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Radiation and Convection
Nature’s Balance
by Lawrence V. Drake, RPA Executive Director

Radiation

Convection

Here is the question, “what
percentage of the heat delivered by a
floor heating system is radiant?” Fifteen
years ago, my answer would have been a
resounding 80 - 90%. Of course that
misinformation came directly from the
marketing desires of a fledgling industry
to differentiate itself from the giant
forced air competition. Unfortunately,
it seems that misconception is still with
us today, even among some of the top
radiant installers and designers. The
RPA Certification Exam reveals that
way too many radiant experts believe
that the vast majority of heat transfer
from a “radiant floor” is, in fact,
radiant.
The other side of the coin is the
perception of the homeowner who
primarily thinks in “warm air” terms. It
is much easier for them to envision
currents of warm air rising from a
heated floor, than to understand
invisible long wave radiation emanating
to the cool surfaces in the room. For
them, floor heating is 80-90% warm air
rising and 10-20% mystery.

The truth, as is often the
case, lies somewhere in the
middle. Heat from a radiant floor
is a fairly even blend of radiant
and convection with a dash of
conduction thrown in just to keep
the feet warm. The RPA’s Radiant
Basics manual states that, “A
typical radiant floor system gives
off 50% to 70% of its heat as
thermal radiation. The remainder
is mostly released by gentle
convective air currents.”
Formulas and graphs can be
found in the 2000 ASHRAE
HVAC Systems and Equipment
Handbook, Chapter 6, Panel
Heating and Cooling. These tools
can be used to calculate the
proportion of convection to
radiant for most radiant systems.
For example, according to the
charts, a floor in a 70˚F room
with an 85˚F floor surface temperature will transfer approximately 11
btuh/sq. ft. by convection and 15 btuh/
sq. ft. by radiation. Radiant represents
about 58% of the total heat transfer in
this case. Of course cold surfaces like
windows and cool drafts across the floor
can alter these numbers considerably in
either direction.
An ASHRAE study done by
Kansas State University titled, “Impact
of Surface Characteristics on Radiant
Panel Output” attempted to discover a
difference in radiant output between
various floor covers like tile, carpet and
bare concrete. They found that there
was relatively no difference in radiant
heat output when all the surfaces were
at the same temperature. As a secondary operation, in order to measure the
radiant component, they had to isolate
the convective component. In doing so,
they were able to confirm that the
formulas and graphs in the ASHRAE
handbook were, indeed, accurate.
So, how important is this to the
radiant designer, installer or homeowner? To the technician it means
(continued on page 7)

The President...

Continued from page 1

together to work for the good of the
organization is often a challenge.
People generally are elected to a board
position because they have shown
themselves to be leaders. As leaders
they have a wealth of knowledge, talent
and good advice. The challenge for a
president is to facilitate the merging of
these resources into one congruent idea
for the benefit of the association.
Accepting the office of president is
a big commitment and one not to be
taken lightly. Mike has taken that
commitment seriously, attended every
meeting, been in regular communication with the staff and board members,

Perparation...

and stood the hard ground when
needed, as well as proven himself to be
an accomplished diplomat.
The Radiant Panel Association has
progressed to where it is today because
of people like Michael Ackmann and
those that accept a board responsibility.
We owe him a debt of gratitude and will
see the effects of his tenure for years to
come.
I have no doubt that Mike will
continue to support the RPA in various
capacities as he had done in the past.
Thanks again, Mike, for a job well
done.

Continued from page 6

It would be so easy to redirect
blame for a less than stellar showing on
the test. The questions were worded
funny, or I got out of sequence on the
answer sheet. I could say that I really
didn’t think any of the answers were
right, so I just figured out what was the
least incorrect. The bottom line is I
didn’t do my homework, I didn’t stick
to the basic rules of building. I didn’t
take the time to build a good foundation.

Natures Balance...
knowing how and why the system reacts
the way it does to its environment. To
the homeowner it is extraneous information when all they really want to
know is that they will be comfortable.
By understanding the true relationship between the radiant and
convective components of any radiant
heating system, you can design better
systems and be wiser in trouble shooting
bad ones. A lot of glass is going to
increase the radiant component because
it is the difference between the surface
temperature of the radiant panel and
the surrounding surface temperatures
that it “sees” that pulls the radiant
energy from the panel. The greater this
temperature difference, the more
radiant energy is generated as long as
that heat is being properly supplied to
the panel. If there isn’t enough heat

I haven’t gotten my results in the
mail yet; time will tell how things
turned out. I may be opening exam
booklets in Las Vegas, or I may be able
to wander through the ISH show and
the RPA’s center there, while others fill
in the little circles, and then go home to
wonder what, if anything, they might
have done different. Overall, I have to
say it was a fair test of what I know, and
more importantly, what I didn’t know.

RPA CHAPTER NEWS
Wisconsin’s Fox Valley RPA Chapter
to receive Charter on June 24, 2003

RPA Fox Valley Chapter - Charter Group
Left to Right: (Back row) Robert
Overman, First Supply Group; Jim
Haak, Black-Haak Heating; Mark
Gosz, First Supply Group; Pat Wendt,
City Wide Insulation; Tom Meyer,
Precision Hydronics; (Front row) Bill
Edminister, Design Air; Carol Meyer,
Precision Hydronics; Gary Jansen,
Kimberly Hardware H&C.
Mohawk Valley Radiant Expo
Around 125 people attended the
Mohawk Valley Chapter’s first
Radiant Heating Expo on March 8, in
Utica NY. The event included a
presentation on the basics of radiant
panel heating. Attendees circulated
among the 15 tabletop booths staffed
by contractors, wholesales, and
manufacturers representatives.
Mohawk Valley Community College
sponsored the event and provided
the facility and AV equipment.

Continued from page 2

being delivered to the panel, that area is
going to be cold even though the panel
has the potential for doing the job.
Cold air falling from windows or
fireplaces, etc., moves across the floor
and creates a greater temperature
difference between the panel surface and
the adjacent air. This increases convective output. Again, if the heat is in the
panel, output will increase. If not, the
floor will get cool and so will the space.
So, when asked, “What percentage
of floor heating is radiant?” my answer
is, “About the same ratio that is
generated by the human body.” We lose
heat in approximately equal amounts of
radiation and convection. Interesting
that the radiant floor provides heat in
about those same ratios. Hmmm, could
that have something to do with the
extreme comfort radiant floors provide?

Washington DC Area Chapter
The newly forming Washington Area
Chapter is well on its way with over
50 people showing up for their April
28th meeting. Dave Yates stepped in
for the featured speaker who was
unable to make it and did a great job.
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