SECTION 15250 – PIPE, DUCT, AND EQUIPMENT INSULATION


PART 1 – GENERAL

1.1 RELATED SECTIONS

Refer to Section 02600 for requirements regarding insulation of underground utilities and piping described in Divisions 2 and 15.

1.2 SCOPE OF SECTION

This section contains the requirements relating to pipe, duct, and equipment insulation.  Referenced levels of thickness in this section are minimums.

PART 2 – PIPE INSULATION

2.1 Interior above grade Concealed Piping Systems:

A. All piping systems to be insulated as indicated below followed by a Kraft paper, all service jacket.

B. All domestic cold water piping (DCW), except as noted, shall be insulated with 1.0”, 3.0 # density fiberglass insulation. Insulation on DCW piping shall begin where piping enters crawl space from exterior or through exterior foundation wall.

C. All domestic hot water piping (DHW) to be insulated as follows:

1. Pipe sizes 0 - 1.5”, 1.0” thick, 3.0# density fiberglass

2. Pipe sizes 2 - 4”, 1.5” thick, 3.0# density fiberglass

3. Pipe sizes above 4”, 2.0” thick, 3.0# density fiberglass

D. All heating water piping to be insulated as follows:

1. Pipe sizes 0 - 1.5”, 1.5” thick, 3.0# density fiberglass

2. Pipe sizes 2 - 4”, 2.0” thick, 3.0# density fiberglass

3. Pipe sizes above 4”, 2.5” thick, 3.0# density fiberglass

E. All chilled water piping to be insulated as follows:

1. Pipe sizes 0 – 1.5”, 1.0” closed cellular rubber

2. Pipe sizes 2 - 4”, 2.0” closed cellular glass

3. Pipe sizes above 4”, 2.5” closed cellular glass

F. All steam piping to be insulated as follows:

1. Pipe sizes 0 - 1.0”, 1.0” calcium silicate

2. Pipe sizes 1.25” – 3.0”, 2.0” calcium silicate

3. Pipe sizes above 3.0”, 3.0” calcium silicate

G. All steam condensate piping to be insulated with 1.0” calcium silicate.

H. All exposed piping, such as mechanical rooms, stairwells, crawl spaces, attics or other occupied spaces, shall have an additional layer of Kraft paper all service jacket with vapor sealing tape followed by an 8 oz./sq. yd. canvas cloth wrap, glued with two coats of sizing.  Finish by painting with two coats of latex based paint.  Color to be selected by Architect.

2.2 Exterior Direct Burial Piping Systems:

All Chilled Water, Domestic Hot Water and Heating Water piping to be pre-insulated type as follows:

A. General:  Piping installed below grade shall be equal to Perma-Pipe, Poly-Therm, Fully Engineered Pre-insulated Piping System, flanged at each end 6” above grade, or 6” inside foundation walls, for connection to other piping system(s) specified elsewhere.  Piping system shall consist of a service pipe, sprayed with 2.0” (minimum) of 2.0 # density polyurethane foam insulation and protected on the exterior with a HDPE jacket.  Insulation must be completely free of voids.

B. Service Pipe:  Chilled Water service pipe to be schedule 40 black steel.  Domestic Hot Water service pipe to be type K copper.  Heating Water service pipe to be schedule 40 black steel.  Steel pipe shall be domestically produced with mill certification.

C. Field Services:  Provide factory trained field technician to supervise and provide assistance during critical periods of installation such as unloading, field joint preparation and fabrication, and system testing.

D. Field Joints:  After Service Pipe joint fabrication, piping system shall be hydra-statically pressure tested to 150 psig for 48 hours, and witnessed by Engineer. Pressure drop over the test period shall be negligible.   Then, joints can be field insulated utilizing factory supplied field joints kits.  Make up of field joints shall match that of the pre-insulated pipe.

E. Pipe Trench:  Top of largest pipe shall be a minimum of 24” below finished grade.  Provide a 6” clean sand bed, tamped in place, for piping to lay on.  Provide a minimum of 2” spacing between adjacent piping jackets and 6” to the sides of trench.  Backfill over all piping in trench with clean sand providing 12-14” of compacted sand above top of largest pipe.  Backfill remaining trench, evenly and continuously, with uniformed layers of suitable excavated soil, compacting in 6” layers up to finished grade.

F. The Construction Documents should incorporate the standard CADD details provided by the manufacturer to show the level of quality that ECU expects of this installation, or as a minimum, Contractor must have supplier provide scaled shop drawings showing all details of installation for review by Engineer.

2.3 STEAM AND CONDENSATE PIPING:

All steam/condensate piping shall be insulated as follows:

A. All steam/condensate piping, below grade, to be installed in separate conduit systems and insulated as specified for interior applications.  Conduit system to be equal to Perma-Pipe Ricwil, Imperial II, Fully Engineered Pre-insulated Piping system.

B. Conduit system to be 10 gauge steel, with a 50 mil coating of urethane elastomer reinforced with fiberglass.  Conduit shall be Drainable, Dryable and Testable.  Testing of conduit system, prior to back filling, shall be done by Contractor as per manufacturers instructions, and witnessed by Engineer.

C. Provide pipe support guides, expansion loops and other fittings necessary for a complete and sound installation.  Provide end seals and glands at points of termination into tunnel and building exterior foundation wall, as per manufacturers written instructions.  Provide leak plates as necessary.  Provide anchors in conjunction with expansion loops.

D. For conduit system trench, provide a 6” clean sand bed, tamped in place, for conduit to lay on.  Provide a minimum of 2” spacing between adjacent conduit jackets and 6” to the sides of trench.  Backfill over all conduit in trench with clean sand providing 12-14” of compacted sand above top of largest conduit.  Backfill remaining trench, evenly and continuously, with uniformed layers of suitable excavated soil, compacting in 6” layers up to finished grade.

E. Provide factory trained field technician to supervise and provide assistance during critical periods of installation such as unloading, field joint preparation and fabrication, and system testing.

F. The Construction Documents should incorporate the standard CADD details provided by the manufacturer to show the level of quality that ECU expects of this installation, or as a minimum, Contractor must have supplier provide scaled shop drawings showing all details of installation for review by Engineer.

G. Steam manholes shall be provided every 200 linear feet, a maximum, of straight piping and at every turn, excluding expansion loops, in the piping system.   Where piping follows rapid changes in topography, manholes shall be provided as deemed necessary.  Manholes shall be a minimum of 8’W x 8’L x 8’H and with exterior waterproofing. Manhole lids shall be a minimum of 30” diameter, large enough to service, remove, or install equipment and arranged to restrict entry of surface water. Manholes lids shall be labeled “Confined Space Entry” and “Steam”. Manholes shall have a 12" x 12" x 12" sump pit directly below one manhole entrance. Manholes shall have two exits strategically placed to provide free access, each with a galvanized ladder securely attached. Outside of manhole shall be coated with bituminous material, to prevent infiltration, prior to placing in ground.  Section joints shall be coated once placed in final position prior to backfill.  Refer to Section 02600, Utility Piping Materials and Methods, for more information.  
2.4 Exterior, Exposed Above Grade Piping:

All chilled water piping located exterior to building, exposed, shall have self-regulating electrical tape wrap for freeze protection followed by insulation and jacket as specified for interior applications. Then, insulation shall have an additional layer of Kraft paper jacket with vapor sealing tape followed by two 15 # layers of building felt paper, with joints overlapping a minimum of 3”, sealed with mastic.  Sealed paper to be held in place with 16 gauge copper wire, on 8” centers, followed by a .020” aluminum or .016” stainless steel jacket.  All horizontal joints to be on bottom and sealed with color matched silicon sealant.  Jacket to be strapped with 0.75” bands of same material as jacket, spaced 18” on center.

2.5 Exterior, Exposed Below Grade Piping (Tunnel & Manhole Piping):

A. Unless otherwise indicated based upon flooding probability, all piping in manholes/tunnels shall be insulated as specified for interior applications.

B. Then, insulation shall have an additional layer of Kraft paper all service jacket with vapor sealing tape followed by two 15 # layers of building felt paper, with joints overlapping a minimum of 3”.  Paper to be held in place with 16 gauge copper wire, on 8” centers, and followed by a .020” aluminum or .016” stainless steel jacket.  All horizontal joints to be on bottom and sealed with color matched silicon sealant.  Jacket to be strapped with 0.75” bands of same material as jacket, spaced 18” on center.

C. Where a flooding potential exists or is anticipated, piping shall be insulated as specified for direct burial application.

2.4 EXECUTION:

All domestic and chilled water piping and equipment shall be insulated so as to prevent moisture condensation on exterior surfaces.  If condensation occurs at any time during the warranty period, the contractor shall be required to re-work the insulation until satisfactory at no additional expense to the owner.  In exposed locations where insulation may be subject to damage, specify a protective aluminum jacket cover. 

Odor control methods (ventilation/isolation) shall be employed where cellular glass insulation is installed in or near occupied areas.

PART 3 – DUCT INSULATION

3.1 Duct Systems:

A. Supply duct insulation to be 2” thick, 1.5 # density, fiberglass duct wrap with foil face vapor barrier.  Return air and outside air duct insulation to be 1.5” thick, 1.0 # density, fiberglass duct wrap with foil face vapor barrier.  Where exhaust or relief duct is exposed to hot, humid air, duct shall be insulated with 1.5” thick, 0.75 # density, fiberglass duct wrap with foil face vapor barrier.

B. Duct liner can be used, for sound attenuation only, within 15 ft. of any supply, return or exhaust fan.  Any duct liner used shall be Armstrong Armaflex sheets or equally durable, abrasive resistant, acoustical liner, 1” thick.  As an option where liner is used, specify Schuller Permacote Linacoustic HP duct liner in 1” thickness, or equal.  This applies to all specs, where liner is used within the air stream.  The usage of duct liner does not take the place of the required exterior duct wrap insulation.  Mechanically fastened as necessary.

C. Duct work insulation that is exposed, such as mechanical rooms, crawl spaces, attics or other occupied spaces, shall have an additional layer of Kraft paper jacket with vapor sealing tape followed by an 8 oz./sq. yd. canvas cloth wrap, glued with two coats of sizing.  Finish by painting with two coats of latex based paint.  Color to be selected by Project Manager.

PART 4 – EQUIPMENT INSULATION 

4.1 Chilled Water System Components:

A. It is the intent that all water specialties in the chilled water system shall be insulated, both for thermal reasons and for condensation control.  This shall include, but shall not be limited to, the expansion tanks, pressure gauge taps, thermometer wells, heat exchanges and as appropriate, valve stem extensions.  As such, for chilled water equipment where flexibility is the main application criteria, or where necessity of maintenance requires the removal of insulation, utilize 1” thick, Flexible Elastomeric insulation (such as Armstrong Armaflex).

B. For large tanks, vessels, etc., use 2” thick Cellular Glass insulation (such as Foamglass).

C. Do not use Fiberglass on chilled water equipment, except as noted.


D. In interior, exposed applications, except for pumps, follow with additional layer of kraft foil face vapor retarder with all joints sealed with vapor sealing tape and then followed with an 8 oz./sq. yard canvas glued with two coats of sizing.  Finish by painting with two coats of latex based paint.  Color to be selected by Project Manager.

E. Pumps are to be insulated with a 2” thick, rigid pre-molded high density fiberglass insulation, and covered with aluminum, sectionally fabricated, flanged casing, installed so that it may be readily removed and reinstalled.  Aluminum casing shall seal tight to prevent the infiltration of hot humid air.

F. For exterior, exposed applications, such as chiller evaporator tube barrels, follow with two layers of 15 # building felt with all joints lapped a minimum of 3”, all sealed with mastic.  Felt vapor barrier to be wired in place with 16 gauge copper wire, 8” on center, and followed with a .020” aluminum or .016” stainless steel jacket.  All horizontal joints to be on bottom and sealed with color matched silicon sealant.  Jacket to be strapped with 0.75” bands of same material as jacket, spaced 18” on center.

G. Where insulation covers unions, flanges and equipment (valves, strainers, pumps, etc.) that is anticipated to be removed for maintenance, the insulation shall terminate (mitered to the pipe) just prior to the aforementioned component with vapor barrier sealed tight to pipe.  The tapered segment of insulation end shall not interfere with the removal of unions, flanges, flange bolts or equipment.  The component shall then be insulated with a removable wedge that seals tight to the adjacent insulation.
4.2 Heating System Components:

A. For heating water equipment, use 2.5” thick, 3.0 # density fiberglass tank/pipe type insulation, with integral Kraft paper jacket.

B. In interior, exposed applications, except for pumps, follow with additional layer of kraft foil face vapor retarder with all joints sealed with vapor sealing tape and then followed with an 8 oz./sq. yard canvas cloth glued with two coats of sizing.  Finish by painting with two coats of latex based paint.  Color to be selected by Project Manager.

C. Pumps are to be insulated with a 2” thick, rigid, pre-molded high density fiberglass insulation, and covered with aluminum, sectionally fabricated, flanged casing, installed so that it may be removed easily and readily reinstalled.

4.3 Domestic HW Equipment:

Domestic HW equipment shall be insulated by 2.0” thick, 3.0 # density fiberglass insulation, with integral Kraft paper jacket.  Provide jackets as previously specified.

END OF SECTION
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