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Watt Density – Watt density is one of the most critical factors affecting element life. Watt density, 

expressed in watts per square inch of heater surface area, determines the heater operating temperature 

for a given set of conditions. The sheath temperature of an electric heating element should be limited to 

provide a reasonable heater life and to avoid possible damage of the medium being heated.  

We can estimate the sheath temperature or select the appropriate watt density based on the charts and 

tables provided. 

Watt density is calculated as follows: 

Watt Density = element wattage/3.14 x element diameter (inches) x heated length (inches) 

An example is: 

An 8 kW flange heater has three 0.475” diameter elements with a “B” dimension of 47 inches and a 2 inch 

cold end.  

The watt density is: 

0.475 x 3.14 x (47 in. - 2 in.) x 3 (# of elements) x 2 (u-bend) = 403 in2 

8,000 Watts ÷ 403 in2 = 20 W/in2 

 

Sheath Material – Also critically important, the sheath material must be suitable for the corrosive 

conditions and the extreme temperatures of the application. Copper sheathed elements are typically 

used for low temperature applications such as heating water and some aqueous solutions.  

Steel is generally used with oil heating applications. Stainless steel and INCOLOY® are used when 

heating corrosive solutions or high-temperature gas/air. Table I and II list the maximum recommended 

operating temperatures for common sheath materials. 

 

Watt Density and Sheath Material Selection – Selecting the proper watt density and the proper sheath 

material is critical to heater life and, if applicable, fluid integrity. If the watt density is too high, the 

fluid may carbonize, break down chemically, or the elements may burn out. If the watt density is too low 

the heater price will be high. 

The greatest heater life will come from the lowest watt density practical for the application. 

In general, watt density is determined by three factors: 

1) maximum outlet temperature 

2) type of fluid heated and 

3) fluid flow rate 

Sheath material depends on the type of fluid and maximum temperature. If the sheath material selection 

is incorrect, it will corrode, destroying the element Heating Air and Other Gases – Charts A through C 

give maximum sheath temperatures for a range of watt densities and velocities. This data is based upon 

air at atmospheric pressure and a 75°F inlet air temperature. For higher inlet temperatures, the sheath 

temperature will increase accordingly. Contaminants in the air, while normally not affecting the sheath 

temperature, may require a more highly corrosion-resistant sheath and/or fin material. 

         

 
 

mailto:mail@sensemaster.co.uk
http://www.sensemaster.co.uk/


 

                                

 
       Tel 01291 422022         Email: mail@sensemaster.co.uk               Web: www.sensemaster.co.uk 
 

                         Director:   Stephen Davies       VAT Reg No 412781955         Registered in Wales 1852673 

 

Sensemaster Ltd.  

Unit 1 Severn Bridge Ind Est. 

Caldicot, Monmouthshire. NP26 5PW 

 

 

 

 

   

S e n s i n g ,  H e a t i n g  &  A n t i - s t a t i c  S o l u t i o n s  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:mail@sensemaster.co.uk
http://www.sensemaster.co.uk/


 

                                

 
       Tel 01291 422022         Email: mail@sensemaster.co.uk               Web: www.sensemaster.co.uk 
 

                         Director:   Stephen Davies       VAT Reg No 412781955         Registered in Wales 1852673 

 

Sensemaster Ltd.  

Unit 1 Severn Bridge Ind Est. 

Caldicot, Monmouthshire. NP26 5PW 

 

 

 

 

   

S e n s i n g ,  H e a t i n g  &  A n t i - s t a t i c  S o l u t i o n s  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:mail@sensemaster.co.uk
http://www.sensemaster.co.uk/


 

                                

 
       Tel 01291 422022         Email: mail@sensemaster.co.uk               Web: www.sensemaster.co.uk 
 

                         Director:   Stephen Davies       VAT Reg No 412781955         Registered in Wales 1852673 

 

Sensemaster Ltd.  

Unit 1 Severn Bridge Ind Est. 

Caldicot, Monmouthshire. NP26 5PW 

 

 

 

 

   

S e n s i n g ,  H e a t i n g  &  A n t i - s t a t i c  S o l u t i o n s  

  

 

 

 

 

mailto:mail@sensemaster.co.uk
http://www.sensemaster.co.uk/


 

                                

 
       Tel 01291 422022         Email: mail@sensemaster.co.uk               Web: www.sensemaster.co.uk 
 

                         Director:   Stephen Davies       VAT Reg No 412781955         Registered in Wales 1852673 

 

Sensemaster Ltd.  

Unit 1 Severn Bridge Ind Est. 

Caldicot, Monmouthshire. NP26 5PW 

 

 

 

 

   

S e n s i n g ,  H e a t i n g  &  A n t i - s t a t i c  S o l u t i o n s  

Density and Sheath Materials – Table III has sheath materials recommended for each fluid and 

temperature. Where a range of watt densities are shown, the lower end of the range represents a 

more conservative design. While Table III represents our most current knowledge, many application 

factors are beyond our control. Thus, this table should be used only as a guide. 
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Heating Metals – Table IV gives recommended watt densities and sheath selection for elements that are 

clamped or inserted. Allowable watt densities will vary with such factors as element fit in a machined 

opening and metal thickness. This information should be used only as a guide.  
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