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Part 1 General

1.1 summary

.1 Section Includes: 
.1 Materials and application of electric duct heaters.
1.2 Related Sections
.1 Section 01 33 00 – Submittal Procedures.
.2 Section 01 35 29.06 – Health and Safety Requirements

.3 Section 01 35 43 – Environmental Procedures.
.4 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

.5 Section 01 91 13.13 – Commissioning (Cx) Requirements
.6 Section 26 05 00 – Common Work Results - Electrical.
1.3 references

.1 Canadian Standards Association (CSA International)
.1 CSA C22.2 No.155, Electric Duct Heaters.
.2 Department of Justice Canada (Jus.)

.1 Canadian Environmental Protection Act (CEPA)

.3 Transport Canada (TC)

.1 Transportation of Dangerous Goods Act (TDGA)

1.4 submittals

.1 Make submittals in accordance with Section 01 33 00 – Submittal Procedures.
.2 Submit product data and include:

.1 Element support details.

.2 Heater:  total kW rating, voltage, phase.

.3 Number of stages.

.4 Rating of stage:  rating, voltage, phase.

.5 Heater element watt/density and maximum sheath temperature.

.6 Maximum discharge temperature.

.7 Physical size.

.8 Unit support.

.9 Performance limitations.

.10 Clearance from combustible materials.

.11 Internal components wiring diagrams.

.12 Minimum operating airflow.

.13 Pressure drop, operating and minimum airflow.

.14 Controller type.

.15 Accessories included.

1.5 quality assurance

.1 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements. 
1.6 delivery, storage, and handling

.1 Waste Management and Disposal: 

.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal. 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan. 

.4 Place materials defined as hazardous or toxic in designated containers in accordance with Section 01 35 43 – Environmental Procedures.
.5 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations. 

.6 Ensure emptied containers are sealed and stored safely.

.7 Fold up metal and plastic banding, flatten and place in designated area for recycling. 
Part 2 Products
2.1 Duct Heaters
.1 Duct heaters: flange type or insert type.

.2 To carry CSA Approval, and listed for zero clearance to combustibles.
.3 Elements:
.1 Open coil elements of nickel-chrome resistance wire.

.2 Coils machine crimped into stainless steel terminals extending at least 25mm into the air stream. 

.3 All terminal hardware shall be stainless steel.

.4 Coils shall be supported by ceramic bushings staked into the supporting brackets.

.4 Frames: Heater frames and boxes shall be corrosion resistant steel.

.5 Terminal box:

.1 NEMA 1 general purpose enclosure.

.2 Hinged, latching cover.

.3 Multiple concentric knockouts to accept field wiring.

.4 Terminal blocks to accommodate field wiring.

.5 All internal wiring to be complete with 105ºC rated insulation.

.6 Ratings: 

.1 Heaters to be rated for voltage, phase, and KW capacity as indicated in schedule on drawings.

.2 All three phase heaters to have equal, balanced, three phase stages.

.3 Supply heaters with size and quantity of fixed and proportional heating stages as indicated in schedule.

.7 Controls:
.1 Factory mounted and wired in control box. Use terminal blocks for power and control wiring.
.2 Controls to include:

.1 Magnetic contactors.
.2 Fixed differential pressure switch.
.3 Manual and automatic reset high limit.
.4 Control transformers.

.5 Solid state relays.

.6 Door interlocked disconnect switch (non-fused). 

.7 HRC load fuses.

.8 Controller type to be as indicated in the duct heater schedule or on Control drawings as follows:
.1 Proportional Control: single-stage proportional control providing full modulation of the heater capacity with a silicon controlled rectifier (SCR) suitable for control input of 0 – 10 VDC or 4-20mA.
.2 Hybrid Control: multiple On-Off stages combined with one proportional modulating silicon controlled rectifier (SCR) stage suitable for control input of 0 – 10 VDC or 4-20mA.
.9 Heater to be controlled by 0 – 10 VDC or 4-20mA remote control signal from the building automation system supplied and installed by the EMCS Contractor.
.10 Airflow Providing Switch: diaphragm type air pressure switch with automatic reset, screw type setpoint adjustment and static pressure probe; switch to de-energize duct heater circuits in case of insufficient air flow.
.8 Performance: see schedule.

.9 Provide heater complete with protective screens on inlet/outlet.

Part 3 Execution
3.1 Installation
.1 Make power and control connections in accordance with CSA C22.2 No.46.  Install in accordance with manufacturer’s instructions. 
.2 Locate duct heater in accordance with manufacturer's minimum recommended distances for operation, service access and unit removal.
.3 Provide additional hangers and supports in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment where duct heater weight cannot be supported solely by existing duct.
.4 Make power and control connections to CSA C22.2 No.155.
.5 Verify that ductwork and casings are free of debris before operating and testing duct heaters.
3.2 COMMISSIONING 
.1 Perform tests in accordance with Section 01 91 13.13 – Commissioning (Cx) Requirements and Section 26 05 00 – Common Work Results – Electrical.
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