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SECTION 23 83 16

SNOW AND ICE MELTING

1.0 GENERAL
1.1 SECTION INCLUDES
.1 Provide labor, materials, transportation, equipment and services to install a hydronic snow and ice melting system where indicated on the Contract Drawing and specified herein.
1.2 RELATED SECTIONS
.1 Section 23 21 13 – Hydronic Piping
.2 Section 23 21 13.13 – Underground Hydronic Piping
1.3 REFERENCES
.1 General: Standards listed by reference, including revisions by issuing authority, form part of this specification section to extent indicated. Standards listed are identified by issuing authority, authority abbreviation and designation number established by issuing authority. Standards subsequently referenced herein are referred to by issuing authority abbreviation and standard designation.
.2 American Society for Testing and Materials (ASTM):
.1 ASTM F876 Standard Specification for Cross-Linked Polyethylene (PEX) Tubing.
.2 ASTM F877 Standard Specification for Cross-Linked Polyethylene (PEX) Plastic Hot and Cold Water Distribution Systems.
.3 ASTM F2788 Standard Specification for Metric-Sized PEX Pipe.
.4 ASTM F1960 Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for Use with Cross-Linked Polyethylene (PEX) Tubing.
.3 National Sanitation Foundation (NSF):
.1 NSF/ANSI 14 Plastic Piping System Components and Related Materials.
.2 NSF/ANSI 61 Drinking Water System Components – Health Effects.
.4 Underwriters’ Laboratories of Canada Inc:
.1 CAN/ULC-S101 Standard Methods of Fire Endurance Tests of Building Construction and Materials.
.2 CAN/ULC-S115 Standard Method of Fire Tests of Firestop Systems.
.3 CAN/ULC-S102.2 Standard for Surface Burning Characteristics of Flooring, Floor Covering and Miscellaneous Materials and Assemblies.
.5 Canadian Standards Association (CSA):
.1 CAN/CSA B137.5 Cross-Linked Polyethylene (PEX) for Pressure Applications.
.2 CAN/CSA B214 Installation Code for Hydronic Heating Systems.
.6 German Institute of Standards (DIN):
.1 DIN 4726 Warm Water Floor Heating Systems and Radiator Connections – Piping Made Out of Plastic Materials.
.7 
Plastics Pipe Institute (PPI):
.1 PPI Technical Report TR-4.
.8 Uponor Ltd.
.1 Uponor Snow and Ice Melt design and Installation Manual, current edition.
.2 Uponor Complete Design Assistance Manual (CDAM), current edition.
.3 Uponor LoopCAD® Software.
.4 Uponor Residential Radiant and Hydronics Installation Handbook, current edition.
.5 Uponor PEX Piping Systems Design and Installation Manual (PDIM), current edition.
.6 Uponor Snow Melt Details (.PDF, .DXF, .DWG).
.7 BIM Library (Revit).
1.4 SYSTEM DESCRIPTION
.1 Performance Requirements: Provide hydronic snow and ice melting system which has been manufactured, fabricated and installed to comply with regulatory agencies and to maintain performance criteria stated by manufacturer without defects, damage or failure.
1.5 SUBMITTALS
.1 General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal Procedures Section.
.2 Product Data: Submit product data for specified products.
.1 Submit verification of Standard Grade hydrostatic pressure ratings from Plastic Pipe Institute in accordance with TR-4. The following 3 Standard Grade ratings are required: 
.1 200°F (93°C) at 80 psi (551 kPa). 
.2 180°F (82°C) at 100 psi (689 kPa).
.3 73°F (23°C) at 160 psi (1102 kPa).
.2 Submit Product Submittal sheets for tubing, pre-insulated tubing, manifolds, brackets, supports, connection system, valves, fittings, loop and/or manifold actuators, thermostats, and zone controls.
.3 Performance Data: Submit manufacturer’s design calculations showing compliance with meeting specified heat loads based on maximum [specify] °F ([specify]°C) average heating supply water. Manufacturer’s design calculations shall include:
.1 Flowrate in each loop
.2 Head loss in each loop
.3 Surface temperature(s)
.4 Loop design temperature drop(s)
.5 Loop spacing(s)
.6 Loop length(s)
.4 Regulatory Listings: Submit applicable UL, ULC, Warnock Hersey, Intertek or QAI and CSA or NSF listings as proof of compliance with Federal, Provincial and Municipal building codes.
.1 Submit listings that indicate that the PEX tubing system has been listed to CAN/ULC-S101 when the PEX tubing is incorporated in and traverses a CAN/ULC-S101 rated assembly. The listings must be appropriate to assemblies on site.
.2 Submit listings that indicate that the PEX tubing firestop system has been listed to CAN/ULC-S115 when the PEX tubing penetrates a fire separation. The listings must be appropriate to assemblies on site.
.3 Submit listings that indicate that the PEX tubing has been listed to CAN/ULC-S102.2 for maximum 25 flame spread and maximum 50 smoke developed.
.5 Shop Drawings: Submit design print-out of Uponor LoopCAD or manufacturer’s engineered design and shop drawings indicating loop layout, manifold locations, initial loop flow balance settings, heated area profiles and product components, including anchorage, accessories and finishes.
.1 Include installation drawings of tubing layout indicating loop length, loop spacing, tube size and detail notes to aid in installation of system.
.2 Tubing layouts shall be in counter-flow arrangement.
.3 No fabrication shall be performed until approval is given.
.6 Quality Assurance Submittals: Submit the following:
.1 Copy of certificate indicating that the installer is certified in the installation of the manufacturer’s products.
.2 Manufacturer’s Instructions: Manufacturer’s installation instructions.
.7 Closeout Submittals: Submit the following:
.1 Operation and Maintenance Data: Operation and maintenance data for installed products in accordance with Division 1 Closeout Submittals (Maintenance Data and Operation Data) Section including methods for maintaining installed products and precautions against cleaning materials and methods detrimental to finishes and performance.
.2 Warranty: Warranty documents specified herein.
.3 Manufacturer’s Field Reports: Manufacturer’s field reports specified herein.
.4 Final “As-Built” loop layout drawing.
.5 Copy of Uponor LoopCAD software printout or manufacturer’s engineered design.
.6 Record Documents: Project record documents for installed materials in accordance with Division 1 Closeout Submittals (Project Record Documents) Section.
1.6 QUALITY ASSURANCE
.1 Qualifications:
.1 Installer Qualifications: Installer shall be experienced in performing work of this section and has specialized in installation of work similar to that required for this project.
.2 Installation Qualifications: Installation must be by skilled tradesmen holding a trade qualification license or apprentices under the supervision of a licensed tradesman.
.3 Installer Qualifications: Installer must be recognized by the manufacturer as a “Trained Installer”.
.2 Regulatory Requirements: PEX tubing and components shall be installed in full compliance with all Federal, Provincial and Municipal codes, standards, and requirements.
.1 PEX tubing shall be listed to a maximum 25 flame spread and maximum of 50 smoke developed per the requirements of CAN/ULC-S102.2.
.1 As outlined in CAN/ULC S102 Appendix Section A1.23, Plastic Fittings and Valves, fittings shall be tested and listed by being mounted to plastic pipe in a method that is representative of field installation.
.2 Uponor PEX piping manufactured with a maximum nominal OD of 3 inch (80 mm) and encased in 1/2 inch insulation in accordance with Table 3-5 shall have no limitation on spacing (see PEX Piping Systems Design and Installation Manual).
.3 Up to and including 2 inch (50 mm) Uponor PEX-a (waterfilled, uninsulated); adjacent runs of waterfilled, uninsulated piping in a return-air plenum have no spacing limitations.
.2 PEX tubing penetrating a fire separation shall be sealed per CAN/ULC-S115.
.3 PEX tubing contained within a CAN/ULC-S101 floor/ceiling assembly shall be listed per CAN/ULC-S101.
.3 Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements, substrate conditions, insulation, manufacturer’s installation instructions and manufacturer’s warranty requirements. Comply with Division 1 Project Management and Coordination (Project Meetings) Section.
1.7 DELIVERY, STORAGE AND HANDLING
.1 General: Comply with Division 1 Product Requirements Sections.
.2 Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.
.3 Delivery: Deliver materials to job site in manufacturer’s original, unopened, undamaged containers with identification labels intact.
.4 Storage and Protection: Store materials protected from exposure to harmful weather and job site conditions.
.1 Store PEX tubing in original packaging or under cover to avoid dirt or foreign material from being introduced into the tubing.
.2 Do not expose PEX tubing to direct sunlight for more than 30 days. If construction delays are encountered, installer is responsible for providing cover to portions of tubing exposed to direct sunlight.
1.8 WARRANTY
.1 Project Warranty: Refer to Conditions of the Contract for project warranty provisions.
.2 PEX Manufacturer’s Warranty: Warranty must meet the following conditions:
.1 Wirsbo hePEX™ tubing shall carry a 30-year non-prorated warranty against failure due to defect in material or workmanship.
.2 Uponor helioPEX™ X2 tubing shall carry a 25-year non-prorated warranty against failure due to defect in material or workmanship.
.3 Manifolds and compression fittings shall carry a 5-year non-prorated warranty against failure due to defect in material or workmanship.
.4 ProPEX® Fittings shall carry a twenty-five (25) year non-prorated warranty against failure due to defect in material or workmanship.
.5 All tubing manufacturer’s valves and stops shall carry a one (1) year non-prorated warranty against failure due to defect in material or workmanship, except for commercial ball valves that shall carry a five (5) year non-prorated warranty.
.6 Controls and electrical components shall carry a 2-year non-prorated warranty against failure due to defect in material or workmanship.
.7 The ProPEX assembly of manufacturer’s tubing and fittings shall carry a twenty-five (25) year non-prorated warranty on maintaining a leak-proof seal.
.8 Warranty shall provide for repair or replacement of any tube or fittings which are proven to be defective and pay for consequential damages.
.9 Warranty shall be transferable to subsequent owners.
.10 Effective Warranty: Current manufacturer’s warranty at time of installation.
.11 Warranty Period: Warranty shall commence on date the products are installed.
1.9 SYSTEM STARTUP AND OWNER’S INSTRUCTION
.1 System Startup: [Specify system startup requirements].
.2 Owner’s Instruction: Instruct Owner’s personnel in operation and maintenance of installed units. Provide manufacturer’s installation, operation and maintenance instructions for installed units.
2.0 PRODUCTS
2.1 MANUFACTURERS
.1 Acceptable manufacturer: GF Building Flow Solutions (Uponor Ltd.), located at: 
6510 Kennedy Road; Mississauga, ON, L5T 2X4; tel: 888 994 7726
email: naspecifications@georgfischer.com; web: www.uponor.ca
.1 
Proprietary System: Wirsbo hePEX™ Radiant Heating and Cooling System.
.2 Proprietary System: Uponor helioPEX™ X2 Radiant Heating and Cooling System.
2.2 PRODUCT SUBSTITUTIONS
.1 Substitutions: No substitutions permitted.
.2 Requests for substitutions will be considered in accordance with provisions of Section 01 60 00 — Product Requirements.
2.3 SNOW AND ICE MELT PIPING AND FITTINGS
.1 Performance requirements:
.1 Oxygen Barrier: Tube shall have an oxygen barrier capable of limiting oxygen migration through the tube wall to no greater than 0.10 g/m3/day at 104 °F (40 °C) water temperature per the requirements of DIN 4726.
.2 PEX tubing shall be manufactured in accordance with ASTM F876 and ASTM F877. The tube shall be listed to ASTM by an independent third party agency.
.3 PEX tubing shall be ASTM F876 tested and approved for excessive temperature and pressure for 725 hours at 210°F (99°C) at 150 psi (1035 kPa).
.4 Temperature and pressure ratings shall be issued by the Plastics Pipe Institute (PPI), a division of the Society of the Plastic Industry (SPI), tubing shall have Standard Grade hydrostatic design and pressure ratings of:
.1 200°F (82°C) at 80 psi (551 kPa).
.2 180°F (82°C) at 100 psi (689 kPA). 
.3 73°F (23°C) at 160 psi (1102 kPa). 
.5 Minimum bend radius for cold bending of the PEX tubing shall not be less than 6 times the outside diameter. Bends with a radius less than stated shall require the use of a bend support as supplied by tube manufacturer.
.6 PEX tubing dimensions shall be: [specify one dimension below]
.1 1/2 inch (15 mm) nominal inside diameter in accordance with ASTM F876.
.2 5/8 inch (18 mm) nominal inside diameter in accordance with ASTM F876.
.3 3/4 inch (20 mm) nominal inside diameter in accordance with ASTM F876.
.4 1 inch (25 mm) nominal inside diameter in accordance with ASTM F876.
.5 1-1/4 inch (32 mm) nominal inside diameter in accordance with ASTM F876.
.6 1-1/2 inch (40 mm) nominal inside diameter in accordance with ASTM F876.
.7 2 inch (50 mm) nominal inside diameter in accordance with ASTM F876.
.8 2-1/2 inch (65 mm) nominal inside diameter in accordance with ASTM F876.
.9 3 inch (80 mm) nominal inside diameter in accordance with ASTM F876.
.10 4 inch (100 mm) nominal inside diameter in accordance with ASTM F876.
.2 Piping:
.1 Wirsbo hePEX
.1 PEX-a (Engel-method crosslinked polyethylene) SDR 9, ASTM F876 and F877 (CAN/CSA-B137.5) with an oxygen barrier meeting DIN 4726. 1/2 inch (16 mm) through 4 inch (100 mm) nominal pipe size.
.2 Uponor helioPEX X2
.1 PEX-x (proprietary crosslinked polyethylene) SDR 9, ASTM F876 and F877 (CAN/CSA-B137.5) with an oxygen barrier meeting DIN 4726. 1/2 inch (16 mm) through 3/4 inch (19 mm) nominal pipe size.
.3 Pre-Insulated Tubing: All 1/2 inch to 1-1/2 inch PEX tubing that is required to be insulated shall be pre-insulated with the appropriate thickness of foam insulation as per local Code or as per ASHRAE 90.1.
.1 Pre-insulated tubing shall be supplied by the PEX tubing manufacturer.
.4 Prefabricated Radiant Rollout™ Mat
.1 Radiant Rollout™ Mats shall be constructed with Wirsbo hePEX tubing, on center spacing as designed by the manufacturer.
.1 Tubing shall be 1/2 inch (13 mm) or 5/8 inch (16 mm).
.2 On center spacing shall be 6 inches (152 mm), 9 inches (229 mm) or 12 inches (304mm).
.2 The mats shall be constructed in nominal widths of 5 feet (1.5 m), with maximum lengths for 1/2 inch loops is 150 feet (46m) or 5/8 inch loops is 225 feet (69 m). The mats shall be custom-designed based on the floor plan to ensure that mat pressure drops at the required flow rates will not exceed the scheduled maximums.
.3 The mats shall be constructed with support strips at every 7 feet (2.1 m) installed perpendicular to the tubing and each loop shall be secured to the support strips.
**NOTE TO SPECIFIER** Remove Sub-paragraph below if no headers are required for the mats.
.4 Header assembly: In-slab reverse-return header assembly shall be constructed of 3/4 inch (19 mm) Wirsbo hePEX with engineered polymer (EP) ASTM F1960 cold-expansion fittings.
.5 Radiant Rollout Mats shall be pressure tested prior to shipping and shall be delivered to the job site under 20 psi (138 kPa) of pressure. The mats shall be labeled according to the Radiant Rollout Mat schedule.
***NOTE to specifier*** [Select one manifold type below in “.4” below] 1 inch Stainless steel, c/w visual loop flow meters, max. 14 gpm for 12 – loop manifold; 1 ¼ inch Stainless steel, max. c/w visual loop flow meters, max. 21 gpm for 12 – loop manifold; Commercial Stainless steel; max c/w visual loop flow meters, max 48 gpm for 12 – loop manifold.
.5 Manifold Materials: 1 inch Stainless-Steel Manifold shall be fully assembled and mounted on a durable bracket with air vents and drains on both the supply and return manifold sections. Manifold shall be designed to handle maximum 14 gpm for 12-loop manifold. The included manifold supply and return ball valves come with an R32 x 1 inch NPT connection and thermometers. Visual flow meters shall be pre-mounted on the manifold assembly. Manifold shall be capable of full flow isolation on each loop
.1 Manifold Type: Uponor 1 inch Stainless-Steel Manifold.
.2 Manifolds shall be supplied by the PEX tubing manufacturer.
.3 Manifolds shall have integral manual air vent and drain on the supply and return manifold.
.4 Manifolds shall be manufactured from Stainless steel
.5 Manifolds shall be supplied with manufacturers mounting brackets.
.6 Manifolds shall have 1 inch internal barrel diameter.
.4 Manifold Materials: 1-1/4 inch Stainless-Steel Manifold shall be fully assembled and mounted on a durable bracket with air vents and drains on both the supply and return manifold sections. Manifold shall be designed to handle maximum 21 gpm for 12-loop manifold. The included manifold supply and return ball valves come with an R32 x 1 inch NPT connection for 2 to 7 loop models and R32 x 1-1/4 inch NPT connection for 8 to 12 loop models. Ball valves come equipped with thermometers. Visual flow meters shall be pre-mounted on the manifold assembly. Manifold shall be capable of full flow isolation on each loop
.1 Manifold Type: Uponor 1-1/4 inch Stainless-Steel Manifold.
.2 Manifolds shall be supplied by the PEX tubing manufacturer.
.3 Manifolds shall have integral manual air vent and drain on the supply and return manifold.
.4 Manifolds shall be manufactured from Stainless steel
.5 Manifolds shall be supplied with manufacturers mounting brackets.
.6 Manifolds shall have 1-1/4 inch internal barrel diameter
.4 Manifold Materials: Commercial Stainless Steel manifold shall be fully assembled and mounted on a durable bracket with air vent and drain on the supply and return manifold sections. Manifold shall be designed to handle maximum 48 gpm for 12-loop manifold. The included manifold supply and return ball valves come with an G2 male x 1 ½ inch FNPT connection for 3 to 12 loop models with 2 inch barrel. Manifolds come equipped with thermometers. Visual flow meters shall be pre-mounted on the manifold assembly. Manifold shall be capable of full flow isolation on each loop.
.2 Manifold Type: Uponor Commercial Stainless-steel Manifold.
.3 Manifolds shall be supplied by the PEX tubing manufacturer.
.6 Manifold Isolation Ball Valves: Manifolds shall be isolated at the inlet and outlet of the manifold with full flow ball valves to be provided with manifold.
.1 Isolation Ball Valve Type: Commercial Stainless-steel Manifold Ball Valve, Supply and Return, set of 2.
.2 Isolation ball valves shall be supplied by the PEX tubing manufacturer.
.7 Fitting Materials: Fittings shall be manufactured of engineered polymers or dezincification resistant brass. Fittings shall be nose cone insert type compression fitting, nose cone insert type swivel fitting or ASTM F1960 PEX-a cold expansion type fitting.
.1 Fittings shall be supplied by the PEX tubing manufacturer.
.8 Supply and Return Piping to Manifolds: Piping run in heated spaces shall be cross-linked tubing with oxygen diffusion barrier capable of limiting oxygen migration through the tube wall to no greater than 0.10 g/m3/day at 104 °F (40 °C) water temperature per the requirements of DIN 4726. Supply and return piping run underground shall be cross-linked tube encased in a pre-insulated polyethylene corrugated jacket.
.1 Supply and Return Piping Type: Wirsbo hePEX tubing or Uponor helioPEX X2
.2 Pre-insulated Supply and Return Piping Type: Uponor Ecoflex
.9 Supply Fluid Temperature and Snow/Ice Detection Controls: Single-zone Snow Melt Control Type 654
.10 Manifold Cabinets: All manifolds shall be mounted in surface mounted or recessed metal cabinet. The cabinet shall be lockable and be able to be painted. The cabinets shall be supplied by the PEX tubing manufacturer.
1.2 RELATED MATERIALS
.1 Related Materials: Refer to other sections listed in Related Sections paragraph herein for related materials.
2.0 EXECUTION
3.1 MANUFACTURER’S INSTRUCTIONS
.1 Compliance: Comply with manufacturer’s product data, including product technical bulletins, installation instructions and product packaging instructions for installation.
3.2 EXAMINATION
.1 Site Verification of Conditions: Verify substrate conditions and edge and under system insulation which have been previously installed under other sections, are acceptable for installation in accordance with manufacturer’s instructions.
3.3 INSTALLATION
.1 Hydronic Snow and Ice Melting Installation:
.1 Install hydronic snow and ice melting tubing loops in accordance with tubing manufacturer’s recommendations and as indicated on Contract Drawings. Installation shall follow shop drawings for tube layout, tube spacing, manifold configuration, and manifold location. Comply with notes on shop drawings.
.2 Manifolds supply and return piping shall be isolated with ball valves.
.3 Fittings and manifolds shall be accessible for maintenance. The only exceptions are for repair splice with manufacturer’s approved fittings and procedure for concealed connections.
.4 Install tubing loops without splices. It is acceptable to install a repair splice within the embedded loop should on-site damage occur and an emergency repair be authorized. Refer to PEX tubing manufacturer’s installation handbook for instructions on the proper installation of the repair splice.
.5 Ensure that no glues, solvents, sealants or chemicals come in contact with the tubing without prior permission from the tube manufacturer.
.6 Manufacturer’s bend supports shall be used where tubing enters and exits the slab.
.7 Methods of tubing attachment shall be to manufacturer’s installation handbook.
.8 Pressurize tubing system with air or water in accordance with applicable codes or, in the absence of applicable codes, to a pressure of 60 psi (413 kPa) for 24 hours prior to encasement of tubing system. Tubing shall remain pressurized during encasement and for a period of 24 hours thereafter to ensure system integrity.
.9 Charge the system with propylene glycol premixed to the specified ratio of glycol and water per glycol manufacturer’s recommendations.
.10 Balancing: Adjust flow to all loops as indicated on shop drawings. Flow adjustment settings are to be generated by the Uponor LoopCAD software.
.11 System shall not be operated during panel concrete curing period unless permission has been granted by qualified professional and specific instructions on panel pre-heating has been provided.
.2 Related Products Installation: Refer to other sections listed in Related Sections paragraph herein for related products installation.
3.4 FIELD QUALITY REQUIREMENTS
.1 Site Tests (Installation and Post-Installation Testing): [Specify applicable test requirements to be preformed during and after product installation].
.2 Manufacturer’s Field Services: Provide manufacturer’s representative field service consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer’s instructions.
.1 Site Visits: [Specify number and duration of periodic site visits].
3.5 ADJUSTING
.3 Adjusting: Balance all loops by adjusting flowmeter to the desired setting according to LoopCAD design or designer recommendation. 
.4 Adjusting: Balance all hydronic distribution lines based on manifold or terminal unit requirement.
3.6 CLEANING
.1 Cleaning: Remove temporary coverings and protection of adjacent work areas. Repair or replace damaged installed products. Clean installed products in accordance with manufacturer’s instructions prior to Owner’s acceptance. Remove construction debris from project site and legally dispose of debris.
.2 Water system disinfection
.1 Uponor PEX piping should be disinfected in accordance with Uponor Disinfection Guidelines or local codes. 
.2 Use non-petroleum-based cleaners.
.3 Not exceed a pH of 11.
.4 Use a disinfecting solution (chlorine or chloramine) solution of:
.1 200 parts per million (ppm) for 3 hours at a maximum temperature of 77°F (25°C). 
.2 50 ppm for 24 hours at a maximum temperature of 77°F (25°C).
.3 4 ppm for 72 hours at a maximum temperature of 140°F (60°C). 
.5 To prevent reduced service life of system components, disinfection solutions should not stand in the system longer than 72 hours per Uponor Disinfection Guidelines. Flush the system with potable water after disinfection.
.6 Chlorine Dioxide is not recommended for system disinfection.
.7 Consult piping manufacturer for compatibility if alternative disinfectants are to be used.
3.7 PROTECTION
.1 Protection: Protect installed product and finish surfaces from damage during construction.
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