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SECTION 15250 ‑ MECHANICAL INSULATION

PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:

A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this Section.

1.02 DESCRIPTION OF WORK:

A.
Extent of mechanical insulation required by this Section is indicated on drawings and schedules, and by requirements of this Section.  Types of mechanical insulation specified in this Section include the following:

1.
Insulation of piping, tanks, fittings and other surfaces.

2.
Insulation of ductwork, air devices and all equipment pertaining to the air distribution system.

1.03 QUALITY ASSURANCE:

A.
Manufacturer's Qualifications:  Firms regularly engaged in manufacture of mechanical insulation products, of types and sizes required, whose products have been in satisfactory use in similar service for not less than five years.

B.
Installer's Qualifications:  Firm with at least five years successful installation experience on projects with mechanical insulations similar to that required for this project.

C.
Flame/Smoke Ratings:  Provide composite mechanical insulation (insulation, jackets, coverings, sealers, mastics and adhesives) with flame‑spread index of twenty‑five or less, and smoke‑developed index of fifty or less, in accordance with NFPA 90A-1989.

D.
Comply with the latest approved edition of the "Florida Energy Code for Building Construction."

1.04 SUBMITTALS:

A.
Product Data:  Submit manufacturer's technical product data and installation instructions for each type of mechanical insulation.  Submit schedule showing manufacturer's product number, K‑value, thickness, and furnished accessories for each mechanical system requiring insulation.

PART 2 ‑ PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS:

A.
Manufacturers offering products which may be incorporated in the work include Armstrong World Industries, Inc., CertainTeed Corp., Knauf Fiber Glass GmbH., Manville Products Corp., Owens‑Corning Fiberglass Corp., Pittsburgh Corning Corp., and Rubatex Corp.

2.02 PIPING INSULATION MATERIALS:

A.
Fiberglass Piping Insulation:  Preformed sectional heavy density fiberglass insulation and factory applied vapor barrier, all service jacket with pressure sensitive self sealing longitudinal laps and butt strips.  Suitable for operating temperatures from -60oF to +450oF (-50oC to 230oC).

B.
Cellular Glass Piping Insulation:  Preformed split sectional pipe insulation of rigid foamed cellular glass for piping and flat block formed to fit for equipment.  Apply with all joints tightly butted and buttered with joint sealer.  Secure in place with tape, twelve inches on center, secured with at least two points per section.  Cover outdoor insulation with one-eighth inch layer of  white fire-retardant vapor-barrier mastic; apply layer of white open weave glass fabric (10x20 mesh) with all joints overlapped two inches (50MM), and cover with second one-eighth inch(3MM) layer of same mastic.  Paint covered piping with mildew resistent exterior grade paint.


C.
Flexible unicellular piping insulation (Armaflex):  Preformed split sectional closed-cell pipe insulation.  Suitable for operating temperatures of -40oF to +220oF (40oC to 104oC) Thermal conductivity "K" factor of 0.27. Insulation to have a flame spread/smoke developed rating of 25/50 or less. Cover all exterior insulation with aluminum jacket or UV protective paint.

D.
Jackets: 

1.
Type A:  Smooth or embossed aluminum jacket, 0.016" (.4mm) minimum thickness secured with one-half inch (15mm) aluminum bands, for all exterior installations.  

2.
Type B:  Pre-sized reinforced glass cloth, smoothly adhered to insulation or cement surface with lagging adhesive; lap joints a minimum of three inches and adhere with lagging adhesive.

E.
Fittings:  Provide fitting coverings of a similar material and thickness as adjacent pipe coverings.  Cover all elbows, tees, valves, flanges and other fittings of piping system.


F.
Accessories:  All staples, bands, wires, adhesives, cements, sealers and protective finishes to be as recommended by insulation manufacturers. 

2.03
DUCTWORK INSULATION MATERIALS:



A.
Rigid Fiberglass Insulation:  Foil Backed, 3 pound (48kg/m3) per cubic foot density, two inch (50mm) minimum thickness, operating range of -60oF to +450oF


       (-50oC to 232oC).

B.
Flexible Fiberglass Ductwork Insulation:  Foil backed, 3/4 pound per cubic foot (12 kg/m3) density blanket, two inch (25mm) minimum thickness.

C.
Rigid duct lining:  1 1/2 pound per cubic foot density, one inch minimum thickness.  

D.
Jackets:  Presized reinforced glass mesh adhered to insulation or ductwork with fire retardant vapor barrier lagging adhesive.

E.
Provide accessories (staples, bands, wires, etc.) and compounds (cements, adhesives, coatings, etc.) as recommended by insulation manufacturer. 

2.04 EQUIPMENT INSULATION MATERIALS:

A.
Rigid Fiberglass Insulation:  Board with factory applied all service jacket, suitable for operating temperatures of -60oF to +450oF (-50oC to 232oC).

B.
Cellular Glass Insulation:  Preformed flat block cut for equipment with factory applied all service jacket, or Pittcote 404 with PC79 fabric.

C.
Flexible Unicellular Equipment Insulation:  Closed-cell insulation suitable for operating temperatures of -40oF to +220oF (-40oC to 104oC).

D.
High Temperature Insulation:  Suitable for up to 1200oF service, K factor of 0.6 at 600oF (316°C), and density of ten pounds per cubic foot (minimum). 

E.
Jacketing Material:  Provide presized glass cloth jacketing material.

F.
Provide accessories (staples, bands, wire, etc.) and compounds (adhesives, cements, sealers, etc.) as recommended by insulation manufacturer. 

PART 3 ‑ EXECUTION

3.01 INSPECTION:

A.
Examine areas and conditions under which mechanical insulation is to be installed.  Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.02 INSULATION INSTALLATION, GENERAL:

A.
Install insulation products in accordance with manufacturer's written instructions, and in accordance with recognized industry practices. 

B.
Overlap ductwrap a minimum of 2" (50mm) at seam and seal with pressure sensitive tape.  For ducts over 18" (450mm) wide secure wrap to bottom of duct with mechanical fasteners spaced on 12" (300mm)  centers.  Seal all vapor barrier penetrations and connection points at equipment and air devices with mastic and tape.

C.
Install insulation materials with smooth and even surfaces.  Do not use cut pieces or scraps abutting each other.

D.
Clean and dry surfaces prior to insulating.  Butt insulation joints firmly together to ensure complete and tight fit over surfaces to be covered.  Maintain integrity of vapor‑barrier, and protect to prevent puncture or other damage. All surfaces requiring primer will be primed, inspected and approved, prior to the installation of insulating materials.

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

F.
Protect outdoor insulation from weather or ultraviolet deterioration by installing outdoor protective finish or jacketing.

G.
Should condensation occur after the installation of insulating material or in the event the insulation becomes wet, the insulation will be removed and replaced, at no cost to the owner and no time extension to the completion date.

H.
The contractor shall be responsible to coordinate the installation of all insulation materials, and the protection after installation of all finished surfaces through the completion, and the acceptance of the project, as previously described.

3.03 PLUMBING PIPING SYSTEM INSULATION:

A.
Omit insulation on chrome‑plated exposed piping, air chambers, unions, strainers, check valves, balance cocks, flow regulators, drainage piping located in crawl spaces or tunnels, buried piping, fire protection piping, and preinsulated equipment. Except as required by the handicapped code where piping is exposed.

B.
Insulate potable chilled water piping and roof drains and ten feet of connecting drain line with 1/2" (15mm) flexible Unicellular.

C.
Insulate storm water piping (All Sizes) with 1 inch  (25mm) thick cellular glass with mastic covered fabric jacket. Insulate under side of roof drain bodies.

D.
Insulate potable hot water piping and potable hot water recirculating piping with one of the following types and thicknesses of insulation for circulating mains and runouts.

1.
Fiberglass Insulation Thickness for Temperature Range:








(38°C-71°C)



(72°C-93°C)




Pipe Size


100oF - 160oF



161oF - 200oF



up to 1-1/4"
(35mm)

1/2" (15mm)



1" (25mm)





1-1/2" to 2" (40mm-50mm)
1" (25mm)




1-1/2" (40mm)




2-1/2" and up (65mm)

1-1/2" (40mm)



2" (50mm)

2.
Flexible Unicellular:  Non-circulating runouts, not to exceed ten feet in length for all three temperature ranges above, one-half inch (15mm) thick insulation for pipe sizes up to one inch (25mm) and one inch thick insulation for pipe sizes above one inch.

E.
Install insulation on pipe systems subsequent to installation of heat tracing, painting, testing, and acceptance of tests.

F.
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.

G.
Butt pipe insulation against pipe hanger insulation inserts.  For hot pipes, apply three inch wide vapor barrier tape or band over the butt joints.  For cold piping apply wet coat of vapor barrier lap cement on butt joints and seal joints with three inch wide vapor barrier tape or band.

H.
Insulate hot water heat exchanger piping with one inch thick flexible unicellullar when above ground and preinsulated polyurethane insulation one inch when below grade.

3.04 HVAC PIPING SYSTEM INSULATION:

A.
Omit insulation on hot piping within radiation enclosures or unit cabinets; on cold piping within unit cabinets provided piping is located over drain pan; on heating piping beyond control valve, located within heated space; on condensate piping between steam trap and union; and on unions.

B.
Insulate condensate drain piping inside of the building with flexible unicellular insulation 1/2" (15mm) thick for all pipe sizes.

C.
Insulate HVAC chilled water supply and return piping with cellular glass insulation, 1 1/2" (40mm) thick for pipe sizes up to and including 5" (125mm); 2 1/2" (65mm) thick for pipe 6" (150mm) and larger.  Provide pitt wrap coating for underground installations.

D.
Cover valves, fittings, pumps,  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 except where specific form or type is indicated.

F.
Butt pipe insulation against pipe insulation inserts.  For hot pipes, apply 3"  (80mm )wide vapor barrier tape or band the butt joints.  For cold piping apply a wet coat of vapor barrier lap cement on butt joints and seal joints with 3" (80mm) wide vapor barrier tape or band.

3.05 DUCTWORK SYSTEM INSULATION:

A.
Do not insulate fibrous glass ductwork, or ductwork  where internal insulation or sound absorbing linings have been installed unless otherwise indicated.  Do not insulate return ductwork located in return air ceiling plenums.

B.
Insulate outdoor air intake ductwork between air entrance and fan inlet or HVAC unit inlet; HVAC supply ductwork between fan discharge, or HVAC unit discharge, and room terminal outlet, including neck and plenum or supply diffusers; HVAC return ductwork between room terminal inlet and return fan inlet or HVAC unit inlet; and HVAC plenums and unit housings not preinsulated at factory or lined.

C.
Except for oven and hood exhaust duct insulation, install corner angles on external corners of insulation on ductwork in exposed finished spaces before covering with jacketing.

3.06 EQUIPMENT INSULATION:

A.
Omit insulation on factory insulated breechings and stacks, double wall breechings, and boilers and other equipment preinsulated at factory.

B.
Insulate refrigeration equipment, including chillers and chilled water pumps, chemical pot feeders, and air separators with cellular glass, 2" (50mm) thick for surfaces above 35oF (1.7°C), including chilled water pump seals.

C.
Redo poorly fitted joints.  Do not use mastic or joint sealer as filler for gaping joints and excessive voids resulting from poor workmanship.  Apply insulation using staggered joint method for both single and double layer construction.  Apply each layer of insulation separately.  Impale breeching and stack insulation over weld pins or secure with 1/2" (15MM) steel bands on twelve inch centers.

D.
Finish with 1/2" (15mm) coat of finishing cement.  Fill in with cement of sufficient thickness to remove surface irregularities.  Cover insulated surfaces with all-service jacketing.  Lap seams at least two inches.  Apply over vapor barrier where applicable.

3.07 REPAIR, REPLACEMENT AND PROTECTION:

A.
Repair or replace damaged sections of existing mechanical insulation, including units with vapor barrier damage and moisture saturated units both previously damaged or damaged during this construction period.  Use insulation of same thickness as existing insulation, install new jacket lapping and sealed over existing.

B.
Insulation installer shall advise Contractor of required protection for insulation work during remainder of construction period, to avoid damage and deterioration.

END OF SECTION 15250
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