SECTION 15835�RADIANT CEILING PANEL SYSTEM


PART 1 - GENERAL


1.1 DESCRIPTION OF SYSTEM


	Provide complete hydronic radiant panel ceiling system in all areas as scheduled and detailed on the mechanical and architectural plans and as herein specified. All scheduled radiant and non-radiant ceilings shall be furnished and installed under this Section. System shall include radiant acoustic panels with integral tube-on-sheet, matching non-radiant acoustic panels, interconnecting piping, suspension system, edge moldings, frame openings, and all necessary trim.


1.2 RELATED WORK


A.	Section 15050, BASIC METHODS AND REQUIREMENTS.


B.	Section 15501, AUTOMATIC SPRINKLER SYSTEM.


C.	Section 15250, INSULATION.


D.	Section 15705, HVAC PIPING SYSTEMS.


E.	Section 15840, DUCTWORK AND ACCESSORIES.


F.	Section 15902, CONTROLS AND INSTRUMENTATION.


G.	Section 15980, TESTING ADJUSTING AND BALANCING.


H.	Section 09500, ACOUSTICAL TREATMENT.


I.	Section 09050, INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE.


1.3 QUALITY CONTROL


A.	Refer to paragraph QUALITY ASSURANCE, Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL).


B.	Provide services of manufacturer's authorized representative to be present during all operations concerned with testing, fillings, and putting the radiant ceiling panel system into operation.


1.4 SUBMITTALS


A.	In accordance with Section 01340, SAMPLES AND SHOP DRAWINGS and Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL), provide illustrations, schedules, performance charts, instructions, brochures, diagrams and drawings necessary for the correct installation of radiant ceiling panels.


B.	Manufacturer shall provide written confirmation that proposed system has been in use for a minimum of two (2) continuous years and shall submit a list of three (3) such installations having one (1) complete season of satisfactory heating and cooling operation. A submittal of one (1) in lieu of three (3) installations having completed one (1) season of satisfactory heating and cooling along with an extended warranty acceptable to the Department of Veterans Affairs will be acceptable providing the manufacturer has been in the business of manufacturing radiant heating and cooling panels for a period of at least two years.


C.	Installer shall submit certification of having a minimum of two (2) year previous experience in radiant ceiling installations for heating and cooling.


D.	Submit test data for suspension members as outlined in ASTM C 635.


E.	Submit shear and pull-out test data for hanger devices, where applicable.


F.	Panel capacities shall be based on manufacturer's published data. Provide certification of published panel performance curves and capacity ratings by a testing laboratory.  Testing laboratory subject to approval by the Department of Veterans Affairs.  Submit name of testing laboratory including address and telephone number.  Provide both "downward" and "total" capacities.


G.	Submitted panel shall be tested in accordance with the VA test procedure described in "RADIANT PANEL, METHODS OF TESTING" available from Department of Veterans Affairs,  Office of Facilities Management, Washington, DC.  Test results shall supplement thermal performance curves and shall be approved by the Department  of Veterans Affairs.


H.	Submit complete 1:50 m (1/4-inch) scale shop drawings showing layouts and complete details of all areas where radiant acoustical ceilings are indicated.  These drawings shall be coordinated with and interferences shall be cleared and coordinated with other trades. Refer to Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL).


I.	Sample Products for Approval:


1.	One radiant panel of each type used.


2.	One matching acoustical panel of each type used.


3.	Thermal/Acoustical insulation pad: One typical 600 mm by 1200 mm (two feet by four feet) pad.


4.	Typical suspension system parts and trim, each piece being at least 300 mm (12 inches) long.


J.	Operation and Maintenance Data:


1.	Instructions for operation and maintenance.


2.	Cleaning and maintenance of finished panel surfaces.


1.5 APPLICABLE PUBLICATIONS


A.	The Publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only.


1.	American Society for Testing and Materials (ASTM):


A366-91	Steel, Sheet Commercial Quality, Carbon, Cold- Rolled Sheet


B32-95	Solder Metal


B88-95	Seamless Copper Water Tube


B209-95	Aluminum and Aluminum-Alloy Sheet and Plate


B280-95	Seamless Copper Tube for Air Conditioning and Refrigeration Field Service


C635-95	Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings


C636-92	Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels


C665-95	Mineral Fiber Blanket Thermal insulation for Light Frame Construction and manufactured Housing


C423-90 REV.A	Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Rooms Method


E90-90	Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions


1.6MATERIAL HANDLING


A.	Deliver materials to site in manufacturer's original, unopened containers which are clearly marked with brand names, types, grades and other pertinent data.


B.	Store materials in original containers in dry, weather-protected enclosures.


C.	For minimum of 24 hours before installation, store panels in a dry area at approximately the same temperature as the space where they will be installed.


1.7 WORK SEQUENCING


A.	Before beginning installation of radiant ceiling panel systems, the following shall be complete.


B.	Interior finish work, such as plastering, concrete, and terrazzo.


C.	Work above the ceiling line, such as mechanical and electrical systems.


D.	Heating, ventilating, and air-conditioning systems ready to receive connections from radiant panel system.


E.	Broom clean space.


PART 2 - PRODUCTS


SPEC WRITERS NOTE: Choose between a "concealed snap-in" and an "exposed lay-in" type ceiling system. Coordinate specification of radiant and non-radiant panels with Architect.


2.1 RADIANT CEILING PANELS // CONCEALED SNAP-IN // EXPOSED LAY-IN // TYPES


A.	Radiant acoustical panels: Nominal 600 mm by 1200 mm (2 feet by four 4 feet) panel. // Panel shall have a bevel joint and a beaded flange on four sides to fit a concealed snap-in type ceiling system.// // Panel shall have a square edge joint and be designed to fit an exposed lay-in type ceiling system. // Panel shall be aluminum with reinforcing as required to maintain a horizontal plane flatness. The aluminum panel shall be fabricated from tension leveled ASTM B-209 hard aluminum sheet 1.0 mm (0.040 inches) thick. Panel edges shall be straight and true. Each panel shall have minimum six (6) rows of minimum 10 mm (3/8 inches) diameter, ASTM B-88, Soft Drawn Type M or ASTM B280 soft drawn, serpentine copper tubing spaced approximately 90 mm to 100 mm (3.5 inches to 4.0 inches) on center, continuously soldered along the straight length to the back of the aluminum panel. Total solder length shall be a minimum of 5.75 m (18 feet, 6 inches) for a 600 X 1200 mm (24 X 48 inches) panel. The solder joints shall develop a bond of sufficient strength such that the tube cannot be peeled away from the aluminum sheet without distorting or tearing of the aluminum sheet. The tube ends shall be unsoldered for a length of 150 mm (6 inches). Provide soldered joint panel connections. Panel face shall be perforated with a symmetrical rectangular layout of multiple groups of approximately 2.5 mm (0.1 inch) diameter holes arranged in square blocks. Perforation pattern must provide sound absorption to meet specified NRC Grade Designation. All panels shall have perforations. Provide thermal/acoustical insulation pads to cover entire back of panel.


//B.	Non-radiant acoustical metal panels: Panels shall be aluminum (Type VII) or steel sheet (Type V) without galvanizing, identical in size, installation, configuration, perforation pattern, appearance and finish to the radiant acoustical panels specified in the preceding paragraph including thermal/acoustical insulation pads except that metallurgically bonded copper coil shall be omitted. Provide any extra thickness and necessary stiffeners to maintain panel rigidity and flatness. //


//B.	Non-radiant acoustical tile panels: Panels shall be standard mineral composition acoustical tile of same size as the radiant acoustical panels and compatible with a lay-in type suspension system. Panels to be as specified in Specification Section 0900, ACOUSTICAL TREATMENT.//


2.2 RADIANT CEILING PANELS: LINEAR TYPE


A.	The radiant ceiling panels shall be extruded radiant panels, consisting of an aluminum face plate, copper tubes, and insulating blanket. The face plate shall consist of extruded aluminum sections not less than 3.0 mm (0.115 inch) thick, with interlocking edges and cross brace sections permanently locked together, to form one unitized panel. Copper tubes shall be minimum 10 mm (3/8 inches) diameter, ASTM B88, Type L or ASTM B280, copper tubing continuously attached to aluminum plate. The manufacturer is cautioned that the use of adhesive and/or clips to attach the copper to the extrusion may pull apart thus causing the manufacturer to replace and install he panels at no additional cost to the VA, since the ratings/or capacities will decrease under this condition. Capacities of the panels shall be as called for in the specifications. Panels shall be finished in a standard manufacturer's color as selected by the Architect and the Contracting Officer.


SPEC WRITE NOTE: Designer shall coordinate with the Architect as to who will specify and install the adjacent non-radiant ceiling panels. When a limited number of linear panels are installed as in a perimeter strip the following paragraph is recommended.





B.	Adjacent non-radiant acoustical panels and entire support system shall be furnished and installed as specified in Section 09500, ACOUSTICAL TREATMENT. The radiant panel installer shall coordinate and designate any special supports required to be provided and installed by the ceiling installer.


2.3 RADIANT CEILING PANEL SUSPENSION ACCESSORIES


A.	General


1.	Refer to Section 09500, ACOUSTICAL TREATMENT, for anchors, inserts, identification tags and other applicable items.


2.	Anchors, fasteners, hooks, eveybolts, and other hanger attachment devices designed for fastening to building construction for support of radiant ceiling panels shall be sized for maximum loads that may be transmitted by the completed ceiling system.


3.	Hanger wire shall be not less than 2.7 mm (12 gauge), galvanized soft-annealed, steel wire.


SPEC WRITER NOTE: The following paragraph should be used for projects requiring security installation (i.e., Psychiatric areas).





//4.	Provide panel security clips to lock panel in place. Wall molding shall be channel shaped with rigid metal blocking installed in channel to hold panel securely in place. All clips and hold downs shall be treated for rust resistance. Each hanger shall be stiff legged to prevent upward movement. //


B.	Concealed Snap-in Type Radiant Panel System:


1.	Main carrying channels, including hanging and bracing channels: 40 mm (1.5 inch), cold rolled steel, galvanized, having a minimum weight of 0.70 kg per lineal meter (0.475 lbs. per lineal foot) unless otherwise indicated.


2.	Snap-in T-Bar: 0.60 mm (0.025 inch) thick galvanized steel with 40 mm (1.5 inch) flange.


3.	Tie wire: Not less than 4.2 mm (8-gauge), galvanized, soft-annealed, steel wire. Specially designed spring wire and sheet steel clips may be used providing they are the manufacturer's standard.


4.	Wall molding: Channel shaped with flange of not less than 25 mm (15/16 inch), provided with inside and outside corner caps or neatly mitered corners. Provide sheet metal hold down channels.


//C.	Exposed Lay-in Type Radiant Panel System:


1.	Conform to ASTM C635.


2.	Main Tees: Heavy duty not less than 0.5 mm (0.020 inch) thick steel.


3.	Cross-Tees: 1200 mm (4 feet) cross tees shall be 0.50mm (0.020 inches) and 600 mm (2 feet) cross tees shall be 0.4 mm (0.015 inches). Cross tees shall be formed to fit into accommodating openings in main tee and spaced as required.


4.	Tee Intersections: Intersections with edge molding shall be installed so tees will be flush with exposed edge molding.


5.	Wall of Edge Molding: Designed for flush tee applications.//


2.4 RUNOUT AND INTERCONNECTING PIPING:


A.	Copper Tube:


1.	Interconnecting Piping: ASTM B-88, Soft Drawn Type M, minimum 3/8" pipe size.


2.	Runout Piping: ASTM B-88, Hard Drawn Type L, size as indicated on Drawings.


B.	Solder: ASTM B-32 (95 TA), 95-5 tin-antimony.


C.	Interconnecting Piping Length: Sufficient to allow for expansion, contraction and removal for access. Provide a minimum of 2 m (6 feet) between panels of // concealed snap-in // exposed lay in // systems. Length may be reduced where access is available through adjacent panels.


D.	Refer to Specification Section 15705, HVAC PIPING SYSTEMS for piping requirements not covered herein.


2.5 THERMAL/ACOUSTICAL INSULATION PADS


A.	Mineral fiber, unfaced, ASTM C 665 Type I (blankets with no membrane covering), 12 kg/cubic meter (0.75 PCF) density, approximately 25 mm (1.0 inches) thick. Pads shall meet Class A flame spread requirements.  Insulation thickness and density may be adjusted to meet capacities specified subject to VA approval.


B.	Sections shall be slit to fit underneath the interconnecting tubing, and cover entire acoustical metal ceiling panels.


C.	Thermal capacities listed are based on use of insulation specified herein.


2.6 THERMAL CAPACITY


A.	// Modular Concealed Snap-in //, // Exposed Grid Lay-in // Type Radiant Panel System performance requirements.


1.	Heating: The radiant acoustical panels shall produce a minimum heating output in accordance with the following schedule when the average unheated surface temperature (AUST) is 21 degrees C (70oF) with natural convection, and an assumed ceiling plenum temperature of 27 degrees C (80oF).


Mean Water Temp. Deg. C (Deg. F).�
Downward Panel�Capacity�W/square meter�(Btu/hr.-sq ft.)�
Total Panel�Capacity�W/square meter�(Btu/hr.-sq. ft.)�
�
99 (210)�
517 (164)�
631 (200)�
�
77 (170)�
366 (116)�
442 (140)�
�
54 (130)�
208 (66)�
249 (79)�
�



2.	Cooling: The radiant-acoustical panels shall produce a minimum absorption of heat in accordance with the following schedule when the space exterior wall is 25 percent glass, room air is 26 degrees C (78oF) with natural convection and an assumed ceiling plenum temperature of 27 degrees C (80oF).





Room Air Minus Mean Water�Deg. C (Deg. F).�
Downward Panel�Capacity�W/square meter�(Btu/hr.-sq ft.)�
Total Panel�Capacity�W/square meter�(Btu/hr.-sq. ft.)�
�
-4 (25)�
151 (48)�
174 (55)�
�
-7 (20�
126 (40)�
142 (45)�
�
-9 (15)�
98 (31)�
110 (35)�
�



SPEC WRITER NOTE: Where more than one pressure drop listing is required, revise to provide schedule on the drawings.





3.	Provide pipe circuiting to the radiant panels within each room so that the total water pressure drop to each room does not exceed // 21.0 kPa // ( // 7.0 // ft. of water).


4.	The contractor shall provide any necessary changes to system components such as pipe size, pump size and electrical service due to any change in flow rate or pressure drop.  Contractor shall indicate on shop drawings all required changes which shall be included under his contract at no additional cost to the VA.


SPEC WRITER NOTE: Cooling capacities are not listed since application of linear type panels are normally for heating only.





B.	Linear Type Radiant Panel System Performance Requirements:


1.	Heating: The radiant panels shall produce a minimum heating output in accordance with the following schedule when the average unheated surface temperature (AUST) is 21 degrees C (70oF) with natural convection, as assumed ceiling plenum of 27 degrees C (80oF) and a nominal panel width of 600 mm (24 inches).





Mean Water Temp. Deg. C (Deg. F).�
Downward Panel�Capacity�W/square meter�(Btu/hr.-sq ft.)�
Total Panel�Capacity�W/square meter�(Btu/hr.-sq. ft.)�
�
99 (210)�
517 (164)�
631 (200)�
�
77 (170)�
366 (116)�
442 (140)�
�
54 (130)�
208 (66)�
249 (79)�
�



SPEC WRITER NOTE: Where more than one pressure drop listing is required, revise to provide schedule on the drawings.





2.	Provide pipe circuiting to the linear radiant panels so that the total water pressure drop to each perimeter circuit does not exceed // 21.0 kPa // ( // 7.0 // ft. of water //).


3.	The contractor shall provide any necessary changes to system components such as pipe size, pump size and electrical service due to any change in flow rate or pressure drop. Contractor shall indicate on shop drawings all required changes which shall be included under his contract at no additional cost to the VA.


2.7 ACOUSTICAL RADIANT AND NON-RADIANT PANEL FINISH


	All metal ceiling panels, moldings, and other exposed metal surfaces shall have a two-coat, baked enamel surface with a minimum Light Reflection coefficient (LR) of 0.70. Finish on rear of panel shall be one coat. Finish on rear of extruded aluminum linear panel maybe omitted.


2.8 ACOUSTICAL PERFORMANCE


	The completed integrated ceiling installation shall have a tested performance NRC Grade Designation rating for both radiant and non-radiant acoustical panels of not less than 0.6 as tested in accordance with ASTM Standard E90 or C423.


PART 3 - EXECUTION


SPEC WRITER NOTE:


1.	If ceiling system is required to be fire-rated, the Designer must coordinate with all involved parties including the manufacturer and revise specification for compliance.  Specification Section 09500 may be used as a guide.


2.	Designer shall provide radiant panel piping detail showing flow measuring devices, balancing cocks, shut off valves, test tees, etc.





3.1 INSTALLATION


A.	General:


1.	Install radiant panel system in accordance with manufacturer's instructions and specifications. Provide fastenings, clips, splicers, connectors and other accessories required for a complete installation. Piping on radiant panel side of valve stations is described herein, under Section 15705, HVAC PIPING SYSTEMS, and as indicated on the drawings.


2.	Openings in ceilings shall be cut and neatly framed and fitted to accommodate work of other trades such as recessed lights, air registers, diffusers and all other protrusions through the panels.  Cutting of panels at walls to suit ceiling grid system shall be done in a neat manner, and shall conform to the manufacturer's recommendation and approval of the Resident Engineer.


3.	Sprinkler heads to be installed in non-radiant acoustical panel where possible. If this is not possible, locate sprinkler heads in radiant panels with the rows of copper tube reduced or re-routed to allow space for penetration of sprinkler head.  Coordinate location of sprinkler heads with tube location. Provide additional panel capacity to offset resulting reduced capacities.


4.	Install thermal/acoustical insulation pads neatly on top of radiant panels during panels installation, covering all surfaces and butting edges and ends.  Do not cover incandescent or fluorescent light fixtures with insulation.


5.	Coordinate and provide access to equipment located above ceilings including identification tags as described in Section 09500, ACOUSTICAL TREATMENT.


6.	Coordinate installation to suit lay out for each room and individual space.


7.	Provide support framing around beams, ducts, grilles, and other penetrations through radiant panel ceilings.


8.	Supplemental framing: Where overhead construction will not permit attachment or the proper location of hanging devices, provide additional support steel in the form of specified carrying channels or other members of the size required to safely support the completed ceiling system.


//B.	Concealed Snap-in Type Radiant Panel System:


1.	Mechanical fastenings shall not be exposed in finished areas.


2.	Ceiling access: Access above ceiling shall be accomplished by pulling panel down from the snap-in T-bar using a proper pan pules.


3.	Main carrying channels:


a.	Install level to tolerance of 3 mm (1/8 inch) in 3.6 m (12 feet).  Keep clear of abutting walls and partitions.


b.	Install on not more than 1200 mm (four feet) centers.


c.	Run perpendicular to the length of the panel.


4.	Hanger spacing shall be installed not more than 1200 mm (48 inches) on center in both directions with additional hangers required in areas where hangers are splayed.


5.	Provide snap-in tees and wall moldings as required. //


SPEC WRITER NOTE: ASTM C636 applies to Exposed Lay-in Type Systems only.





//C.	Exposed Lay-in Type Radiant Panel System:


1.	Install in accordance with ASTM C636.


2.	Main carrying channels:


a.	Install level to tolerance of 3 mm (1/8 inch) in 3.6 m (12 feet).  Keep clear of abutting walls and partitions.


b.	Install on not more than 1200 mm (four feet) centers.


c.	Run perpendicular to the length of the panel.


3.	Wall or Edge moldings:


a.	Provide where ceilings about vertical surfaces unless otherwise shown.


b.	Anchor at not more than 300 mm (12 inches) from ends of each length, and not more than 1500 mm (60 inches) on center between end fastenings.


4.	Hanger spacing shall be installed not more than 1200 mm (48 inches) on center in both directions with additional hangers required in areas where hangers are splayed. //


SPEC WRITER NOTE: Ceiling Bracing System is to be used only in structures located in seismic zones. Check drawings for details and verify with Architectural and Structural Engineer.





//D.	Ceiling Bracing System: Construct system of vertical struts and bracing wires. See drawing detail if provided.


1.	Form vertical struts of steel tubing of approximate 18 mm (0.706 inch) outside diameter. Fit top of struts into steel flanged fittings and flare bottom outward as shown.  Secure flanged fittings to under side of structure above, and connect structs at bottom as shown.


2.	Connect bracing wires to eye pins, threaded studs with screw-on eyes, or inserts at top and to main runner or carrying channels of suspended ceiling at bottom. Tighten wires and secure by giving three twists around itself at each connection. //


3.2 TESTING, BALANCING AND CLEANING


A.	Work of the radiant ceiling installer shall terminate at the supply and return point to each room or zone as indicated on the drawings. All interconnecting piping between the supply and return point shall be joined and tested by the radiant-ceiling installer. Each group or zone of radiant panels shall be given a pressure test in accordance with the test procedures in the general mechanical specification before connecting into the system piping. WARNING: DO NOT EXCEED 1040 kPa (150 PSIG) HYDROSTATIC PRESSURE. The balancing of the water circuit shall be done by the balancing contractor to the flow rate specified.


B.	All piping shall be thoroughly cleaned, flushed, drained and filled before radiant panels are connected into system. Manufacturer's authorized representative shall be present during all operations in connection with testing, filling, cleaning and putting the radiant panel ceiling system into operation.


C.	The radiant ceiling manufacturer shall make available the services of a qualified engineer to advise the contractor in the filling, starting, balancing and adjustment procedures based on submitted start-up procedures.


D.	Following completion of installation, make adjustments and replacements necessary to leave installation free of defects. Clean exposed surfaces and paint or replace damaged panels as directed by Resident Engineer.


3.3 START-UP REQUIREMENTS


A.	Contractor shall submit a written procedure to be followed for start-up of the system.  Include procedures to prevent condensation on panels. Procedure must be approved by radiant panel manufacturer prior to submittal to VA.


B.	Fill and flush system until the water runs clear thru each grid, circuit, or zone. Test to assure no leaks. Balance the system for the required flow rate. Place the automatic controls in operation, calibrate and adjust as required.


C.	Warm weather start-up: The conditioned supply air should be turned on and allowed to circulate long enough to dry out the areas where radiant ceiling panels are installed and insure the dew-point is below the chilled water temperature. Chilled water should be circulated and gradually brought down to design temperature. This procedure is required to insure that the ceilings do not sweat and cause damage to any of the areas. Adjust the entering air temperature of the ventilation system to the design dry bulb temperature for the space and circulate dehumidified air until the design dew point of the space is reached before circulating chilled water thru the radiant panels to avoid condensation on the panels. Adjust balancing valves to obtain the GPM specified. Place automatic control valves in operation. Calibrate room thermostat and set at design setting.  Check function of control valves.


D.	Cold weather start-up: With the building heating system in operation and circulating pumps in operation, set control valves in full flow position and gradually bring the system to design temperature.


E.	Rooms requiring split circuits to meet room pressure drop requirements shall be circuited and balanced for approximately the same GPM and temperature drop/rise for each circuit.


F.	Once the system is installed access to the radiant ceiling (active and inactive) panels by other trades shall be coordinated with and approved by Resident Engineer. If any panel must be removed for access, the panels should be removed and replaced by a qualified individual to prevent damage to the panels.


G.	Replacement panels: The Contractor shall deliver to the Resident Engineer, // six (6) // ___ // replacement panels of each type.


- - - E N D - - -
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