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SECTION 15542 - FUEL-FIRED RADIANT HEATERS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Delete editor’s comments before submitting specifications for a project.

Radiant heating systems may be underfloor or overhead type.  They should be considered in lieu of convective or all-air heating systems in areas that experience infiltration loads in excess of two air changes per hour.  Radiant heating systems may also be considered for high bay spaces and loading docks.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes gas-fired infrared and high-intensity radiant heaters.

1.3 SUBMITTALS

A. Product Data:  Include rated capacities; shipping, installed, and operating weights; furnished specialties; and accessories.

Retain paragraph and subparagraphs below if products are required to withstand specific design loads and Architect has either delegated design responsibility to Contractor or wants to review structural data as another way to verify product's compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

B. Shop Drawings:  Signed and sealed by a qualified professional engineer.

1. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.

2. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, and base weights.

Retain subparagraph below if equipment includes wiring.

3. Wiring Diagrams:  Power, signal, and control wiring.

Retain paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 15 Section "Mechanical Vibration and Seismic Controls" and with seismic-related requirements in Part 3 of this Section.

C. Manufacturer Seismic Qualification Certification:  Submit certification that fuel-fired radiant heaters, accessories, and components will withstand seismic forces defined in Division 15 Section "Mechanical Vibration and Seismic Controls."  Include the following:

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.

Retain one of first two subparagraphs below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

Delete first paragraph below if Contractor is not required, in Part 3 "Field Quality Control" Article, to provide or perform field quality-control testing.

D. Field Quality-Control Test Reports:  From Contractor.

E. Operation and Maintenance Data:  For fuel-fired radiant heaters to include in emergency, operation, and maintenance manuals.

F. Warranties:  Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

Retain first paragraph below if Contractor or manufacturer selects testing agency.

A. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.

B. Source Limitations:  Obtain fuel-fired radiant heaters through one source from a single manufacturer.

Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of fuel-fired radiant heaters and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

1.5 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 1 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace heat exchanger of fuel-fired radiant heater that fails in materials or workmanship within specified warranty period.

Verify available warranties for units and components and insert number below.

B. Warranty Period:  [Five] [10] <Insert number> years from date of Substantial Completion.

1.6 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise below to suit Project.

1. Burner Igniters:  [One] <Insert number> hot-surface burner igniter[s] for each style of gas-fired radiant heater furnished.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.  

2.2 TUBULAR INFRARED HEATERS

A. Available Manufacturer[s]:

1. Combustion Research Corporation.

2. Gas-Fired Products Inc.; Space-Ray Div.

3. Panelbloc, Inc.

4. Perfection-Schwank, Inc.

5. Reznor/Thomas & Betts.

6. Roberts-Gordon, Inc.

7. Solaronics, Inc.

8. <Insert, in separate subparagraphs, manufacturer's name.>

B. Description:  Factory assembled, piped, and wired, and complying with ANSI Z83.6, "Gas-Fired Infrared Heaters."

1. CSA International listed.

2. Type of Gas:  Designed and built to burn [natural gas] [propane] with characteristics same as those of gas available at Project site.

High-altitude feature is from Reznor/Thomas & Betts.

3. High-Altitude [Model] [Kit]:  For Project elevation above sea level.

C. Combustion Tubing:  Stainless steel with high-emissivity, high-temperature, corrosion-resistant external finish.

D. Tubing Connections:  Stainless-steel couplings or flared joints with stainless-steel draw bolts.

E. Reflector:  Polished aluminum, 97 percent minimum reflectivity, with end caps.  Shape to control radiation from tubing for uniform intensity at floor level with 100 percent cutoff above centerline of tubing.  Provide for rotating reflector or heater around a horizontal axis for minimum 0.52-radian (30-degree) tilt from vertical.

1. Reflector Extension Shields:  Same material as reflectors, arranged for fixed connection to lower reflector lip and rigid support to provide 100 percent cutoff of direct radiation from tubing at angles greater than 0.52 radians (30 degrees) from vertical.

2. Include hanger kit.

F. Burner Safety Controls:

1. Gas Control Valve:  Single-stage, regulated redundant 24-V ac gas valve containing pilot solenoid valve, electric gas valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff all in one body.

2. Blocked Vent Safety:  Differential pressure switch in burner safety circuit to stop burner operation with high discharge or suction pressure.

3. Control Panel Interlock:  Stops burner if panel is open.

4. Indicator Lights:  Burner-on indicator light.

Retain one of three paragraphs and associated subparagraphs below or revise to suit selected equipment.

G. Burner and Emitter Type:  Gravity-vented power burner, with the following features:

1. Emitter Tube:  [Aluminized] [Hot-rolled]-steel tubing with sight glass for burner and pilot flame observation.

2. Venting:  [Unvented] [Connector at exit end of emitter tubing for vent-pipe connection] [Concentric vent for combustion air and flue gas with rain cap for both].

a. Vent Terminal:  [Vertical] [Horizontal].

Retain one of two subparagraphs below or revise to suit selected equipment.

3. Burner/Ignition:  Power gas burner with electronic spark and electronic flame safety.

4. Burner/Ignition:  Stainless-steel burner cup and head with balanced-rotor draft fan and [direct-sensing, hot-surface ignition] [spark ignition with electronic flame supervision].

Subparagraph below is an option.

5. Combustion-Air Connection:  Duct connection for combustion air to be drawn directly from outside by burner fan.

H. Burner and Emitter Type:  Vacuum-vented burner, with the following features:

1. Emitter Tube:  [Aluminized] [Hot-rolled]-steel tubing with sight glass for burner and pilot flame observation.

2. Burner/Ignition:  Electronic spark and electronic flame safety.

Retain one of first two subparagraphs below or revise to suit selected equipment.

a. Venting:  Burner exhaust tubing connected at exit end to vacuum-fan inlet.

b. Venting:  Balancing damper at exit end of burner exhaust tubing and at connection to manifold tube.

3. Vacuum Fan:  Isolated from system by flexible connector with minimum temperature rating of 232 deg C (450 deg F).  Dynamically balanced, direct-driven, [cast-aluminum-alloy] [stainless-steel] impeller in an aluminized-steel housing.

a. Motor:  Resilient-mounted, capacitor-start-capacitor-run type with sealed ball bearings; totally enclosed, nonventilated type with internal thermal protection.

b. Comply with Division 15 Section "Motors."

Subparagraph below is an option.

4. Balancing Dampers:  Plate type, mounted in cast, double-flange fitting with vacuum test plug.

Subparagraph below is an option.

5. Outside-Air Connection:  Duct connection for combustion air to be drawn directly from outside.  Provide a filter in airflow path.

I. Burner and Emitter Type:  Vacuum vented, condensing, with multiple atmospheric burners and provision for condensation of combustion products in venting manifold tubing.

1. Emitter Tube:  [Aluminized] [Hot-rolled] [Porcelain-lined]-steel tubing with sight glass for burner and pilot flame observation.

2. Burner/Ignition:  Electronic spark and electronic flame safety.

3. Vacuum Fan:  Isolated from system by flexible connector with a minimum temperature rating of 232 deg C (450 deg F).  Dynamically balanced, direct-driven, [cast-aluminum-alloy] [stainless-steel] impeller in an aluminized-steel housing.

a. Motor:  Resilient-mounted, capacitor-start-capacitor-run type with sealed ball bearings.

b. Comply with Division 15 Section "Motors."

Subparagraph below is an option.

4. Balancing Dampers:  Plate type, mounted in cast, double-flange fitting with vacuum test plug.

Subparagraph below is an option.

5. Outside-Air Connection:  Duct connection for combustion air to be drawn directly from outside.

2.3 GAS-FIRED, HIGH-INTENSITY INFRARED HEATERS

A. Available Manufacturer[s]:

1. Combustion Research Corporation.

2. Gas-Fired Products Inc.; Space-Ray Div.

3. Panelbloc, Inc.

4. Perfection-Schwank, Inc.

5. Reznor/Thomas & Betts.

6. Roberts-Gordon, Inc.

7. Solaronics, Inc.

8. <Insert, in separate subparagraphs, manufacturer's name.>

B. Description:  Factory assembled, piped, and wired, and complying with ANSI Z83.6, "Gas-Fired Infrared Heaters."

1. CSA International listed.
2. Type of Gas:  Designed and built to burn [natural gas] [propane] with characteristics same as those of gas available at Project site.

C. Burner:  Aluminized-steel plenum chamber with stainless-steel retainers.

1. Ignition:  Direct spark.

D. Emitter:  Ceramic combustion surface.

E. Reflector:  Polished aluminum.

1. Include hanger kit.

F. Accessories:

1. Parabolic reflector.

2. Wire grid for increased efficiency.

3. Protective screen.

4. Heat-deflector shield.

5. Stainless-steel flexible connector with manual valve.

6. Hanger chain with "S" hooks.

7. Preassembled chain mounting kit.

2.4 TEMPERATURE CONTROL

A. Wires and cables are specified in Division 15 Section "Temperature Controls."

Retain paragraph above if thermostats are furnished by unit manufacturer; retain paragraph below if thermostats are provided as a part of automatic temperature controls.

B. Sensors, Components, and Wiring:  Specified in Division 15 Section "Building Automation System."

Retain one of two paragraphs below or revise to suit selected equipment.  Delete if thermostat is specified in Division 15 Section "Building Automation System."

C. Thermostat:  Single-stage, 24-V ac, wall-mounting type with 10 to 32 deg C (50 to 90 deg F) operating range and fan on switch.

D. Thermostat:  2-stage, 24-V ac, wall-mounting type with 10 to 32 deg C (50 to 90 deg F) operating range and fan on switch.

Retain below with either of two paragraphs above.

1. Control Transformer:  Integrally mounted, 120 to 24 V ac.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for radiant heater piping systems to verify actual locations of piping connections before equipment installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install radiant heaters level and plumb.

B. Install and connect gas-fired radiant heaters and associated fuel and vent features and systems according to NFPA 54, applicable local codes and regulations, and manufacturer's written installation instructions.

C. Suspended Units:  Suspend from substrate using chain hanger kits and building attachments.

Delete below if Project is a seismic site.

1. Restrain the unit to resist code-required horizontal acceleration.  Seismic restraints are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

3.3 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Gas Piping:  Comply with applicable requirements in Division 15 Section "Fuel Gas Piping."  Connect gas piping to gas train inlet; provide union with enough clearance for burner removal and service.  Provide AGA-approved flexible units.

D. Revise first paragraph below to suit Project.

E. Connect vents according to Division 15 Section "Breechings, Chimneys, and Stacks."

F. Electrical:  Comply with applicable requirements in Division 16 Sections.

1. Install electrical devices furnished with heaters but not specified to be factory mounted.

G. Ground equipment according to Division 16 Section "Grounding and Bonding."

H. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including piping and electrical connections.

1. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

2. Verify bearing lubrication.

3. Verify proper motor rotation.

4. Test Reports:  Prepare a written report to record the following:

a. Test procedures used.

b. Test results that comply with requirements.

c. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

3.5 ADJUSTING

A. Adjust initial temperature and humidity set points.

B. Adjust burner and other unit components for optimum heating performance and efficiency.

3.6 DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain fuel-fired radiant heaters.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."
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