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FIREROD® Immersion Heaters

FIREROD® immersion heaters are ideal to replace  
large screw-plug immersion heaters. Packaging up to  
300 W/in2 (46.5 W/cm2)  in a compact unit, these heaters 
are versatile when designed into a heating system.

FIREROD immersion heaters are complete with a  
stainless steel 3/4 inch National Pipe Thread Taper (NPT)  
double-threaded fitting which allows conduit boxes to  
be added. They are also sealed at the lead end with a  
silicone rubber seal.

Solid copper leads with silicone rubber sleeves are  
provided for unrestricted wiring. These heaters are  
recommended for immersion in water of 90+ percent 
water soluble solutions.

Performance Capabilities
•	 Maximum operating temperature in water up to 212°F 

(100°C) at atmospheric pressure 

•	 Maximum watt density up to 300 W/in2 (46.5 W/cm2)

•	 Maximum voltage up to 480VAC

Features and Benefits
Nickel-chromium resistance wire precisely centered 
in the unit  
•	 Ensures even, efficient distribution of heat to the sheath

Magnesium oxide (MgO) insulation compacted to 
the proper density  
•	 Results in high dielectric strength and contributes to 		
	 faster heat-up

Alloy 800 sheath  
•	 Resists water corrosion

Metallurgically-bonded conductor pins  
•	 Overlap the resistance wire inside of the core 			 
	 to ensure trouble-free electrical continuity

Lead end with silicone rubber seal  
•	 Protects the heater against moisture contamination

Stainless steel fittings  
•	 Offer availability for use in corrosive applications

Horizontal through the wall tank mounting  
•	 Provides faster set-up

240 and 480VAC voltage 
•	 Allows wiring flexibility for heater use in particular  
	 applications

Typical Applications
•	 Plastic reclamation

•	 Food preparation

•	 Lab equipment

6 in. (152 mm) Solid 
Pins with Silicone 
Rubber Boots 

Nickel-Chromium 
Resistance Wire

MgO Insulation 

4 in. (102 mm)  

No-Heat Alloy 800 
Sheath 

Double Threaded 3⁄4 in.  
NPT 13⁄8 in. (34.9 mm) long 
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FIREROD Immersion Heaters

Applications and Technical Data

Sheath Material Compositions

The small size and large capacity of FIREROD  
immersion heaters are ideal for use in cramped quarters.  
When heating liquids of low viscosity, FIREROD heaters 
have high watt density to pack more heat into tight  
spots. For water heating applications, a rating of  
150 to 300 W/in2 is recommended. Laboratory tests 
show that under certain conditions, ratings as high as 
700 W/in2 are safe. For longer life at high watt densities, 
the FIREROD heater:

•	 Should not be contained in the main body of the liquid 
or in a restricted space

•	 Should be covered with liquid at all times

•	 Should not be allowed to cycle on and off too  
frequently

•	 Should not form scale build up

When heating viscous liquids, such as oils, watt densities 
must be kept low to prevent carbonization at the heater 
sheath. FIREROD cartridges offer advantages for heating 
viscous materials where long life and high quality  
outweigh usual economic considerations.  

As in all immersion applications, scale build-up on the 
sheath and sludge on the bottom of the tank must be 
carefully controlled to ensure long heater life.

Equipped with smaller threaded fittings than conventional 
immersion heaters, FIREROD heaters leave space for 
more units in the same location. Replacement of single 
FIREROD units in multiheater assemblies is fast and easy 
to avoid discarding the complete assembly.

Moisture resistant seals are available for protection 
against damp atmospheres.

Threaded fittings are furnished in either stainless steel 
or available in brass as an extended offering. FIREROD 
heaters are designed with alloy 800 sheaths, however, 
other sheath materials can be provided on made-to-order 
FIREROD units.

Fittings and sheath material should be appropriate for the 
specific liquid material being heated.

Nickel Alloys
  Alloy 800	 0.15-0.6	 0.1		  19-23	 0.75	 Bal	 1.5		  30-35		  0.015	 1.0		  0.15-0.6
Stainless Steels
  304	 	 0.08 a 		  18-20		  Bal	 2 a 		  8-12			   1 a 					   
  316		  0.08 a 		  16-18		  Bal	 2 a 	 2-3	 10-14			   1 a 	

	 Sheath	 Chemical Composition
	 Material	 Al	 C	 Co	 Cr	 Cu	 Fe	 Mn	 Mo	 Ni	 P	 S	 Si	 Ta	 Ti	 V	 W

a Maximum 
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Heater Part Numbers With Stainless Steel Fittings

Diameter
in.

Overall Length
   in.	         (mm) Volts Watts

Watt Density
W/in2       (W/cm2)

Approx. Net Wt.
lbs           (kg)      Delivery Part Number

5/8 61/4	 (159) 120 	 500 	 127	 (19.7) 0.58	 (0.26) RS 	 L6EX12B

61/4	 (159) 240 	 500 	 127	 (19.7) 0.58	 (0.26) RS 	 L6EX13B

61/4	 (159) 120 	 750 	 191	 (29.6) 0.58	 (0.26) RS 	 L6EX14B

61/4	 (159) 240 	 750 	 191	 (29.6) 0.58	 (0.26) RS 	 L6EX15B

61/4	 (159) 120 	 1,000 	 254	 (39.4) 0.58	 (0.26) RS 	 L6EX16B

61/4	 (159) 240 	 1,000 	 254	 (39.4) 0.58	 (0.26) RS 	 L6EX17B

63/4	 (172) 240 	 1,500 	 300	 (46.5) 0.60	 (0.27) RS 	 L6NX7B

63/4	 (172) 480 	 1,500 	 300	 (46.5) 0.60	 (0.27) M 	 L6NX8B

73/4	 (197) 240 	 2,000 	 291	 (45.1) 0.66	 (0.30) RS 	 L7NX5B

73/4	 (197) 480 	 2,000 	 291	 (45.1) 0.66	 (0.30) M 	 L7NX6B

81/2	 (216) 240 	 2,500 	 300	 (46.5) 0.68	 (0.31) RS 	 L8JX16B

81/2	 (216) 480 	 2,500 	 300	 (46.5) 0.68	 (0.31) M 	 L8JX17B

91/4	 (235) 240 	 3,000 	 300	 (46.5) 0.72	 (0.33) RS 	 L9EX11B

91/4	 (235) 480 	 3,000 	 300	 (46.5) 0.72	 (0.33) RS 	 L9EX12B

11	 (279) 240 	 4,000 	 300	 (46.5) 0.80	 (0.36) RS 	 L11AX59B

11	 (279) 480 	 4,000 	 300	 (46.5) 0.80	 (0.36) RS 	 L11AX60B

123/4	 (324) 240 	 5,000 	 300	 (46.5) 0.89	 (0.41) RS 	 L12NX4B

123/4	 (324) 480 	 5,000 	 300	 (46.5) 0.89	 (0.41) RS 	 L12NX5B

141/2	 (368) 240 	 6,000 	 300	 (46.5) 0.95	 (0.43) RS 	 L14JX8B

141/2	 (368) 480 	 6,000 	 300	 (46.5) 0.95	 (0.43) M 	 L14JX9B

18	 (457) 240 	 8,000 	 295	 (45.7) 1.14	 (0.52) M 	 L18AX43B

18	 (457) 480 	 8,000 	 295	 (45.7) 1.14	 (0.52) M 	 L18AX44B

211/4	 (540) 240 	 10,000 	 300	 (46.5) 1.30	 (0.59) M 	 L21EX1B

211/4	 (540) 480 	 10,000 	 300	 (46.5) 1.30	 (0.59) M 	 L21EX2B

243/4	 (629) 480 	 12,000 	 300	 (46.5) 1.50	 (0.68) M 	 L24NX1B

293/4	 (756) 480 	 15,000 	 300	 (46.5) 1.80	 (0.82) M 	 L29NX5B

35	 (889) 480 	 18,000 	 300	 (46.5) 2.00	 (0.91) M 	 L35AX5B

RAPID SHIP
•	RS - Next day shipment  

	 •	M - Manufacturing lead times
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Heater Part Numbers With Brass Fittings

Diameter
in.

Overall Length
   in.	         (mm) Volts Watts

Watt Density
W/in2       (W/cm2)

Approx. Net Wt.
lbs           (kg)      Delivery Part Number

5/8 61/4	 (159) 120 	 500 	 127	 (19.7) 0.58	 (0.26) M 	 L6EX12A

61/4	 (159) 240 	 500 	 127	 (19.7) 0.58	 (0.26) M 	 L6EX13A

61/4	 (159) 120 	 750 	 191	 (29.6) 0.58	 (0.26) M 	 L6EX14A

61/4	 (159) 240 	 750 	 191	 (29.6) 0.58	 (0.26) M 	 L6EX15A

61/4	 (159) 120 	 1,000 	 254	 (39.4) 0.58	 (0.26) M 	 L6EX16A

61/4	 (159) 240 	 1,000 	 254	 (39.4) 0.58	 (0.26) M 	 L6EX17A

63/4	 (172) 240 	 1,500 	 300	 (46.5) 0.60	 (0.27) M 	 L6NX7A

63/4	 (172) 480 	 1,500 	 300	 (46.5) 0.60	 (0.27) M 	 L6NX8A

73/4	 (197) 240 	 2,000 	 291	 (45.1) 0.66	 (0.30) M 	 L7NX5A

73/4	 (197) 480 	 2,000 	 291	 (45.1) 0.66	 (0.30) M 	 L7NX6A

81/2	 (216) 240 	 2,500 	 300	 (46.5) 0.68	 (0.31) M 	 L8JX16A

81/2	 (216) 480 	 2,500 	 300	 (46.5) 0.68	 (0.31) M 	 L8JX17A

91/4	 (235) 240 	 3,000 	 300	 (46.5) 0.72	 (0.33) M 	 L9EX11A

91/4	 (235) 480 	 3,000 	 300	 (46.5) 0.72	 (0.33) M 	 L9EX12A

11	 (279) 240 	 4,000 	 300	 (46.5) 0.80	 (0.36) M 	 L11AX59A

11	 (279) 480 	 4,000 	 300	 (46.5) 0.80	 (0.36) M 	 L11AX60A

123/4	 (324) 240 	 5,000 	 300	 (46.5) 0.89	 (0.41) M 	 L12NX4A

123/4	 (324) 480 	 5,000 	 300	 (46.5) 0.89	 (0.41) M 	 L12NX5A

141/2	 (368) 240 	 6,000 	 300	 (46.5) 0.95	 (0.43) M 	 L14JX8A

141/2	 (368) 480 	 6,000 	 300	 (46.5) 0.95	 (0.43) M 	 L14JX9A

18	 (457) 240 	 8,000 	 295	 (45.7) 1.14	 (0.52) M 	 L18AX43A

18	 (457) 480 	 8,000 	 295	 (45.7) 1.14	 (0.52) M 	 L18AX44A

211/4	 (540) 240 	 10,000 	 300	 (46.5) 1.30	 (0.59) M 	 L21EX1A

211/4	 (540) 480 	 10,000 	 300	 (46.5) 1.30	 (0.59) M 	 L21EX2A

243/4	 (629) 480 	 12,000 	 300	 (46.5) 1.50	 (0.68) M 	 L24NX1A

293/4	 (756) 480 	 15,000 	 300	 (46.5) 1.80	 (0.82) M 	 L29NX5A

35	 (889) 480 	 18,000 	 300	 (46.5) 2.00	 (0.91) M 	 L35AX5A

	 •	M - Manufacturing lead times


	heater calatogue new.pdf
	Table of Contents
	Heater Selection Matrix
	Cartridge/Insertion Heaters
	Tubular Heaters
	Flexible Heaters
	Immersion Heaters
	Circulation Heaters
	Fluid Delivery Heaters
	Air Heaters
	High-Temperature Heaters
	Specialty Heaters
	Strip/Clamp-On Heaters
	Band/Barrel Heaters
	Nozzle Heaters
	Radiant Heaters
	Thermostats and Accessories
	Reference Data
	Agency Certifications, Recognition and Approvals
	Index
	Terms and Conditions of Sale

	Heater Selection Matrix
	Heating Solids
	Heating Liquids/Surface Heating and Immersion
	Heating Gases
	Heating Within a Vacuum

	Watlow's Lead Time Options

	Cartridge/Insertion Heaters
	FIREROD® Cartridge Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications

	Applications and Technical Data
	Tolerances
	Dimensional Data
	Camber

	Electrical Data

	Maximum Allowable Watt Density
	Correction Factors
	Heating Metals
	Watt Density vs. Ambient Air Temperature
	Sheath Temperature in Ambient Air
	Watt Density in Moving Air

	Lead and Diameter Information
	Standard Lead Specifications
	Additional Lead Specifications

	Lead Adapter (LA) Options
	FAST Track™ Program 

	LA Termination Options
	LA Swaged-in Flexible Leads
	No-Heat Extensions
	LA PTFE
 Seal and Leads
	LA Silicone Rubber Seal and Leads

	LA Straight Stainless Steel Hose 
	LA Straight Stainless Steel Hose with PTFE Leads and Seal

	LA Straight Stainless Steel Braid 

	LA Straight Stainless Steel Braid with PTFE Leads and Seal


	LA Right Angle Options
	LA Right Angle Leads
	LA Right Angle Stainless Steel Hose
	LA Right Angle Stainless Steel Hose with PTFE 
Leads and Seal 
	LA Right Angle Stainless Steel Braid
	LA Right Angle Stainless Steel Braid with PTFE
 Leads and Seal

	LA Mounting Options
	LA Stainless Steel Threaded Fittings

	Flanges
	Locating Ring

	LA Mineral Insulated (MI) Leads
	LA Options
	No-Heat Length Adder Codes

	Non-Lead Adapter (LA) Modification Coding
	Mounting Option Codes
	Pin Option Codes

	Made-to-Order Straight Options
	Swaged-in Flexible Leads
	PTFE
 Seal and Leads
	Straight Stainless Steel Hose
	Straight Stainless Steel Braid


	Made-to-Order Right Angle Options
	Right Angle Leads
	Right Angle Stainless Steel Hose
	Right Angle Stainless Steel Braid

	Made-to-Order Termination Options
	Silicone Rubber Seal and Leads
	Epoxy Seal
	Ground Lead

	Post Terminals

	UL® Listed Plugs
	Ceramic Bead Insulation

	Made-to-Order Options
	Passivation

	Thermocouple Types
	Individually Controlled Heat Zones

	Internal Thermocouple

	Distributed Wattage

	Dual Voltage

	Bolt Heaters

	Centerless Grinding


	Made-to-Order Mounting Options
	Threaded Fittings
	Flanges
	Locating Rings

	Extended Capabilities For Custom Cartridge Heaters
	Termination Options
	Low Electrical Leakage
	SJO Cord
	Terminal Box


	Options
	Bent FIREROD


	Mounting Options

	LA Brass Threaded Fitting



	Extended Capabilities For High-Temperature (HT) FIREROD Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data

	Heater Part  Numbers
	Metric FIREROD Cartridge Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data
	Electrical Data
	Tolerances

	Maximum Allowable Watt Density
	Heating Metals
	Watt Density vs. Ambient Air
	Sheath Temperature in Ambient Air
	Watt Density in Moving Air

	Termination Options
	Swaged-in Flexible Leads
	Right Angle Leads
	Stainless Steel Braid
	Stainless Steel Hose
	PTFE
 Seal and Leads
	Galvanized Conduit
	Silicone Rubber Seal and Leads
	No-Heat Section
	Post Terminals
	Ceramic Bead Insulation

	Options
	Accessories
	WATLUBE™
	Distributed Wattage
	Dual Voltage

	Threaded Fittings
	DIN Thread Size
	National Pipe Thread (NPT) Thread Size 

	Flanges
	Internal Thermocouple Sensors
	Extended Capabilities for Metric FIREROD Cartridge Heaters

	Terminal Box

	Individually Controlled Heat Zones

	External Finishing-Centerless Grinding




	MULTICELL Heaters
	For detailed Product Info. 


	Tubular Heaters
	WATROD™ Single/Double-Ended Heaters
	Features and Benefits
	Specifications
	Options
	Moisture Resistant Seals
	Zoned Heaters
	External Finishes
	Ceramic-to-Metal End-Seal
	End-Seal Options

	Terminations
	Bend Formations
	Double-Ended WATROD Bend Formations
	Single-Ended WATROD Bend Formations
	Figures 1 and 2
	Figures 3 through 8
	Figures 9 through 14
	Figures 15 through 18
	Figures 19 through 24
	Figures 25 through 30
	Figures 31 through 32, 37 through 40
	Figures 41 through 46
	Figures 47 through 52
	Figures 53 through 56


	Mounting Methods
	Brackets
	Single Leg Bracket
	Locator Washers
	Mounting Collars
	Threaded Bulkheads

	Extended Capabilities for WATROD Single/Double-Ended Heaters
	Options
	Terminal Enclosures
	Zoned Heaters
	Features and Benefits

	Specifications
	Bend Formations
	Figures 33 through 36

	Mounting Methods

	Double-Ended WATROD Part
 Numbers
	Single-Ended WATROD Application Hints
	High-Temperature Tubular Heaters
	Features and Benefits
	Typical Applications
	Sheath Temperature Versus Oven Temperature at Various Watt Density
	Heater Life Estimate Service

	Extended Capabilities For MULTICOIL™ Tubular Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Specifications

	Extended Capabilities For Milled Groove Tubular Heaters
	Features and Benefits
	Typical Applications
	Milled Groove Sheath Watt Density and Groove Fit Chart


	FIREBAR® Single/Double-Ended Heaters
	Double-Ended Performance Capabilities
	Single-Ended Performance Capabilities
	Specifications
	One Inch Features and Benefits
	5/8 Inch Features and Benefits
	Performance Features
	Flat Surface Geometry
	Normal to the Flow
	Buoyancy
 Force
	Flat vs. Round Geometry Comparisons

	Technical Data
	Heater Size and Power
	Clamp-On Applications
	Watt Density vs. Sheath Temperature
	Air Heating
	Moisture Resistant Seals
	Application Hints
	Terminations
	Double-End/Single-End
 FIREBAR Drawings
	Single-End FIREBAR, Double-End FINBAR
 Drawings

	Bending
	Major and Minor Axis Bending Parameters

	Bend Formations
	Mounting Brackets
	Water-Tight Double-Leg Threaded Fitting
	Surface Finish
	Extended Capabilities For FIREBAR Single/Double-Ended Heaters
	Internal Thermo-couples
	Mounting Brackets
	Options for 5/8-Inch FIREBAR
	Options for One-Inch FIREBAR

	One-Inch, Double-Ended FIREBAR Part
 Numbers
	5/8-Inch Double-Ended FIREBAR Part
 Numbers
	One-Inch, Single-Ended FIREBAR Part
 Numbers
	5/8-Inch Single-Ended FIREBAR Part
 Numbers

	FINBAR™ Single-Ended Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Construction Features
	Air Heating
	Dual Ended FINBAR
	Application Hints
	FINBAR Single-Ended Heater Part  Numbers


	Flexible Heaters
	Flexible Shapes and Geometries
	Features and Benefits
	Typical Applications
	Applications and Technical Data

	Two Material Types
	Silicone Rubber
	Polyimide

	Two Element Types
	Wire-Wound Elements
	Etched Foil Elements



	Silicone Rubber Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Mounting Methods
	Pressure Sensitive Adhesive Surface (PSAS)
	Field Applied Adhesive
	Silicone Contact Cement Kit
	Mechanical Fasteners

	Termination Styles
	PTFE UL 1180 CSA 
	PTFE
 Leads
	Silicone Insulated Leads

	Option
	Thermal Insulation

	Applications and Technical Data
	Determining Watt Density
	Silicone Rubber Specifications
	Surface Temperature vs. Time
	UR, cUR, VDE and CE Recognition for Silicone Rubber Heaters
	Options

	Extended Capabilities for Silicone Rubber Heaters
	Mounting Methods
	Factory Bonding

	Termination Styles
	HPN Cord and Plug Set

	Construction
	Formed Heaters
	Holes, Cutouts and Notches


	Wire-Wound Elements—RAPID SHIP Offering
	Wire-Wound Elements—RAPID SHIP Offering Coding Configured Options
	Etched Foil Elements—RAPID SHIP Offering
	Etched Foil Elements—RAPID SHIP Offering Coding Configured Options
	Composite Bonding Applications

	Performance Capabilities
	Features and Benefits
	Typical Applications
	Composite Heaters "L" Part
 Numbers
	Etched Foil Elements—Coding Configured Options - Composite Heaters "L"


	Line Heating
	Modular Gas Line Heaters

	Specifications
	Upstream Gas Line Heater Assembly
	1/4 in. (6 mm) O.D. Tubing
	3/8 in. (10
 mm) O.D. Tubing
	1/2 in. (13 mm) O.D. Tubing
	3/4 in. (19
 mm) O.D. Tubing
	VCR Union Heaters/Insulators
	VCR Valve Heaters
	Accessories

	STRETCH-TO-LENGTH Heaters
	Features and Benefits
	Typical Applications
	Specifications
	S-T-L Heater Ranges - 1/4 in. (6 mm) O.D. Tubing
	S-T-L Heater Ranges - 1/2 in. (13 mm) O.D. Tubing
	1/4 in. (6 mm) O.D. Tubing Insulators
	1/2 in. (13 mm) O.D. Tubing Insulators
	3/8 in. (9.5 mm) O.D. Tubing Insulators
	Extensions
	Accessories

	Modular Pump Line Heaters
	Agency Certification, Recognition Compliance, and Approvals
	General Specifications
	Heater Part
 Numbers
	90 Degree Radius Elbow Heaters
	45 Degree Radius Elbow Heaters
	Tee Section Heaters
	Bellows Section Heaters
	Reducers
	Flange Heaters
	Flange Insulators
	Ordering Information


	Polyimide Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Technical Data

	Specifications

	Maximum Allowable Watt Density Versus Temperature


	RAPID SHIP Offering Part  Numbers
	Special Product Offering


	SERIES EHG®
	Features and Benefits
	Typical Applications
	Technical Information

	Specifications
	SERIES EHG Versus Thermostat (typical application)
	Dimensions
	Integrated SERIES EHG Versus Integrated Thermostat System 


	SERIES EHG SL10
	Features and Benefits
	Typical Applications
	Technical Information

	Specifications
	SERIES EHG Versus Thermostat (typical application)
	Dimensions
	Switching Device Comparison Chart

	EHG SL10 Software

	Mounting Bracket

	Reduces System Complexity and Cost

	Optional Upgrade Modules

	Ordering Information

	Compatible Accessories



	SERIES EHG CL

	Features and Benefits

	Typical Applications

	Technical Information

	Specifications

	SERIES EHG CL Versus Thermostat (typical application)

	Dimensions

	Switching Device Comparison Chart

	EHG CL Software

	Optional Upgrade Modules 
	Ordering Information

	Mounting Bracket




	Immersion Heaters
	WATROD and FIREBAR® Screw Plug Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Screw Plug Orientation
	FIREBAR Heating Elements
	WATROD Heating Elements

	Options
	Terminal Enclosures
	CSA Certified Enclosures
	ASME Pressure Vessel Code Welding
	Pilot Light
	Thermostats
	Thermocouples
	Wattage and Voltages
	Sheath Materials
	External Finishing
	Screw Plug Materials
	Screw Plug Sizes
	Screw Plug to Flange Adapters
	Application Hints

	Extended Capabilities For WATROD and FIREBAR Screw Plug Immersion Heaters
	Options
	Pilot Light
	Wattages and Voltages
	Extended Sheath Materials
	Screw Plug Materials
	Screw Plug Sizes


	Optional Moisture Resistant Housings
	Single-Pole Thermostat
	Double-Pole Thermostat
	Without Thermostat

	Ordering Information
	Application: Clean Water 
	Application: Deionized/Demineralized Water
	Application: Process Water
	Application: Forced Air and Caustic Solutions
	Application: Lightweight Oils and Heat Transfer Oils
	Application: Medium Weight Oils and Heat Transfer Oils
	Application: Bunker C, Asphalt and #6 Fuel Oil
	
 Ordering Information

	Screw Plug with Control Assembly
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Application Hints
	Accessories
	Ordering Information-Assembly Stock
	Ordering Information - Replacement Heater Only


	WATROD and FIREBAR ANSI Flange Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Terminal Enclosures
	Stand-off Terminal Enclosures
	Certified Enclosures

	ASME Pressure Vessel Code Welding
	Thermostats
	Thermocouples
	Wattages and Voltages
	Sheath Materials
	External Finishing
	Flanges
	Gaskets
	Baffles
	ANSI Raised Face Blind Flange, 150# Class Dimensions
	Application Hints

	Extended Capabilities For WATROD and FIREBAR ANSI Flange Immersion Heaters
	Options
	Enclosure Enhancements
	RTDs
	Wattages and Voltages
	Sheath Materials
	Flanges


	Optional Moisture/Explosion Resistant Enclosure Without Thermostat
	Optional Moisture/Explosion Resistant Enclosure With Thermostat
	Terminal Enclosure Dimensions
	Optional General Purpose/Moisture Resistant Enclosure With Thermostat
	Optional Moisture Resistant Enclosure With Thermostat
	Ordering Information
	Application: Clean Water
	Application: Deionized or Demineralized Water
	Application: Process Water
	Application: Forced Air and Caustic Soltions
	Application: Lightweight Oils and Heat Transfer Oils
	Application: Medium Weight Oils and Heat Transfer Oils
	Application: Bunker C, Asphalt and #6 Fuel Oil
	Ordering Information


	WATROD and FIREBAR Flange Immersion Heaters
	Plate Flange Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Ordering Information
	Application: Clean Water
	Application: Process Water
	Application: Forced Air and Caustic Solutions
	Application: Lightweight Oils and Ethylene Glycol (100%)
	Application: Medium Weight Oils and Heat Transfer Oils


	Square Flange Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Flange Materials
	Available on Request
	Application Hints
	Ordering Information
	2-1/2 inch Square Flange - WATROD Element
	2-1/2 inch Square Flange - FIREBAR Element
	4-1/2 inch Square Flange - FIREBAR Element


	Extended Capabilities For Bayonet/Pipe Insert Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Flanges
	Bayonet Vessels
	Application Hints


	Over-the-Side Heaters
	L and O Shaped Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Terminal Enclosures
	Thermostats
	Wattages and Voltages
	Multiple Elements
	Riser
	Sludge Legs
	Sheath Material
	Thermocouples

	Extended Capabilities for L and O Shaped Immersion Heaters
	Options
	Wattages and Voltages
	Sheath Material
	Multiple Element
	Passivation
	Man Hole Cover


	Ordering Information
	"L" and "O" Shaped
	Ordering Information



	FIREROD Immersion Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data
	Sheath Material Compositions
	Heater Part  Numbers with Stainless Steel Fittings

	Extended Capability - Heater Part  Numbers with Brass Fittings


	Circulation Heaters
	STARFLOW™ Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Ordering Information

	WATROD and FIREBAR® Circulation Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Terminal Enclosures
	Stand-off Terminal Enclosures
	ASME Pressure Vessel Code Welding
	Branch Circuits
	Certified Enclosures
	Thermostats
	Baffles
	Thermocouples
	Process Thermo
couple in Nozzle
	Sheath Materials
	Wattages and Voltages
	Pressure Vessels
	Passivated Finish
	Gaskets
	Inlet and Outlet Nozzle Connections
	Protective Steel Jacket (Shroud)

	Technical Data
	Maximum Velocities
	Vessel Orientation Guidelines
	Application Hints

	Extended Capabilities For WATROD and FIREBAR Circulation Heaters
	Performance Capabilities
	Features and Benefits
	Options
	Exotic Sheath Materials
	Pressure Vessels
	High-Temperature Thermal Insulation
	Support Saddles


	Ordering Information
	Application: Clean Water
	Application: Deionized or Demineralized Water
	Application: Process Water
	Application: Forced Air and Caustic Solutions
	Application: Lightweight Oils and Heat Transfer Oils
	Application: Medium Weight Oils and Heat Transfer Oils
	Application: Bunker C, Asphalt and #6 Fuel OIl
	Ordering Information

	WATROD and FIREBAR Heaters
	Booster Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options - Terminal Enclosure

	Engine Preheaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Application Hints
	Figure 1
	Figure 2
	Figure 3





	Fluid Delivery Heaters
	Extended Capabilities For FREEFLEX® Heaters
	Features and Benefits
	Typical Applications
	Technical Data
	Water Temperature Rise/Length Versus Flow Rate Versus Watt Density
	FREEFLEX Outside Diameter Temperature Versus Watts/Length

	Typical Application Requirements

	Extended Capabilities For Syringe Heaters
	Features and Benefits
	Specifications


	Air Heaters
	Duct Heaters—LDH and D SERIES
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Choosing a Duct Heater
	Required Application Information
	Watt Density vs. Air Temperature/Velocity
	Watt Density vs. Sheath Temperature
	Pressure Drop vs. Air Velocity
	Options
	Wattages/Voltages
	Terminal Enclosures
	Thermocouples

	Application Hints
	Extended Capabilities For LDH and D SERIES Duct Heaters
	Performance Capabilities
	Features and Benefits
	Options
	Sheath Material
	Terminal Enclosures


	LDH SERIES Ordering Information
	Application: High Temperature Air
	Medium Temperature Air

	D SERIES Ordering Information
	Application: High Temperature Air
	Application: Medium Temperature Air

	Replacement Elements
	LDH and D SERIES Ordering Information


	Duct Heaters—MDH SERIES
	Features and Benefits
	Typical Applications
	Velocity vs. Process Temperature
	Watt Density vs. Sheath Temperature
	Ordering Information
	Application: Air Heating

	Individual Module Dimensions
	Options

	Finned Heaters
	375 Finned Strip Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data
	Calculating Watt Density
	Formulas

	Termination Options
	Offset Terminals
	Parallel Terminals
	One-on-One Terminals
	In-Line Terminals

	Metallic Terminal Boxes - Variations


	Accessories
	Secondary Insulation Bushings
	Ceramic Terminal Covers

	Heater Part
 Numbers
	FINBAR Single-Ended Heaters
	For detailed product info.


	FIREROD® Cartridge Heaters
	For detailed product info.



	Enclosure Heaters
	WATROD Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Application Hints
	Heater Part
 Numbers

	Silicone Rubber Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Thermostats
	Determining Minimum Wattage Requirements



	High-Temperature
	MULTICELL Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	�Definition of Terms
	MULTICELL Heaters: The High Temperature Choice
	Physical Design Parameters
	Tab Styles
	Ring Styles
	Termination Standards
	Potting Sleeves
	Potting Cups
	Ceramic Wedge with 10-32 Threaded Terminals
	Potting Cup for Right Angle Exit

	Termination Assemblies
	Options

	Extended Capabilities For High-Temperature (HT) FIREROD® Heaters
	For detailed product info.


	High-Temperature Tubular Heaters
	For detailed product info.


	Ceramic Fiber Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Options
	Embedded Sinuated Elements
	Exposed Sinuated Elements

	Applications 
	Performance Data
	Performance Capabilities
	Small, Full Cylinder, Heated Chambers
	Power Requirements
	Medium Sized, Insulated Closed Chambers
	Power Requirements
	Insulation Effectiveness
	Heat Loss and Energy Transfer
	Emissivity of Heater Surface

	Termination Options
	Strip Leads
	Flat Units
	Semi-Cylindrical Units
	Special Lead Orientation

	Accessories
	Rigidizer
	B.T.E. Closed-End Thermocouple Tubes
	Black Surface Coat
	Ceramic Tubes
	Dry Heating Surface Mix
	Patch Kit
	Ceramic Fiber Insulation Blanket
	Powered Ceramic Fiber
	High Temperature Coating and Electrical Potting Cement
	Strip Lead Porcelain Bushings

	Mounting Methods
	Full Cylinder Heaters
	Semi-Cylindrical Heaters
	Arc-Section Arrays of Heaters
	Flat Panels, with One Panel on Each Side
	Flat Wall Array with Minimum Two-byTwo Units per Wall
	Made-to-Order Molded Shapes

	Molded Ceramic Fiber Insulation Modules
	Applications and Technical Data
	Ordering Information—VN - No-Heat Panels
	Modifications
	Lead Times

	Full Cylinder Units
	Ordering Information—VC-Full Cylindrical
	Flat Units - Embedded Coiled Elements
	Semi-Cylinderical Units - Embedded Coiled Elements  Elements
	Flat Units - High Watt Density Sinuated Elements
	Semi-Cylindrical Units - High Watt Density Sinuated Elements

	Ordering Information—VF-Flat and VS-Semi-Cylindrical
	Made-to-Order Units



	Specialty Heaters
	Ultramic® Advanced Ceramic Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Technical Data
	Extended Capabilities For ULTRAMIC Advanced Ceramic Heaters
	Features and Benefits
	Mounting Guidelines
	Optional Sensors

	Configurations and Dimensions

	Product Ordering Information

	Thick Film Conduction Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Specifications
	Termination Assembly
	Construction
	Extended Capabilities For Thick Film Conduction Heaters
	Heater Part
 Numbers

	Coil/Cable Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Electrical Data and Coiling LImits
	Coiling Tolerances
	Cable Straight Length Tolerances
	Formation Options
	Coil Heaters
	Flat Spiral
	Star Wound

	Internal Construction
	Sheath with Coiled Internal Resistance Wire
	Sheath with Straight (Uncoiled) Resistance Wire
	Disk End of Sheath
	Thermocouples
	Adapters
	External Construction

	Cable Heater Units (Internal T/C not available)

	Cable Heater Units (Type J internal T/C)



	Strip/Clamp-On Heaters
	Mineral Insulated (MI) Strip Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data
	Calculating Watt Density
	Specifications
	Options

	Thermocouple Pocket


	Accessories

	Ceramic Terminal Covers


	Parallel Terminals Part Numbers



	375 High-Temperature Strip Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data
	Calculating Watt Density
	Formulas

	Termination Options
	Offset Terminals
	Parallel Terminals
	One-on-One Terminals
	In-Line Terminals
	Metallic Terminal Boxes - Variations

	Accessories
	Ceramic Terminal Covers
	Secondary Insulation Bushings


	Extended Capabilities for 375 High-Temperature Strip Heaters

	Options

	Tab Removal

	Flat Tabs

	Moisture Protection

	Ground Studs and Mounting Studs


	Heater Part
 Numbers

	FIREBAR® Clamp-On Heaters
	See detailed product info.

	Thick Film Conduction Heaters
	For detailed product info.



	Band/Barrel Heaters
	Mineral Insulated (MI) Band Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Applications and Technical Data
	Physical Limitations of Variations
	General Limitations
	Gaps
	Calculating Watt Density
	Maximum Allowable Watt Density
	MI Band Clamping Matrix Application Guide

	Termination Variations
	Post Terminals
	Lead Wires

	Type B

	Type C, E, F and H

	Type K and SLE


	Variations

	Thermocouple

	Heavy Duty Strain Relief
	Expandable Heaters with Post Terminals or Leads
 
	Ceramic Terminal Cover

	Metallic Terminal Box

	MI Band Heater with Holes 

	Clamping Variations

	Tig-Welded Barrel Nuts with Spring Loaded Clamping 
	Low-Profile Tig-Welded Barrel Nuts

	Low-Profile Clamp Bars

	Tig-Welded Barrel Nuts


	Options

	Thermocouple Pocket


	Extended Capabilities for MI Band Heaters 
	Variations


	Heater Part Numbers




	Nozzle Heaters
	Mineral Insulated (MI) Nozzle Heaters
	For detailed product info.

	Heater Part Numbers


	Pre-Coiled Cable Nozzle Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Technical Data
	Cable Heater Units
	0.058 in. Diameter Round Mini-Cable Nozzle Heater



	Radiant Heaters
	RAYMAX® Panel Heaters
	Performance Capabilities
	Features and Benefits
	Typical Applications
	RAYMAX 1220 and 2030
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Application and Technical Data

	RAYMAX 1220 - Ceramic Fiber with Foil Element
	RAYMAX 2030 - Ceramic Fiber with Sinuated Element 
	Ordering Information—VP - Radiant Panels

	Mounting Accessories
	Mounting Studs
	Mounting Legs

	Terminal Accessories
	Terminal Box

	Thermocouple Clamps



	Extended Capabilities For RAYMAX Panel Heaters
	Extended Capabilities for Mineral (MI) Band and Strip Emitters

	Thermostats and Accessories
	ST10 and ST207
	Pre-Set Thermostats
	Separate Heater Accessories Available Pre-Set Thermostats Separate From H eater 
	Ordering Information

	Bulb and Capillary
	Remote Mount Thermostat Assemblies
	Warning
	Technical Information
	Application Hints
	Pilot Duty Wiring
	Interconnected Wiring
	Thermostats with Enclosures

	Thermostats
	Ordering Information

	Protective Wells

	Reference Data
	Power Calculations
	Calculations for Required Heat Energy
	Conduction and Convection Heating
	Absorbed Energy, Heat Required to Raise the Temperature of a Material
	Heat Required to Melt or Vaporize a Material
	Conduction Heat Losses
	Convection Heat Losses
	Radiation Heat Losses
	Combined Convection and Radiation Heat Losses
	Total Heat Losses
	Start-Up and Operating Power Required
	Radiant Heating
	Power Evaluation


	Equations
	Ohm's Law
	Typical 3-Phase Wiring Diagrams and Equations for Resistive Heaters

	Wattage Requirements
	Tubular Elements and Assembly Selection Guide
	Performance Capabilities
	Features and Benefits
	Typical Applications
	Element and Assembly Selection Guide
	Supplemental Applications Chart
	Free Cross Sectional Area of WATROD and FIREBAR Circulation Heaters
	Heat Transfer Oil Chart


	Agency Certifications, Recognition and Approvals
	Agency Recognition
	UL® Recognition and Listing
	Declaration of Conformity
	CSA Certification
	ATEX Certification
	ITCEx Certification


	Index
	Product Category Index
	Part
 Number Index

	Terms and Conditions of Sale




