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FIREROD Cartridge Heaters
Maximum Allowable Watt Density

The following four charts detail maximum allowable watt
densities for applications that use metal, steam, air or gas
heating. Please review the charts and applicable data to
determine the correct watt density for your application.

Correction Factors

These graphs depict FIRERODs used in steel parts,
therefore, for stainless steel, aluminum or brass, refer
to applicable correction factors:
1. For stainless steel, enter the graph with a fit
0.0015 in. (0.04 mm) larger than actual fit.
2. For aluminum and brass, enter the graph with a
temperature 100°F (38°C) above actual temperature.
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Heating Metals

The Maximum Watt Density— Heating Metals chart will
display the maximum hole fit or recommended watt
density of the heater. Enter the chart with either known
variable, part-fit-in-hole dimension or W/in?. Then, find the
application temperature by reading up or over on

the chart.

If the fit of the heater in the hole dimension is not known,
it can be easily determined. Subtract the minimum
diameter of the FIREROD (nominal diameter minus
tolerance) from the maximum hole diameter. For example,
the hole fit is 0.006 in. (0.15 mm) for a hole diameter of
0.500 in. (13 mm) minus a heater diameter of 0.496 in.
(12.6 mm) £0.002 in. (0.05 mm). For FIREROD heaters in
square holes or grooves, contact your Watlow
representative for the fit in hole dimension.
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FIREROD Cartridge Heaters

Maximum Allowable Watt Density (Continued)

Watt Density vs. Ambient Air Temperature Maximum Allowable Watt

The Watt Density vs. Ambient Air Temperature graph 1600 Density vs. Ambient Air
shows the maximum allowable watt density when one T~

FIREROD is operated in air or similar gas. 1400 ~

For FIRERODs grouped in a single row, with no less than
one diameter between elements, multiply value from the
graph by 0.95. When a reflector is placed behind the
heaters, multiply the maximum allowable watt density
value from the graph by 0.85.
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Sheath Temperature in Ambient Air FIREROD

The Sheath Temperature in Ambient Air graph indicates Sheath Temperature When
the watt density required to bring a pre-oxidized perated in 70°F Ambient Air
FIREROD to a given sheath temperature when
operated in 70°F (21°C) ambient air.

At 44 W/in? (6.8 W/cm?), the sheath temperature is
1450°F (784°C). At this temperature, a one-year life is
expected if cycling is not too frequent.

Higher temperatures result in reduced heater life.
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Watt Density in Moving Air . Allowable
The Watt Density in Moving Air graph shows the s el
maximum allowable watt density of a FIREROD in 4500 —L 1 / /i
. . | Entering Air N/ by

moving air. 2 000 _Yp To 200°F o <
The air movement is expressed in feet per minute (FPM). n ,‘;/ :"/
If the air flow is known in cubic feet per minute (CFM), g v 5/ &7
divide the CFM by the net-free area around the heater E 3000 ] / EJO/
(ft2). The net-free area is the total area of the enclosure B 2500 £ 8/
minus the area occupied by the heater. a ‘}/ q” /
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