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UNDERGROUND HTW INSULATION
Revise this Section by deleting and inserting text to meet Project-specific requirements. Coordinate if HVAC insulation specification is used as underground HTW is specified in both sections.
GENERAL
SUMMARY
Section Includes new and repair of existing high temperature water (HTW) underground insulation:
Insulation Materials: Cellular glass.
Mastics.
Sealants.
Field-applied jackets.
ACTION SUBMITTALS
Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both factory and field applied, if any).  Clearly mark the intended use of each product or the submittal will be rejected.
Submittal:
Product Data:  For adhesives and sealants, including printed statement of VOC content.
Shop Drawings:
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 application of field-applied jackets.
INFORMATIONAL SUBMITTALS
Qualification Data:  For qualified Installer.
Field quality-control reports if requested by the University’s Representative.
QUALITY ASSURANCE
Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
Mockups: Upon the starting of installing insulation, build in place mockups for each type of insulation and finish listed below to demonstrate quality of insulation application and finishes. 
Piping Mockups:
One 10-foot section of straight pipe.
One each of a 90 degree.
For each mockup, if directed cutaway sections to allow observation of application details for insulation materials, adhesives, mastics, attachments, and jackets.  After review by University’s Representative replace cutaway with new insulation. 
Notify University’s Representative seven days in advance of dates and times when mockups will be constructed.
Obtain University’s approval of mockups before starting insulation application.
Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless University’s Representative specifically approves such deviations in writing.
DELIVERY, STORAGE, AND HANDLING
Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.
Insulation shall be delivered to the job site in original, unopened manufacturer’s containers.
Insulation shall be stored in a dry location and kept dry throughout construction.
PRODUCTS
INSULATION MATERIALS
Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
Products shall not contain asbestos, lead, mercury, or mercury compounds.
Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process
Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically sealed cells.  Where pipe/insulation diameter permits, the jacketing shall be factory applied to insulation.  Nominal density is 7.5 lb/ft³ or more.  Thermal conductivity (k-value) at 75°F is maximum 0.29 Btu-in/hr-ft²-°F.  Factory-applied jacket requirements are specified in "Field-Applied Jackets" Article.
Products:  Subject to compliance with requirements, provide one of the following:
Pittsburgh Corning Corporation; Foamglas. 
Block Insulation:  ASTM C552, Type I, Grade 1.
Special-Shaped Insulation:  ASTM C552, Type III, Grade 1.
Board Insulation:  ASTM C552, Type IV, Grade 2.
Preformed Pipe Insulation without Jacket:  Comply with ASTM C552, Type II, Grade 1.
Preformed Pipe Insulation with Factory-Applied ASJ or ASJ-SSL:  Comply with ASTM C552, Type II, Grade 1.
Factory fabricated shapes in accordance with ASTM C450 and ASTM C585.
MASTICS
The industry does not have a clear definition that categorizes mastics into vapor barriers, vapor retarders, and breather mastics.  Specification follows the nomenclature used by Foster.  Products with a perm rating of 0.1 and lower are considered vapor barriers.  Products with a perm rating greater than 0.1 and less than 1.0 are considered vapor retarders.  Products with a perm rating greater than 1.0 are called "breathable."  Ambient conditions and operating temperatures must be considered when selecting a mastic.  . 
High Temperature Water Mastic:  asphalt cutback
Products:
Pittsburgh Corning Corp.: Pittcote® 300.
SEALANTS
Sealants are categorized into "joint sealants" and "flashing sealants."  Joint sealants are primarily used for vapor sealing longitudinal seams and butt joints of insulation materials.  Flashing sealants are primarily used for sealing jacket and mastic materials.
Joint Sealants:
Joint Sealants for Cellular-Glass Products:  
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°F.
Materials in first paragraph below are for sealing metal jacket seams and joints.
FIELD-APPLIED JACKETS
Underground Direct-Buried Jacket:  minimum 140-mil thickness membrane consisting of two-layers of 70-mil thick self-sealing, modified bituminous membrane for protecting cellular glass insulation systems designed for an outer surface temperature below 170°F.  Jacketing consists of a polymer modified bituminous compound reinforced with a woven glass fabric and a 1-mil (0.03 mm) aluminum top film and release paper backing.  First layer of jacketing may also be factory-applied on the insulation.
Products:  Pittsburgh Corning Corporation; Pittwrap® SS.
EXECUTION
EXAMINATION
Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
Verify that surfaces to be insulated are clean and dry.
Proceed with installation only after unsatisfactory conditions have been corrected.
Verify that existing insulation is dry and no moisture is exists between pipe and insulation.
Remove existing insulation back to an existing joint.  Do not cut existing insulation.
Examine existing pipe supports for damage and report any issues to University.  Clean any rusts sports with wire brush, sand or grind to bare metal and paint with two coats of epoxy suitable for HTW piping system.
PREPARATION
Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely affect insulation application.
GENERAL INSTALLATION REQUIREMENTS
Install insulation in accordance with the manufacturer’s installation instructions.  Any conflicts or differences shall be brought to the attention of the University’s Representative for review and approval before any work proceeds.
Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length fittings, and piping including fittings, valves, and specialties.
Install accessories compatible with insulation materials and suitable for the service.  Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Keep insulation materials dry during application and finishing.
Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by insulation material manufacturer.
Install insulation with least number of joints practical.  Do not use two or more scrap pieces where a full-length section will fit.
Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.  Their function is not to mask poor-fitting insulation.
Install insulation with factory-applied jackets as follows:
Draw jacket tight and smooth.
Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.  
Overlap jacket longitudinal seams at least 1½ inches.  Install insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  
Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal movement.
Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere and seal patches similar to butt joints.
Existing pipe insulation damaged or affected by the work of this contract shall be repaired to comply with these specifications except that materials and thicknesses may match existing unless otherwise directed by the University’s Representative.
GENERAL PIPE INSULATION INSTALLATION
Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.  
Preformed fittings shall be provided for elbows, tees, flanges, etc..  
Insulation Installation on Fittings:
Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 
CELLULAR-GLASS INSULATION INSTALLATION
Insulation Installation on Straight Pipes and Tubes:
Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
Insulation Installation on Pipe Fittings and Elbows:
Install preformed sections of same material as straight segments of pipe insulation when available.  Secure in accordance with manufacturer's written instructions.
When preformed sections of insulation are not available, install mitered sections of cellular-glass insulation.  Secure insulation materials with wire or bands.
Insulation Installation on expansion loops, ells, and zees shall be in accordance with manufacturer’s instructions and details.  Oversized insulation shall be encased in concrete slurry.
FIELD QUALITY CONTROL
Perform tests and inspections when requested and in the presence of University’s Representative.  The University will test and inspection if there is a concern with the installer’s workmanship.
All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.
PIPING INSULATION SCHEDULE, GENERAL
Application schedules identify piping system and indicate pipe size ranges and material, thickness, and jacket requirements.
High temperature (>200°F) piping special application of materials:  
Apply pipe insulation in sectional form if necessary to provide required thickness.  Segments shall conform to the curved surfaces to which applied.  Carefully point joints with cement and apply a thin finishing coat of insulation cement to present a smooth, even surface.
Fasten insulation securely with two wraps of strapping tape with a 50% overlap per wrap. 
Fasten each layer of insulation independently of other layers. Fill indentations with insulating cement for an even surface.
Provide expansion joints per the manufacturer’s instructions for expansion control of the finished insulation system.
Edit insulation schedules below to suit Project.
OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE
Service:  High temperature water supply and return in existing direct buried piping.
Operating Temperature:  200 to 400F at 280 to 350 psig.
Insulation Material:  Cellular glass.
Insulation Thickness:  Nominal 2” pipe diameter and larger: 8” thick insulation.
Vapor Retarder Required:  No. 
UNDERGROUND, FIELD-INSTALLED INSULATION JACKET
For underground direct-buried piping applications, install underground direct-buried jacket over insulation material.
For underground HTW direct-buried piping applications, install double layer of 70-mil Pittwrap® SS jacket over insulation material, for a total membrane thickness of 140-mil. 
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