
Now the Sun Can be Stored
A Mechanical Heat-storage Device May Provide the Key

to Making Solar Energy Systems
Practical and Cost-Effective

The biggest obstacle for the
effective use of solar energy is

the indisputable fact that the sun
doesn’t shine all the time.

Even in other energy systems, in-
ability to store heat economically
and efficiently reduces the potential
contributions that these systems
can make to conservation.

Now, a breakthrough in heat
storage may be at hand. Scientists at
the General Electric Research and
Development Center have invented
a mechanical heat-storage device
that could prove to be a practical,
cost-effective solution to the prob-
lem of  s tor ing energy.  Th is  is
especial ly true of solar energy
where later use is needed during
periods when the sun’s not shining.

For wall and ceiling contractors
the s ign i f icance is  great .  U.S.
Department of Commerce econo-
mists feel that wall and ceiling con-
tractors would be directly effected
by any major breakthrough in solar
energy because of the involvement
of large panels, solar collectors, and
building exteriors.

Bui ld ing consul tant  Edward
Jamison said: “Once solar energy is
proven practical, the wall and ceil-
ing contractor will find himself in-
volved because the solar collectors
must go on the exteriors or in
special wall panels where energy
from the sun can be maximally col-
lected.”

The GE development makes this
day a bit nearer.

“Rolling Cylinder” is Key

Employing special compounds
with high heat-storage capacity,
GE’s “rol l ing cyl inder” system,
which is still in the laboratory stage,
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This experimental 3 rpm “barrel of salt”
stores heat cheaply, effectively through
melting then releases heat on demand in
solidifying process. Material is called
Glauber’s salt and could be forerunner of
practical cost-effective heat storage
systems.

It appears as icy slush is warm (90.3°)
Glauber’s salt which melts as it stores
heat then releases the heat as it freezes.
Tank slowly rotates storing more energy
than any other substance.

promises to be low in cost and com-
pact enough to fit conveniently in
the basement of most homes and
commercial buildings.

High cost and prohibitive size are
primary disadvantages of present
h e a t - s t o r a g e  s y s t e m s ,  w h i c h
employ large tanks of water or even
larger bins of rock.

The experimental rolling cylinder
device is designed to accommodate
any of a number of heat-storage
materials that have high “latent
heats of fusion.” These substances
absorb large amounts of heat as
they mel t .  (Heat  f rom the sun
would be used for this purpose.) As
they cool (after sunset or on cloudy
days), the substances gradually
sol idify, releasing the “stored”
heat.

GE’s efforts have focused pri-
m a r i l y  on “ G l a u b e r ’ s  s a l t ”
(sodium sulfate decahydrate), a
member in good standing of this
family of latent heat-storage sub-
stances. I t  can store more than
seven times the energy of an equal
volume of water and about 12 times
as much as an equivalent volume of
rock.

W i t h  p r e v i o u s  h e a t - s t o r a g e
devices based on Glauber’s salt, re-
searchers were baffled by an “en-
capsulation effect” that prevented
complete so l id i f icat ion of  the
material after five to ten freeze-
thaw cycles. This resulted in a pro-
gressive decrease in the material’s
heat-storage ability.

In addition, all previous freeze-
melt heat-storage systems experi-
enced a troublesome salt buildup
on the walls of the storage con-
tainer during the freeze cycle (when
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heat is released). Acting as insula-
t ion, this “crust” impedes heat
transfer from the salt to the outside
of the container, which serves as
the heat-transfer surface.

Searching for a simultaneous
solution to these problems, Carlyle
S. Herrick, a chemical engineer at
the GE Research and Development
Center in Schenectady, N.Y., pro-
posed that the heat-storage material
be stirred very gently. This led to his
invention of the rolling cylinder
system, which has proved to be a
highly effective approach.

Turning at three revolutions per
m i n u t e  ( r p m ) ,  G E ’ s  r o l l i n g
cylinder apparatus provides “just
enough stirring action to keep the
temperature of the Glauber’s salt
uniform and very close to the wall
temperatures,” according to Mr.
Herrick. “Under these conditions,
the material crystallizes on nuclei in
the liquid and not on the cylinder
walls.”

Contains Seed Crystals
A thin tubular device, called a

“nucleator,” plays a key role in this
liquid-to-solid phase change. In-
serted through one end of the rotat-
ing vessel, the nucleator contains
“seed” crystals of Glauber’s salt
that serve to initiate the crystalliza-
tion process when the temperature
of the liquid salt drops below its
freezing point.

The effectiveness of GE’s rolling
cylinder concept has been demon-
strated in a series of laboratory ex-
periments involving gal lon-size
bott les and, more recently, 55-
gallon steel barrels. These vessels
are filled to 95 percent of capacity
with Glauber’s salt and, with the aid
of rollers and a small motor, rotate
continuously at three rpm. Small
hot-air blowers simulate the daily
input of solar energy that would
melt the heat-storage material.

Plans Bigger Test
Mr. Herrick’s R&D team now is

planning a 30-month scale-up pro-
gram, which has been approved for
part ial  sponsorship by the U.S.
Department of Energy. In this pro-
gram, a 200-gallon prototype rolling
cylinder system will be designed,
built, and tested. This work will
provide a basis for the design of a
commercial-size rolling cylinder
system.

The GE researcher envisions one
possible commercial system as a
long, slender rotat ing tank that
would hold about 800 gallons of
Glauber’s salt. Capable of storing
one million BTUs of thermal en-
ergy, this system could heat an
average older home for about 24
hou rs  when  t he  ou tdoo r  t em-
p e r a t u r e  i s  a  c o n s i s t e n t  0 ° F
(—18°C). The same system could
heat most newer homes (which
have better insulation and fewer air
“leaks”) for two full days when the
outside temperature is 0°F

With a less severe outside tem-
perature of 32°F (0°C), the 800-
gallon system could store enough
energy from the sun to double the
heating t imes for the older and
newer homes to two days and four
days, respectively. And at a moder-
ate outdoor temperature of 48°F
(9°C), the heating t imes would
double again, to four days and eight
days.

According to Herrick, the rolling
cylinder apparatus also could be
used to advantage in commercial
heating systems that do not require
solar energy. The rotating apparatus
might, for example, be combined
with a heat pump that uses “off-
peak” —and sometimes less expen-
sive—nighttime electricity to melt

the heat-storage material. Energy
absorbed in the melting process
would then be used for heating dur-
ing the day.

Non-solar cool ing is another
promising application for the rolling
cyl inder concept. Fi l led with a
“ c o o l  s t o r e ”  s u b s t a n c e  t h a t
changes phase at about 50°F (10),
the rotating cylinder in this system
would provide a source of cooling
air. As with the heat pump-rolling
cylinder combination, off-peak
nighttime electricity would be used
to cool the phase-change substance.
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