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SECTION 404100
PROCESS PIPING AND EQUIPMENT HEAT TRACING


 SECTION 404113.13
PROCESS PIPING ELECTRIC RESISTANCE HEAT TRACING

SECTION 404123.13
PROCESS EQUIPMENT ELECTRIC RESISTANCE HEAT TRACING


PIPE HEAT TRACING

PART  1   GENERAL

1.1  
SECTION INCLUDES

A. 
Field terminated self regulating (SR) heating cable.

B. 
Thermostats

C.  
Monitor/Control panels

D. 
Pipe heat tracing components, accessories and installation material for a complete operating system.

1.2  
RELATED SECTIONS

NOTE TO SPECIFIER:  Delete any sections below not relevant to this project; add others as required.

A. 
Section 211000 – Water Based Fire-Suppression Systems: Coordination and installation of heat tracing for temperature protection of piping and equipment.

B. 
Section 221000 – Plumbing Piping and Pumps: Coordination and installation of heat tracing for temperature protection of piping and equipment.

C. 
Section 231000 – Facility Fuel Systems: Coordination and installation of heat tracing for temperature protection of piping and equipment.

D. 
Section 232000 – HVAC Piping and Pumps: Coordination and installation of heat tracing for temperature protection of piping and equipment.

E. 
Section 401000 - Gas and Vapor Process Piping: Coordination and installation of heat tracing for temperature protection.



F. 
Section 402000 - Liquid Process Piping: Coordination and installation of heat tracing for temperature protection.



G. 
Section 403000 – Solids and Mixed Materials Process Piping and Chutes: Coordination and installation of heat tracing for temperature protection.


H. 
Section 409000 – Instrumentation and Control For Process Piping: Coordination and installation of heat tracing for temperature protection.

I. 
Section 16050 -  Basic Electrical Materials and Methods: Materials and installation of wiring and electrical power source.

1.3  
REFERENCES

A. 
Canadian Standards Association (CSA).

B. 
Factory Mutual (FM).

C. 
National Electric Code (NEC) .

D. 
Underwriter's laboratory (UL) -  Directory of UL Listed Products.

1.4  
SUBMITTALS

A. 
Submit under provisions of Section 013000.

B. 
[ Product Data ]:  Manufacturer's data sheets on each product to be used, including:

1. 
Preparation instructions and recommendations.

2. 
Storage and handling requirements and recommendations.

3. 
Installation methods.

C. 
Shop Drawings:

1. 

Layout of heating equipment and cable.

2. 
Details of system.

1.5  
QUALITY ASSURANCE

A. 
Manufacturer Qualifications:

1. 
Forty years experience in design, engineering, manufacture and support of specified system and components.

B. 
Product Requirements:

1. 
Pipe Trace - Temperature Maintenance: The pipe trace cable shall be sized according to the following table: 

	Pipe Diameter
	Pipe Material
	Insulation Material
	Insulation Thickness
	Cable
	# of Cable Runs

	Maintain 40°F on Water Lines With Lowest Ambient -10°F

	3/4” – 1.5”
	Metal
	Polyisocyanurate
	1”
	IN240-5-CB
	1

	2”
	Metal
	Polyisocyanurate
	1”
	IN240-8-CB
	1

	Maintain 70°F on Chemical Lines With Lowest Ambient -10°F

	3/4” – 1.5”
	PVC
	Polyisocyanurate
	1”
	IN240-5-CB
	1

	2”
	PVC
	Polyisocyanurate
	1”
	IN240-8-CB
	1

	Maintain 70°F on Caustic Lines With Lowest Ambient -10°F

	3/4” – 1.5”
	PVC
	Polyisocyanurate
	2”
	IN240-5-CB
	1

	2”
	PVC
	Polyisocyanurate
	2”
	IN240-8-CB
	1


2. 
Heating equipment furnished under this section shall be supplied by a single manufacturer.

3. 
CSA Certified or FM Approved self regulating cable.

4. 
UL Listed, thermostat and contactor panel. 

5. 
UL Listed Control/Monitor Panel

1.6  
DELIVERY, STORAGE, AND HANDLING

A. 
Store products in manufacturer's unopened packaging until ready for installation.

B. 
Store and dispose of solvent-based materials, and materials used with solvent-based materials, in accordance with requirements of local authorities having jurisdiction.

1.7  
PROJECT CONDITIONS

A. 
Coordinate installation of heating cable with Electrical Contractor and Mechanical Contractor.

B. 
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer's absolute limits.

PART  2   PRODUCTS

2.1  
MANUFACTURERS

A. 
Acceptable Manufacturer:  Delta-Therm Corporation; 398 W. Liberty St. P. O. Box 345, Wauconda, IL 60084.  ASD. Toll Free Tel: (800) 526-7887. Tel: (847) 526-2407.  Fax: (847) 526-4456.  Email: heat@delta-therm.com. Web: http://www.delta-therm.com.

B. 
Substitutions:  Not permitted.

2.2  
HEATING CABLE

A. 
Field Assembled Self Regulating Cable (S-R) System:

1. 
Self regulating cable construction shall consist of two 16 AWG, stranded, nickel plated copper bus wires between which a positive temperature coefficient conductive polymer heating element is placed.

2. 
Cable shall have a tinned copper braid. 

3. 
Cable shall be terminated using approved power connection and end termination kits.

4. 
Rating:

a. 
208 V.

2.3  
ACCESSORIES

A. Single Circuit Monitoring Thermostat:

1. 
Thermostat shall be electronic line sensing

2. 
Thermostat input voltages shall be 120, 208, 240, or 277

3. 
Enclosure shall be NEMA 4X steel, powder coat painted black

4. 
Enclosure shall have green LCD alarm indicator on panel 

5. 
Thermostat shall have setpoint range from 0o to 511o F or C

6. 
Thermostat shall have standard RTD rated at 200o C

7. 
Thermostat shall have low and high temperature alarm

8. 
Thermostat shall have current failure alarm

9. 
Thermostat shall have ground fault alarm

10. 
Thermostat shall have RTD failure alarm

11. 
Thermostat shall have remote monitoring

B. Dual Circuit Monitoring Thermostat:

1. 
Thermostat shall be electronic line sensing

2. 
Thermostat input voltages shall be 120 or 277

3. 
Enclosure shall be NEMA 4X steel, powder coat painted black

4. 
Enclosure shall have LCD digital display panel door

5. 
Thermostat shall have setpoint range from 0o to 511o F or C

6. 
Thermostat shall have standard RTD rated at 200o C

7. 
Thermostat shall have low and high temperature alarm

8. 
Thermostat shall have current failure alarm

9. 
Thermostat shall have ground fault alarm

10. 
Thermostat shall have RTD failure alarm

11. 
Thermostat shall have remote monitoring

1. GFPE Contactor Panels: 

a. NEMA 1 rated panel enclosure with one GFPE per circuit and one green “working” LED and one red “trip” LED per circuit. One red “System On” LED, one green “Control Power On” LED, and one Amber “Trip Indicator” LED on panel door. Interior GFPE Test button. Dry contacts included.
i GFPE-2-N

ii GFPE-4-N

iii GFPE-8-N

iv GFPE-12-N
C. Accessories:  Fiberglass tape, caution labels, aluminum tape, and stainless steel banding, monitor light.

PART  3   EXECUTION

3.1  
EXAMINATION

A. 
Installer to verify field measurements are as shown on Drawings.

B. 
Installer to verify that required power is available, in proper location, and ready for use.

C. 
Do not begin installation until substrates have been properly prepared.

D. 
If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

3.2  
PREPARATION

A. 
Clean surfaces prior to installation.

B. 
Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

3.3  
INSTALLATION

A. 
Complete installation shall conform to appropriate local codes.

B. 
Install cable heaters in accordance with detailed layout drawings and manufacturer's instructions.

C. 
Band heating cable to pipe with tape wraps approximately every 12 inches (305 mm).

D. 
Locate heating cable on pipe per manufacturer's instructions.

E. 
Where heating cable is scheduled to heat plastic pipe, attach aluminum tape length of pipe and band heating cable on aluminum tape to evenly distribute heat.

** NOTE TO SPECIFIER **  Delete if MI cable installation if not required.

F. 
MI Cable Installation

1. 
Pull stranded wire (cold leads) through conduit from tee condulets to junction boxes.

2. 
Do not pinch or make sharp bends in cable.

3. 
Tape heating cable hot-cold junction to pipe.

** NOTE TO SPECIFIER **  Delete if SR cable installation if not required.

G. 
Self Regulating (SR) Cable Installation

1. 
Terminate non-power end of cable per termination kit instructions.

2. 
Do not pinch or make sharp bends in cable.

3. 
At power termination mount power connection standoff and junction box per power termination kit instructions.  The electrical connection shall be made per the termination kit instruction and all local codes.

4. 
All splice connections shall be made per the kit instruction and all local codes.

** NOTE TO SPECIFIER **  Delete if Monitor Light installation if not required.

5. 
Install monitor lights per the kit instruction and all local codes.

** NOTE TO SPECIFIER **  Delete if CW cable installation if not required.

H. 
Constant Watt (CW) Cable Installation

1. 
Identify the heating zone before cutting cable leaving at least 12 inches for terminating the cable.

2. 
Terminate non-power end of cable per termination kit instructions.

3. 
Do not pinch or make sharp bends in cable.

4. 
At power termination mount power connection standoff and junction box per power termination kit instructions.  The electrical connection shall be made per the termination kit instruction and all local codes.

** NOTE TO SPECIFIER **  Delete if Monitor Light installation if not required.

5. 
Install monitor lights per the kit instruction and all local codes.

3.4  
FIELD QUALITY CONTROL

A. 
Test continuity of heating cable.

B. 
Perform insulation resistance (megger) test on each heater section before, during, and after insulation has been installed.

1. 
Minimum acceptable megger reading shall be 10 megohms.

C. 
Measure voltage and current at each unit after installation is complete.

D. 
Submit written test report showing values measured on each test for each cable.

3.5  
ADJUSTING AND CLEANING

A. 
Adjust system controls and instruct Owner/Operator.

3.6  
PROTECTION

A. 
Protect installed products until completion of project.

B. 
Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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