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For some unknown reason the heating industry has created a
shroud of mystery over the infrared spectrum. Many compa-
nies, for their own marketing purposes, have given heaters
names which actually have no basis in engineering reality, In
this paper we'll prove this point by quickly reviewing some of
the principals of physics which we all learned. or re-leamed in
our educations, and apply them to a simple selection criteria.
This quick exercise will give a clearer understanding of what
truly makes radiant/infrared heaters tick, and therefore
enable you to better select the type of infrared heater needed
for a particular job.

a J P In this paper we are concerned only with radiant heaters,
,“ Many pecople question the difference between l't'ld!ﬂr':t at‘td
qﬁ : m_j'rared heat u.rhen ln actu ality t}mre is none. .
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Find theSis | |
g Notice that it is bordered by the visible spectrum on one
end and the mic rum. on the other.




Within the Infrared Spectrum there are short, medium and
long wavelengths. What is the difference?
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Todetermine whether a heater falls into the category of a short,
medium or long infrared heater,

nat nf its pnlnm should be
between 3.538°C [6.400°F] and
1.658°C(3,0167F).

ol its pnintﬂ ahuuld I::u: between
1658°'C  (3,016°F) and 244°C

(471°F).




most of its points should be
less than 244°C (471°F).

So now that we've established the ground rules for
determining the output of the only three types of infrared
heaters, you should have the confidence to circumvent any
company's marketing hype - and thus the confusion - and get
right into the [acts.
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We know where the infrared area is and how it is divided, but
what determines if a heater will fall into the near, middle or far
area of the infrared spectrum? We know it must peak within

Study the graph above, It illustrates m
/mff E Planck inserted a point source into a glass sphere. Then he

. This




governed by Planck's Law. This law applies to Blackbody Point
Sources in a vacuum. But what does this really mean? What
was Planck doing, and whalt is the significance of the curves?

A curve for 2000°C, might have
required Planck to apply 10 watts
to the point source, whereas to get
a 500’ C curve, perhaps only 3 watts.

] it will be thl: area u.nder t.h.n:
curve., Rmxmh:rlhlﬂwiunntb:asmmﬂ]fmvehkeﬂantks
because most heaters have many points, at many different
temperatures.

_ Let's say we have three heaters,

each covering a 10" x 10" area,
with an output of 1000 watis.

lamp in a 10" x 10" reflective
housing. The operating temp-
erature of the lamp is 2200°C. The
reflective housing is at 150°C be-
cause it is water-cooled.

reﬂ:ttum ina ]ﬂ": 10" housing.
The operating temperature of the
tube is 1000°C.

i e

watts. The operating tempera-
ture of the cofl Is 650°C. The

ceramic in between the coils is at
300°C.




So what do the output curves of these three heaters look like?
Let's say that a 10" x 10" area has a milllon points. That's
10,000 points per square inch. Differences are shown in the
graph below.

lTnﬂEmns It has 950 Dﬂﬂpuints.
at 150°C which has a peak of 6.8
microns;

that are arumd 300°C which has
a peak ufE microns.
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From the above

What about the heater you are considering... What do you
want it do? To match the temperature output of a short-wave
heater you must use a quartz lamp with an element enclosed
in a vacuum. For medium-wave, all panel-type heaters, quartz
tubes [non- '-racuum‘_l ceramics, and metal-sheathed rods r.m]t

Now that we understand how to calculate heater wavelength
output, the gquestion becomes, how does wav:]r:n .“
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As an example, the above {llustrates the difference in absorp-
tion curves for water and PVC. Find the peak absorption areas
of the graph above. For most plastics, the CH (carbon/
hydrogen) bond will peak in the 3.2 - 3.4 micron area. For
water, the OH {oxyg

micron area. Jdeg




Some manufacturers sell their heaters on the ability of a
customer to tune the output to a product, when in fact, every
heater can do this if you have the ability to control the
temperature of the heater,

5 the perfect
then it is a
and does not absorb any radiant heat,

How does this affect your heater's performance? Imagine two
heaters with the same wattage and voltage. One has an
aluminum face, the other a black coated steel face. The
aluminum is a poor radiator thus you can hold your hand close
to the surface without feeling any heat. In contrast, the black
steel is a good radiator, therefore when you hold your hand
close, it is giving off heat. If the heater was constructed with a
face that acts like a “window” allowing all the energy to pass
through (as does quartz and vycor), then you are concerned

energy.
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We have learned that andr fra

-and therelore hﬁat_fﬁat a.re mted the sam:: hut uunstructed

differently, can have different energy output.

We know that all radiation is either reflsoted

We can now apply these facts in determining the kind of heater
you need and how it should be constructed.

rﬂleaae it as secondary radia-
ton.




'CONTROL METHOD - Infrared heaters

can be controlled in one of two ways:
(Open Loop] Percentage Timer or (Closed
Loop) Temperature Control, The Temper-
ature Control method is the most accu-
rate way to conirol your heaters and keep
them at a consistent temperature. If you
choose to pursue the temperature control
method; then you-will need-todecide
whether to use a thermocouple or a
pyrometer to measure temperature.

Armed with the answers to these questions the heater that fits
your needs can easily be selected. Selecting one becomes a
straightiorward and simple procedure if you don’t get bogged
down in the vendor mumbo-jumbo. Just keep it simple, use
common sense, and you'll find the right heater for your
application.

o

In reviewing manufacturers' data on infrared systems, fin-
ishers will notice that different heat sources are available for
these systems. Here is information on the two most com-
mon IR emitters for industrial heating, tungsten quartz
lamps and quartz tube heaters,

wQuartz lamps tffer the fastest cure times because the fila-

ment temperatures can be greater than 4,000° F, The output
can range from 0 to 200 watts per inch, depending on input
voltage. The lamp has sealed ends and is filled with an inert
gas that surrounds the tungsten filament. The filament is
suspended so that it does not contact the quartz, These
lamps have a responze time (1o changes in applied voltage)
measured in fractions of a second. They can go from room
temperature to 4,000°F in a few milliseconds,

Luartz-tubes offer slower cure times than quartz lamps.
The maximum element temperature in a quartz tube is im-
ited by the maximum operating temperature of the
nichrome (heating) wire coil {about 2,000°F), which is in
physical contact with the quartz tube wall. The energy out-
put can range from 0 to 50 walls per inch, again as a function
of voltage. Quartz tubes are open on the ends and have a
response time on the order of 120 seconds, Quartz tube
emitters are appropriate for curing applications that require
lower IR radiation heat density (for example, on slower pro-
duction lines).
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