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THEORY  OF  INFRARED
Radiant or infrared heating provides a unique method of achieving a desired comfort level at a specified area.  To best understand infrared heating, a comparison with different methods of heat transfer should first be considered.  Heat transfer can be accomplished by any one of three methods.  CONDUCTION, CONVECTION or RADIATION.

CONDUCTION heat would be the physical contact with the source of heat against the body, e.g. a hot water bottle, which is intimate contact between the heat source and an object.

CONVECTION heat involves using a source of heat to warm the air and create a desired comfort level around people.  Heated area is circulated by fans or blowers to generally surround a normally enclosed area.  Home heating for a forced-air furnace is an example of convection heat.

INFRARED, or RADIANT heat uses invisible electro-magnetic waves from an energy source.  The perfect example of electromagnetic infrared energy is heat from the sun.  In an infrared system, these energy waves are created by a heat source – quartz lamp, quartz tube, and metal rod – which are directed by optically designed reflectors toward or onto the object or person by vibration and rotation of molecules.  The resulting energy is controlled and directed specifically to and on people or objects.  This energy is not absorbed by air, and does not create heat until it is absorbed by an opaque object.  A fireplace is a more familiar form of radiant heat.

The sun is the basic energy source of infrared.  Energy is projected 93,000,000 miles through space to heat the earth by the infrared process.  This infrared energy travels at the speed of light, and converts to heat upon contact with a person, a building, the floor, the ground or any other opaque objects.  There is, however, no ultraviolet component (sun tanning rays) in electric infrared.

Electric infrared energy travels in straight lines from the heat source.  This energy is directed into specific patterns by optically designed reflectors.  Infrared, like light, travels outward from the heat source, and diffuses as a function of the square of the distance.  Intensity, therefore, would decrease in a proportional manner.  So, at 20’ from the heat source, intensity of the energy concentration is ¼ the intensity developed at 10’.  Also, at 20’ distance from the heat source, the energy pattern of radiant heat will cover four times the area compared to the energy pattern coverage at a 10’ distance.

For comfort heating there must be reasonably even accumulated values of heat throughout the comfort zone.  Proper mounting heights of the individual heaters, fixture spacing, reflector beam patterns and heat source wattage must be specified to generate the proper heating levels at the task area.  The amount of heat delivered is also adjusted by input controllers or by thermostats which respond to surrounding temperature levels and provide ON-OFF or PROPORTIONAL inputs.  
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ELECTRIC INFRARED AS PART OF THE ELECTROMAGNETIC  SPECTRUM
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In the prior illustrations of heat transfer, one could see
that conduction involves intimate contact between the
heat source and the object. Convection depends upon
the circulation of heated air around the object.

Infrared radiation is electromagnetic radiation which is
generated in a hot source (quartz lamp, quartz tube, or
metal rod) by vibration and rotation of molecules. The
resulting energy is controlled and directed specifically
to and on people or objects. This energy is not ab-
sorbed by air, and does not create heat until it is ab-
sorbed by an opaque object.

The sun is the basic energy source. Energy is projected
93,000,000 miles through space to heat the earth by the
infrared process. This infrared energy travels at the
speed of light, and converts to heat upon contact with
a person, a building, the floor, the ground or any other
opaque object. There is, however, no ultraviolet com-
ponent (suntanning rays) in electric infrared.

Electric infrared energy travels in straight lines from

The sun is the all-energy source, and its energy waves are illustrated techni-
cally by this wave-length chart. Man-made infrared energy operates in a

_ narrow portion of the total electromagnetic spectrum. The infrared portion
‘ ~ is further broken down into near infrared, intermediate infrared and far
infrared; with near infrared beginning at approximately .8 microns or just
. beyond the visible portion of the spectrum. Intermediate and far infrared
o - range from approximately 1.5 microns to 7 microns in length.

the heat source. This energy is directed into specific
patterns by optically designed reflectors. Infrared, like
light, travels outward from the heat source, and dif-
fuses as a function of the square of the distance.
Intensity, therefore, would decrease in a proportional
manner. So, at 20’ from the heat source, intensity of
the energy concentration is ¥ the intensity developed
at 10’. Also, at 20’ distance from the heat source, the
energy pattern of radiant heat will cover four times the
area compared to the energy pattern coverage at a 10’
distance.

For comfort heating, there must be reasonably even
accumulated values of heat throughout the comfort
zone. Proper mounting heights of the individual heat-
ers, fixture spacing, reflector beam patterns, and heat
source wattage must be specified to generate the pro-
per heating levels at the task area. The amount of heat
delivered is also adjusted by input controllers or by
thermostats which respond to surrounding tempera-
ture levels and provide ON-OFF or PROPORTIONAL
inputs.
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ADVANTAGES OF ELECTRIC INFRARED

1. HEATS PEOPLE WITHOUT HEATING AIR

Infrared travels through space and is absorbed by people and objects in its path.  Infrared is not absorbed by the air.  With convection heating, the air itself is warmed and circulated.  However, warm air always rises to the highest point of a building.  With infrared heating, the warmth is directed and concentrated at floor and people level where it is really needed.

2.  ZONE CONTROL FLEXIBILITY

Infrared heating is not dependent upon air movements like convection heat.  Infrared energy is absorbed solely at the area it is directed.  Therefore, it is possible to divide any area into separate smaller zones and maintain a different comfort level in each zone.  For example, Zone A, with a high concentration of  people, could be maintained at a 70° comfort level, while at the same time Zone B, a storage area, could be kept at 55° or even turned off completely.

3. STAGING

Another unique control feature of electric infrared that increases comfort conditions and saves energy consumption is staging.   Where most systems are either “fully ON” or “fully OFF“, the staging feature also allows only a portion of the equipment’s total capacity to be used.  For example, a two-stage control would work as follows:

· During the first stage, one heat source in every fixture would be energized.

· During the second stage, two heat sources in every fixture would be energized

For further control sophistication, there is also a solid state 4-stage controller.  These systems, then, allow a more consistent and uniform means of maintaining a specific comfort level and avoid the “peak and valley” syndrome.

4.  REDUCED OPERATING COSTS

The previous statements are advantages in themselves, but combined together they account for an energy/fuel saving of up to 50%.  Actual savings will vary from building to building, depending on factors such as insulation, ceiling height and type of construction.
5.  INSTANT HEAT

Electric infrared produces virtually instant heat.  There is no need to wait for heat buildup.  Turn the heaters on just prior to heating requirement.  (See article on Heating Elements)
6.  NEGLIGIBLE MAINTENANCE

Electric infrared is strictly a resistance type heat.  There are no moving parts or motors to wear out, no air filters or lubrication required.  Periodic cleaning of the reflectors and heat source replacement is all that will be required.
7.  CLEAN

Electric infrared, like other forms of electric heating, is the cleanest method of heating.  There are no by-products of combustion as with fossil fuel burning units.  Electric infrared adds nothing to the air, nor takes anything from it.
8.  SAFE

· UL listed
· No open flame

· No moving parts to malfunction

· No fuel lines to leak

· No toxic by-products of combustion.
Trans Energy Systems, agents for Fostoria Industries, Inc.

Reprinted from Complete Guide to: “Total Area” heating by Fostoria Industries, Inc.
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