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Ceramic FiberProducts
Ceramic Fiber Heaters
The ceramic fiber heater productline offers some of the highesttemperature heating elementcapabilities in the Watlow family ofheaters. Ceramic fiber heaters aremade by integrating an iron-chrome-aluminum (ICA) heating element andceramic fiber insulation for a newconcept in application problemsolving…“heated insulation!”
Heating units constructed ofceramic fiber insulation isolate theheating chamber from the outside.Ceramic fiber heaters are extremelylow mass, high insulation value unitswith self-supported heating elements.Many applications can benefit fromthe convenience of the heatingelement and insulation combined intoone package.
Ceramic fiber is an insulation madeof an alumina-silica composition,held together by an inorganic binder.It’s commonly used as a refractorymaterial. Its lightweight, low-densityproperties make it ideally suited forhigh temperature applicationsrequiring low thermal mass.
Performance Capabilities• Operating temperatures up to2200°F (1204°C) (See page 143for detailed limits.)
• Watt densities from 5 to 30 W/in2(0.8 to 4.6 W/cm2)• Uses “radiant” heat transfer exclusively
Features and Benefits• High temperature iron-chrome-

aluminum (ICA) resistance 

elements are integrally bound into position. Five elementconfigurations are available formany applications.
• Lightweight, low-density 

alumina-silica compositionis molded to shape, acting asinsulation to isolate the heatingchamber from the outside. This low shrinkage fiber and inorganic

binder assures a firm, thermalshock resistant, self-supportingunit at all operating temperatures.
• Operating temperatures up to

2200°F (1204°C) provide hightemperature performance notpossible with many other heatertypes. (See page 143 for detailedlimits.)
• Low mass ceramic fiber insula-

tion of 10 to 15 lb/ft3 (160 to

240 kg/m3) allows the heater to

reach process temperaturequickly and allows the energy toheat the load instead of wastingenergy on itself.
• Works directly off common

power line voltages, eliminatingthe need for expensivetransformers or complex powercontrol systems. Compatible withthe full range of Watlowtemperature controls and powerswitching devices.

High
Temperature
ICA Heating
Element

Lightweight
Alumina-
Silica Fiber
Composition

Ductile Alloy
Strip Leads

Thin, Tough, High Temperature Ceramic
Coating over Embedded Elements, plus
Optional High Emissivity Coating

Additional
Coating for
Added Strength
and Surface
Hardness

• Same or next day shipment on all stock units.
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Exposed Sinuated Elements

Flat Sinuated V-Sinuated

Embedded Sinuated Elements• Available in either flat or V-sinuatedelement configurations.• Advanced V-sinuated elementconfiguration allows up to 27 percent additional watt density over that of embeddedflat sinuated elements.• Performs best at medium to hightemperatures at medium wattdensity power requirements.
• Use in partially enclosed to fullyenclosed applications.• Especially well suited for large, flat units; semi-cylindrical units

Flat Sinuated

V-Sinuated

Ceramic FiberProducts
Ceramic Fiber Heaters
Applications

• High temperature furnaces• Metal melting, holding and transfer• Semiconductor processing• Glass, ceramic and wire processing• Analytical instrumentation• Fluidized beds• Laboratory and R&D• Other high temperature process applications

Embedded Coil Elements • Coiled elements readily conform to complex curved surfaces,especially small custom chambershapes.• Coiled element design works best in higher voltage, lower current situations.• Use where lower watt densityrequirements and low duty cycle operations are expected.• Available in stock and standardunits of medium watt density,rated up to 2000°F (1093°C).When ordering, refer to charts on pages 154 to 157.

• Makes possible higher currenthandling capabilities.• Minimizes the number of circuitsand connections in large furnaces.
• Especially well suited for large, flat surface area units and largeI.D. curved unit.• Exposed elements are available on special order as a variation ofthe embedded sinuated elementnormally provided on stock andstandard units. When ordering,refer to charts on pages 158 to

160.

above five inches (125 mm) I.D.; and full cylinders above four inches (100 mm) I.D.• Offers greater effective insulationthickness than coiled elementdesigns.
• Enhances “heated insulation”concept of operational use.• Features high emissivity coatingon new high watt density seriesunits. When ordering, refer tocharts on pages 158 to 160.

• Optimum performance for hightemperature, enclosed furnacechambers.

• Available in either flat or V-sinuated element configurations.• Advanced V-sinuated elementconfiguration allows up to 20 percent additional watt densi-ty over that of exposed flat sinuated elements.

• Offers the lowest possible wire-to-chamber temperature difference for maximum heaterlife.
• Provides the optimum heat-up/cool-down and recovery times aswell as maximum efficiency ofoperation.
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Ceramic FiberProducts
Ceramic FiberHeaters
Applications and

Performance Data

Performance CapabilitiesThe following PerformanceEnvelopes graph represents thecapabilities of the five heaterelement configurations previouslymentioned. The curves compareupper temperature limits versuspermissible design watt densities toachieve a standard heater life

expectation of 2,000 hours.
As with all Watlow heaters, the majorapplication concern deals with theheater’s surface watt density as itrelates to the applicationtemperature, such as the furnacechamber temperature or the radiantsurface temperature. Whenevaluating an application fortemperature and watt densityrequirements, it should fall to the left

General Guidelines: Upper Limit Lines for Heater Performance 

vs. Maximum Application Temperatures

of, and below, the performance limitlines. If the application falls into thisarea, then it’s in the safe

performance area. The further intothis safe performance area, thegreater will be the life expectationsof that heater. If an applicationrequires temperatures or wattdensities that fall into the area to theright of, and above, the lines, thenthe application is beyond theheater’s typical design orperformance limits. Using a heaterrequired to perform in this area ofthe graph may result in shorter lifeexpectancy. For informationspecific to an application, contact a Watlow sales engineer orauthorized distributor.

S

T
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Power RequirementsBelow are the percentages of ratedpower needed to achieve and holdspecific temperatures inside the fullcylinder chambers tested.

Power Requirements to Hold Temperature—

Small Full Cylinders

Thus this represents the efficiencyof these heaters in this mountingconfiguration.
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Small, Full Cylinder,

Heated ChambersTest conditions for small, fullcylinder heated chambers aretypical of analytical instrumentationfurnaces. Several stock sizes arerepresented. The units tested weresix inches (150 mm) long, mountedin a vertical orientation. Both ends

were capped with one inch (25 mm)of ceramic fiber insulation. Noadditional insulation or metal sheathwas added to the outside diameter.The temperature was measured bya thermocouple located in thegeometric center of the chamber.
Heat-Up and Cool-Down Rates—Small Full Cylinders

The following graphs providetechnical data to help evaluate theperformance and select the correctceramic fiber heater for anapplication.These four graphs representperformance data for heat-up/cool-down rates and powerrequirements to maintain furnacetemperature. This data is theaverage of test results performedfor two of the most typical types offurnace chambers, and should notbe used for specification purposes.

Ceramic FiberProducts
Ceramic FiberHeaters
Applications and

Performance Data

Continued
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Controlling Begins

Medium Sized, Insulated 

Closed ChambersTest conditions for medium sized,insulated chambers are typical of pitand box furnaces, large tubefurnaces and pipe and reactorheating. Standard embedded coilunits (Watlow code numberVS412A12S) were used, rated for2000°F (1093°C). The test chambersize was 12 inches long and 12inches I.D. (305 X 305 mm). Thevolume was approximately 0.75 ft3 (0.02 m3).

Power RequirementsBelow are the percentages of ratedpower needed to achieve and holdspecific temperatures inside 
Power Requirements to Hold Temperature—

Medium Sized Insulated, Closed Chamber

Heat-Up and Cool-Down Rates—

Medium Sized, Insulated, Closed Chamber

Ceramic FiberProducts
Ceramic FiberHeaters
Applications and

Performance Data

Continued

Temperature heat-up rates weremeasured by thermocouples inthree places: at the element, on the heater surface and at thecenter-of-chamber. Data for variousadditional wall thicknesses is alsoshown. This is typical of how largeflat and semi-cylindrical units wouldbe used. The chamber wasoriented vertically with top andbottom disks of ceramic fiberinsulation equal to wall thickness.

medium sized, insulated chambers.Thus this represents the efficiency of these heaters in this mountingconfiguration.
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Heat Loss and Energy TransferFor general calculations of heat lossand energy transfer, the InsulationK-Factors and Emissivity graphs arehelpful.
The K-Factors graph is for ceramicfiber heaters and the ceramic fiberinsulation blanket, which is typicallyused with the heaters. This blanket is offered as an accessory by Watlow.

Ceramic FiberProducts
Ceramic FiberHeaters
Applications and

Performance DataContinued
External Surface Temperatures External Surface Temperatures

Insulation K-Factors
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Insulation EffectivenessThe graphs below demonstrate theeffectiveness of adding 6 lb/ft3(96 kg/m3) blanket insulation to thebackside of standard two inch (50 mm) thick ceramic fiber heaters.

Total wall thickness of up to six inches(152 mm) is shown. Data is for verti-cal sides, without metal sheathing.Top and bottom surfaces, andsurfaces with metal sheaths over theceramic fiber insulation will bedifferent.
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Emissivity ChartEmissivity of Heater SurfaceThe emissivity graph details thenormalized emittance values for thefour surfaces most likely to beencountered when planning Watlowceramic fiber heater applications.

Application Hints

For wall thicknesses (T) incylindrical situations use the“equivilant thickness” conversion.
Tcyl. = rout loge

Where rout is outer radiusrin is inner radius

routrin )(
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3. Arc-Section Arrays of Heaters 

(3 or more units of 120 degree

or less each)

4. Flat Panels, with One Panel 

on Each Side

2. Semi-Cylindrical 

(180 degree section) Heaters

Ceramic FiberProducts
Ceramic FiberHeaters
Mounting Methods

1. Full Cylinder Heaters

The Watlow ceramic fiber heaterproduct line presents a wide rangeof heater shapes and configurationsfor solving high temperature processapplications. The modularity andrange of sizes and wattagesprovides the greatest possibleflexibility when using these heaters.At the same time, this requires manydifferent mounting solutions. Watlowhas developed or can recommend

many appropriate specific andgeneralized mounting systems forsolving your mounting problem.Watlow has arranged the ceramicfiber heaters into seven majormounting categories or heatersystem configurations, shown in the following illustrations. The MODULE-MOUNT® system, due toits importance, is treated in the mostdetail on the following pages.

5. Flat Wall Array with Minimum 

Two-by-Two Units per Wall

6. Made-to-Order Molded Shapes 

with up to Five Sides of a Box 

Molded as One Piece, Including 

Complex Curves 

Warning

This product contains refractoryceramic fibers (RCF) which havebeen identified by the InternationalAgency for Research on Cancer(IRAC) as a possible humancarcinogen (class 2B).
Before using the products, read theMSDS which contains the detailedprecautionary measures andhandling instructions.



                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 

   
   
   
   
   

   
   
   
   
   

   
   
   
   
   

   
   
   
   
   

         
         
         
                  

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
             

    

System DesignsThe MODULE-MOUNT systemexamples presented here are forcrucible and retort furnaces. Alsorepresented here are floor and legmounted configurations. Togetherthis represents an overview of howthe MODULE-MOUNT system canbe used in several typicalapplications, such as aluminumcrucible furnaces, retorts, vacuumtanks, fluidized beds, lead pots andmore. The cross-sectional illustrationis to help visualize the MODULE-MOUNT system concept.

Steel Plate

Molded Ceramic
Fiber Insulation
Board

Flanges for 
MODULE-MOUNT
Attachment

Ceramic Fiber
Insulation
Blanket

Ceramic Fiber
Insulation
Blanket

Sheet Metal
Shell

Leveling Feet

Sheet Metal
Shell

Steel Plate Bottom

Silicon Carbide
Crucible Base Block

Leveling Screws

Retort

Crucible

Molded Ceramic Fiber
Insulation Board

(LEG MOUNTED)

(FLOOR MOUNTED)

Ceramic
Fiber Heater Ceramic

Fiber Heater

C-Channel
Uprights

Structural
C-Channel
Ring
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Performance Capabilities• Holds ceramic fiber heaters capable of operating up to 2200°F (1205°C)• Watt densities up to 25 W/in2(4 W/cm2)
Features and Benefits• “Hot change” feature allowsindividual heater replacement without total system shutdown or disassembly.• “Spaceframe” structure can bedesigned to hold from four to morethan 18 heaters. Also accommo-dates heater sizes from as small asfour to 12 inches (102-305 mm) wideand up to 48 inches (1220 mm) tall.• Design flexibility is ideal for flat

and curved wall heaters. TheSpaceframe could be customized tohold any heaters that conform withsize, shape and electrical ratinglimitations.• Operates off power line sourcesfrom 120 to 600VÅ(ac), single or three phase. NEMA1 terminal boxesare provided as standard.

7. MODULE-MOUNT System

The Watlow MODULE-MOUNT systemis more than a mounting method. It’s adesign solution that integrates ceramicfiber heaters with a shell for mountingon an optional steel “space-frame”structure.
Combining the heaters and mountingassembly in one unique package provides ease of installation—andmakes the heater more accessible formaintenance—minimizing downtime.

Ceramic FiberProducts
Ceramic FiberHeaters
Mounting MethodsContinued
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Ceramic FiberProducts
Ceramic FiberHeaters
Mounting MethodsContinued

Insulation
Blanket for Added
Insulation Value

Sheet Metal Shell with
Ceramic Fiber HeaterNEMA Box

For Leads

Spaceframe

MODULE-MOUNT System

Construction Details

The MODULE-MOUNT system consists of four basic components:the ceramic fiber heater, additional insulation blanket and a sheet metalshell to hold the heater and insulationblanket. The Spaceframe would bemade by the furnace builder tomeet custom application design.
The back side of the ceramic fiberheater is slotted to accept cemented-in tubes for connecting the heater tothe shell. The reusable shell can bemade of the most appropriate sheetmetal (aluminized steel is used asthe standard) to meet operatingenvironment conditions. Severallayers of reusable ceramic fiberblanket are placed between theshell and heater, adding insulationvalue [typically the heater is twoinches (51 mm) thick, with threeinches (76 mm) of blanket].

Flat and arc-section panels, used in 
one-by-multiple unit arrays. This is 
the MODULE-MOUNT system.

The specification chart is to help understand the range of systemspossible. Basic considerations include: total size, load to be heated,heater configuration and powerrequirements. The MODULE-MOUNTsystem is very flexible in terms of bothrange of sizes and the types of loadsthat can be heated. Since the numberof heaters around an object couldrange from four to any number, MODULE-MOUNT heaters can beassembled to meet virtually any application. Typically, MODULE-MOUNT assemblies are divisible bythree to accommodate three-phasepower and, if necessary for vertical

zoning, can be arranged in stackedvertical rings. The MODULE-MOUNTsystem concept can be applied tovirtually any size object for which asuitable Spaceframe can beconstructed. Since almost any sizeobject can be accommodated, thereare no available standard or stocksizes in the MODULE-MOUNT system.Instead, stock and standard ceramicfiber heaters are available to adapt foruse in a MODULE-MOUNT system.Watlow can also provide made-to-order ceramic fiber heaters to meetexact application requirements.

Load Weight 1000 (455) 400 (180) 1100 (500) 620 (280) 2400 (1090)lbs (kg)Load Size Top O.D. 14 (355) 22 (560) 28 (710) 28.25 (715) 40 (1015)in (mm)Load Size Height 20 (510) 28 (710) 48 (1220) 22.75 (580) 27.5 (700)in (mm)Total System Power 16.0 38.7 60.0 46.8 84.0kWNumber of Heaters 6 9 9 12 12Heater Array I.D. 17 (430) 28 (710) 34 (865) 34 (865) 48 (1220)in (mm)Chamber Height 20 (510) 26 (660) 46 (1170) 26 (660) 30 (760)in (mm)Heater Size Width 9.75 (250) 10 (255) 12.5 (315) 8.9 (225) 12.6 (320)in (mm)Heater Size Height 18 (455) 24 (610) 44 (1115) 23 (585) 27 (685)in (mm)Heater Rating 139 240 277 139 277VoltsHeater Rating 2667 4300 6675 3900 7000Watts

Typical MODULE-MOUNT 

System DesignsThe chart below lists the different specifications for typical applications ofthe MODULE-MOUNT heating system.
Fluidized Aluminum Aluminum

Load Type Lead Pot Bed Retort Crucible* Crucible*

Sizes and Specifications of Representative 

MODULE-MOUNT System Designs

* Watlow also offers from stock non-MODULE-MOUNT flat sinuated element replacementheaters for aluminum crucible furnaces used in the non-ferrous foundry and die-casting market.
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Ceramic FiberProducts
Ceramic FiberHeaters
Termination Options

Watlow has many variations of electric leads to meet particularwiring requirements. To understandthe termination options available, it’snecessary to understand the different ways electrical leads canbe applied. 
Ceramic fiber heater electrical leadsare welded to stubs – the metalparts that interface between theheating element wire and the add-on electrical leads. These stubs exit the heater at the lead pockets.Pockets are small cavities, belowthe cold face plane (outside surface) and generally located at ornear the corners.
Watlow ceramic fiber heaters comewith either strip leads or doubletwisted wire leads. Strip leads arethe most commonly used, unlessotherwise specified. The variouslead styles refer to the lead’s exitorientation, relative to the pocketused on a given type of heater. Seeillustrations for specific details. 

Strip LeadsFlat and semi-cylindrical ceramicfiber heaters are available with thetermination options shown here.When ordering termination optionsfor stock units, the specific strip lead Style must be specified. To determine the desired style, refer to the following illustrations.Otherwise, Style A leads will be provided and the length will be 12 inches (305 mm). Additionallengths are possible using add-on

leads which are priced per pair, perinch, for the three different widths.See ordering charts for which leadwidth is used on a specific heater.Strip leads are shipped with a 13⁄64inch (5 mm) hole at the end of thelead. Use #10-24 screws, nuts andwashers, or other wiring connections.Caution should be exercised whenmaking connections. Leads are susceptible to loosening due to thermal expansion and contractionas the heater cycles.

Style A Lead
(Type 1 or 2 Unit)

Style A
(Type 3 or 4)

Style B Lead
(Type 1 or 2)

Style B
(Type 3 or 4)

Pocket
Cold
Face

Stub

Strip Lead
(add-on)

Vestibule

Flat Units

Semi-cylindrical Units

Style A Lead (Type 5)

Style B (Type 5)

Style A (Type 6)

Style B (Type 6)

Style C (Type 6)

Style A (Type 8)

Style B (Type 8)

Style C (Type 8)Style C (Type 5)

Pocket

Cold
Face

Stub

Strip Lead
(add-on)

LengthW
idth

C ld

Important

Inspect the carton and its contentsfor damage prior to discardingpackaging material. If there is anydamage, contact a WatlowRepresentative immediately for aReturned Material Authorization(RMA) number. All damaged goodsare to be returned in the originalpackaging to reduce the possibilityof further damage to the product.
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0.140 (3.6) 0.9 (22) CC405-10.265 (6.7) 0.9 (22) CC405-20.390 (9.9) 0.74 (19) CC405-30.515 (13.1) 0.9 (22) CC405-9

0.140 (3.6) 1.9 (48) CC405-40.265 (6.7) 1.9 (48) CC405-50.390 (9.9) 1.6 (41) CC405-60.515 (13.1) 1.9 (48) CC405-8

Ceramic TubesCeramic tubes are available in fournominal sizes: 1⁄8, 1⁄4, 3⁄8 and 1⁄2 inchI.D. and lengths of 0.9 inch (22 mm)and 1.9 inch (48 mm) long. Ceramictubes have several uses, includingthermocouple mounting holes,mounting pin sleeves and lead coverings. The table to the right listscode numbers and exact sizes.
B.T.E. Closed-End Thermocouple

TubesAlso available is a horizontal thermocouple tube betwwen the elements. Two sizes are available:0.140 inch (3.6 mm) and 0.265 inch(6.7 mm), both six inches long (152 mm) with closed end.

Inside Diameter Length Code No.

in (mm) in (mm)

RigidizerRigidizer is primarily used to recoat soft, cut edges of ceramicfiber heaters and ceramic fiberinsulation panels. Various degrees ofhardening can be achieved withadditional applications. Rigidizercan be ordered by the pint (0.47 L)by specifying code number 
CFRGD (PT) or gallon (3.78 L),code number CFRGD (GAL).
Powdered Ceramic FiberPowdered ceramic fiber is used primarily to improve surface finish incritical areas. It can also be used torepair damaged units by filling voids,cracks and broken corners. Usepowdered ceramic fiber with rigidizerto make an easily applied paste.Standard container is one pint (0.47 L). Order code number
CFPDRF (PT).

Dry Heating Surface MixDry heating surface mix, which is used to make the hot face of allstandard heaters, including those with the high emissivity coating, canalso be used with rigidizer to make a very high temperature paste fortouch ups of the hot face area.Order by the pint (0.47 L), codenumber CFHTGSURMX, or gallon(3.78 L), code number CFHTGMX-
GAL.

High Temperature Coating and

Electrical Potting CementTwo different high purity, high temperature cements have multipleuses: mount thermocouple tubes, provide extra surface hardening,bond ceramic fiber gaskets and affix lightweight ceramic fiber insulationblanket to panels, as well as attachedge-spacer blocks and customvestibules. Potting cement comes in a
1⁄4 pint (116 ml) jar, and may beordered by specifying code number
CFPTGCMT.The high temperaturecoating cement is available in pints orgallons, and can be ordered by thecode numbers CFCTGCMT (PT),
CFCTGCMT (GAL).

Ceramic FiberProducts
Ceramic FiberHeaters
Termination Options

Continued

Flexible
Stranded

MGT Insulated
Nickel Lead Wire

(450°C Rated)

Double Twisted 
NiCr Wire

Solid NiCr 
Wire

Stub on 
Heater
in Pocket 
(Typ.)

Ls

LL

Backside
Plane of
Heater

LTotal = L
S
 + L

L

Special Lead OrientationIf the various standard strip lead orientations and pocket configura-tions are not suitable, specialdesigns are possible. When ordering, please include drawingsthat show proposed locations.
Leads Bent 90 DegreesThe double twisted leads of fullcylinder heaters can be bent 90degrees to lay into slots and exit tothe sides of the unit.

Special Add-On Lead

ConfigurationsThe three termination optionsillustrated can be welded onto thestub at the heater pocket, or better,welded on at the end of a specifiedlength of the regular strip lead. Ls isthe Strip lead length, which can varyfrom zero to the value necessary toget away from the hot zone. LL is thelength of the add-on lead. This addi-tional add-on lead option makes itpossible to use stock/standard unitsto satisfy a greater range of wiringrequirements. Consult a Watlowsales engineer or authorized distrib-utor for technical details and price.
AccessoriesCeramic fiber heater orders canalso include the following accessoryitems, as detailed on this and following pages. Please specify theWatlow code number when ordering.

Ceramic Tubes



152

24 in x 25 ft x 1⁄4 in 610 mm x 7.6 m x 6 mm CFBLKT1/4*24 in x 25 ft x 1⁄2 in 610 mm x 7.6 m x 13 mm CFBLKT1/2*24 in x 25 ft x 1 in 610 mm x 7.6 m x 25 mm CFBLKT-1*

3⁄8 (10) 3⁄8 (10) 21⁄32 (17) 0.080 (2.032) 9⁄16 (14) 7⁄8 (22) 7⁄8 (22) All double twist CS45-11
1⁄2 (13) 7⁄16 (11) 13⁄16 (21) 0.080 (2.032) 3⁄4 (19) 11⁄8 (29) 11⁄8 (29) 3⁄8 (10 mm) Strip CS45-20
3⁄4 (19) 9⁄16 (14) 1 (25) 0.106 (2.692) 7⁄8 (22) 15⁄16 (33) 15⁄16 (33) 1⁄2 (13 mm) Strip CS45-301 (25) 7⁄8 (22) 15⁄16 (33) 0.095 (2.413) 7⁄8 (22) 11⁄4 (32) 19⁄16 (40) 3⁄4 (19 mm) Strip CS45-42

Conduit Shank Dia. without Wire Nut Wire Nut Shank Overall Overall Head

K.O. Size Int. Ext. Dia. Length Length O.D. (Ref.) Use With: Code No.

in   (mm) in   (mm) in   (mm) in   (mm) in   (mm) in   (mm) in   (mm)

Strip Lead Porcelain BushingsStrip lead porcelain bushings areprimarily used to protect heater powerleads when passing through the metalwalls and furnace structures. Bushingsare available with inside diameters,listed below, for use with double

Ceramic Fiber Insulation BlanketAdditional insulation value for ceramicfiber heaters is available with ceramicfiber insulation blanket. This 6 lb/ft3(96 kg/m3) ceramic fiber blanket 

contains no organic binders. Suitablefor applications up to 2300°F(1260°C). Sold in full rolls or cut by thesquare foot, these blankets areavailable in the following sizes:

Ceramic FiberProducts
Ceramic FiberHeaters
Accessories

Continued

           
           

Inside

Outside
Metal Wall
or Shroud

Overall O.D. Head

Overall
Length

Shank

Int.

Ext.

Wire Dia. = (See Table)

Double Twisted
and Flexible Leads

Strip Leads

Size (U.S.) Size (metric) Code No.

Porcelain Bushings Specifications

twisted leads and the three standardstrip lead widths. To select theappropriate inside diameter leadbushing, see the heater selectiontables on pages 154 through 160. Thestrip lead width for each heater islisted therein.

* Add ...R to end of Code No. for full roll.
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Ceramic FiberProducts
Ceramic FiberHeaters
Application Hints

radiant energy transfer conditions.Without proper temperaturecontrol, ceramic fiber heaters cangenerate sufficient heat for selfdestruction.
• Mount thermocouple junctiondirectly above an element andwithin 1⁄16 inch (1.6 mm) of theheated surface. Embeddedceramic mounting tubes areavailable as an option to position0.125 inch (3.2 mm) diameterthermocouples inside the fiber,directly behind and between theelements. Heater wire operatingtemperatures are the critical factor,and should be monitored at thehottest point within the application.
• Electrical connections made inheated portions of the applicationmust be rated for the appropriatecurrents and anticipated ambienttemperatures. To ensure goodelectrical connections, usecompression-type connectiondevices located as far away fromthe hottest area of the application.This minimizes the possibility ofelectrical connection degradationcaused by thermal expansion andcontraction and high temperatureoxidation.
• Ceramic fiber products shrink athigh temperatures. During the first24 hours of operation at

• Never use ceramic fiber heatersfor conduction heatingapplications. These heaters aredesigned for radiant heat transfer

only.
• Use appropriate mountingmethods such as pins, washers,clamping straps, overlapping edgeclamps, interlocking edges, etc.Generally, these methods arebetter than cementing ceramicfiber heaters, because cementingwill not accommodate theexpansion and contraction causedby thermal cycling of thesurrounding metal structures.
• Keep furnace loads free of oils,lubricants and other contaminantsthat can vaporize at hightemperatures. Ceramic fiberheaters have a porosity exceeding90 percent, and cannot be sealedagainst contamination infiltrationand possible damage to theheating element wire.
• Use low mass thermocouples thatare responsive to rapidly changing

• Supply drawing or sketcheswhenever possible. These reduceconfusion.
• When ordering Type 6, 7, 8 units,be certain of the heated area andno-heat area orientations desired.
• When planning to order the non-stocked Type 2 and/or Type 3units (left or right vestibule), thereare three options to consider, twoof which could be used on theType 1 stocked items:

1. Order the appropriate stockedfull vestibule unit and the

Ordering HintsOrdering ceramic fiber heaters iseasy.  However, it’s very importantto pay attention to code numbersand special modifications details.
• Always fill in the “..._...” (blank)code position with the correctType number (see illustrationsabove the charts).• Always provide the correct LeadStyle letter. (See suggestedillustrations above the charts, butremember, the Style A-12 will bethe default lead if not otherwisespecified.)

temperatures between 1600 and2200°F (870 to 1204°C) shrinkageof up to four percent can occur.Fill all gaps between unitscreated by shrinkage with looseceramic fiber insulation. Watlowoffers a “pre-firing” process thatpre-shrinks and dimensionallystabilizes units before shipping.Consult the factory for furtherdetails.• Use additional back-up insulationfor maximum energy efficiencyand appropriate safety consider-ations. Use only insulation withinorganic fibers and binders toavoid corrosive fumes that coulddamage heater elements.• Handle all units and leads withcare. Ceramic fiber heaters arevery resistant to thermal cyclingand thermal shock, but are easilysubjected to mechanical damagefrom careless handling.
• Repair of minor mechanicaldamage, made with unapprovedor unknown cements, couldcause damage to the wireelements at high temperatures. Ifunsure, consult the factory beforemaking any repairs. Severalaccessory items are availablefrom the factory for repairpurposes.

customer carefully removes theunneeded vestibule themselves.2. Order the stocked full vestibuleunit and, prior to shipping, haveWatlow remove the unneededvestibule, as a stockmodification. There is a smalladditional charge for this.3. Special order the desired Type2 or 3 unit. This requirescustom manufacturing theheater and will increasedelivery time, but will keepcosts to a minimum.


