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SECTION 15764 - CONVECTION HEATING UNITS
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. [Hydronic] [Steam] [Electric] baseboard radiators.

2. [Hydronic] [Steam] [Electric] finned-tube radiators.

3. [Hydronic] [Steam] [Electric] convectors.

4. Flat-pipe steel radiators.

1.3 SUBMITTALS

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories for each type of product indicated.

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

Edit subparagraphs below to suit Project.

1. Plans, elevations, sections, and details.

2. Details of custom-fabricated enclosures indicating dimensions.

3. Location and size of each field connection.

Retain subparagraph below for hydronic and steam convection units.

4. Location and arrangement of piping valves and specialties.

Retain first subparagraph below for convection units with integral controls; delete if control devices are specified in Division 15 Section "HVAC Instrumentation and Control."

5. Location and arrangement of integral controls.

6. Enclosure joints, corner pieces, access doors, and other accessories.

Retain subparagraph below for electric convection units.

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

Retain first paragraph and associated subparagraphs below if Drawings do not include detailed plans or if Project involves unusual coordination requirements.

C. Coordination Drawings:  Floor plans and other details, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:

Edit subparagraphs below to suit Project.

1. Structural members, including wall construction, to which convection units will be attached.

2. Method of attaching convection units to building structure.

3. Penetrations of fire-rated wall and floor assemblies.

D. Color Samples for Initial Selection:  For units with factory-applied color finishes.

Delete paragraph above if colors and other characteristics are preselected and specified or scheduled.  Retain first paragraph below with or without above.

E. Color Samples for Verification:  For each type of exposed finish required.

F. Field quality-control test reports.

G. Operation and Maintenance Data:  For convection heating units to include in emergency, operation, and maintenance manuals.

1.4 QUALITY ASSURANCE

A. 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.

PART 2 -  PRODUCTS

2.1 ELECTRIC BASEBOARD RADIATORS

Copy and edit this Article for each style of baseboard radiator, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Berko Electric Heating; a division of Marley Engineered Products.

2. Chromalox; a division of Emerson Electric Company.

3. Indeeco.

4. Markel Products; a division of Marley Engineered Products.

5. Marley Electric Heating; a division of Marley Engineered Products.

6. Ouellet Canada Inc.

7. Qmark Electric Heating; a division of Marley Engineered Products.

8. <Insert manufacturer's name.>

D. Description:  Factory-packaged units constructed according to UL 499, UL 1030, and UL 2021.

E. Heating Elements:  Nickel-chromium-wire heating element enclosed in metallic sheath mechanically bonded to fins, with high-temperature cutout and sensor running the full length of the element.  Element supports shall eliminate thermal expansion noise.

Indicate length and total capacity on Drawings.

1. Volts:  <Insert value.>

2. Phase:  <Insert value.>

3. Hertz:  <Insert value.>

4. Heat Output:  <Insert W/ft. (W/m).>

Retain either paragraph below, or retain both and indicate location of each enclosure on Drawings.  Verify optional features in paragraph retained with manufacturer selected.

F. Enclosures:  Minimum [0.0329-inch- (0.85-mm-)] [0.0428-inch- (1.1-mm-)] <Insert dimension> thick steel, removable front cover.

G. Rust-Resistant Enclosures:  Minimum [0.040-inch- (1.0-mm-)] [0.052-inch- (1.3-mm-)] <Insert dimension> thick ASTM A 653/A 653M, G60 galvanized-steel, removable front cover.

Retain subparagraphs below with either paragraph retained above.

1. Full-height back.

2. Full-length damper.

3. End panel.

4. [Plastic end] [End] caps.

5. Inside and outside corners.

6. Joiner pieces to snap together.

7. Enclosure Height:  <Insert inches (mm)>.

8. Enclosure Depth:  <Insert inches (mm)>.

9. Finish:  Baked-enamel finish in manufacturer's [standard] [custom] color as selected by Architect.

10. Element Brackets:  Primed and painted steel to support front panel and element.

Retain first paragraph below for integral control device; delete if control devices are specified in Division 15 Section "HVAC Instrumentation and Controls."

H. Unit Controls:  [Integral line-voltage thermostat] [Integral electronic thermostat] [Remote line-voltage thermostat].

I. Accessories:

1. Filler sections without a heating element matching the adjacent enclosure.

2. Straight-blade-type receptacles complying with DSCC W-C-596G/GEN, NEMA WD 1, NEMA WD 6, and UL 498; in color selected by Architect.

2.2 HOT-WATER OR STEAM BASEBOARD RADIATORS

Copy and edit this Article for each style of baseboard radiator, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Embassy Industries, Inc.

2. Haydon Corporation, Inc.

3. Rittling, a div. of Hydro-Air Components.

4. Rosemex.

5. Slant/Fin.

6. <Insert manufacturer's name.>

D. Performance Ratings:  Rate baseboard radiators according to Hydronics Institute's "I=B=R Testing and Rating Standard for Baseboard Radiation."

Retain one of first two paragraphs and associated subparagraphs below.

E. Heating Elements:  Copper tubing mechanically expanded into flanged collars of evenly spaced aluminum fins resting on polypropylene element glides.  One end of tube shall be belled.

If more than one configuration is required, delete nine subparagraphs below and schedule on Drawings.

1. Tube Diameter:  [NPS 1/2 (DN 15)] [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

2. Fin Size:  [2-1/2 by 2-1/2 inches (63 by 63 mm)] [3 by 3 inches (76 by 76 mm)] <Insert dimensions>.

3. Fin Spacing:  [40 per foot (131 per meter)] [50 per foot (164 per meter)] [58 per foot (190 per meter)] <Insert number per foot (meter)>.

4. Number of Tiers:  <Insert number.>

5. Heat Output:  <Insert Btu/h/ft. (W/m).>

6. Entering Air Temperature:  [65 deg F (18 deg C)] <Insert temperature>.

Retain two subparagraphs below for hot-water radiators.

7. Average Water Temperature:  [180 deg F (82 deg C)] <Insert temperature>.

8. Minimum Water Velocity:  [1/2 fps (0.15 m/s)] <Insert value>.

Retain subparagraph below for steam radiators.

9. Entering Steam Pressure:  [1 psig (6.9 kPa)] <Insert value>.

F. Heating Elements:  Steel tubing mechanically expanded into flanged collars of evenly spaced steel fins resting on polypropylene element glides.  Tube ends shall be threaded.

If more than one configuration is required, delete nine subparagraphs below and schedule on Drawings.

1. Tube Diameter:  [NPS 1-1/4 (DN 32)] <Insert size>.

2. Fin Size:  [3 by 3 inches (76 by 76 mm)] <Insert dimension>.

3. Fin Spacing:  [52 per foot (171 per meter)] <Insert number per foot (meter)>.

4. Number of Tiers:  <Insert number.>

5. Heat Output:  <Insert Btu/h/ft. (W/m).>

6. Entering Air Temperature:  [65 deg F (18 deg C)] <Insert temperature>.

Retain two subparagraphs below for hot-water radiators.

7. Average Water Temperature:  [180 deg F (82 deg C)] <Insert temperature>.

8. Minimum Water Velocity:  [1/2 fps (0.15 m/s)] <Insert value>.

Retain subparagraph below for steam radiators.

9. Entering Steam Pressure:  [1 psig (6.9 kPa)] <Insert value>.

Retain either paragraph below, or retain both and indicate location of each enclosure type on Drawings.  Verify optional features in paragraph retained below with manufacturer selected.

G. Enclosures:  Minimum [0.0329-inch- (0.85-mm-)] [0.0428-inch- (1.1-mm-)] <Insert dimension> thick steel, removable front cover.

H. Rust-Resistant Enclosures:  Minimum [0.040-inch- (1.0-mm-)] [0.052-inch- (1.3-mm-)] <Insert dimension> thick ASTM A 653/A 653M, G60 galvanized-steel, removable front cover.

Retain subparagraphs below with either paragraph retained above.

1. Full-height back.

2. Full-length damper.

3. End panel.

4. End caps.

5. Inside and outside corners.

6. Valve access door.

7. Joiner pieces to snap together.

8. Enclosure Height:  <Insert inches (mm).>

9. Enclosure Depth:  <Insert inches (mm).>

10. Finish:  Baked-enamel finish in manufacturer's [standard] [custom] color as selected by Architect.

11. Element Brackets:  Primed and painted steel to support front panel and element.

2.3 ELECTRIC FINNED-TUBE RADIATORS

Copy and edit this Article for each style of finned-tube radiator, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Berko Electric Heating; a division of Marley Engineered Products.

2. Chromalox; a division of Emerson Electric Company.

3. Indeeco.

4. Markel Products; a division of TPI Corporation.

5. Marley Electric Heating; a division of Marley Engineered Products.

6. Ouellet Canada Inc.

7. Qmark Electric Heating; a division of Marley Engineered Products.

8. Trane.

9. <Insert manufacturer's name>

D. Description:  Factory-packaged units constructed according to UL 499, UL 1030, and UL 2021.

E. Heating Elements:  Nickel-chromium-wire heating element enclosed in metallic sheath mechanically bonded into fins, with high-temperature cutout and sensor running the full length of the element.  Element supports shall eliminate thermal expansion noise.

If more than one configuration is required, delete subparagraphs below and schedule on Drawings.  Indicate length and total capacity on Drawings.

1. Volts:  <Insert value.>

2. Phase:  <Insert value.>

3. Hertz:  <Insert value.>

4. Heat Output:  <Insert W/ft. (W/m).>

Retain one of first two paragraphs below, or retain both and indicate location of each enclosure type on Drawings.

F. Front Panel:  Minimum [0.0428-inch- (1.1-mm-)] [0.0528-inch- (1.35-mm-)] <Insert dimension> thick steel.

G. Rust-Resistant Front Panel:  Minimum [0.052-inch- (1.3-mm-)] [0.064-inch- (1.6-mm-)] <Insert dimension> thick ASTM A 653/A 653M, G60 galvanized steel.

H. Wall-Mounting Back Panel:  Minimum 0.0329-inch- (0.85-mm-) thick steel, full height, with full-length channel support for front panel without exposed fasteners.

Retain paragraph above for wall mounting or first paragraph below for floor mounting.

I. Floor-Mounting Pedestals:  Conceal conduit for power and control wiring at maximum 36-inch (914-mm) spacing.  Pedestal-mounting back panel shall be solid panel matching front panel.

J. Support Brackets:  Locate at maximum 36-inch (914-mm) spacing to support front panel and element.

K. Finish:  Baked[-enamel] [-epoxy] finish in manufacturer's [standard] [custom] color as selected by Architect.

L. Damper:  Knob-operated internal damper at enclosure outlet.

M. Access Doors:  Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches (150 by 175 mm), integral with enclosure.

N. Enclosure Style:  [Sloped] [Flat] top.

Retain desired optional features in subparagraphs below.

1. Front Inlet Grille:  Punched louver; painted to match enclosure.

2. Front Inlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

3. [Top] [Front] Outlet Grille:  Punched louver; painted to match enclosure.

4. [Top] [Front] Outlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

5. Enclosure Height:  <Insert inches (mm).>

6. Enclosure Depth:  <Insert inches (mm).>

Retain first paragraph below for integral control device; delete if control devices are specified in Division 15 Section "HVAC Instrumentation and Controls."

O. Unit Controls:  Integral [line-voltage thermostat with minimum range of 60 to 90 deg F (15 to 32 deg C)] [low-voltage relay and control transformer for remote thermostat].

P. Accessories:  Integral disconnect switch, filler sections, corners, relay sections, and splice plates all matching the enclosure and grille finishes.

2.4 HOT-WATER OR STEAM FINNED-TUBE RADIATORS

Copy and edit this Article for each style of finned-tube radiator, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Embassy Industries, Inc.

2. Engineered Air.

3. Rittling, a div. of Hydro-Air Components.

4. Rosemex.

5. Slant/Fin.

6. Trane.

7. <Insert manufacturer's name.>

D. Performance Ratings:  Rate finned-tube radiators according to Hydronics Institute's "I=B=R Testing and Rating Standard for Finned-Tube (Commercial) Radiation."

Retain one of first two paragraphs and associated subparagraphs below.

E. Heating Elements:  Copper tubing mechanically expanded into flanged collars of evenly spaced aluminum fins resting on element supports.  One tube end shall be belled.

If more than one configuration is required, delete nine subparagraphs below and schedule on Drawings.

1. Tube Diameter:  [NPS 3/4 (DN 20)] [NPS 1 (DN 25)] [NPS 1-1/4 (DN 32)].

2. Fin Size:  [3 by 3 inches (76 by 76 mm)] [4 by 4 inches (102 by 102 mm)] <Insert dimensions>.

3. Fin Spacing:  [40 per foot (131 per meter)] [50 per foot (164 per meter)] [58 per foot (190 per meter)] <Insert number per foot (meter)>.

4. Number of Tiers:  <Insert number.>

5. Heat Output:  <Insert Btu/h/ft. (W/m).>

6. Entering Air Temperature:  [65 deg F (18 deg C)] <Insert temperature>.

Retain two subparagraphs below for hot-water radiators.

7. Average Water Temperature:  [180 deg F (82 deg C)] <Insert temperature>.

8. Minimum Water Velocity:  [1/2 fps (0.15 m/s)] <Insert value>.

Retain subparagraph below for steam radiators.

9. Entering Steam Pressure:  [1 psig (6.9 kPa)] <Insert value>.

F. Heating Elements:  Steel tubing mechanically expanded into flanged collars of evenly spaced steel fins resting on element supports.  Tube ends shall be threaded.

If more than one configuration is required, delete nine subparagraphs below and schedule on Drawings.

1. Tube Diameter:  [NPS 1-1/4 (DN 32)] <Insert size>.

2. Fin Size:  [4 by 4 inches (102 by 102 mm)] <Insert dimensions>.

3. Fin Spacing:  [52 per foot (171 per meter)] <Insert number per foot (meter)>.

4. Number of Tiers:  <Insert number.>

5. Heat Output:  <Insert Btu/h/ft. (W/m).>

6. Entering Air Temperature:  [65 deg F (18 deg C)] <Insert temperature>.

Retain two subparagraphs below for hot-water radiators.

7. Average Water Temperature:  [180 deg F (82 deg C)] <Insert temperature>.

8. Minimum Water Velocity:  [1/2 fps (0.15 m/s)] <Insert value>.

Retain subparagraph below for steam radiators.

9. Entering Steam Pressure:  [1 psig (6.9 kPa)] <Insert value>.

G. Element Supports:  Ball-bearing cradle type to permit longitudinal movement on enclosure brackets.

Retain one of first two paragraphs below, or retain both and indicate location of each panel type on Drawings.

H. Front Panel:  Minimum [0.0428-inch- (1.1-mm-)] [0.0528-inch- (1.35-mm-)] <Insert thickness> thick steel.

I. Rust-Resistant Front Panel:  Minimum [0.052-inch- (1.3-mm-)] [0.064-inch- (1.6-mm-)] <Insert thickness> thick, ASTM A 653/A 653M, G60 galvanized steel.

J. Wall-Mounting Back Panel:  Minimum 0.0329-inch- (0.85-mm-) thick steel, full height, with full-length channel support for front panel without exposed fasteners.

Retain paragraph above for wall mounting or first paragraph below for floor mounting.

K. Floor-Mounting Pedestals:  Conceal insulated piping at maximum 36-inch (914-mm) spacing.  Pedestal-mounting back panel shall be solid panel matching front panel.  Provide stainless-steel escutcheon for floor openings at pedestals.

L. Support Brackets:  Locate at maximum 36-inch (914-mm) spacing to support front panel and element.

M. Finish:  Baked[-enamel] [-epoxy] finish in manufacturer's [standard] [custom] color as selected by Architect.

N. Damper:  Knob-operated internal damper at enclosure outlet.

O. Access Doors:  Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches (150 by 175 mm), integral with enclosure.

P. Enclosure Style:  [Sloped] [Flat] top.

Retain desired optional features in subparagraphs below.

1. Front Inlet Grille:  Punched louver; painted to match enclosure.

2. Front Inlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish, color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

3. [Top] [Front] Outlet Grille:  Punched louver; painted to match enclosure.

4. [Top] [Front] Outlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish, color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

5. Enclosure Height:  <Insert inches (mm).>

6. Enclosure Depth:  <Insert inches (mm).>

Q. Accessories:  Filler sections, corners, relay sections, and splice plates all matching the enclosure and grille finishes.

2.5 ELECTRIC CONVECTORS

Copy and edit this Article for each style of convector, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Berko Electric Heating; a division of Marley Engineered Products.

2. Chromalox; a division of Emerson Electric Company.

3. Indeeco.

4. Markel Products; a division of TPI Corporation.

5. Marley Electric Heating; a division of Marley Engineered Products.

6. Ouellet Canada Inc.

7. Qmark Electric Heating; a division of Marley Engineered Products.

8. <Insert manufacturer's name.>

D. Description:  Factory-packaged units constructed according to UL 499, UL 1030, and UL 2021.

E. Heating Elements:  Nickel-chromium-wire heating element enclosed in metallic sheath mechanically bonded into fins, with high-temperature cutout and sensor running the full length of element.  Element supports shall eliminate thermal expansion noise.

If more than one configuration is required, delete subparagraphs below and schedule on Drawings.

1. Volts:  <Insert value.>

2. Phase:  <Insert value.>

3. Hertz:  <Insert value.>

4. Heat Output:  [300] [500] [750] [1000] [1250] [1500] [1750] [2000] [2250] [2500] <Insert number> W.

F. Front and Top Panel:  Minimum [0.0528-inch- (1.35-mm-)] [0.0677-inch- (1.7-mm-)] <Insert dimension> thick steel with exposed corners rounded; removable front panels with tamper-resistant fasteners braced and reinforced for stiffness.

G. Wall-Mounting Back and End Panels:  Minimum 0.0428-inch- (1.1-mm-) thick steel.

Retain paragraph above for wall mounting or first paragraph below for floor mounting.

H. Floor-Mounting Pedestals:  Conceal conduit for power and control wiring at maximum 36-inch (914-mm) spacing.  Pedestal-mounting back panel shall be solid panel matching front panel.

I. Support Brackets:  Locate at maximum 36-inch (914-mm) spacing to support front panel and element.

J. Insulation:  1/2-inch- (13-mm-) thick, fibrous glass on inside of the back of the enclosure.

K. Finish:  Baked-enamel finish in manufacturer's [standard] [custom] color as selected by Architect.

L. Damper:  Knob-operated internal damper.

M. Access Doors:  Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches (150 by 175 mm), integral with enclosure.

N. Enclosure Style:  [Sloped] [Flat] top.

Retain desired optional features in subparagraphs below.

1. Front Inlet Grille:  Punched louver; painted to match enclosure.

2. Front Inlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish, color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

3. [Top] [Front] Outlet Grille:  Punched louver; painted to match enclosure.

4. [Top] [Front] Outlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish, color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

5. Enclosure Height:  <Insert inches (mm).>

6. Enclosure Depth:  <Insert inches (mm).>

7. Enclosure Length:  <Insert inches (mm).>

Retain first paragraph below for integral control device; delete if control devices are specified in Division 15 Section "HVAC Instrumentation and Controls."

O. Unit Controls:  Integral [line-voltage thermostat with minimum range of 60 to 90 deg F (15 to 32 deg C)] [low-voltage relay and control transformer for remote thermostat].

P. Accessories:  Integral disconnect switch, recessing flanges finished to match enclosure or overlapping front cover for fully recessed units, and rubber gaskets to seal cabinet at wall.

2.6 HOT-WATER OR STEAM CONVECTORS

Copy and edit this Article for each style of convector, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Engineered Air.

2. Rosemex.

3. Slant/Fin.

4. Trane.

5. <Insert manufacturer's name.>

D. Convector Elements:  Seamless copper tubing mechanically expanded into evenly spaced aluminum fins and rolled into cast-[iron] [or] [brass] headers with inlet/outlet and air vent; steel side plates and supports.  Factory-pressure-test element at minimum 100 psig (690 kPa).

If more than one configuration is required, delete subparagraphs below and schedule on Drawings.

1. Element Height:  <Insert inches (mm).>

2. Element Depth:  <Insert inches (mm).>

3. Element Length:  <Insert inches (mm).>

4. Entering Air Temperature:  [65 deg F (18 deg C)] <Insert temperature>.

Retain four subparagraphs below for hot-water convector.

5. Heat Output:  <Insert Btu/h/ft. (W/m).>

6. Average Water Temperature:  [180 deg F (82 deg C)] <Insert temperature>.

7. Temperature Drop:  [10 deg F (5.56 deg C)] [20 deg F (11.1 deg C)] [30 deg F (16.6 deg C)] <Insert gpm (L/s)>.

8. Pressure Loss:  <Insert feet wg (kPa).>

Retain two subparagraphs below for steam convector.

9. Heat Output (Square Feet EDR):  <Insert EDR (W).>

10. Entering Steam Pressure:  [1 psig (6.9 kPa)] <Insert value>.

E. Front and Top Panel:  Minimum [0.0528-inch- (1.35-mm-)] [0.0677-inch- (1.7-mm-)] <Insert dimension> thick steel with exposed corners rounded; removable front panels with tamper-resistant fasteners braced and reinforced for stiffness.

F. Wall-Mounting Back and End Panels:  Minimum 0.0428-inch- (1.1-mm-) thick steel.

Retain paragraph above for wall mounting or first paragraph below for floor-mounting.

G. Floor-Mounting Pedestals:  Conceal conduit for power and control wiring at maximum 36-inch (914-mm) spacing.  Pedestal-mounting back panel shall be solid panel matching front panel.

H. Support Brackets:  Locate at maximum 36-inch (914-mm) spacing to support front panel and element.

I. Insulation:  1/2-inch- (13-mm-) thick, fibrous glass on inside of the back of the enclosure.

J. Finish:  Baked-enamel finish in manufacturer's [standard] [custom] color as selected by Architect.

K. Damper:  Knob-operated internal damper.

Units with operable front panels may not require access doors.

L. Access Doors:  Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches (150 by 175 mm), integral with enclosure.

M. Enclosure Style:  [Sloped] [Flat] top.

Retain desired optional features in subparagraphs below.

1. Front Inlet Grille:  Punched louver; painted to match enclosure.

2. Front Inlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish, color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

3. [Top] [Front] Outlet Grille:  Punched louver; painted to match enclosure.

4. [Top] [Front] Outlet Grille:  Extruded-aluminum linear bar grille; pencil-proof bar spacing.

a. Mill-finish aluminum.

b. Anodized finish, color as selected by Architect from manufacturer's [standard] [custom] colors.

c. Painted to match enclosure.

Enclosure dimensions in three subparagraphs below include end pockets for controls and piping.

5. Enclosure Height:  <Insert inches (mm).>

6. Enclosure Depth:  <Insert inches (mm).>

7. Enclosure Length:  <Insert inches (mm).>

2.7 FLAT-PIPE STEEL RADIATORS

Copy and edit this Article for each style of flat-pipe steel radiator, or schedule on Drawings.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first three paragraphs and list of manufacturers below.  See Division 1 Section "Product Requirements."

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

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide [the product indicated on Drawings] <Insert manufacturer's name; product name or designation> or a comparable product by one of the following:

1. Embassy Industries, Inc.

2. Panel Radiator, Inc., a div. of Hydro-Air Components.

3. Runtal North America, Inc.

4. <Insert manufacturer's name.>

D. Heating Elements:  Steel, welded and formed into flat, square, steel header with minimum thickness of 0.109 inches (2.76 mm).  Include threaded piping and air vent connections.

Retain one of three subparagraphs below.

1. Working Pressure 56 psig (386 kPa):  0.048 inch (1.22 mm).

2. Working Pressure 85 psig (585 kPa):  0.058 inch (1.47 mm).

3. Working Pressure 128 psig (881 kPa):  0.078 inch (1.98 mm).

If more than one configuration is required, delete subparagraphs below and schedule on Drawings.

4. Tube Height:  <Insert inches (mm).>

5. Tube Depth:  <Insert inches (mm).>

6. Tube Length:  <Insert inches (mm).>

7. Number of Tubes High:  <Insert number.>

8. Number of Tubes Deep:  <Insert number.>

9. Fin Spacing:  <Insert inches (mm).>

10. Fin Depth:  <Insert inches (mm).>

11. Room Air Temperature:  [65 deg F (18 deg C)] <Insert temperature>.

12. Heat Output:  <Insert Btu/h (W).>

13. Average Water Temperature:  [180 deg F (82 deg C)] <Insert temperature>.

14. Temperature Drop:  [10 deg F (5.56 deg C)] [20 deg F (11.1 deg C)] [30 deg F (16.6 deg C)] <Insert gpm (L/s)>.

15. Pressure Loss:  <Insert feet wg (kPa).>

E. Mounting:  [Wall brackets] [Floor pedestals] on maximum spacing of 36 inches (914 mm).

F. Finish:  Baked-enamel finish in manufacturer's [standard] [custom] color as selected by Architect.

G. Accessories:

1. Steel piping covers finished to match radiator finish.

2. Flexible Expansion Compensation Hoses:  Minimum 400-psig (2758-kPa) working pressure, and operating temperatures from 33 to 211 deg F (0.5 to 99.5 deg C).

a. Length:  [24 inches (600 mm)] [36 inches (900 mm)] <Insert dimension>.

b. Minimum Diameter:  Equal to connection size.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas to receive convection heating units for compliance with requirements for installation tolerances and other conditions affecting performance.

B. Examine roughing-in for [hydronic-piping] [steam-piping] [electrical] connections to verify actual locations before convection heating unit installation.

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

3.2 BASEBOARD RADIATOR INSTALLATION

A. Install units level and plumb.

B. Install baseboard radiators according to Guide 2000 - Residential Hydronic Heating.

C. Install enclosure continuously around corners, using outside and inside corner fittings.

D. Join sections with splice plates and filler pieces to provide continuous enclosure.

E. Install access doors for access to valves.

F. Install enclosure continuously from wall to wall.

G. Terminate enclosures with manufacturer's end caps except where enclosures are indicated to extend to adjoining walls.

Retain three paragraphs below for hot-water or steam units.

H. Install valves within reach of access door provided in enclosure.

I. Install air-seal gasket between wall and recessing flanges or front cover of fully recessed unit.

J. Install piping within pedestals for freestanding units.

3.3 FINNED-TUBE RADIATOR INSTALLATION

A. Install units level and plumb.

B. Install finned-tube radiators according to Guide 2000 - Residential Hydronic Heating.

C. Install enclosure continuously around corners, using outside and inside corner fittings.

D. Join sections with splice plates and filler pieces to provide continuous enclosure.

E. Install access doors for access to valves.

F. Install enclosure continuously from wall to wall.

G. Terminate enclosures with manufacturer's end caps, except where enclosures are indicated to extend to adjoining walls.

Retain three paragraphs below for hot-water or steam units.

H. Install valves within reach of access door provided in enclosure.

I. Install air-seal gasket between wall and recessing flanges or front cover of fully recessed unit.

J. Install piping within pedestals for freestanding units.

3.4 CONVECTOR INSTALLATION

A. Install units level and plumb.

B. Install valves within reach of access door provided in enclosure.

C. Install air-seal gasketing between wall and recessing flanges or front cover of fully recessed unit.

D. Install piping within pedestals for freestanding units.

3.5 FLAT-PIPE STEEL RADIATOR INSTALLATION

A. Install units level and plumb.

B. Install expansion compensation hoses.

C. Install piping covers.

3.6 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.

Retain five paragraphs and subparagraphs below for hot-water or steam piping.

A. Piping installation requirements are specified in Division 15 Section "[Hydronic Piping] [Steam and Condensate Piping]."  Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect hot-water units and components to piping according to Division 15 Section "Hydronic Piping."

1. Install shutoff valves on inlet and outlet, and balancing valve on outlet.

C. Connect steam units and components to piping according to Division 15 Section "Steam and Condensate Piping."

1. Install shutoff valve on inlet; install strainer, steam trap, and shutoff valve on outlet.

D. Install control valves as required by Division 15 Section "HVAC Instrumentation and Control."

E. Install piping adjacent to convection heating units to allow service and maintenance.

Retain two paragraphs below for electric radiators and convectors.

F. Ground electric convection heating units according to Division 16 Section "Grounding and Bonding."

G. Connect wiring according to Division 16 Section "Conductors and Cables."

3.7 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

Retain subparagraph below for hot-water or steam radiators.

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.

Retain first subparagraph below for electric radiators.

2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper convection heating unit operation.

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

B. Remove and replace convection heating units that do not pass tests and inspections and retest as specified above.
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