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UTHealth FPE Standard Specification

SECTION 22 05 33

HEAT TRACING FOR PLUMBING PIPING

This Standard Specification Section is controlled by the Office of Facilities Planning and Construction, UT System.  It is to be used as guideline on all UT System projects, unless deviations are approved in writing by the Project Manager.  It is not to be used for bidding, permitting, construction or any other purpose.  This document is the property of UT System, and use of this document, in part or in whole, for any purpose other than for a UT System project may not be done without written permission of UT System.
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SECTION 22 05 33 – HEAT TRACING FOR PLUMBING PIPING		
GENERAL
THE FOLLOWING SECTIONS ARE TO BE INCLUDED AS IF WRITTEN HEREIN:
22 00 00 – Basic Plumbing Requirements
22 05 29 – Plumbing Supports & Sleeves
22 05 53 – Plumbing Identification
22 07 19 – Plumbing Insulation
SECTION INCLUDES
Plumbing Piping Heat Tracing for Freeze Prevention. 
PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION
Section 22 05 29 – Plumbing Supports and Sleeves: Placement of hangers and hanger inserts.
RELATED SECTIONS
Section 26 00 00 – Basic Electrical Requirements
Section 26 05 19 – Insulated Conductors
Section 26 05 33 – Raceway Conduit and Boxes
REFERENCES
ASTM C335 - Steady State Heat Transfer Properties of Horizontal Pipe Insulation.
ASTM C518 - Steady State Heat Flux Measurements and Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
ASTM C585 - Inner and Outer Diameters of Rigid Thermal Insulation for Nominal Sizes of Pipe and Tubing (NPS System).
ASTM E84 - Surface Burning Characteristics of Building Materials.
ASTM E96 - Water Vapor Transmission of Materials.
NFPA 255 - Surface Burning Characteristics of Building Materials.
UL 723 - Surface Burning Characteristics of Building Materials.
SUBMITTALS
Submit under provisions of Section 22 00 00.
Product Data: Provide rated capacities, operating characteristics, furnished specialties and accessories for each type of products indicated. Schedule heating capacity, length of cable, spacing and electrical power requirements for each electric heating cable required.
Field quality control test reports
Manufacturer’s Installation Instructions: Indicate procedures which ensure acceptable workmanship and installation standards will be achieved.
Include plans, sections, details, wiring diagrams which include power, signal & control wiring.
QUALITY ASSURANCE
Electrical components, devices and accessories shall be listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intends use. 
The manufacturer shall be regularly engaged in the design, testing and manufacture, and provide complete catalog data of specified products. The manufacturer shall have at least 10 years of expertise in the design, testing and production of specified products before the date of bid. 
DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle products to site under provisions of Section 22 00 00.
Deliver materials to site in original factory packaging, labeled with manufacturer’s identification, including product thermal ratings and thickness.
Store in original wrapping and protect from weather and construction traffic. Protect insulation against dirt, water, chemical, and mechanical damage.
WARRANTY 
Manufacturer shall warranty for materials and workmanship date of substantial completion.
PRODUCTS
MANUFACTURERS
Acceptable Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
Chromalox, Inc., Wiegard Industrial Division, Emerson Electric Company.
Nelson Heat Trace.
Pentair (Raychem)
Thermon Manufacturing Co.
MATERIALS
Heat Tracing Cable:  Self-limiting design.  When cable is cut to length in the field, heat output per foot will not change.
Freeze Protection Service Voltage:  120 volt, single phase, 60 hertz rated for non-hazardous area with one point power supply.
Heating Cable System:
Maintain minimum temperature of 40°F for specified piping systems.
Size based on output rating in watts per square foot at 50°F.
Heating cable watts rating shall be based on a minimum 0°F ambient temperature.
Power Demand:  5 watts per foot for pipe sizes 4 inches and less, 8 watts per foot for 6 inches through 8 inch pipe. Cable shall be capable of being overlapped on itself without causing localized hot spots or creating hazards or possibility of burnout.
Failure of controls while in an energized condition shall not raise the temperature sufficiently to cause product failure or damage to piping and insulation materials.
Cable shall have a self-regulating factor of at least 90 percent.
Cable Core: Radiation cross-linked, semi-conductive polymer.  Chemically cross-linked material is not acceptable.
Additional protective dielectric jacket between heat producing core material and outer jacket of heater.
Current carrying conductors shall use at least 16 gage copper bus wire with self-regulating, semi-conductive core and radiation cross-linked modified polyolefin jacket in order to maximize circuit length capability.
Cable shall be fed via one control per loop to sense ambient air and pipe temperature for domestic water and fire water systems. The heat trace system shall include all components for a complete operational system, including but not limited to splice kits, temperature sensing devices, power connection kits, etc. Strictly follow manufacturer’s recommendations.
Ground fault protection for the heat trace system shall be provided integrated with the heat trace controllers.
ACCESSORIES
Cable Installation Accessories:  Fiberglass tape, heat-conductive putty, cable ties, silicone end seals and splice kits, and installation clips all furnished by manufacturer, or as recommended in writing by manufacturer.
Warning Labels: Refer to Section 22 05 53, “Plumbing Identification".
CONTROLS
General Freeze Protection: Electronic thermostat with integrated ground fault protection.
EXECUTION
INSTALLATION
Install electric heating cable across expansion, construction, and control joints according to manufacturer's written recommendations using cable protection conduit and slack cable to allow movement without damage to cable.
Electric Heating Cable Installation for Freeze Protection for Piping:
Install electric heating cables after piping has been tested and before insulation is installed.
Install electric heating cables according to IEEE 515.1.
Install insulation over piping with electric cables according to Section 22 07 19, Plumbing Insulation.
Install warning tape on piping insulation where piping is equipped with electric heating cables.
FIELD QUALITY CONTROL
Testing: Perform tests after cable installation but before application of coverings such as insulation, wall or ceiling construction, or concrete.
Test cables for electrical continuity before energizing.
Test cables to verify rating and power input.  Energize and measure voltage and current simultaneously.
Repeat tests for continuity, insulation resistance, and input power after applying thermal insulation on pipe-mounting cables.
Remove and replace malfunctioning units and retest as specified above.
Measure the heater circuit continuity and the insulation resistance between the braid and the bus wires with a 2500 Vdc mega-ohmmeter (megger).
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