SECTION 23 82 39
HEATING TERMINAL UNITS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Constant Air Volume Terminal Units with Reheat Coils
B. 
C. 
D. Electric Radiation

E. Radiant Panels

1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 23:  Valves

C. Section 23 05 10:  Supports, Anchors and Seals

D. 
E. Section 23 05 48:  Vibration Isolation and Seismic Restraints

F. Section 23 05 16:  Hydronic Piping

G. 
H. Section 23 09 00:  Building Control Systems

I. Section 23 05 93:  Testing, Adjusting and Balancing

1.3 QUALITY ASSURANCE

A. Provide the products of manufacturers regularly engaged in the production of equipment Specified.

B. Provide electric heaters and all required panelboards that meet the requirements of the National Electric Code and that are UL listed for zero clearance to combustible surfaces.

1.4 SUBMITTALS

A. Shop Drawings: Submit shop drawings on all equipment provided under this Section. Include performance data based upon the design conditions shown in the schedules on the Drawings. Include catalog data to verify that they are the products of a company regularly engaged in their manufacture. For all exposed products such as covers, cabinets and enclosures, submit finished sample section for color matching and approval by the Architect. 

B. Radiant Panel Shop Drawings: With radiant ceiling panel shop drawings, include floor plans and details to illustrate how the panels will be laid out and coordinated with the ceiling system. Provide reflected ceiling plans drawn to at least 1/8 inch = 1'-0". Indicate whether the panels will require field cutting. Include written installation instructions.

C. Finned Tube Shop Drawings: Before fabrication, submit drawings and samples of all custom enclosures for approval by the Architect.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. 
B. 
C. 
D. Electric radiation: Berko, Electromode, Markel Chromalox.

E. 
F. Radiant panels: Airtex, Aztec, Shelley or approved equal.

2.2 PERFORMANCE

A. Hydronic Systems: Unless noted otherwise, base heating capacities on 65o F. entering (or room) air temperature, and 180o F. average water temperature. Unless noted otherwise, assume the water temperature differential for all units will be 30o F.

B. Electric Systems: Unless noted otherwise, base heating capacities on 65o F. entering (or room) air temperature.
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2.6 RADIANT PANELS

A. Equal to the Radiant-Acoustical Modular heating panels manufactured by Airtex Corporation.

B. Panels: Provide rigid, linear, extruded aluminum face plates at least 0.095 inches thick with a V-grooved or channel grooved surface. Mechanically bond 1/2 inch copper serpentine tubing to the face plate so that over half of the tubing diameter is enclosed by the aluminum. Adhesives, clips or other mechanical fasteners are not an acceptable means of fastening tubes to face plates. Apply a nonhardening, heat conductive paste between the tubing and the face plate. Unless noted otherwise, provide 2 by 2 foot panels in the configurations shown on the Drawings. Provide panels compatible with the lay-in ceiling system and painted at the factory with a semi-gloss finish that matches the finish on the T-bar grid.

C. Insulation: Cover the top of all panels with at least 1 inch thick, 3/4 pound density, glass fiber pads.

D. Piping: The factory shall install the tubing in the panels along with all the 360 degree tubing returns and U-bends to complete the piping integral with the panels. Each panel shall be delivered to the job site requiring only a supply and a return piping connection. The factory shall also supply the Contractor with all the U-bends or pigtails needed to connect consecutive panels without custom fabrication of tubing or fittings. The tube wall thickness shall be at least 0.02 inches. The tube ends shall be compatible with the standard wrought copper fittings for soldered connections used throughout the heating water piping system.

E. Performance Requirements: 

1. Each 2 by 2 foot radiant-acoustical panel shall produce at least 1800 BTUH of heating output.
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PART 3 - EXECUTION

3.1 GENERAL INSTALLATION

A. Install each unit in accordance with the manufacturer’s written instructions.

B. Anchor heating water supply and return risers as shown on the Drawings and specified in Section 23 05 10. Provide swing joints at the top and bottom of heating water risers to allow 1 inch of thermal movement.

C. Provide accessible, manual vents at the high points for each unit. If a vent location is not accessible, extend the vent to the exterior surface of the cabinet.
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3.4 RADIANT PANELS

A. Field Cut Panels: If panels must be field cut for final fitting, the Mechanical Contractor shall use forces with experience and qualifications for doing finish millwork, ceiling panel installation or carpentry, not pipe fitters. The installing tradesmen shall also be trained and approved by the manufacturer of the panels to verify that they know how to install the panels so they do not buckle or leak, and so they will operate quietly and reliably. All raw cut edges shall be enclosed behind a T-bar or concealed in some other way to provide a finished appearance. Butt edges will not be accepted. Allow space at each end of each panel for thermal expansion and contraction.

B. Piping Connections: All piping connections shall be made by pipe fitters. Each panel assembly’s tubing system shall be pressure tested by the panel installer before it is turned over to the Mechanical Contractor’s piping crew for connection to the building’s heating water piping system. Test each panel system at 100 PSIG or 1-1/2 times the normal operating pressure, whichever is greater, for at least 24 hours. After connection to the heating water piping system, test all the panels again as an integral part of that piping system. Refer to Section 23 05 93 for the testing procedure required for that system. If the panel installer is a separate subcontractor, and if any part of the panel system leaks during the heating water piping system tests, the panel installer shall repair all leaks in his installation and repair all damage caused by his leaks. After these repairs are complete the Mechanical Contractor shall retest the heating water piping system. If the panel system leaks again during the second test, the panel installer shall repair all his leaks and damages and then pay for all subsequent tests and repairs required to finally qualify the entire heating water piping system.

C. The Mechanical Contractor shall furnish and install all run-outs, valves, air vents, fittings and accessories required for connection of the radiant panels to the heating water piping system. If the panel installer is a separate subcontractor, the Mechanical Contractor shall allow the panel installer to witness and direct the connection of the radiant panels to the heating water piping system to see that it is done in strict compliance with the manufacturer’s written recommendations and in a manner that will not cause leaks or damage to the system. The Mechanical Contractor shall not proceed with this work if the panel installer is not present unless he has a written notification that the panel installer waives his right to direct this work.
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