended
temperature applications up to 1200°F. Use where indicated only on equipment and surfaces
which generate heat; do not use as a cold-surface insulation.

2.3 INSULATION PRODUCTS, BASIC

A

Type PI-1: Pipe insulation, preformed cellular glass. Pittsburg-Corning "Foamglas" or
equivalent.

Type PI-2: Pipe insulation, preformed jacketed fiberglass. Jacketed with factory-applied kraft
reinforced foil vapor barrier jacket. Jacket closure system of double pressure-sensitive
adhesive on longitudinal joints; self-sealing butt strips at circumferential joints; provide
positive vapor barrier seal. Thermal conductivity (K) of 0.24 at 100°F. Owens-Corning
Fiberglas ASJ/SSL-II; Manville Micro-Lok with AP-T Plus jacket; CertainTeed 500 Snap-On;
or equivalent.

Type PI-3: Pipe insulation, preformed unjacketed fiberglass. Suitable for field-jacketing.
Thermal conductivity (K) of 0.23 at 100°F. Owens-Corning Fiberglas No-Wrap, Manville
Micro-Lok, or equivalent.

Type Pl-4: Pipe insulation, preformed segmental rigid calcium silicate. Thickness as
indicated; provide single layer where nominal pipe size allows; provide "factory nested"
double layer when nominal pipe size so requires for the thickness indicated. Owens-Corning
Kaylo; Manville Thermo-12; or equivalent.

Type PI-5: Pipe insulation, preformed elastomeric. Rubatex, Armaflex Il or equivalent.

Type I-1: Cellular glass block insulation. Field formed, fitted and finished as required for the
application. Pittsburg-Corning Foamglas or equivalent.

Type I-2: Calcium silicate block insulation. Field formed, fitted and finished as required for
the application. Owens-Corning Kaylo; Manville Thermo-12; or equivalent.

Type |-3: Elastomeric insulation. Field formed, fitted and finished as required for the
application. Armaflex, Rubatex or equivalent.

Type I-4: Fiberglass flexible blanket insulation. Unfinished, non-combustible, wool-like;
composed of long glass fibers bonded with a thermosetting resin. Thermal conductivity (K) of
0.23 at 100°F. Applicable where indicated for boilers, vessels, breaching and stacks
operating at up to 1000°F. Finished or held in place by wire ties, metal lath, lagging or as
indicated. Owens-Corning Thermal Insulating Wool TIW Type Il or equivalent.

Type DI-1: Duct insulation, fiberglass flexible blanket wrap. Composed of flexible blanket of
glass fiber factory laminated to a reinforced foil kraft (FRK) vapor barrier with a minimum 2-
inch taping and stapling flange on one edge. Suitable for operation at temperatures from
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40°F to 250°F. Thermal conductivity of 0.31 at 75°F. Minimum density of three-quarter (3/4)
pound per cubic foot. Provide in thickness of (2.2) inches unless otherwise specified as 2-1/2
or 3-inch thickness. Owens-Corning All Service Faced Duct Wrap; Manville R-Series
Microlite; CertainTeed Standard Duct Wrap; or equivalent.

Type DI-2: Duct insulation, fiberglass semi-rigid board. Composed of resin bonded glass
fibers faced with a foil scrim-kraft (FSK) reinforced laminate of aluminum foil and kraft bonded
to provide a metallic surface finish vapor barrier; alternate vapor barrier facing (if specifically
indicated) is an all service jacket (ASJ) of high intensity white bleached, chemically treated
kraft paper reinforced with fiberglass yarn mesh and laminated to aluminum foil with fire-
retardant adhesive to impart a clean, white appearance. Conductivity (K) of not greater than
0.23 at 75°F. Provide in thickness of one (1) inch unless otherwise indicated. Provide with
minimum density of 3-pcf unless 6-pcf is specifically indicated. CertainTeed Industrial
Insulation Board Type 1B-300 (or IB-600); Manville 800 Series Spin-Glas Type 814 (or 817);
Owens-Corning 700 Series Industrial Insulation Board Type 703 (or Type 705); or equivalent.

INSULATION ADHESIVES, MASTICS, SEALANTS

A

Adhesive (Type A-E1): For joints and seams in elastomeric insulation (Type 1-3) not requiring
weather protection. Rubatex R-373 Insulation Adhesive; Armstrong 520 Adhesive or
equivalent.

Joint Sealant (Type JS-CG1): Non-hardening vapor barrier sealant specifically designed for
use with cellular glass insulation (Types PI-1, I-1): Foster's 35-40 Foamseal Sealant,
Pittsburg-Corning Pittseal 111 Sealant or equivalent.

Adhesive (Type A-F1): For adhering fiberglass blanket and board insulations (Types DI-1,
DI-2) to metal substrate such as ductwork. Insulcoustic I-C 201, Foster 85-20 or equivalent.

Mastic, General Purpose (Type M-GP1): Non hardening vapor barrier general purpose
mastic. For use where indicated or otherwise applicable. Foster GPM 35-00 or equivalent.

INSULATION FINISHES, JACKETS AND COVERS

A

Finishing Coating (Type FC-E1): For weather protection of elastomeric insulations (Types I-
3, PI-5). Rubatex 374 coating; Armstrong Armaflex Finish or equivalent.

Finish Mastic (Type FM-CG1): For cellular glass insulations (Types PI-1, I-1). Waterproof,
weather, acid and alkali resistant asphalt mastic coating for use in the range of -40°F to
200°F (installation must be done when in the 50°F to 120°F range). Pittsburg-Corning
Pittcote 300 Vapor and Weather Barrier Finish or equivalent.

Finish Fabric (Type FF-CG1): For cellular glass insulations (Types PI-1, I-1). 6 x 6 meshes
per inch polyester fabric for reinforcing the finish mastic. Pittsburg-Corning PC Fabric 79 or
equivalent.

Finish Fabric, General Purpose (Type FF-GP1): Nylon membrane. For use generally with
fiberglass duct insulations (Types DI-1, DI-2) at joints or seams or as may be indicated.
Apply using Foster GPM 35-00 or equivalent.

Jacket, Underground Pipe (Type JP-CG-1): For cellular glass pipe insulations (Type PI-1, |-
1) where indicated. Prefabricated laminate containing a 20 x 10 mesh asphalt impregnated
glass fabric and a 1-mil thick aluminum foil sandwiched between three layers of a bituminous
mastic. External jacket surface coated with a protective plastic film and internal surface with
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a special release paper. Apply around cellular glass pipe insulation in a cigarette type wrap
with the overlap heat sealed. Seal butt joints in the same manner using a 4-inch wide seal
strip of the jacketing. Irregular surfaces of the pipe system shall have the jacket's plastic film
burned away prior to application of a 20 x 10 asphalt impregnated mesh which shall be
sandwiched between two glove coats of finish mastic (Type FM-CG1).

Jacket, Pipe, PVC (Type JP-PVC): All purpose, UL-rated, white vinyl jacket, with or without
self-sealing feature. Pittsburg-Corning "UNI-JAC" or equivalent.

Jacket, Pipe, Aluminum (Type JP-A1): Aluminum jacketing, 0.016 inches thick, type 3003
alloy, H-14 temper, circumferentially corrugated, with a continuously laminated moisture
barrier of one mil polyethylene film and a protective layer of 40 Ib. virgin kraft paper. Childers
Products Co. "Corolon"; General Aluminum Supply Co. (Gasco); Insulcoustic "Alcorjac" or
equivalent.

Pipe Fitting Covers, PVC (Type PFC-PVC): Insulated polyvinyl-chloride fitting covers in
shapes as required; with fiberglass insulation insert. Suitable for temperature range of 0°F to
450°F. Flame spread rating of 25 or less and smoke developed rating of 50 or less when
kept below 150°F. Acid, alkali and chemical resistant. Suitable for painting if required.
Manville Zeston 25/50 PVC Insulated Fitting Covers or equivalent.

Pipe Fitting Covers, Aluminum (Type PFC-A1): Aluminum fitting covers, 0.020 inches
minimum thickness, type 3003 alloy, H-14 temper prefabricated fitting covers with baked
epoxy moisture barrier for pipe sizes through 24". Field fabricate fitting covers for pipe sizes
larger than 24" using 0.020 inches thick aluminum roll jacketing with laminated
polyethylene/kraft moisture barrier. Childers Products "Ell-Jacs", "Gore Ell-Jacs", "Tee-Jack",
"End-Caps", and "Flange Jacs" or equivalent.

2.6 RELATED PRODUCTS

A

B.

Wire (Type W-1): Dead soft, 16-gauge, stainless steel.

Straps (Type ST-1): Stainless steel T-304 (18-8) soft annealed with deburred edge with
stainless steel wing seals. Childers Products "Febstraps" or equivalent.

Tape (Type T-1): High tensile strength rope stock flat back paper pressure sensitive tape.
Pittsburg-Corning "PC Tape No. 25" or equivalent.

Screws (Type S-1): Aluminum pan head type "A" slotted #8 by 1/2-inch.

PART 3 - EXECUTION

3.1 GENERAL

A

Field Forming, Fitting and Finishing: Where preformed insulation products are indicated as
being acceptable for a particular application, provide field formed, fitted and finished
insulation systems if such application is more practical (such as due to size, configuration or
dimensions which may be outside of the availability ranges for size, dimension and/or
thickness of preformed products).
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3.2

Pre-installation:

1. Do not apply insulation adhesives, materials or finishes until the item to be insulated has
been completely installed and tested and proved tight and suitable for insulation.
2. Prepare surfaces to be clean and dry before attempting to apply insulation.

Insulation Shields: Provide hanger or pipe support shields of 16 gage (minimum) galvanized
steel over or embedded in the insulation. Shield shall extend halfway up the pipe insulation
cover and at least 6" on each side of the hanger. Securely fasten shield with pipe straps at
each end.

. Valves, Cocks and Specialties: Insulate as for the related piping system in which they are

located unless otherwise indicated.

Factory Pre-insulated Components: Where equipment and other system components are
specified in other sections to have factory installed insulation, then no additional insulation is
required as work of this section unless additional non-factory-installed insulation is
specifically described. Examples of such equipment and components which may not require
additional insulation include, but are not necessarily limited to, boiler vessels, chiller
evaporators, air handling units, airside terminal units, and similar items.

Minimum Thicknesses: Insulation thicknesses which are indicated are minimum thicknesses.
Contractor may provide the same insulation material in greater thickness as an aid to
installation and handling procedures or due to material availability and procurement
considerations.

Branch Runouts: Branch runouts are considered to be individual supply/return pipes to
individual terminal heating or cooling units (duct mounted coils, airside terminal units with
heating coils, fan coil units, humidifiers, and similar small equipment). The supply/return pipe
to such units is not considered to be a branch runout if the length of the supply or return pipe
exceeds 12'-0" in length to the coil/unit connection.

Insulation for Plumbing Systems: See other sections describing insulation for plumbing
systems.

INSULATION THICKNESS FOR PIPING SYSTEMS

A. General:

1. Basis: Insulation thicknesses for piping are given for insulation installed in the locations
indicated. Thicknesses are based on the various conditions of temperature, usage and
environment which are typically encountered.

2. Applicable Thicknesses: All thicknesses as applicable to all conditions may not be given
in this section article. Where an insulation thickness for a particular application is
specified to be of other thickness than may be listed in this section article, "INSULATION
THICKNESSES FOR PIPING SYSTEMS", then provide the insulation in the thickness
indicated in other portion of this section which specifically describes the particular
insulation application and its required insulation thickness. Thicknesses for other than
piping insulation are given in the specific description of the particular application or
description of the particular material used.

3. Ambient Conditions: Unless otherwise indicated, ambient conditions for the purpose of
describing insulation thicknesses are related to cold applications to prevent condensation
or excessive heat gain (e.g., chilled water pipe, cold vessels) and are related to hot
applications to prevent harm to personnel or to prevent objectionable heat loss to the
environment (e.g., hot water pipe, hot vessels, hot stacks).
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3.3

B.

a. These conditions are generally:

Interior: 80°F and 80% RH.
Exterior: 90°F and 80% RH.

4. Thickness Requirements: Thicknesses are given below based on the following
information:

a. General type of fluid or process involved (e.g., chilled water, hot water, steam,
refrigerant).

b. General location and, if necessary, conditions related to temperature (either or both
internal or external to the insulation barrier) and ambient environment of the insulated
item.

c. Pipe size range.

Chilled Water Piping Systems: Fluid generally considered to be between 40°F and 65°F.
Thickness is for cellular glass unless other insulation material is indicated.

Location or Description Pipe Size (inches) Insulation Thickness

Interior Upto 1 1-1/2"
Interior 1-1/4 to 4 2"
Interior 6 and up 2-1/2"
Exterior Upto4 2-1/2"
Exterior 6 and up 3"
Underground All Sizes 2"

CHILLED WATER PIPING SYSTEMS

A

Interior, Concealed (e.g., ceiling plenums): Insulate with prefabricated, cellular glass pipe
insulation (PI-1, 1-1). Butter joints with joint sealant (JS-CG1) and secure each section with
not less than two wires (W-1). Finish with a layer of fabric (FF-CG1) applied between two
glove coats of mastic (FM-CG1). Mastic and fabric shall be applied in strict accordance with
the manufacturer's recommendations.

Interior, Exposed (e.g., central mechanical rooms, air handling unit rooms): Insulate with
prefabricated, cellular glass pipe insulation (PI-1, I-1). Butter joints with joint sealant (JS-
CG1) and secure each section with not less than two wires (W-1). Finish with jacketing (JP-
A1). Secure jacketing with straps. Finish elbows and fittings with mastic (FM-CG1),
reinforced with fabric (FF-CG1); or finish with fitting covers (PFC-A1). Finish materials shall
be applied in strict accordance with the manufacturer's recommendations.

Exterior, Protected: Same insulation system as for "Interior, Exposed" except thickness as
required.

Exterior, Unprotected: Same insulation system as for "Exterior, Protected" except thickness
as required.

Underground: Insulate with cellular glass pipe insulation (PI-1, I-1). Butter joints with joint
sealant (JS-CG1) and secure each section with not less than two wires (W-1). Finish with
underground jacket (JP-CG1) having 2-inch minimum overlap of the longitudinal seams.
Heat seal longitudinal seams with a propane torch. Cover butt joints with a 4-inch wide strip
of jacket with the edges heat sealed around the circumference. Precut the jacket to fit the
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contour or irregular surfaces such as 90° bends, 45° bends, fittings, etc. to which it is to be
applied; in addition to heat sealing the jacket on these irregular surfaces, burn away the
polyester film and glove a coat of mastic (FM-CG1) on the surface; while this coat is still
tacky, embed a 10 x 10 asphalt impregnated fabric (FF-CG1) into the mastic. After this
application has dried for not less than one hour, apply another coating of mastic. Caution:
Keep mastic away from sparks and open flame and keep container closed when not in use.

Underground Expansion Joints, Expansion Elbows and Expansion Loops: Provide oversized
insulation telescoped over the adjacent pipe insulation to provide close fit and adequate
annular space to allow all movement expected to be encountered through maximum
temperature ranges (including idle) of the conveyed fluid. Provide 1-1/2 pcf density fiberglass
pipe insulation of thickness equal to the cellular glass insulation beneath the oversized
insulation to completely fill the annular space void and yet allow freedom of pipe movement.
Comply with insulation manufacturer's recommendations for these conditions or with details
on drawings, as applicable.

3.4 CONDENSER WATER PIPING SYSTEMS

A

No requirement for insulation on condenser water piping. Piping exposed to exterior UV, is
required to be jacketed if polypropylene piping system is used.

3.5 DUCT SYSTEMS

A

B.

General:

1. Locations and extent of both internal and external insulation for duct systems are
described in section entitled "Ductwork” and/or by the "Duct Type and Location
Schedule" on the Drawings.

2. Internal Insulation: Ductwork which is required to be insulated internally
(acoustically/thermally lined) shall be insulated as work of the section entitled "Ductwork".

3. External Insulation: Ductwork which is required to be insulated externally shall be
insulated as work of this section.

4. Factory Insulation: Ductwork which is factory manufactured with internal or external
insulation is not to be additionally insulated as work of this section unless specifically
stated. Such factory insulated ductwork generally consists of flexible externally insulated
ductwork and double walled acoustically thermally lined ductwork.

Interior, Concealed (e.g., ceiling plenums): Where external insulation is required, insulate
externally with 2.2 inch thick fiberglass blanket wrap (Type DI-1). Adhere duct insulation
using adhesive (Type A-F1) applied in accordance with the manufacturer's recommendations.
Where duct width exceeds twenty-four inches (24"), the insulation shall be additionally
secured to the bottom of the duct using mechanical fasteners spaced one foot (1') on center.
Insulation shall be applied with edges tightly butted, and all joints and breaks in the vapor
barrier sealed using glass fabric and mastic applied in conformance with manufacturer's
recommendations.

Interior, Exposed, (e.g., air handling unit rooms): Where external insulation is required,
insulate with 1-inch thick semi-rigid fiberglass board (Type DI-2). Adhere to ductwork with
adhesive (Type A-F1). Finish joints and seams with finish fabric (Type FF-GP1).

Single wall Return air ductwork is not required to be insulated. First 20 feet from AHU is
required to be double wall.
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3.6

3.7

DUCT SYSTEMS EQUIPMENT

A

B.

General: Insulate as follows unless detailed to a greater extent on the Drawings.
Fire damper and Fire/Smoke Damper External Surfaces:

1. Externally Insulated Duct Locations: Extend duct insulation up face of fire damper to
damper sleeve. Seal insulation edges with 4-inch minimum width duct tape.

2. Internally Insulated Duct Locations: Provide additional external insulation from a point on
the duct 12 inches from the fire damper to the fire damper and on the face of the fire
damper to the fire damper sleeve. Seal insulation edges with 4-inch minimum width duct
tape.

Air Distribution Devices: Insulate the backs of all ceiling diffusers and other air outlet devices
installed in other than return air plenums as specified for interior concealed ducts.

COLD EQUIPMENT AND RELATED COMPONENTS

A

Pump Volutes for Chilled Water Systems: Provide sealed insulated removable housing
around pump volute for access for routine maintenance. Housing shall be finished with
aluminum jacketing.

Expansion Tanks(s), Air Separator(s) and Chemical Pot Type Feeder(s) for Chilled Water
Systems: Insulate with elastomeric sheet insulation (Type 1-3). Secure the insulation with
adhesive (Type A-E1) applied to a clean surface and finish with a layer of membrane (Type
FF-GP1) applied between two glove coats of mastic (Type M-GP1). Insulation thickness
shall be one and one-half (1-1/2) inch.

Condensate Drain Piping From Cooling Equipment:

1. Interior, and Exterior, Protected: Insulate with preformed elastomeric pipe insulation
(Type PI-5) secured with adhesive (Type A-E1) and finished with white finish coating
(FCC-E1). Thickness 3/4-inch. Provide 25/50 flame/smoke rating.

2. Exterior, Unprotected: None applicable.

Cold Surfaces at Chillers and Evaporators: Factory insulated. No insulation required as work
of this section.

Flexible Pipe Connectors for Vibration Isolation: Insulate with elastomeric insulation (Type 1-
3). Secure the insulation with adhesive (Type A-E1) applied to a clean surface and finish with
white finish coating (FC-E1). Insulation thickness shall be one and one-half inches (1-1/2").

END OF SECTION 230700
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