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SECTION 15835

ELECTRIC HEATING

NOTE:
THIS IS NOT A MASTER.  DETAILED EDITING REQUIRED FOR EACH PROJECT.

1.00 GENERAL

1.01 PRINCIPal WORK IN THIS SECTION

A. Electric Heating Coils.

B. Electric Unit Heaters.

C. Electric Finned Radiation and Enclosures.

D. Electric Infrared Heaters.

1.02 quality assurance

A. Refer to Section 15010, General Provisions, Mechanical.

1.03 SUBMITTALS

A. Submit product data for the following items per the provisions of Division 1, and this Division’s General Provisions.

NOTE:
THIS SHOUILD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOUILD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FRO THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESSWORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PROACTIVELY KEEP THE CONSTRUCTON PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHIGN REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT).  KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03.A AND NO 103.B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE- OR TWO-WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  Manufacturer’s catalog cuts showing materials, dimensions, performance data, construction information, and electrical data for each item proposed.

2.00 PRODUCTS

2.01 MANUFACTURERS

A. Heating Coils:

1. Chromolox.

2. Industrial Engineering and Equipment Co. (Indeeco)

3. Brasch Manufacturing Co.

4. Berko Electric Co.

5. Markel.

B. Unit Heaters:

1. Chromolox.

2. Berko Electric Co.

3. Brasch Manufacturing Co.

4. Markel.

5. QMARK.

C. Finned Radiators:

1. Berko Electric Co.

2. QMARK.

3. Chromolox.

4. Trane Co.

5. Markel.

6. Vulcan.

D. Electric Infrared Heaters:

1. Chromolox or equal.

2. Markel.

2.02 ELECTRIC RESISTANCE HEATING COILS

A. General:

1. Capacities and No. of stages:  minimum as scheduled or specified.

2. Compliance with U.L. & NEC requirements.

3. Factory assembled, wired and tested.

4. Designed to eliminate 60 Hz hum.

5. Voltage, Phases per schedules 60 Hz, with ground wire.

6. Threaded stud terminals, bolts, nuts and washers:  stainless steel or monel.

7. Contactors:

a. 3 phase heaters.

b. 1 phase heaters exceeding 15 amps.

c. Rating 125 percent of heater current.

d. 100,000 cycle service.

e. Mercury type where located above areas with noise criteria (NC) ratings less than NC35.

8. Uniform air flow across entire face of coil.

9. Internal connections with bus bars not less than 1/2 in. wide or 1000 amps per sq. in.

10. 221oF insulation.

11. Heavy duty type disconnect switch; quick make, quick break, enclosed in control cabinet.

B. Heating elements:  open element type:

1. Nickel chrome (80 percent nickel, 20 percent chrome) coiled wire.  Open space between adjacent forms:  minimum one wire diameter.

2. Maximum wire density:  37 watts per square inch.

3. Maximum wire surface temperature:  1400oF.

C. Slip‑in frame with integral Nema 1 terminal and splice box:  heavy gauge steel construction with corrosion resistant coating.

D. For unit‑mounted heating coils, coordinate frame configuration with packaged air handler manufacturer.

E. For heating coils on terminal units, coordinate size and configuration with terminal unit manufacturer.

F. Controls furnished as part of unit.

1. Differential pressure air flow switch operable at minimum and maximum air flow.

2. High‑limit, automatic and manual reset thermal cutouts.

3. Staging Contactors as part of unit.

4. SCR's, where specified under Section Automatic Control System.

5. Safety Contactors.

6. Overcurrent protection.

7. Control circuit:  120 volt, 1 phase, 60 Hz, with control transformer fused on secondary side and grounded.

8. Control cabinet shall also include staging and safety contactors, individual circuit fusing, and control transformer, with terminal strips and required contacts.

G. Similar to Indeeco Model No. QUA.

2.03 FORCED FLOW HEATERS

A. General:

1. Capacities:  minimum as scheduled, based on laboratory tests in accordance with IBR Code.

2. Compliance with UL and NEC requirements.

3. Factory assembled, wired and tested.

4. Designed to eliminate 60 Hz hum.

5. Voltage and phases per schedule 60 Hz, with ground wire.

6. Heating elements:

a. Nickel chrome (80 percent nickel, 20 percent chrome) coiled wire embedded in magnesium‑oxide retractory material and enclosed within sheath.  Spirally wound steel fins furnace brazed to steel sheath.

b. Heat resistant non‑oxidizing finish on sheath and fins.  Copper plating, high temperature ceramic coating or high temperature aluminum finish.

c. Terminal end fixed.  Other end free to expand.

d. Maximum 6 fins per inch.

e. Maximum surface temperature:  550º fin.

7. Maximum air leaving temperature:  140º.

B. Unit heaters:

1. Fan:  Propeller type, aluminum blades, zinc plated steel spider and hub, factory balanced with guard.

2. Motor:  Totally enclosed, single speed, with automatic reset overload protection.

3. Enclosure:

a. Die‑formed in sections:  18 gauge furniture quality steel.

b. Chemically treated to resist corrosion.

c. Baked enamel finish.

d. Adjustable louvers.

4. Heating elements with steel sheath and fins.

5. Rubber isolation between motor ‑ fan assembly and unit enclosure.

6. Controls furnished as part of unit:  High limit thermal cut‑out, automatic‑reset type, wired to each heating element.

7. Similar to Chromolox Model No. LUH.

C. Architectural Fan-Forced Wall Heaters:

1. Fan:  Propeller type, aluminum blades, factory balanced.

2. Motor:  Permanently lubricated, totally enclosed, single speed with automatic reset overload protection.

3. Enclosure:

a. Front panel 16 gauge furniture quality steel with baked enamel finish.

b. Back box 20 gauge aluminum steel.

c.  MACROBUTTON EnclosureMountingOption1 Select Enclosure Mounting Option 1 Wall End of option  MACROBUTTON EnclosureMountingOption1 Select Enclosure Mounting Option 1 recessed End of option  MACROBUTTON EnclosureMountingOption1 Select Enclosure Mounting Option 1 surface mounted End of option.

4. Controls furnished as part of unit.

a. Fan delay switch:  Bi-metallic, snap-action type and shall activate fan after heating element reaches operating temperature.

b. Thermostat:  Tamper-proof, bi-metallic, snap-action type with enclosed contact.  Adjustable range 40ºF to 90ºF.

c. Thermal cutout to shut off the heater due to overheating.

NOTE:
CHOOSE OPTION AS REQUIRED.

d.  MACROBUTTON SwitchTypeOption1 Select Switch Type Option 1 Pneumatic End of option  MACROBUTTON SwitchTypeOption2 Select Switch Type Option 2 electric End of option switch tied into building management system for control.

e. Low voltage relays:  Normally open  MACROBUTTON VoltOption1 Select Volt Option 1 24 volt End of option  MACROBUTTON VoltOption2 Select Volt Option 2 120 volt End of option holding coil relay tied into building management system for control.

5. Disconnect switch:  Double pole, single-throw mounted in the back box.

6. Similar to QMARK Model AWH-4000.

D. Cabinet Unit Heaters:

1. Fan:

a. Direct drive double inlet forward curved centrifugal.

b. Blow-through type arrangement.

2. Motors:  Resilient mounted, two speed permanent split capacitor type with automatic reset overload protection.

3. Enclosure:

a. 16 gauge furniture quality steel, structurally formed, internally insulated.

b. Chemically treated to resist corrosion.

c. Epoxy finish.

d. Color selected by Architect.

e. Continuous stamped louvers.

f. Throwaway type filters.

g.  MACROBUTTON CabinetEnclosureTypeOption1 Select Cabinet Enclosure Type Option 1 Surface End of option  MACROBUTTON CabinetEnclosureTypeOption2 Select Cabinet Enclosure Type Option 2 recessed End of option  MACROBUTTON CabinetEnclosureTypeOption3 Select Cabinet Enclosure Type Option 3 floor End of option  MACROBUTTON CabinetEnclosureTypeOption4 Select Cabinet Enclosure Type Option 4 ceiling End of option mounted.

4. Thermal overload protection:  For protection in the event of overheating due to loss of airflow.

a. Automatic reset snap-action type connected to control system through a holding coil circuit.

b. Linear type to sense temperatures along the entire length of heating elements.

5. Controls furnished as part of unit.

a. Fan delay switch:  bi-metallic, snap-action type and shall activate fan after heating element reaches operating temperature.

b. Thermostat:  Single pole, snap-action type with remote bulb.  Adjustable range 40ºF to 95ºF. (Optional - two stage thermostat).

c. 24 volt control system with built-in pre-wired transformer.

d. Manual 2-speed switch.

e. Fan auto-continuous switch.

6. Similar to QMARK Model C4900.

2.04 ELECTRIC INFRARED HEATERS

A. Designed to eliminate 60 Hz. hum.

B. Factory assembled, wired and tested.

C. Designed for indoor or outdoor applications.

D. Unit capacities as scheduled.

E. Electric heating element:  Metal sheathed type.

F. Casing:

1. Minimum 20 gauge, die‑formed furniture quality steel with baked enamel finish.

2. Chemically treated to resist corrosion.

3. Surface mounted bracket for wall or ceiling mounting with integral wireway.

G. Reflector:  Clear anodized aluminum, set for 90ºF symmetrical beam control.

H. Controls, furnished as part of the unit:

1. High limit thermal cutout, automatic reset type, wired to heating element.

2. Wall mounted thermostat and on/off timer switch to control multiple units (see drawings).  Timer to limit heaters to one hour operation.

I. Similar to Chromolox (Division of Emerson Electric) Type RDO.

2.05 DIRECT RADIATION

A. General:

1. Capacities:  minimum as noted on laboratory tests in accordance with IBR Code.

2. Compliance with UL and NEC requirements.

3. Factory assembled, wired and tested.

4. Designed to eliminate 60 Hz. hum.

5. High limit thermal cut‑out, automatic reset type.

6. Disconnect switch.

7. Voltage and phases per schedule, 60 Hz, with ground wire.

8. Heating element:

a. Nickel chrome (80 percent nickel, 20 percent chrome) coiled wire embedded in magnesium‑oxide refractory material enclosed within steel sheath.  Aluminum fins.

b. Heat resistant non‑oxidizing finish on sheath and fins.

c. Terminal end fixed.  Other end free to expand.

d. Maximum surface temperature:  750 deg.

e. Maximum 6 fins per in.

B. Fin tube radiator:

1. Enclosure (finished areas):

a. 16 Gauge furniture quality steel skirt, reinforced, all welded construction.

b. Chemically treated to resist corrosion.

c. Baked enamel finish.

d. Color:  as selected by Architect.

e. Extruded aluminum discharge louver.

f. Bottom air inlet:  free opening.

g. Back panel:  slotted along top and bottom for attachment to wall without removal of heating assembly.

h. End caps for free standing installation.

i. Corner and filler pieces for continuous wall to wall installation, including discharge grille.

j. Hinged access door thermostat, when unit mounted.

k. Pedestal mounted where indicated.

2. Enclosure (non‑finished areas):

a. Similar to above, except 16 gauge top/front enclosure with stamped metal discharge louvers.

3. Electric thermostat furnished as part of unit:

a. Capillary tube and bulb, adjustment range 50‑100 deg, manually set NO‑HEAT position.

b. Factory installed in enclosure terminal box and factory wired to heating element.

4. Similar to Vulcan Model No. 6VW or 6TW.

3.00 EXECUTION

3.01 INSTALLATION

A. Coordinate with electrical work.

B. Heating coils:

1. Install in accordance with manufacturer's recommendations.

2. Minimum 48 in. between heater and duct elbow, transition or other piece of equipment.

3. Terminal box on side of duct where possible.  Otherwise top or bottom according to accessibility.

4. Control cabinets remotely located where indicated.

C. Unit Heaters:

1. On hanger rods or wall brackets as required.

2. Where overhead construction does not permit fastening of rods, provide additional framing.

D. Finned radiators:

1. Mount in accordance with manufacturers recommendations.

2. Bottom of unit minimum of 3 in. above finished floor.

E. Electric infrared heaters:

1. Mounting:

a. On wall or ceiling with bracket.

b. Hardware:  by unit manufacturer.

NOTE:
REVIEW THE WORK INCLUDED IN ARTICLE 1.01.  FOR EACH ITEM LISTED, THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.

END OF SECTION

\\LAO-ENG-01\DATA\spec revision\m\15835M-Electric Heating.doc
MASTER MECHANICAL
SECTION 15835 - 11
SPECIFICATION
ELECTRIC HEATING


REV. 04/2000


