test your knowledge

Put Your Infra-Red Heating
Knowledge to the Test
t would be reasonable to assume that
an infra-red heater produces nothing
but infra-red heat. But what are the
facts? In 1990, the Canadian Gas
Research Institute (CGRI) tested four
standard luminous heaters distributed
in Canada to the ANSI Z83.6 standard.
Results indicated that the infra-red heat
component (radiant efficiency) varied
from as low as 16.5% to 44.3%. At least
one (and possibly more) of the heaters
tested fell below the CSA International
requirement of a 35% infra-red component. At infra-red outputs below the 35%
minimum, system-sizing reductions can
not be justified, suggested energy savings would not be realized, and the infrared system could be so inefficient that it
would cost more to operate than a
forced air system—the ultimate indignity
for an infra-red heating system.
Surprised? Then it’s time to ask some
pointed questions:
• Why is infra-red output so important?
• Is there a difference in the standard
for infra-red tube heaters (Low intensity) and infra-red luminous heaters?
(High intensity)
• How much infra-red heat is enough?
• How do you pick out top performing
infra-red heaters?
It pays to knows the answers whether
you are struggling with an under performing infra-red heating system (you
will soon know why), installing infra-red
heating, or are considering purchasing
infra-red heaters.

are better producers of infra-red heat.

Why is infra-red output so important?
The infra-red heat component generated
by the heating system not only provides
direct personal comfort within the
space while the system ‘cycles on’, but is
also stored as a reservoir of heat in the
floor slab and other masses at work
level. This effectively provides radiant
and convection heat (and hence comfort
at work level) during the ‘off’ cycle. Any
convection heat rising directly from the
heaters is, for the most part, wasted
heat. In short, better infra-red heaters

Example #1: 35% infra-red efficient heating system in building with a calculated
heat loss of 100,000 and a 15% infra-red
system input reduction, which is supported by ASHRAE and applies to
heaters approved to the CSA standard of
35% minimum infra-red efficiency.

Example #3: 67% infra-red efficient
heating system in a building with a calculated heat loss of 100,000 and a 30%
infra-red system input reduction (the
proper reduction for high performance
infra-red systems).

A building with a calculated heat loss of
100,000 Btuh requires an input of
85,000 Btuh (100,000 – 15% input
reduction) using a 35% infra-red efficient
heating system. This system delivers

Experience has shown that an
improved technology luminous heating
system with a 67% infra-red efficiency
should use a design factor representing
a 30% reduction of the calculated heat
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Is there a difference in the standard for
infra-red tube heaters (low intensity)
and infra-red luminous heaters (high
heaters)?
Good question. Approval standards
for gas-fired appliances in North
America are set by CSA International,
the main overseer of the newly unified
American Gas Association (AGA) and
Canadian Gas Association (CGA). The
joint ANSI Z83.19/CSA 2.35-2001 certification standards, which will come into
full effect in the near future, require a
luminous (high intensity) heater to test
at a minimum 35% infra-red efficiency.
For example, that means a 100,000 Btuh
gas appliance will be approved as a luminous infra-red heater if it produces
35,000 Btuh of radiant heat.
There are, however, no recognized
standards or test methods to measure
the infra-red efficiency of radiant tube
heaters. Any claims of infra-red efficiency for a particular tube heater are, at
present unsubstantiated. Regardless of
any “distribution” or “reflectivity”
claims, if the greater portion of a
heater’s output is convection heat, fuel
dollars are not being effectively utilized
in the workspace.
How much infra-red heat is enough?
This question is best answered by looking at three examples of infra-red installations:

29,750 (35% of 85,000 Btuh) Btuh of
infra-red heat to work level, while a convection heat component of 55,250 Btuh
(65% of 85,000 Btuh) rises to the ceiling/roof level.
Some of this convection heat component is needed to satisfy transmission
heat losses in the upper envelope of the
structure. However, the greatest portion
of the convection heat is simply wasted,
increasing ambient air temperature and
heat stratification as it rises above work
level. While the effect is not as pronounced as with a forced air system, any
heat stratification nonetheless adds to
excessive heat losses from the structure.
Example #2: 67% infra-red efficient
heating system in building with a calculated heat loss of 100,000 and a 15%
infra-red system input reduction.
In the late 1980s, technological
advancement lead to the development
of gas-fired infra-red heaters with infrared efficiency percentages in the mid
to high 60’s. Using the same 100,000
Btuh heat loss and 15% input reduction
factor we applied in our first example,
a radiant heater with 67% infra-red efficiency would generate almost twice as
much infra-red heat to work level as its
predecessor. This would actually put
too much heat at the work level, resulting in short cycling of the heating system and uncomfortable temperature
swings.
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loss, not 15%. This level of input has
proven to yield desirable comfort levels: 70,000 Btuh puts 46,900 Btuh of
infra-red heat to work level (approximately 58% more infra-red heat than
the 35% efficient system). Not only is
input reduced, but “on-cycle” duration
is also shortened somewhat (but not to
the point of “short cycling”).
Waste convection heat to the ceiling/roof is decreased to 32,150 Btuh—
further lessening transmission heat
losses and the exfiltration/infiltration
heat losses associated with stratification. Required interlocked mechanical
exhaust volumes are also reduced by
nearly 18% with the higher efficiency
infra-red system.
What about heat losses associated with
interlocked mechanical exhaust?
It is commonly argued that during
the heating system “on-cycle” the low
volume of required interlocked
exhaust, at a low ambient temperature,
merely substitutes for a portion of the
volume of normal exfiltration air. As a
result, there is no additional volume of
warmed air lost from the structure due
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Result: High convection heat output, increasing ambient air temperature and heat stratification
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Result: Too much heat at work level, short cycling, uncomfortable temperature swings
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Result: Big input savings, improved comfort at work level, ambient temperatures are reduced
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Result: Maximum input savings, comfort at work level, ambient temperatures are significantly reduced

to the interlocked exhaust and hence
no effect on heat loss. Still, as system
efficiency increases and ambient temperature and exfiltration decrease in
the upper reaches of a building, a lower
volume of mechanical exhaust can only
aid in reducing heat loss.
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That’s Never Down

Wall-hung; produces 240 U.S. gal/hr. all day
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uninterrupted supply of inexpensive volumes of steady-temp hot water are required.
Please call for details.
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How do you pick out a top performing
infra-red heater?
In energy sensitive Europe,
improved technology installations are
the norm, with many manufacturers
offering infra-red heater models in the
mid 60% efficiency range. With even
further technological advancements,
infra-red heating systems have been
developed with an ultra-high 81% infrared output efficiency. These ultra-efficient systems have been installed in
North America with great success for
the past ten years using a 41.5% design
heat loss reduction factor. They deliver
the same amount of infra-red heat to
work level as the 67% efficient system
with approximately 20% less gas consumption.
The 46,900 Btuh of infra-red heat
delivered to work level with a 67% efficient infra-red heater and 70,000 Btuh
input can now be produced at 81%
infra-red efficiency with an input of
only 58,500 Btuh – a 41.5% reduction
from the calculated heat loss. The convection heat component is now just
11,115 Btuh – sufficient to provide for
the reduced roof transmission heat
losses. Now, the upper reaches of the
structure above work level experience
greatly reduced ambient temperatures
with resultant lower transmission and
exfiltration heat losses. Required interlocked exhaust volumes are again
reduced even further. Input is drastically reduced, but comfort at the work
level is maintained
As you would expect, these
advanced infra-red systems require a
bigger upfront investment, but when

