y Building with the Sun
Solar Energy and Radiant Floors

by Alex Wilson

Solar energy is well suited to radiant-floor
hesting because thetemperaturerequirements
forthedab arelow (80to 125 F), and solar col-
lectors are much moreefficient when operated
at relatively low temperatures.

But the nature of solar heat adds anumber
of complexities when it comes to controlsand
back-up requirements for radiant floors.

very young. Most solar calculation programs
(such as F-Chart) cannot ded with low-
temperature heat delivery. And programs for
sizing radiant heating systems do not factor in
olar energy.

Friedlander concentrates on making sure
that the radiant dab is large enough for the
heat load. That done, he looks at the total
hesting budget for the project and figures out
how many collectors and storage tanks the
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A combined solar/gas system such asthisre-
quires an even more complex (and more expen-
sive) control. The system used by Solar Alter-
native (a Centra RTB Saies control module)
incorporates a four-way, motorized mixing
vave.

Water circulating through the dab passes
through this mixing vave, and hot water from
the storagetank and/or the gasboiler ismixed
with it to keep the circulating water at theright
temperature. When solar-heated water in the
storage tank is hot enough, the water is used;
otherwise, the gas unit is used.

Thisleve of control is designed for thefamily
wanting a fully automatic system that they
don't have to worry about. Considerable sav-
ings can be achieved by using amore"manua"
control system—but the owners need to know
how to operate it.

Particularly with back-up systems using con-
ventional fuel, improper operation could cause
the water in the storage tank to be heeted by
the boiler, o that the solar collectors never
work (or dse work very inefficiently).

Themora of thisisthat solar-heated radiant
floor systems are quite complex. But people
who use them tend to be very satisfied. .
Alex Wilson, former director of the New England
Solar Energy Association, runs his own technical
writing and consulting company, A.T. Wilson
Associates. He also works part time for Jesup
Restoration in southern Vermont.

TheBasic System

Solar energy can be used anumber of ways
inradiant floors. The essiest gpproach isSmply
to pump solar-collection fluid directly through
the tubing in the dab, without using any in-
termediate Storage.

Thebeauty of this approach isits smplicity,
but how do you control the dab temperature?
To avoid largefluctuations, the syslem must be
carefully designed—often with the solar system
significantly undersized to avoid overhesting.
(The French have had the most experience
with this gpproach, but their sizing techniques
have not yet crossed the Atlantic.)

specidizing in radiant-floor heating systems),
the sdence of Szing solar radiant floorsiis ill
owners can afford.

Controlling the Flow

The most complex aspect of solar-hested ra-
diant floorsis the system to control the circula
tion of water through the dab. Because the
temperature of the water coming from the
soragetankis not awaysthe same, the control
system must compensate for it.

Water usualy ispumped through the dab at
aconstant rate (such as 2 gpm), and therate of
heating is controlled by changing the

temperature of the water flowing through it.

A solar-heated radiant floor with
intermediate storage uses two
closedloops: one for the solar

collector and

radiant floor.

another for the

The other approach—the onewell focuson
in this column—uses intermediate storage.

A solar-heated radiant floor with in-
termediate storage uses two dosed loops one
for the solar collector and another for the ra-
diant floor.

The solar-collector loop is identical to the
standard active-solar, dosed-loop system for
domestic hot water heaters. An antifreeze solu-
tion is circulated first through the collectors,
whereit picksuphesat, thenthrough ahest ex-
changer in the storage tank, where it rleases
that heat into the water.

The radiant-floor loop takes solar-heated
water from the storage tank and circulates it
through plastic tubing embedded in aconcrete
dab, delivering hezt to the dab.

Like the solar loop, the floor loop is closed,
meaning that the samefluid is circulated over
and over. Pure water generally is used in the
floor loop, but in situations where freezing
might beaconcern (such asin greenhouses), a
separate loop of antifreeze solution may be used
with aheat exchanger in the top of the tank.

The size of the solar system to be used with
aradiant floor depends on the size of the dab
to be heated, the heat load of the house, and
the assumptions made about the percentage of
heat solar energy will contribute.

According to Mathew Friedlander of Solar
Alternative in Brattleboro, Vt. (a company

Proper controls for solar-heated radiant
floors monitor the temperature of the outside
air, the water in the floor loop and the storage
tank, and the living area. If awood stove isfired
up in the living room, the controls must take
that into account and lower the temperature of
water flowing through the dab.

The amount of sophigtication involved in
the control system helps to explain its cogt-
as much as $1,500.

Back-Up Heat

The system gets even more complicated
when aback-up system isused to hest water for
thedab. Insomecases, theback-upistotaly in-
dependent of the dab (as with wood stoves).
Gas- or ail-fired hydronic or forced-air systems
and electric baseboards aso can be used as
separate back-ups.

An independent back-up system is the only
practical option in solar-heated radiant floors
that do not incorporate intermediate sorage.

Quiite often, however, back-up heat isused to
heat the dab. This gpproach makes sense
becauseradiant-floor heat isso comfortable—
and because the owner dready has goneto the
expense of ingtalling the radiant system. Solar
Alternative uses a high-efficiency, instan-
taneousgashoiler (Bosch) asback-up hest for
the dab in most of its solar radiant-floor

systems.
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