


SPECTRAL ABSORPTION OF VARIOUS
MATERIALS
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ALUMINUM:  Anodized     Polished     Sandblasted
100%

80%

60%

40%

20%

1 2 3 4 5 6 7 8

WAVELENGTH (MICRONS)

A
B

S
O

R
P

T
IO

N

PURE LINEN COTTON CELLULOSE WOOD
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26T: Water

27T: Aluminum

28T: Pure Linen, Cotton and Cellulose Wood

produce uniform radiant distribution. Specific application con-
siderations may require the distance to be adjusted.

Materials are selective as to the wavelength accepted to
absorb infrared energy.  As can be seen on 38T, PVC will
absorb best at 3.5 microns.  The wavelength produced by the
heat source is dependent upon the source temperature.  It is
possible then to adjust the source temperature and thus the
peak wavelength to match the best spectral absorption rate or
wavelength.  The formula is:

°C =      2897 -273µ°F =      5215   -459µ

µ =      5215     
459 + °F

µ =      2897     
273 + °C

Thus, if the element temperature is known and the 
wavelength is desired:

By applying the formula to PVC, based upon 3.5 microns
being the desired wavelength, 1025°F (550°C) would be the
emitter’s surface temperature for the best heat transfer to the
process.  This principle holds true no matter what the con-
struction of the heat source.  An Incoloy® tubular heater, the
resistance wire of a quartz heater, an FP Flat Panel heater or
a Black Body Ceramic Infrared heater operating at 842°F
(450°C) would all have the same peak energy wavelength of
4 microns.  Other characteristics such as penetration and
color sensitivity would also be the same.  

Other common methods of temperature control in infrared
processes is by varying the voltage input to the elements or
adjusting the amount of on-time versus off-time of the 
elements.  These are open-loop control systems and usually
require the constant attention of an operator.  A closed loop
control system would consist of infrared sensors or 
thermocouples attached or integral to the heat source, that
would monitor the temperature of the process or heater, 
signal a control which in turn would signal an output device to
deliver current (or turn off) the heat source.  For complete
information, see each respective catalog section, the Thermal
System Design section or consult OGDEN.

OGDEN offers a number of choices of heating elements for
infrared applications.  The advantages, limitations and 
adaptability of each will determine which is most suitable.
For instance, the emissivity/conversion ratio of an Incoloy®

sheath tubular heater is about 55%, a quartz heater's is 60%,
an FP Flat Panel’s is about 80% and the Black Body
Ceramic’s is over 90%.  This indicates that close to all of the
infrared energy produced by the ceramic heater will be
absorbed by the process.  This type of efficiency may be the
most important consideration.  But the process may require a
heat source with a quick response time.  The quartz heater
will likely be chosen, or an expensive retraction system may
be necessary should a line stoppage occur.  The Incoloy®

sheath tubular heater could be the best selection because of
its ruggedness and ability to be formed to suit spacing or
confinement requirements.  An FP Flat Panel heater may be
selected because of the wide area coverage.

Although much technical information is available in this and
other sources, trial and pilot testing are often necessary to
establish if a process is suitable for infrared.  The wattage
required, watt density, process time cycle, distance from the
heat source to the material and how well the material
absorbs infrared can perhaps only be determined by this
method.  Should any uncertainty exist, contact OGDEN.  The
information necessary may already be on file, because
OGDEN has successfully solved scores of infrared heating
problems.






