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HEAT, COLD AND DRY STORAGE
INTRODUCTION AND BRIEF SUMMARY

This application is a continuation-in-part of Ser. No.
317,764, filed Dec. 22, 1972, by Harry E. Thomason
and Harry Jack Lee Thomason, Jr.

The invention is described as related to home heating
and cooling although it obviously could be applied to
space heating and cooling of other types of buildings,
and so on. Technically there is no such thing as “cold”,
only heat at a high temperature level, usually referred
to as heat, and heat at a lower temperature level, often
referred to as “cool” or “cold”. However, the terms
*“cool” and *“cold” have taken on a meaning in every-
day language. Although difficult to define the terms,
“cold storage,” *“production of cold” for air condition-
ing, and so on are believed to be easier to understand
than technical terms such as producing and storing
“heat at a low temperature level” to keep a home or
building cool. Therefore the disclosure and claims refer
to cool, cold, cold storage, etc. in their popular usage,
so that, hopefully, even the layman can understand the
invention, even though the terms are technically incor-
rect.

A number of solar heated and air conditioned houses
are now in use, or under constructon, or licensed for
use of Thomason inventions, for example, solar heat
collectors such as in U.S. Pat. Nos. 3,145,707,
3,215,134 and 3,387,602; storage apparatus such as in
U.S. Pat. Nos. 3,254,702 and 3,369,541; cold-dry pro-
ducing apparatus as in U.S. Pat. No. 3,812,903. by
Harry E. Thomason. In application Ser. No. 317,764
Applicants teach the use of two (or more) storage
containers. They are used for storing heat at two levels
at the same time (warm and cool), or for storage of
heat in both containers, or for storage of coolness in
both containers. Preferably the main source of heat is
solar energy and the source of coolness (and dryness) is
an air conditioning compressor although other sources
could be used for either, or both. The compressor is
operated during the hot summertime, primarily at
night. Therefore it saves electricity by producing more
coldness and dryness during the cool night hours. That
also reduces electrical power consumption during hot
afternoons when brownouts and blackouts are caused
by air conditioning compressors.

In the present invention the air conditioning com-
pressor serves the functions set out above, and more, as
follows.

1. During the winter the compressor serves as a heat
pump to provide auxiliary heat when solar heat is
inadequate. Therefore it eliminates the need for a
furnace for a back-up heating system.

2. Further, during winter, in another mode of opera-
tion, the compressor serves as a heat pump to pump
heat from the low temperature container to the high
temperature container. That yields dual desirable
results:

A. First, fluid from the low temperature container is
circulated to the solar heat collector and that low
temperature fluid picks up heat with increased
efficiency of solar heat collection;

B. Second, the warmer container provides more heat
for the home per minute of operation. Therefore
the blower does not have to operate as much of the
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2
time. The net result is that more of the total heat
load for the building is supplied by Solar Energy.

3. Still further, during variable springtime and au-

tumn weather, the compressor keeps one container
charged with heat while the other is charged with
coldness, or coldness and dryness. Therefore, for
chilly days or cold nights out-of-season, stored heat
is available from the warm container. Similarly, for
warm or warm muggy days out-of-season, stored
coldness, or coldness and dryness are avilable from
the cool container.

The invention not only dehumidifies the air and
stores dryness during hot muggy summer weather but
also avoids a dry chilly home during the winter by pro-
viding for humidification of the air to reduce that
stuffed-up dry cold feeling of discomfort in the home.
The air, humidified at substantially no extra cost for
energy or humidifying equipment, keeps furniture,
paint, etc. from cracking and deteriorating because the
air is not dried out, and it is not hot near air registers as
in homes heated by hot air furnaces, radiators, electric
heat, etc.

IN THE DRAWING

FIG. 1 is a diagrammatic illustration of a plan view of
the invention; )

FIG. 2 is a diagrammatic  illustration substantially
along line 2—2 of FIG. 1. '

FIG. 3 is a diagrammatic illustration of a modifica-
tion. ‘

Heat of cold storage apparatus 10 comprises two or
more compartments 11, 12 with liquid storage contain-
ers or tanks 13, 14 and stones, containers of heat-of-
fusion storage material, or other illustrated at 15. A
wall 16, of insulating material, is preferably con-
structed between the compartments.

Warm liquid, from a solar heat collector 17a for
example, or other source of heat flows into tank 14,
near its top, by way of conduit 17 and flows out, from
near its bottom, by conduit 18. From 18 the liquid may
pass though line 19 directly to valve 20, or may flow
through line 21 to near the top of tank 13 and thence,
from near the bottom, through line 22 to valve 20.
Pump 23 draws liquid from tank 14 or tank 13, depend-
ing on the setting of valve 20, and sends the liquid
through line 24 to a solar heat collector 17a or other
source of heat such as off-peak heat producing equip-
ment, a heat pump, or other.

Air from spaces to be heated or cooled is drawn, by
blower 28, in at 25 through filter 26 and heating-cool-
ing coils B and C (27 and 27’). Moisture condensing
out of the air drips into condensate troughs 27"’ from
whence it drains, is pumped, or otherwise, preferably
over to outside coil A to help cool it when it runs as a
hot coil. Blower 28 is preferably one of the multi-speed,
multi-capacity type. Air from blower 28 passes multi-
position damper 29 and enter the storage compart-
ments as follows. With damper 29 in position A, the air
flow is directed to compartment 12, or in position B the
air flows to compartment 11, or in position C the air
flows to both compartments. , ’

The air flows through one or both of compartments
11 and 12 where it is warmed (or cooled) and passes
out through ducts 30, 31 and 32. Multi-position
damper 33 may be set in position A to direct the
warmed or cooled air primarily to Zone 1; for example,
the living room; dining room and kitchen of a home.
Or, damper 33 may be set in position B to direct the air
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to Zone 2, the bedrooms of a home for example. Or,
damper 33 may be set in position C to allow the air to
flow to both Zones.

- For convenience of illustration multi-position piv-
oted dampers 29 and 33 are shown and described.
However,
could be used. A damper in branch 30 and another in
branch 31 could be used. Either damper could be
opened to permit air to flow to duct 32 and thence to
Zone 1 or to Zone 2. Or, both could be opened for air
flow to either or both Zones. If desired two dampers
could be used to replace damper 29. Any of the damp-
ers may be automatically power operated, or manually
operated as desired. Some of the damper settings could
remain the same for months, such as an entire heating
or cooling season. Therefore, automatic power opera-
tion may be dispensed with if desired in the interest of
lower cost and simplicity.

Bypass line 34 and damper 35 permit recirculation of
air at times. For example, during the cooling cycle the
air may be recirculated at times through coil 27 (B), or
through both coils 27 and 27’ (B and C) for further
cooling and dehumidification of the materials in the
storage compartment or compartments. (Of course if
air is to be recirculated through one coil only, say coil
B only, then a bypass and damper must be provided for
that “‘side” of the apparatus. If desired a similar bypass
and damper may be provided for the. other side and
Coil C.) Whether using one side or both sides the appa-
ratus permits greater storage of ‘“coolness” and “dry-
ness” at times when there is very little or no need for
cooling of the home, such as late at night during chilly
hours near dawn. As another example, during the heat-
ing cycle, the air may be recirculated through coils 27
and 27' operating as hot coils, with compressor 36
pumping heat in from 37.(coil A) operating as a cold
coil. This could be operation during “warm’ winter
days for keeping the home warm on cold winter nights
when stored heat is needed in large quantities. As still
another example, during cloudy periods, at night, etc.,
heat can be pumped from coil B (27), operating as a
cold coil, to coil C (27') operatmg as a hot coil, this
cools container 11 while warming container 12 to pro-
vide additional heat for the home. Then, cooled liquid
from tank 13 is more efficient for plckmg up heat from
the solar heat collector when the sun begins to:shine:
As still another example, during variable spring .and
autumn weather, container 11 may be kept cool and
dry to supply coldness and dryness to the home on hot
muggy days out of season while container 12 is kept
warm to supply heat during cold snaps out of season. Of
course free heat from the sun is usually available if the
system is used in conjunction with a solar heat collec-
tor. Therefore, the heat pumped out from cold coil B
(27) could be discharged through Coil A (37) instead
of Coil C (27') if desired. )

It should be noted that air flow though coils B (27)
and C (27’) is downwardly. This is an important feature

when one or both are operating as cold coils to cool

and dehumidify. As the Thomasons explain in U.S. Pat.

multi-position rotary ‘or sliding dampers .
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No. 3,812,903, and their book titled “Solar House -

Heating and Cooling Systems — Comparisons — Limi-
tations,” the moisture condensing out of the coils is
whisked out by the combined downward force of grav-
ity plus downward air flow. That keeps the coils from
becoming wet and clogged . with water as often happens
when air is blown upwardly as in most home furnace-air
conditioning combinations. By keeping the coils dry
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and un-clogged the air is dried and cooled with greater
efficienty. Also, the air flows more freely, thereby elim-
inating back pressure and wasted power trying to force
air through partially clogged “wet” coils. The air moves
faster through the home, thereby making it feel cooler.
And, when operating at night, the cool night air takes
heat away from coil A faster, resulting in colder coils B
and C, with even more dehumidification as well as

- greater efficiency of the system for cooling and drying.

A manhole or other opening may be provided at 38.
A motor device 38’ may be used, if desired, to open
and close a cover as described below. A humidifier at
39, such as a spray pipe or drip pipe may be controlled
by humidifier valve 40. Then, during dry cold winter
weather moisture may be added to the air through
storage material 15 by opening valve 40 to permit
water or pleasant smelling liquid to drip from tank 13
or 14 or both as desired. If desired liquid or perfumed
fluid with the aroma of roses or orchids could be sup-
plied to pipe 39 from a source outside of tank 13 or
outside of container 11. That humidifies the home air
and adds a sweet smell to the home air. The warm moist
air feels warmer than dry air and reduces discomfort
due to dry stuffed-up noses. Valve 40, or cover 38 as
operated by motor device 38’, or both, may be opened
and closed automatically by a humidostat. That allows
liquid or vapor 38a to enter the air flowing through the
container(s) in a manner as will be obvious to those
skilled in the art. If precise control of humidity is not
desired then manhole cover or covers 38 may be left
off, or partially off, to allow moisture from the liquid to
escape into the air flowing through the bin. As the
water is warmed the water is vaporized faster. Con-
versely, as the water is chilled, very little water vapor
escapes. That automatically adds more humidity during
cold weather when solar energy, or heat from coil B or
coil C, or both, warm the water. And it automatically
reduces humidification during hot weather when the
tanks and water are being chilled. If desired the size of
the opening at 38 may be increased for more humidifi-
cation and closed or reduced for less. The opening (or
openings) may be uncovered during the winter when
humidification is desired and may be covered during
the summer if too much moisture is escaping despite
the fact that the water is cold inside.

In FIG. 3 Coil B (27a) is preferably placed in tank 13
while Coil C (27b) is preferably placed in tank 14 to
chill the contents, or to heat the contents, or to heat the
contents of one while cooling the contents of the other.
That, in turn, chills or warms containers 11 and 12in a
manner somewhat as described above. However, if
dehumification is desired in the cold container 11 then
provision is preferably made for the condensate to
drain or be removed from that cold storage container.

In FIGS. 1 and 2 heat and cold from Coil B (27) and
Coil C (27') are fed directly, by the flowing air stream,
to the storage containers 11 and 12. In that manner
much of the heat, or cold, or both, is stored as it is
being produced. The heat or cold that is produced
passes into bins 11, 12 where much of it is absorbed
and the remainder (with damper 35 closed) is directed
to the living quarters of the home, or other space to be
heated or cooled. That results in heating or cooling of
the home but at a fairly slow rate. At times it may be
desirable to’'obtain quick heating or cooling (e.g. when
a family returns home on a cold day after a vacation
trip.) If desired a storage bin bypass, or two, could be
installed, bypassing container 11, or container 12, or










