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COLD STORAGE DEVICE, IN PARTICULAR
FOR AN AUTOMOBILE

In accomplishing these and other objects, there has been
provided according to one aspect of the invention, a cold
storage device comprising a storage medium for accumu
lating cold and a storage medium carrier connected in a
thermally conductive manner to at least one pipe, said at
least one pipe being adapted to carry a heat transfer medium

BACKGROUND OF THE INVENTION

1. Field of the Invention
The invention relates to a cold storage device,
particularly, for use With an automobile air conditioning
system, Whereby the temperature of a vehicle interior can be
cooled more quickly.

for charging or discharging the cold storage device, Wherein
said storage medium carrier comprises an absorbent
10

2. Description of Related Art

medium carrier.

Despite high-performance air-conditioning systems, the

Other objects, features and advantages of the invention

air conditioning of automobiles still lacks a certain level of

Will be apparent to those skilled in the art from the detailed

comfort, because at high external temperatures and/or in
strong sunshine the vehicle interior is often at a high
temperature When the occupant ?rst enters the vehicle.
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Therefore, a certain period of time is required after starting

The invention is explained in detail beloW on the basis of

exemplary embodiments With reference to the draWings, in
Which like numerals represent like parts:
FIG. 1 is a partially broken-aWay vieW shoWing a ?rst

a short time, are utiliZed.

embodiment of a cold storage device according to the

There are essentially three core problems that have to be

invention;
25

medium to a heat transfer medium, to design an effective
cold storage device under extreme space constraints due to

FIG. 3 is a cross sectional vieW taken along the line
III—III in FIG. 2.

supercooled only slightly before it starts freeZing. Moreover,

DESCRIPTION OF PREFERRED
EMBODIMENTS

it is necessary to accommodate expanding volumes due to an

expansion of the storage medium When the temperature

According to the invention, the storage medium is held by

changes. More particularly, the change in volume caused by

a storage medium carrier comprising an absorbent material.

phase change is of central importance, because a volume
35

or possibly destroyed. For example, Water expands When it

ciently for changes in volume Without damaging the cold

there is a heightened risk of damage due to Water’s changing
volume.

storage device. The absorbent material may be any of a Wide

variety of substances that absorb the storage medium, for
example, an absorbent material that is capable of taking up
betWeen about 30% by volume and about 90% by volume of
the storage medium. The absorbent material may employ
45

remains.
The result is a cold storage device that may have a small
structural volume, because the storage medium carrier itself
is able to accommodate volume changes. Furthermore, the
cold storage device according to the invention can be

SUMMARY OF THE INVENTION

One object of the present invention is to provide an
It is also an object of the invention to provide an improved
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produced very cost-effectively. The storage medium is
absorbed by the storage medium carrier and, therefore, the
storage medium is prevented from “sloshing about” in the
housing of the cold storage device and an associated “slosh
ing noise,” Which is found to be intrusive, is avoided.
Afurther advantage is that the cold storage device accord

cold storage device that accommodates changes in volume
While maintaining a small structural volume.
A further object of the invention is to provide a cold

ing to the invention can be designed in the manner of knoWn
heat exchangers that have proven successful in use. The
material of the storage medium carrier simply can be added

storage device With the above characteristics designed par
ticularly for use in an automobile.

Yet a further object of the invention resides in providing
a cold storage device that can be produced cost-effectively.
A still further object of the invention resides in the
provision of an automobile containing an air conditioning
system that embodies the cold storage device according to
the invention.

any means or any desired type of interaction, for example,
hydrophilic, capillary or colloidal. A residual volume of the
absorbent material, Which is able to compensate for the

changes in volume of the absorbed storage medium, alWays

sufficient space in vehicles and the associated demand for
compact designs, and because of the extreme climatic con
ditions to Which a vehicle may be exposed and Which the
accumulator has to Withstand.

improved cold storage device.

Furthermore, the storage medium, in its liquid state, is
completely absorbed by the storage medium carrier. The
absorbent material makes it possible to compensate suf?

is froZen, therefore , When it is used as the storage medium

Cold storage devices are already being used in stationary
air-conditioning technology. In this sector, the risk of the
storage device bursting due to volume expansion caused by
the storage medium freeZing is countered by using contain
ers With a suitably large volume Which are only partially
?lled With the storage medium. Such designs cannot be
employed in automotive engineering, because of a lack of

FIG. 2 shoWs a further embodiment of the cold storage

device according to the invention; and

the compactness of vehicles, and to avoid bursting problems.
The storage medium, Which is typically Water, should be

expansion can quickly cause the accumulator to be damaged

description of preferred embodiments that folloWs, When
considered With the accompanying ?gures of draWing.
BRIEF DESCRIPTION OF THE DRAWINGS

the vehicle before a pleasant temperature is reached in the
vehicle interior. In order to reduce this cooling time and to
cool the vehicle interior more quickly, cold storage devices,
Which are able to release very high cooling capacities Within

solved When designing cold storage devices. It is necessary
to provide a good level of heat transfer from a storage

material, and Wherein said storage medium, in its liquid
state, is essentially completely absorbed by the storage
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in later, for example betWeen tubes of the heat exchanger.
Thus, it is possible to use knoWn, tried-and-tested, optimiZed
processes for producing heat exchangers and knoWn heat
exchanger designs. It is possible, for example, to use round
tube or ?at tube heat exchanger designs, Which have been
utiliZed in automotive construction for long periods of time.

6,101,830
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The storage medium is preferably Water, and the storage

The storage medium carrier 14 preferably comprises a

medium carrier preferably comprises a Woven fabric, a

Woven fabric, a knitted fabric or a non-Woven fabric. A

knitted fabric or a non-Woven. Such structures, in particular

non-Woven fabric 28 made from cellulose ?bers is particu

non-Wovens, have long been used, for example in sanitary
products, such as disposal diapers or incontinence products.
They are extremely inexpensive and have a high liquid
absorption capacity, alloWing these substances to compen

larly preferred. To increase the storage-medium absorption
capacity, highly absorbent materials, such as hydrogels or
the like, are incorporated in the non-Woven fabric 28. Such
materials are also knoWn as superabsorbents in the ?eld of

sate for changes in storage medium volume to a suf?cient
extent even When they are loaded With storage medium to
the maximum extent.

sanitary products, in Which they have been used for a long
time.
Ribs or ?ns 30, constructed from materials With good
thermal conductivity, are provided to keep the non-Woven
fabric 28 stable betWeen the round tubes 22 and to increase
the thermal connection betWeen the non-Woven fabric 28,
Which contains the storage medium, and the round tubes 22.
The ribs or ?ns 30, for example, may be constructed from
aluminum. The ribs or ?ns 30 are essentially designed as
plates that are arranged perpendicular to the round tubes 22

The melting point of Water is 0° C. Higher melting
temperatures may be advantageous With a vieW to obtaining
an optimum charging and discharging strategy for the accu
mulator according to the invention. In that case, it is possible
to use as the storage medium, by Way of example, hydrates
of salts, acids or lyes, aqueous solutions of salt mixtures or

clathrates Which have appropriate melting points.
In order to increase the absorption capacity, the storage
medium carrier is formed from a ?ber material, for example,
from cellulose ?bers. The storage medium may then be
absorbed by capillary action in the spaces betWeen the ?bers

and are soldered to the latter. One layer of the non-Woven
fabric 28 is situated betWeen an adjacent set of tWo plates,
so that the ribs or ?ns 30 and the storage medium carrier 14
form a layered structure.
In the exemplary embodiment illustrated in FIGS. 2 and
3, the cold storage device 10 is designed as a ?at-tube heat

and, if the ?bers have hydrophilic properties, even by the
?bers themselves.

Particularly, the storage medium carrier preferably con
tains highly absorbent materials, such as hydrogels, colloids
or so-called superabsorbent polymers or the like. Such
materials, for example a Water-sWellable polymer, as is

25

layers of non-Woven fabric 36 and 38 of the storage medium
carrier 14 forming the outer layers. The layered structure 34

knoWn from DE 4,116,428, are already used in sanitary

items. They increase the absorption capacity of the storage

is folded in a meandering form and is arranged in each case
betWeen tWo ?at tubes 32 in such a manner that the edges of
the ribs or ?ns 30 are in contact With the ?at tubes 32. It Will

medium by a multiple. These materials are also harmless
from an environmental standpoint.
If the storage medium carrier is designed as a poWder or
a pourable substance, there are advantages for the manufac

be understood that this cold storage device 110, too, pref
erably has an insulating housing Which serves, inter alia, to

turing process, because, ?rst of all, the heat exchanger

ensure that no storage medium, i.e., no Water, is able to drip,
run or evaporate out of the storage medium carrier 14.

structure, i.e., the tubes and ribs, can be manufactured in a

knoWn, tried-and-tested Way, and then the heat exchanger

The heat transfer medium used to charge the cold storage
device 10, 110 may, for example, be brine Which has been
cooled by an evaporator in the cooling circuit of an air
conditioning system of an automobile. As a result, the
storage medium is cooled and froZen. To discharge the cold
storage device 10, 110, the brine, Which has been heated in

structure can be ?lled With the storage medium carrier. As a

result, producing the accumulator according to the invention
does not require a completely neW manufacturing process,
but rather merely entails an additional manufacturing step.
Ribs, or ?ns, comprising a good thermally conductive
material are provided to improve the thermal conductivity.
The ribs may be constructed, for example, of aluminum.
Preferably, the ribs or ?ns and the storage medium carrier
form a layered structure that is connected to the pipes. This
ensures optimum heat transfer betWeen the storage medium
contained in the storage medium carrier and the heat transfer
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As shoWn in FIG. 1, a cold storage device 10 preferably
has a housing 12. The housing Walls are thermally insulated,

storage device and separate pipes are provided for each
circuit. The brine circuit used for discharge purposes may
also be dispensed With if the air to be cooled is passed

so that a cooled storage medium, Which is situated inside the

housing 12, is heated only to a minimal extent by external
in?uences. The cold storage device 10 further comprises a

transfer medium that exchanges heat With the storage
medium to charge and discharge the cold storage device 10,
as explained beloW.
In a ?rst exemplary embodiment illustrated in FIG. 1, the
cold storage device 10 is designed in the manner of a

round-tube heat exchanger. The heat transfer medium ?oWs
from an inlet 18 and a manifold 20 through the pipes 16,

a load or consumption device, for example an air/brine heat
exchanger, is cooled by the cold storage device medium as
a result of the brine circuit being sWitched appropriately,
during Which process the storage medium melts.
It is also conceivable that tWo separate circuits may be
used, in Which case a coolant circuit is used to charge the
storage device and a brine circuit is used to discharge the

medium ?oWing inside the pipes.

storage medium carrier 14 connected in a thermally con
ductive manner to pipes 16. The pipes 16 carry a heat

exchanger 110. A layered structure 34 is arranged betWeen
?at tubes 32, this structure 34 being comprised of three
layers, the rib or ?n 30 forming the central layer and tWo

directly through the pipe means of the storage device.
55

Other embodiments of the invention Will be apparent to
those skilled in the art from consideration of the speci?ca
tion and practice of the invention disclosed herein. It is
intended that the speci?cation be considered as exemplary

only, With the true scope and spirit of the invention being

indicated by the folloWing claims.
The priority document, German patent application no. 197
53 601.8, ?led Dec. 3, 1997, is hereby incorporated by
reference in its entirety.

Which are designed as round tubes 22, to a collection tube 24
and to an outlet 26. The storage medium carrier 14, Which

What is claimed is:

comprises an absorbent material and into Which the storage

a storage medium for accumulating cold; and

medium, preferably Water, is completely absorbed, is situ

a storage medium carrier connected in a thermally con
ductive manner to at least one pipe, said at least one

ated betWeen the round tubes 22.

1. A cold storage device, comprising:

6,101,830
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pipe being adapted to carry a heat transfer medium for

14. Acold storage device as claimed in claim 13, Wherein
said at least one ?n comprises aluminum.
15. Acold storage device as claimed in claim 13, Wherein

charging or discharging the cold storage device;
Wherein said storage medium carrier comprises an absor

said at least one ?n and said storage medium carrier form a

bent material, and Wherein said storage medium, in its

liquid state, is essentially completely absorbed by the

5

storage medium carrier.
2. A cold storage device as claimed in claim 1, Wherein

layered structure.
16. A cold storage device, comprising:
a plurality of pipes adapted to carry a heat transfer

said storage medium, When absorbed, comprises from about
30% by volume to 90% by volume of the storage medium

medium;

carrier.
3. A cold storage device as claimed in claim 1, Wherein

a plurality of ?ns connected to said pipes in a heat
conductive manner;

said storage medium comprises Water.

a storage medium carrier arranged betWeen said plurality
of ?ns, Wherein said storage medium carrier comprises

4. A cold
said storage
5. A cold
said storage
6. A cold
said storage
7. A cold
said storage

storage device as claimed in claim 1, Wherein
medium carrier comprises a Woven fabric.
storage device as claimed in claim 1, Wherein
medium carrier comprises a knitted fabric.
storage device as claimed in claim 1, Wherein
medium carrier comprises a non-Woven fabric.
storage device as claimed in claim 1, Wherein
medium carrier comprises a ?ber material that

an absorbent material; and
15

a layered structure arranged betWeen tWo of said ?at
tubes, said layered structure comprising a ?n as a
central layer and a layer of a storage medium carrier on

is hydrophilic.
8. A cold storage device as claimed in claim 1, Wherein

said storage medium carrier comprises a hydrogel.
9. A cold storage device as claimed in claim 1, Wherein
said storage medium carrier comprises a colloid.
10. A cold storage device as claimed in claim 1, Wherein

25

said storage medium carrier comprises a superabsorbent

polymer.
11. A cold storage device as claimed in claim 1, Wherein
said storage medium carrier is a pourable substance.
12. Acold storage device as claimed in claim 11, Wherein
said storage medium carrier is a poWder.
13. A cold storage device as claimed in claim 1, further
comprising at least one ?n provided betWeen said storage
medium carrier and said at least one pipe, Wherein said at
least one ?n comprises a thermally conductive material.

a storage medium substantially completely absorbed in
said storage medium carrier.
17. A cold storage device, comprising:
a plurality of ?at tubes;

each side of said ?n;
Wherein each edge of said ?n of said layered structure is
contacting one of said ?at tubes.
18. Acold storage device as claimed in claim 17, Wherein
said layered structure is folded in a meandering form.
19. An air conditioning system of an automobile having a
cold storage device as claimed in claim 1.

20. An automobile, comprising:
an air conditioning system; and
a cold storage device as claimed in claim 1, connected to

said air conditioning system.
35
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