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PLUMBING INSULATION
GENERAL
SUMMARY
Section includes insulating the following plumbing piping services:
The list of plumbing piping below matches the various piping systems in the schedule articles. Coordinate the revision of list below with "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles.
Domestic cold-water piping.
Domestic hot-water piping.
Domestic recirculating hot-water piping.
Domestic chilled-water piping for drinking fountains.
Roof drains and rainwater leaders.
Supplies and drains for handicap-accessible lavatories and sinks.
Section includes insulating the following plumbing equipment that is not factory insulated:
The list of plumbing equipment below matches the various equipment items in the schedule articles. Coordinate the revision of list with "Domestic Water Boiler Breeching Insulation Schedule" and "Indoor Equipment Insulation Schedule" articles.
Domestic water heat exchangers.
Domestic water converters.
Domestic water, [hot-water] [cold-water] [and] [chilled-water] pumps.
Domestic water storage tanks.
Domestic water filter housings.
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.
ACTION SUBMITTALS
Product Data: For each type of product. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).
Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
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 removable insulation at piping specialties, equipment connections, and access panels.
Detail application of field-applied jackets.
Detail application at linkages of control devices.
Special shapes for cellular-glass insulation.
Detail removable insulation at equipment connections.
Detail field application for each equipment type.
INFORMATIONAL SUBMITTALS
Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as supplemented in "Quality Assurance" Article.
Qualification Data: For qualified Installer.
Material Test Reports:  From a qualified testing agency acceptable to The University indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets with requirements indicated.  Include dates of tests and test methods employed.
QUALITY ASSURANCE
Retain "Installer Qualifications" Paragraph below if available at Project location. Apprenticeship programs are usually associated with union shops. Other craft training programs are available.
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.
Surface-Burning Characteristics:  For insulation and related materials as determined by testing identical materials in accordance with ASTM E84, by a testing and inspecting agency acceptable to Campus Fire Marshal.  Factory label insulation and jacket materials and sealer and cement material containers with appropriate markings of applicable testing agency.
Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 or less.
Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 150 or less.
DELIVERY, STORAGE, AND HANDLING
Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM specification designation, type and grade, and maximum use temperature.
COORDINATION
Coordinate size and location of supports, hangers, and insulation shields specified in Section 22 0529 "Hangers and Supports for Plumbing Piping and Equipment."
Coordinate clearance requirements with piping Installer for insulation application.
SCHEDULING
Schedule insulation application after testing piping systems.  Insulation application may begin on segments of piping that have satisfactory test results.
Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.
PRODUCTS
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Mineral-Fiber Insulation:
CertainTeed Corp. Crimp Wrap.
Johns Manville; Micro-Lok and Micro-Flex.
Knauf Insulation; 1000 (Pipe and Tank Insulation).
Manson Insulation Inc.; Alley-K and AK Flex.
Owens Corning; Fiberglas Pipe and Tank Insulation.
ThermaFiber 
Or equal.
[bookmark: OLE_LINK3]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.
INSULATION MATERIALS
Products containing asbestos, lead, mercury, or mercury compounds are prohibited.
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 using CFC or HCFC blowing agents in the manufacturing process are prohibited.
Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  Comply with ASTM C534, Type I for tubular materials and Type II for sheet materials, for applications above minus 70°F and below 220°F.
Adhesive:  As recommended by insulation material manufacturer.
Ultraviolet-Protective Coating:  As recommended by insulation manufacturer.
Mineral-Fiber Insulation:  Glass or mineral fibers bonded with a thermosetting resin complying with the following:
Preformed Pipe Insulation:  Comply with ASTM C547, Type 1, Grade A with factory-applied, all-purpose, vapor-retarder jacket.
Blanket Insulation:  Comply with ASTM C553, Type II, and ASTM C1290 without facing.
Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and grades:
Class 1, Grade A for bonding glass cloth and tape to unfaced mineral-fiber insulation, for sealing edges of glass-fiber insulation, and for bonding lagging cloth to unfaced mineral-fiber insulation.
Class 2, Grade A for bonding mineral-fiber insulation to metal surfaces.
Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor applications.  Comply with MIL-C-19565C, Type II.
Mineral-Fiber Insulating Cements:  Comply with ASTM C195.
Expanded or Exfoliated Vermiculite Insulating Cements:  Comply with ASTM C196.
Mineral-Fiber, Hydraulic-Setting Insulating, and Finishing Cement:  Comply with ASTM C449.
Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C450 for dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.
FIELD-APPLIED JACKETS
Insulation jackets below are for field applications.  Delete below if jackets are factory applied.  ASTM C 921, Type 1, is for use over insulation on pipes operating below ambient temperatures at least part of the time or for where a vapor retarder is required.  ASTM C 921, Type II, is for use over insulation on pipes operating above ambient temperatures or for where a vapor retarder is not required.
General:  ASTM C921, Type 1, unless otherwise indicated.
Foil and Paper Jacket:  Laminated, glass-fiber-reinforced, flame-retardant Kraft paper and aluminum foil.
PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or field cutting and forming.
Adhesive:  As recommended by insulation material manufacturer.
PVC Jacket Color: White.
Heavy PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 30-mil- thick, high-impact, ultraviolet-resistant PVC.
Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories for the disabled.
Adhesive:  As recommended by insulation material manufacturer.
Aluminum Piping Jacket:  Aluminum roll stock, ready for shop or field cutting and conforming to specified size.  Comply with ASTM B209, 3003 alloy, H-14 temper.
Finish and Thickness:  Stucco-embossed finish, 0.024 inch thick.
Moisture Barrier:  1-mil- thick, heat-bonded polyethylene and Kraft paper.
Elbows:  Preformed, 45- and 90-degree, short- and long-radius elbows; same material, and thickness as jacket.  Finish shall be smooth.
Aluminum Equipment Jacket:  Deep corrugated sheets manufactured from aluminum alloy complying with ASTM B209, and having an integrally bonded moisture barrier over entire surface in contact with insulation.  Metal thickness and corrugation dimensions are scheduled at the end of this Section.
Jacket thickness:  0.024 inch.
Corrugation Dimension: 1¼ inch x ¼ inch.
Finish:  Stucco-embossed or corrugated finish.
Moisture Barrier:  3-mil- thick, heat-bonded polyethylene and kraft paper.
ACCESSORIES AND ATTACHMENTS
Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  Woven glass-fiber fabrics, plain weave, pre-sized a minimum of 8 ounces/square yard.
Tape Width:  4 inches.
Bands:  ¾-inch wide, in one of the following materials compatible with jacket:
Stainless Steel:  ASTM A666, A240, Type 304; 0.020 inch thick.
Galvanized Steel:  0.050 inch thick.
Aluminum:  0.070 inch thick.
Wire:  0.080-inch, nickel-copper alloy (e.g. Monel®) or 0.062-inch, soft-annealed, stainless steel. 
MASTICS
Materials shall be compatible with insulation materials, jackets, and substrates.
Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.
Products:
Childers Products, Division of ITW; CP-35.
Foster Products Corporation, H. B. Fuller Company; 30-90.
ITW TACC, Division of Illinois Tool Works; CB-50.
Marathon Industries, Inc.; 590.
Mon-Eco Industries, Inc.; 55-40.
Vimasco Corporation; 749.
Or equal.
Water-Vapor Permeance:  ASTM E96, Procedure B, 0.013 perm at 43-mil dry film thickness.
Service Temperature Range:  Minus 20 to plus 212°F.
Solids Content:  ASTM D1644, 59 percent by volume and 71 percent by weight.
Color:  White.
EXECUTION
EXAMINATION
Examine substrates and conditions for compliance with requirements for installation and other conditions affecting performance of insulation application.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will adversely affect insulation application.
GENERAL APPLICATION REQUIREMENTS
No insulation shall be applied to piping until pressure tests and leak tests are complete, leaks repaired, and the system is successfully tested.
Insulation shall be installed in accordance with manufacturer’s recommendations, except as otherwise specified.
Pipe insulation shall be continuous through the pipe hangers with dense inserts and rated walls.
Exterior applications of pipe insulation shall be protected with aluminum jacket.
Exposed insulation in tunnels, mechanical or machine rooms or other spaces shall be protected with an aluminum jacket to a level of 10 feet above finished floor or walkway.
Cover elbows and fittings with aluminum jacket where a straight length of piping is also required to have aluminum jacket.  
Insulation inserts for elbows and fittings shall have same thermal resistance (R) value as pipe insulation.
The exposed trap, cold and hot water service valve and piping in ADA lavatories and sinks shall be insulated with a manufactured boot.
 Raw ends of insulation shall be sealed.
Storm Drain System: Insulate roof and overflow drain sumps. Insulate first ten feet of horizontal piping. Insulate vertical piping running down a wall next to a conference room, lecture room, or other noise sensitive space shall be insulated to deaden sound transmission for rain water. Insulate additional horizontal and vertical storm drain piping according Sound and Vibration consultant’s recommendations.  
Apply insulation materials, accessories, and finishes in accordance with the manufacturer's written instructions; with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for each piping system.
Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.
Apply multiple layers of insulation with longitudinal and end seams staggered.
Welding brackets, clips, or other attachment devices to piping, fittings, and specialties are prohibited.
Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder.
Keep insulation materials dry during application and finishing.
Using wire outside of jackets is prohibited.
Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive recommended by the insulation material manufacturer.
Apply insulation with the least number of joints practical.
Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder integrity, unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, valves, and specialties.
Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, supports, anchors, and other projections with vapor-retarder mastic.
Apply insulation continuously through hangers and around anchor attachments.
For insulation application where vapor retarders are indicated, extend insulation on anchor legs at least 12 inches from point of attachment to pipe and taper insulation ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to maintain vapor retarder.
Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation inserts with adhesive or sealing compound recommended by the insulation material manufacturer.
Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, arranged to protect the jacket from tear or puncture by the hanger, support, and shield.
Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to maintain vapor retarder.
Apply adhesives and mastics at the manufacturer's recommended coverage rate.
Cut insulation in accordance with manufacturer's written instructions to prevent compressing insulation to less than 75 percent of its nominal thickness.
Install vapor-retarder mastic on equipment scheduled to receive vapor retarders.  Overlap insulation facing at seams and seal with vapor-retarder mastic and pressure-sensitive tape having same facing as insulation.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-retarder seal.
Provide removable insulation blanket covers on un-insulated parts of boilers, heaters, heat exchangers, tanks, etc., that could accidentally be touched and cause a burn to maintenance staff.
Insulate the following indoor equipment:
Domestic hot-water heaters and/or storage tanks, not factory insulated.
Equipment Accessibility:  Provide removable insulation and jacketing for equipment maintenance access requirements, such as removable heat exchanger head covers and for chilled water equipment testing labels and stamps, etc.
Apply insulation with integral jackets as follows:
Pull jacket tight and smooth.
Circumferential Joints:  Cover with 3-inch- wide strips, of same material as insulation jacket.  Secure strips with adhesive and outward clinching staples along both edges of strip and spaced 4 inches on center.
Longitudinal Seams:  Overlap jacket seams at least 1½ inches.  Apply insulation with longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching staples along edge at 4 inches on center
Exception:  Stapling of longitudinal laps on insulation having a vapor retarder is prohibited.
Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints and at ends adjacent to flanges, unions, valves, and fittings.
At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-retarder mastic.
Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing.
Seal penetrations with vapor-retarder mastic.
Apply insulation for exterior applications tightly joined to interior insulation ends.
Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top of roof flashing.
Seal metal jacket to roof flashing with vapor-retarder mastic.
Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation flush with mechanical sleeve seal.  Seal terminations with vapor-retarder mastic.
Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and floors.
Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations of fire-rated walls and partitions.
Firestopping and fire-resistive joint sealers are specified in Division 07 Section "Penetration Firestopping."
Floor Penetrations:  Apply insulation continuously through floor assembly.
For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor supports penetrate vapor retarder.
INDOOR TANK AND VESSEL INSULATION APPLICATION
Blankets, Board, and Block Applications for Tanks and Vessels:  Secure insulation with adhesive and anchor pins and speed washers.
Apply adhesives in accordance with manufacturer's recommended coverage rates per square foot, for 100 percent coverage of tank and vessel surfaces.
Groove and score insulation materials to fit as closely as possible to the equipment, including contours.  Bevel insulation edges for cylindrical surfaces for tight joint.  Stagger end joints.
Protect exposed corners with secured corner angles.
Install adhesive-attached or self-adhesive anchor pins and speed washers on sides of tanks and vessels as follows:
Welding anchor pins to ASME-labeled pressure vessels is prohibited.
On tank and vessel, 3 inches maximum from insulation end joints, and 16 inches on center in both directions.
Do not over compress insulation during installation.
Cut and miter insulation segments to fit curved sides and dome heads of tanks and vessels.
Impale insulation over anchor pins and attach speed washers.
Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  Cover exposed pins and washers with tape matching insulation facing
Secure each layer of insulation with stainless-steel bands.
Stagger joints between insulation layers at least 3 inches.
Apply insulation in removable segments on equipment access doors and other elements that require frequent removal for service.
Bevel and seal insulation ends around manholes, hand holes, ASME stamps, and nameplates.
Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to receive vapor retarder.
Flexible Elastomeric Thermal Insulation Applications for Tanks and Vessels:  Apply insulation over entire surface of tanks and vessels in accordance with the manufacturer's written instructions.
Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive.
Seal longitudinal seams and end joints.
MINERAL-FIBER INSULATION APPLICATION
Apply insulation to straight pipes and tubes as follows:
Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without deforming insulation materials.
Where vapor retarders are indicated, seal longitudinal seams, and end joints with vapor-retarder mastic.  Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet to form a vapor retarder between pipe insulation segments.
For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 inches on center
For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs but secure tabs with additional adhesive as recommended by the insulation material manufacturer and seal with vapor-retarder mastic.
Where pipe expansion is anticipated, detail expansion compensation for insulation on Drawings and indicate intervals for its occurrence.  See MICA's "National Commercial & Industrial Insulation Standards," Plate No. 41A.
Apply insulation to flanges as follows:
Apply preformed pipe insulation to outer diameter of pipe flange.
Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
Apply canvas jacket material with manufacturer's recommended adhesive, overlapping seams at least 1 inch, and seal joints with vapor-retarder mastic.
Apply insulation to fittings and elbows as follows:
Apply premolded insulation sections of the same material as straight segments of pipe insulation when available.  Secure in accordance with manufacturer's written instructions.
When premolded insulation elbows and fittings are not available, apply mitered sections of pipe insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire, tape, or bands.
Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation jackets at least 1 inch at each end.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
Apply insulation to valves and specialties as follows:
Apply premolded insulation sections of the same material as straight segments of pipe insulation when available.  Secure in accordance with manufacturer's written instructions.
When premolded insulation sections are not available, apply glass-fiber blanket insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.  For check valves, arrange insulation for access to strainer basket without disturbing insulation.
Apply insulation to flanges as specified for flange insulation application.
Use preformed aluminum or heavy PVC fitting covers for valve sizes where available.  Secure fitting covers with manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic.
For larger sizes where fitting covers are not available, seal insulation with canvas jacket and sealing compound recommended by the insulation material manufacturer.
FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION
Apply insulation to straight pipes and tubes as follows:
Follow manufacturer's written instructions for applying insulation.
Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.
Apply insulation to flanges as follows:
Apply pipe insulation to outer diameter of pipe flange.
Make width of insulation segment the same as overall width of the flange and bolts, plus twice the thickness of the pipe insulation.
Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of the same thickness as pipe insulation.
Secure insulation to flanges and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.
Apply insulation to fittings and elbows as follows:
Apply mitered sections of pipe insulation.
Secure insulation materials and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.
Apply insulation to valves and specialties as follows:
Apply preformed valve covers manufactured of the same material as pipe insulation and attached in accordance with the manufacturer's written instructions.
Apply cut segments of pipe and sheet insulation to valve body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.  For check valves, fabricate removable sections of insulation arranged to allow access to strainer basket.
Apply insulation to flanges as specified for flange insulation application.
Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface.
FIELD-APPLIED JACKET APPLICATION
Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation with factory-applied jackets.
Apply jacket smooth and tight to surface with 2-inch overlap at seams and joints.
Embed glass cloth between two 0.062-inch- thick coats of jacket manufacturer's recommended adhesive.
Completely encapsulate insulation with jacket, leaving no exposed raw insulation.
Foil and Paper Jackets:  Apply foil and paper jackets where indicated.
Draw jacket material smooth and tight.
Apply lap or joint strips with the same material as jacket.
Secure jacket to insulation with manufacturer's recommended adhesive.
Apply jackets with 1-½-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints.
Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-retarder mastic.
Apply PVC jacket where indicated, with 1-inch overlap at longitudinal seams and end joints.  Seal with manufacturers recommended adhesive.
Apply metal jacket where indicated, with 2-inch overlap at longitudinal seams and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches on center and at end joints.
Aluminum Jackets:  Secure jackets in accordance with jacket manufacturer's written instructions.
FINISHES
Coordinate paragraph below with Division 09 Section "Painting."
Glass-Cloth Jacketed Insulation:  Paint insulation finished with glass-cloth jacket as specified in Division 09 Section “Painting."
Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of the insulation manufacturer's recommended protective coating.
PIPING SYSTEM APPLICATIONS
Insulation materials and thicknesses are specified in schedules at the end of this Section.
Edit list below to suit Project
Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, materials, and equipment:
Flexible connectors.
Vibration-control devices.
Cold water piping.
Drainage piping located in crawl spaces, unless otherwise indicated.
Below-grade piping, unless otherwise indicated.
Chrome-plated pipes and fittings, unless potential for personnel injury.
Air chambers, unions, strainers, check valves, plug valves, and flow regulators.
Vertical storm drain piping except when needed for sound attenuation.
Overflow storm drain piping.
FIELD QUALITY CONTROL
Inspection:  University’s Representative may perform the following field quality-control inspections, after installing insulation materials, jackets, and finishes, to determine compliance with requirements:
Inspect pumps and tanks randomly.
Insulation applications will be considered defective if sample inspection reveals noncompliance with requirements and University’s Representative will then remove sections from each piece of equipment.  Remove defective Work and replace with new materials in accordance with these Specifications.  
Reinstall insulation and covers on pumps and tanks uncovered for inspection in accordance with these Specifications.
Inspection:  Perform the following field quality-control inspections, after installing insulation materials, jackets, and finishes, to determine compliance with requirements:
Inspect fittings and valves randomly selected by The University Representative.
Remove fitting covers from 10 elbows or 1 percent of elbows, whichever is less, for various pipe sizes.
Remove fitting covers from 10 valves or 1 percent of valves, whichever is less, for various pipe sizes.
Insulation applications will be considered defective if sample inspection reveals noncompliance with requirements.  Remove defective Work and replace with new materials in accordance with these Specifications.
Reinstall insulation and covers on fittings and valves uncovered for inspection in accordance with these Specifications.
INSULATION APPLICATION SCHEDULE, GENERAL
Refer to insulation application schedules for required insulation materials, vapor retarders, and field-applied jackets.
Application schedules identify piping system and indicate pipe size ranges and material, thickness, and jacket requirements.
Modify schedules below to suit Project.  Do not duplicate requirements inserted in Part 2.  .
Selected insulation thicknesses are based on UCI Campus Standards.  Thickness requirements also vary in accordance with temperature differences, and relative humidity conditions affect thickness selections for each application.  Calculate thickness based on thermal properties of insulation materials specified.  Consider condensation prevention requirements.  Additional insulation and vapor retarders may be required to prevent condensation in some conditions.
Also consider the exposure of installed insulation to damage.  Concealed applications have less risk than exposed.
Consider finishes for exposed applications.  Finish requirements affect factory- and field-applied jacket selection.
Edit insulation schedules below to suit Project.
INTERIOR INSULATION APPLICATION SCHEDULE
Service:  Domestic and Industrial hot and recirculated hot water (potable or industrial).
Operating Temperature:  60°F to 140°F and 195°F.
Insulation Material:  Preformed Mineral fiber.
Insulation Thickness:  
Up to 140 ° F: 1 inch for nominal pipe sizes less than 1 inch and 1½ inch for all other sizes
141°F to 200°F: 1½ inch for nominal pipe sizes less than 1½ inch and 2 inches for all other sizes. 
201°F to 250°F : 2½ inches for nominal pipe sizes less than 1½ inch and 3 inches for all other sizes
Field-Applied Jacket:  Aluminum shall be provided on piping exposed in mechanical rooms, equipment rooms, laboratory spaces, utility corridors, and similar areas. 
Vapor Retarder Required:  Yes.
Finish:  None.
Storm drain piping (only first ten feet from drain, and sensitive areas).
Operating Temperature:  32 to 100°F.
Insulation Material:  Preformed mineral fiber.
Insulation Thickness:  Apply the following insulation thickness: 0.5 inch
Field-Applied Jacket:  Foil and paper.
Vapor Retarder Required:  Yes.
Finish:  None.
Service:  Roof drain bodies including overflow drain.
Operating Temperature:  32 to 100°F.
Insulation Material:  Mineral fiber.
Insulation Thickness:    ½ inch
Field-Applied Jacket:  Foil and paper.
Vapor Retarder Required:  Yes.
Finish:  None.
Service:  Sanitary waste piping serving ice machine, refrigerator or freezer condensate drains, or air conditioning condensate drains floor sinks or drains.  Insulate from drain body and a minimum of 25 linear feet of horizontal piping to prevent drain line from sweating.  Coordinate freezer drain pipe insulation with installation of heat tape.
Operating Temperature:  35 to 100°F.
Insulation Material:   Flexible elastomeric.
Insulation Thickness:  Apply the following insulation thickness:  0.75 inches above 40°F or 1 inch below 40°F 
Field-Applied Jacket:  None except use white PVC if exposed in kitchen area.
Vapor Retarder Required:  Yes.
Finish:  None.
Service:  Condensate drains piping.
Operating Temperature:  35 to 75°F.
Insulation Material:  Flexible elastomeric.
Insulation Thickness:  ¾ inch above 40°F and 1 inch below 40°F.
Field-Applied Jacket:   Yes.
Vapor Retarder Required:  Yes.
Finish:  None.
Service:  Exposed sanitary drains and domestic water supplies and stops for fixtures for the disabled shall be insulated with premanufactured products made for the specific installation.
Service:  Process cooling water. 
Operating Temperature:   50 to 70F.
Insulation Material:  Flexible elastomeric.
Insulation Thickness:  ¾ inch.
Field-Applied Jacket:  None.
Vapor Retarder Required:  Yes.
Finish: All service jacket.
Process Water: Install for piping above ceiling, as required by NFPA 13 and Campus Fire Marshal.
0. Operating Temperature:   50 to 65F.
0. Insulation Material:  Flexible elastomeric.
0. Insulation Thickness:  ¾ inch.
0. Field-Applied Jacket:  None.
0. Vapor Retarder Required:  No.
0. Finish: None.
EQUIPMENT INSULATION APPLICATION SCHEDULE 

	Equipment
Service Design Temperature.
	Insulation
Thickness
(inches)
	Insulation
Type
	Jacket
Material
	Vapor Barrier
	Minimum Installed
R-Value

	201 to 250°F
	3
	Mineral fiber
	Aluminum
	No
	10

	141 to 200F
	2
	Mineral fiber
	Aluminum
	No
	7

	105 to 140°F
	1½
	Mineral fiber
	Aluminum
	No
	5½
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