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(57) Abrégée/Abstract:
The Invention relates to a cold and/or heat accumulator (10) comprising a first heat exchanger (14) and preferably a second heat

exchanger (24). The first heat exchanger (14) can In particular be provided to permit the passage of a coolant while the second
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(57) Abrege(suite)/Abstract(continued):
heat exchanger (24) is preferably traversed by a medium from the base upwards. The first heat exchanger (14) and preferably also

the second heat exchanger (24) have a heat-exchanging relationship with carrier elements (12), which are charged with a cold or
heat accumulator medium and which can be formed In particular by graphite tape. The cold and/or heat accumulator (10)

according to the invention has good heat conduction, short charging times, a high cooling or heating capacity, small pressure
losses and a good distribution of the coolant. In addition, diverse integration options are provided for said accumulator as a result of

the selected fixing devices.
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ABSTRACT OF THE INVENTION

The invention relates to a cold and/or heat accumulator 10

comprising a first heat exchanger 14 and preferably a second

heat exchanger 24. The first heat exchanger 14 may, 1n par—'

ticular, be provided to be perfused by a refrigerant while the

second heat exchanger 24 is preferably perfused by brine. The

first heat exchanger 14 and preferably also the second heat
exchanger 24 are engaged 1n a heat-exchanging relationship
with carrier elements 12 charged with a cold or heat storage
medium and may, 1n particular, be formed by graphite strips.
The cooling energy and/or heat accumulator 10 according to the
invention exhibits a good heat conduction, short charging
times, a high cooling or heating performance, low pressure

losses as well as a good cooling agent distribution. Further

1ts integration options are manifold due to the selected fixa-

tion means.

Figure 1
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COLD AND/OR HEAT ACCUMULATOR

Field of the Invention

The invention relates to a cold and/or heat accumulator com-

prising a plurality of carrier elements charged with a cold or

heat storage medium and at least one first heat exchanger pro-

vided to be perfused by a first heat transfer medium and com-

prising at least one first serpentine-shaped hollow profile,

wherein at least one carrier element is arranged at least be-

L

tween some of the first serpentines respectively formed by two

adjacent first limbs and a first connecting zone.

The invention further relates to a cold and/or heat accumula-
tor comprising a plurality of carrier elements charged with a

cold or heat storage medium and at least one first heat ex-

changer provided to be perfused by a first heat transfer me-

dium and comprising at least two first serpentine-shaped hol-

low profiles arranged adjacent to each other, the respectively

one end portion of said hollow profiles being connected to a

first common heat transfer medium inlet and the respectively

other end portion being connected to a first common heat

transfer medium outlet.

Above that the invention relates to a cold and/or heat accumu-
lator comprising a plurality of carrier elements charged with

a cold or heat storage medium and at least one first heat ex-

changer provided to be perfused by a first heat transfer me-

dium and comprising at least one first serpentine-shaped hol-

low profile, one end portion of which 1s connected to a first
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heat transfer medium inlet while the other end portion 1s con-

nected to a first heat transfer medium outlet.

The invention also relates to a cold and/or heat accumulator
comprising a plurality of carrier elements charged with a cold

or heat storage medium, at least one first heat exchanger pro-

vided to be perfused by a first refrigerant, and a second heat
exchanger provided to be perfused by a second heat transfer

medium.

The invention further relates to a cold and/or heat accumula-

tor comprising a housing in which at least one carrier element

charged with a cold or heat storage medium and at least one

first heat exchanger are arranged.

Background of the Invention

Cold and/or heat accumulators of the type mentioned above are

known from the DE 102 42 069 B4, the disclosed content of

which is included in this document by the present reference.

Such cold and/or heat accumulators may, for example, be used

in connection with the air conditioning of motor vehicles,

particularly for an engine-independent air conditioning.

The invention is based on the object to further develop the

cold and/or heat accumulators known from the DE 102 42 009 B4
so that better properties are obtained with respect to the

heat conductivity, the charging times, the cooling or heating

performance, the distribution of the first heat transfer me-
dium, particularly if it is a refrigerant, and the stability

of the cold and/or heat accumulator, particularly 1in case ot

vibrations. Further the accumulation of oil in the first heat

exchanger 1s to be prevented if the heat transfer medium flow-

ing through it is a refrigerant.
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Summary of the Invention

According to a first aspect the present invention provides a

cold and/or heat accumulator comprising a plurality of carrier
elements charged with a cold or heat storage medium and at
least one first heat exchanger provided to be perfused by a
first heat transfer medium and comprising at least 6ne first
serpentine-shaped hollow profile, wherein at least one carriler

element is arranged between at least some of the first serpen-

tines respectively formed by two adjacent first limbs and a

first connecting zone, wherein, according to the invention,

the carrier elements are formed by a plurality of carrier ele-

ment strips which are orientated substantially perpendicular

to the first limbs. The carrier elements may, in particular,

be graphite elements, wherein the heat storage medium 1S,

preferably, a phase change material such as, for example, wa-

P
p—

ter or paraffin. If graphite strips are used as carrier ele-

ment strips the heat conductivity can, for example, be in-

creased from 5 W/mK to 30 W/mK as compared to the utilisation

of graphite plates. A better heat conductivity leads to dis-
tinctly shorter charging times of the cold and/or heat accumu-

lator and is therefore particularly advantageous.

In connection with the first aspect of the invention it 1is

preferred that the carrier element strips are orientated sub-

stantially parallel to the first connecting zones. If the

first serpentine-shaped hollow profile has spring-elastic

F

properties, a friction-locked interconnection of preferably a

plurality of first serpentine-shaped hollow profiles and the
carrier element strips can be formed in a simple manner, simi-

lar to the one described in the DE 102 42 069 B4 for plate-

shaped carrier elements.
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In connection with the first aspect of the invention it 1is
further considered advantageous for the cold and/or heat accu-

mulator that 1t comprises a second heat exchanger provided to

be perfused by a second heat transfer medium and comprising at

least one second serpentine-shaped hollow profile, wherein the

carrier element strips are further arranged at least between

F

some of the second serpentines respectively formed by two ad-

Jacent second limbs and a second connecting zone. Even though
in principle solutions in which only one heat exchanger is
provided through which the cold and/or heat accumulator is

charged as well as discharged are also possible, the use of

separate heat exchangers for charging and discharging is ad-

vantageous for several reasons. In the vast majority of all
cases a compression refrigeration cycle is present anyway so

that it i1s advantageous to charge the cold and/or heat accumu-

lator with cooling energy by means of an expansion of a com-

pressed refrigerant. The first heat exchanger may therefore
advantageously assume the function of an evaporator, wherein,

1f required, one or more expansion valves may be present if

the first heat transfer medium is a refrigerant. In case of

motor vehicles, for example, usually further a brine cycle is

provided which is a component of the cooling and heating sys-

tem. If brine 1s used as the second heat transfer medium and

the second heat exchanger can be coupled to the cooling or

heating system in an appropriate manner it is, for example,
possible to discharge the cold and/or heat accumulator wvia the
heating system. This applies to a case in which cooling energy
is stored in the cold and/or heat accumulator as well as for a
case 1n which heat is stored. A charging of the cold and/or
heat accumulator with heat may also be effected via the heat-

ing system.

A further embodiment within the framework of the first aspect

of the invention is that the surface of the first heat ex-

changer effective for the heat exchange i1s smaller than the
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p—

surface of the second heat exchanger effective for the heat

exchange. If, for example, the first heat exchanger is formed

g
p—

by a plurality of first serpentine-shaped hollow profiles ar-

ranged adjacent to each other and the second heat exchanger is

formed by a plurality of second serpentine-shaped hollow pro-

files arranged adjacent to each other and preferably between

the first hollow profiles the number of the first serpentine-

shaped hollow profiles may be smaller than that of the second

serpentine-shaped hollow profiles. In any case the purpose of
this measure is the capability of getting the stored cooling

energy or heat to the place where it 1s needed as rapidly as

possible. The effective surface of the first heat exchanger

13, due to space restrictions, selected so that it is as small

as possible, yet large enough to enable, for example, an effi-

cient and sufficiently rapid charging via a refrigerant.

Another preferred further development included in the frame-

work of the first aspect of the invention contemplates that

the first heat exchanger comprises at least two first serpen-

tine-shaped hollow profiles arranged adjacent to each other,

the respectively one end portion of said hollow profiles being

connected to a first common heat transfer medium inlet while

the respectively other end portion is connected to a first

common heat transfer medium outlet, and that the connection

between the one end portions and the first common heat trans-

fer medium inlet is substantially established wvia intercon-

necting lines of the same length. If, for example, a refriger-

ant i1s used as the first heat transfer medium it can be en-

sured by this measure that the at least two, however, prefera-

bly more first serpentine-shaped hollow profiles are uniformly

supplied with refrigerant with respect to the amount as well

as with respect to the pressure so that all first hollow pro-

files can be optimally used, for example when being charged

with cooling energy, which leads to a uniform distribution of

P

the cooling energy inside of the cold and/or heat accumulator.
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According to another embodiment of the cold and/or heat accu-

ﬁ

mulator it may, within the framework of the first aspect or

ricn

the invention, be contemplated that an end portion of the

first serpentine-shaped hollow profile is connected to a first

heat transfer medium inlet and the other end portion of the

first serpentine-shaped hollow profile is connected to a first

g
p—

heat transfer medium outlet, and that the one end portion of

the first serpentine-shaped hollow profiles is, with respect

to the intended installation position, located higher than the

other end portion of the first serpentine-shaped hollow pro-

F
p—

file. This solution is particularly advantageous if a refrig-

erant is used as a first heat transfer medium since a refrig-

erant flow from the top to the bottom results 1n a secure pre-

vention of an accumulation of o0il in the first heat exchanger.

Within the framework of the first aspect of the invention it
is further preferred for the cold and/or heat accumulator that
it comprises a housing in which at least the carrier elements
and the first heat exchanger are disposed and that the carrier
elements and the first heat exchanger are disposed on a car-
rier plate also provided in the housing and comprising fixa-
tion means extending to the outside of the housing. The back-

ground of this measure is that cavities inside of the housing

are preferably foamed using an insulating foam so that the en-
tire interconnection of heat exchanger(s) and carrier elements
is fully surrounded by a foamed material. To ensure this the
carrier plate is arranged in a corresponding distance to the

]

housing, for example by means of suitable spacers. The fixa-

tion elements protruding from the housing, for example screws

or stud bolts, ensure that the interconnection of the heat ex-

changer (s) and the carrier elements can be directly fixed at

the target position, for example in the vehicle. If the fixa-

tion was only effected indirectly via the housing, Ifor exam-

ple, vibrations could result 1in oscillations of the 1ntercon-
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g

nection of heat exchanger(s) and carrier elements 1inside of

the housing which, for example, might lead to irritating

nolses or a detachment of connections.

According to a second aspect the present invention provides a

cold and/or heat accumulator comprising a plurality of carrier

elements charged with a cold or heat storage medium and at

least one first heat exchanger provided to be perfused by a

east two first

first heat transfer medium and comprising at

serpentine-shaped hollow profiles arranged adjacent to each

other, the respectively one end portion of said hollow profile

being connected to a first common heat transfer medium inlet

while the respectively other end portion 1s connected to a

first common heat transfer medium outlet, wherein 1t 1s, ac-
cording to the invention, contemplated that the connection be-

tween the one end portions and the first common heat transfer

medium inlet is established via interconnecting lines having

substantially the same length. If, for example, a refrigerant

is used as the first heat transfer medium it may, using this

measure, be ensured, also within the framework of the second

B

aspect of the invention, that the at least two, however, prei-

erably more first serpentine-shaped hollow profiles are uni-
formly supplied with the refrigerant with respect to the
amount as well as with respect to the pressure so that all

first hollow profiles can be optimally used, for example, when

charged with cooling energy, which leads to a uniform cooling

P

energy distribution inside of the cold and/or heat accumula-

Lor.

In connection with the second aspect of the invention the cold

and/or heat accumulator is preferably substantially cubic and

the first common heat transfer medium inlet is arranged 1in the

p—

area of an edge of the cuboid. The arrangement of the first

common heat transfer medium inlet in the area of a cubold edge

results in a particularly good accessibility of the heat
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transfer medium inlet, on the other hand, however, leads to

different distances between the first common heat transfer me-

dium inlet and the one end portions of the first serpentine-

shaped hollow profiles. Said different distances, however,

have no detrimental effect i1f the interconnecting lines are

still of the same length.

In view of the second aspect of the 1nvention it 1s particu-
larly preferable that the interconnecting lines comprise a
common interconnection line section, a distributor and indi-

vidual connection lines. In this regard, the individual con-

nection lines are preferably bent in a different way while

F
—

ferent distances

having the same length to compensate the di:

between the first common heat transfer medium inlet and the

one end portions of the first serpentine-shaped hollow pro-

files.

In connection with the second aspect of the invention 1t 1is
further considered advantageous that the distributor 1s a Ven-
turi distributor. The Venturi distributor preferably connects
the common interconnection line section to the individual con-
nection lines, wherein the Venturi distributor may comprise a
throttle in the form of a bottleneck so that the cross section

gy

of the section of the common interconnection line upstream of

the throttle as well as the total of the cross sections of the

individual connection lines are larger than the cross section

—

of the bottleneck. In this way a particularly uniform distri-

bution of the first heat transfer medium formed, for example,

by a refrigerant to the individual connection lines and thus

to the first serpentine-shaped hollow profiles 1s obtained.

According to another further development provided within the

framework of the second aspect of the invention 1t 1s contem-
plated that the common interconnection line section extends

substantially vertically with respect to the intended instal-
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lation position. Particularly when a Venturi distributor is

F

located downstream of the common interconnection line section

this solution will have the effect that the Venturi distribu-
tor is preceded by a straight common interconnection line sec-

tion which has a positive effect on a uniform distribution of

the first heat transfer medium.

As mentioned, 1t 1s, also within the framework of the second

aspect of the invention, preferred that the first heat trans-

fer medium 1s a refrigerant.

In view of the second aspect of the invention it is further

preferred that the cold and/or heat accumulator comprises a

second heat exchanger provided to be perfused by a second heat

transfer medium and comprising at least two second serpentine-

shaped hollow profiles arranged adjacent to each other, the

respectively one end portion of said hollow profiles being
connected to a second common heat transfer medium inlet while

the respectively other end portion 1s connected to a second

common heat transfer medium outlet. Even though, as mentioned,
principally solutions are feasible in which only one heat ex-

changer 1is provided wvia which the cold and/or heat accumulator

1s charged as well as discharged the utilisation of separate

heat exchangers for charging and discharging is advantageous

for several reasons. In the vast majority of all cases a com-

pression refrigeration cycle is present anyway so that it is

advantageous to charge the cold and/or heat accumulator with
cooling energy by means of an expansion of a compressed re-

frigerant. The first heat exchanger may therefore assume the

function of an evaporator in an advantageous manner, wherein,

1f required, one or more expansion valves may be provided 1f

=
we

the first heat transfer medium is a refrigerant. In case o:

motor vehicles, for example, usually a further brine cycle 1is

present which i1s a component of the cooling and heating sys-

tem. If brine 1s used as the second heat transfer medium and
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the second heat exchanger can be coupled to the cooling or
heating system in an appropriate manner it is, for example,
possible to discharge the cold and/or heat accumulator via the
heating system. This applies to a case in which cooling energy

is stored in the cold and/or heat accumulator as well as to a

case 1n which heat is stored. A charging of the cold and/or
heat accumulator with heat may also be effected via the heat-

ing system.

In the context discussed above it may further be advantageous

—
p—

fective for the

that the surface of the first heat exchanger e:

g—

heat exchange 1s smaller than the surface of the second heat

exchanger effective for the heat exchange. If the first heat

exchanger 1s formed by'a plurality of serpentine-shaped first
hollow profiles arranged adjacent to each other and the second

heat exchanger is formed by a plurality of second serpentine-

shaped hollow profiles arranged adjacent to each other and

¢

preferably between the first hollow profiles, the number of

the first serpentine-shaped hollow profiles may be smaller

than that of the second serpentine-shaped hollow profiles in

=

this case as well. In this case also the purpose of this meas-

ure 1s the capability of transporting the stored cooling en-

ergy or heat to the place where it 1s needed as fast as possi-

ble. The effective surface of the first heat exchanger 1i1s, due

to space restrictions, selected so that 1t 1s as small as pos-

g
—

ficient and

sible yet large enough so that, for example, an e:

sufficiently rapid charging via a refrigerant is possible.

P

Within the framework of the second aspect of the invention it

is also preferred that the second heat transfer medium 1s

brine. In this way, for example, the coupling to the heater

circult of a motor wvehicle is possible in a particularly sim-

ple manner.
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According to another further development also preferred in
connection with the second aspect of the invention it is con-

templated that at least one carrier element is disposed at

least between some of the first serpentines respectively

formed by two adjacent first limbs and a first connecting zone

and that the carrier elements are formed by a plurality of

carrier element strips orientated substantially perpendicular

to the first limbs. In this case as well the carrier elements
may, 1n particular, be graphite elements, the heat storage me-
dium preferably being a phase change material like, for exam-

g

ple, water or paraffin. If graphite strips are used as carrier

element strips, the heat conductivity can, for example, be in-

creased from 5 W/mK to 30 W/mK as compared to the utilisation

of graphilte plates. A better heat conductivity leads to dis-
tinctly shorter charging times of the cold and/or heat accumu-

lator and is therefore particularly advantageous.

Within the framework of the second aspect of the invention it
1s also preferred that respectively one end portion of the
first serpentine-shaped hollow profiles is connected to a

first common heat transfer medium inlet, that a respectively

other end portion of the first serpentine-shaped hollow pro-

files 1s connected to a first common heat transfer medium out-

let, and that the one end portions of the first serpentine-

shaped hollow profiles are located higher than the other end

portions the first serpentine-shaped hollow profiles with re-

spect to the intended installation position. As mentioned this

solution 1s particularly advantageous when a refrigerant 1is

used as the first heat transfer medium since a refrigerant

n

flow from the top to the bottom enables a secure prevention of

an o1l accumulation i1n the first heat exchanger.

g—

According to a variant of the cold and/or heat accumulator

also preferred in connection with the second aspect 1t 1is con-

templated that it comprises a housing in which at least the
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carrier elements and the first heat exchanger are disposed,
and that the carrier elements and the first heat exchanger are
arranged on a carrier plate also provided in the housing and

comprising fixation means extending to the outside of the

housing. The background of this measure is, in this case as

-

well, that cavities inside of the housing are preferably

foamed using an insulating foam so that the entire intercon-

nection of the heat exchanger(s) and the carrier elements is
completely surrounded by a foamed material. To ensure this the
carrier plate 1s disposed in a corresponding distance to the

housing, for example by means of suitable spacers. The fixa-

tion elements extending to the outside of the housing, for ex-

ample screws or stud bolts, ensure that the interconnection of

heat exchanger(s) and carrier elements can be directly fixed

in the target position, for example, in the vehicle. If the

fixation was only effected indirectly via the housing, vibra-

tions, for example, could result in oscillations of the inter-

connection of the heat exchanger(s) and the carrier elements

within the housing which could, for example, lead to irritat-

ing noilses or loosening connections.

According to a third aspect the present invention provides a
cold and/or heat accumulator comprising a plurality of carrier

elements charged with a cold or heat storage medium and at

least one first heat exchanger provided to be perfused by a

first heat transfer medium and comprising at least one first

serpentine-shaped hollow profile, one end portion of which is

connected to a first heat transfer medium inlet while the

other end portion 1is connected to a first heat transfer medium

outlet, wherein 1t 1s, according to the invention, contem-

plated that the one end portion of the first serpentine-shaped

hollow profile is located higher than the other end portion of

the first serpentine-shaped hollow profile with respect to the

intended installation position. For example when a refrigerant

is used as the first heat transfer medium, since a refrigerant
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1

flow from the top to the bottom enables a secure prevention of

an accumulation of oil in the first heat exchanger.

F

Within the framework of the third aspect of the invention 1t

is therefore preferred that the first heat transfer medium 1s

a refrigerant. In this way the cold and/or heat accumulator
can be integrated in a compression refrigeration cycle possi-
bly provided anyway in a particularly simple manner.

e

Within the framework of the third aspect of the invention 1t

is also considered advantageous that the cold and/or heat ac-

cumulator comprises a second heat exchanger provided to be

perfused by a second heat transfer medium and comprising at

least one second serpentine-shaped hollow profile, one end

portion of which is connected to a second heat transfer medium

inlet while the other end portion is connected to a second
heat transfer medium outlet. Even though, as mentioned, prin-
cipally solutions are feasible according to which only one
heat exchanger is provided via which the cold and/or heat ac-
cumulator is charged as well as discharged, the utilisation of
separate heat exchangers for charging and discharging 1s ad-

—

vantageous for several reasons. In the vast majority of all

cases a compression refrigeration cycle 1is provided anyway SO

that it is advantageous to charge the cold and/or heat accumu-

lator with cooling energy by means of an expansion of a com-

pressed refrigerant. The first heat exchanger may therefore
advantageously assume the function of an evaporator, wherein,

if required, one or more expansion valves may be provided 1if

the first heat transfer medium is a refrigerant. In case of,

for example, motor vehicles usually further a brine cycle 1is

provided which is a component of the cooling and heating sys-

tem. If brine is used as the second heat transfer medium and

the second heat exchanger can be coupled to the cooling or
heating system in an appropriate manner, it is, for example,

possible to discharge the cold and/or heat accumulator via the
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neating system. This applies to cases in which cooling energy
1s stored in the cold and/or heat accumulator as well as to
cases 1in which heat is stored. The charging of the cold and/or
neat accumulator with heat may also be effected via the heat-

ing system.

Also within the framework of the third aspect of the invention

an advantageous further development of the cold and/or heat

accumulator contemplates that the one end portion of the sec-

ond serpentine-shaped hollow profile is located lower than the

other end portion of the second serpentine-shaped hollow pPro-

file with respect to the intended installation position. AS
mentioned, this solution is particularly advantageous if a re-
frigerant is used as the first heat transfer medium since a

refrigerant flow from the top to the bottom enables a secure

prevention of an accumulation of o0il in the first heat ex-

changer.

In the context discussed above it is considered advantageous

that the second heat transfer medium is brine. As mentioned,

for example, the coupling to the heater circuit of a motor ve-

hicle is possible in a particularly simple manner in this way.

According to an embodiment of the cold and/or heat accumulator

also advantageous within the framework of the third aspect of

P

the 1nvention, it is contemplated that the surface of the

first heat exchanger effective for the heat exchange is

—

smaller than the surface of the second heat exchanger effec-

tive for the heat exchange. If the first heat exchanger 1s

formed by a plurality of serpentine-shaped first hollow pro-
files arranged adjacent to each other and the second heat ex-
changer 1is formed by several serpentine-shaped hollow profiles

arranged adjacent to each other and preferably between the

first hollow profiles, the number of the first serpentine-

shaped hollow profiles may, in this case as well, be smaller
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‘wnbg—

than that of the second serpentine-shaped hollow profiles. In

this case as well the purpose of this measure is the capabil-

1ty of transporting the stored cooling energy or heat to the

place where 1t 1s needed as fast as possible. The effective

surface of the first heat exchanger i1s, due to space restric-
tions, selected so that it is as small as possible, however,

sufficiently large so that, for example, an efficient and suf-

ficiently rapid charging 1s possible via the refrigerant.

In preferred embodiments of the cold and/or heat accumulator

1t 1s contemplated, also in connection with the third aspect

of the invention, that at least one carrier element is ar-

ranged at least between some of the first serpentines of the

first heat exchanger respectively formed by two adjacent first

limbs and a first connecting zone and that the carrier ele-

ments are formed by a plurality of carrier element strips ori-

entated substantially perpendicular to the first limbs. The

carrier elements may, 1n particular, be graphite elements in

this case as well, the heat storage medium preferably being a

prew
—

1.

prhase change material such as, for example, water or paraft:
b

pr—

If graphite strips are used as the carrier element strips the

heat conductivity can, for example, be increased from 5 W/mK
to 30 W/mK as compared to the utilisation of graphite plates.
A better heat conductivity will lead to distinctly shorter

charging times of the cold and/or heat accumulator and is

therefore particularly advantageous.

— -

Within the framework of the third aspect of the invention it

is also preferred that the first heat exchanger comprises at
least two first serpentine-shaped hollow profiles arranged ad-

jacent to each other, the respectively one end portion of said

hollow profiles being connected to a first common heat trans-

fer medium inlet while the respectively other end portion 1s

connected to a first common heat transfer medium outlet, and

that the connection between the one end portions and the first
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common heat transfer medium inlet 1s established via i1intercon-

necting lines of substantially equal lengths. If, for example,

a refrigerant is used as the first heat transfer medium it

gy

may, also within the framework of the third aspect of the in-

vention, be ensured by this measure that the at least two,

however, preferably more first serpentine-shaped hollow pro-

files are uniformly supplied with refrigerant with respect to

the amount as well as with respect to the pressure so that all

—

of the first hollow profiles may be optimally used, for exam-

ple while being charged with cooling energy, which will result

in a uniform distribution of the cooling energy within the

cold and/or heat accumulator.

With respect to the third aspect of the invention 1t i1s again

preferred that the cold and/or heat accumulator comprises a

housing in which at least the carrier elements and the first

heat exchanger are arranged, and that the carrier elements and

the first heat exchanger are arranged on a carrier plate also

provided in the housing and comprising fixation means extend-

ing to the outside of the housing. The background of this

measure, also in connection with the third aspect of the in-

vention, is that cavities inside of the housing are preferably

foamed using an insulating foam so that the entire 1ntercon-

nection of heat exchanger(s) and carrier elements 1is entirely

surrounded by a foamed material. To ensure this the carriler

plate is arranged in a corresponding distance to the housing,

for example by means of suitable spacers. The fixation ele-

F

ments extending to the outside of the housing, for example

screws or stud bolts, ensure that the interconnection of heat

exchanger (s) and carrier elements can be fixed directly at the

target position, for example in the vehicle. If the fixation

was only effected indirectly via the housing, for example, vi-

brations might lead to an oscillation of the interconnection

of the heat exchanger(s) and the carrier elements inside of
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the housing which might, for example, cause irritating noilses

or a detachment of connections.

According to a fourth aspect the present invention provides a
cold and/or heat accumulator comprising a plurality of carrier

elements charged with a cold or heat storage medium, at least

one first heat exchanger provided to be perfused by a first

refrigerant and a second heat exchanger provided to be per-
fused by a second heat transfer medium, wherein 1t 1s, accord-

ing to the invention, contemplated that the surface of the

first heat exchanger effective for the heat exchange 1s

]

smaller than the surface of the second heat exchanger effec-

gy

tive for the heat exchange. The purpose of this measure 1s the

capability of transporting the stored cooling energy or heat

to the place where it 1s needed as fast as possible. The ef-

g

fective surface of the first heat exchanger 1is, due to space

restrictions, selected so that it is as small as possible,

however, large enough that, for example, an efficient and suf-

ficiently rapid charging via a refrigerant is possible.

pr—

Within the framework of the fourth aspect of the invention 1t

is also preferred that the first heat exchanger comprises at

least one first serpentine-shaped hollow profile, at least one
carrier element being arranged at least between some of the

first serpentines respectively formed by two adjacent first

limbs and a first connecting zone. If the first serpentine-

shaped hollow profile comprises spring-elastic properties, a

P

friction-locked interconnection of the first heat exchanger

and the carrier elements may be established in this way as

102 42 069 BA4.

L]

discussed in the DI

In the context explained above it is further considered advan-

tageous that the second heat exchanger comprises at least one

second serpentine-shaped hollow profile, at least one carrier

element being arranged at least between some of the second
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serpentines respectively formed by two adjacent second limbs

and a second connecting zone. If the second serpentine-shaped

hollow profile also comprises spring-elastic properties the

second heat exchanger may be integrated in the interconnection

of the first heat exchanger and the carrier elements in a sim-

ple manner.

annd

A further development of the cold and/or heat accumulator ad-

vantageous within the framework of the fourth aspect of the

invention contemplates that a smaller number of first serpen-

tine-shaped hollow profiles than of second serpentine-shaped

hollow profiles is provided. With this measure it 1s possible

to keep the surface of the first heat exchanger effective for

the heat exchange smaller than the surface of the second heat

exchanger effective for the heat exchange in a simple manner.

In connection with the fourth aspect of the invention 1t 1is

also preferred that at least one carrier element 1s arranged

between at least some of the first serpentines of the first

heat exchanger respectively formed by two adjacent first limbs

and a first connecting zone, and that the carrier elements are

formed by a plurality of carrier element strips orientated
substantially perpendicular to the first limbs. The carrier
elements may, in particular, be graphite elements again, the

heat storage medium preferably being a phase change material

-

such as, for example, water or paraffin. If graphite strips

are used as carrier element strips, the heat conductlvity may,

for example, be increased from 5 W/mK to 30 W/mK as compared

to the utilisation of graphite plates. A better heat conduc-

tivity will lead to distinctly shorter charging times of the

cold and/or heat accumulators and is therefore particularly

advantageous.

A further development of the cold and/or heat accumulator ad-

P

vantageous also in view of the fourth aspect ol the invention
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contemplates that the first heat exchanger comprises at least

two first serpentine-shaped hollow profiles arranged adjacent
to each other, one end portion of which 1s respectively con-

nected to a first common heat transfer medium inlet while the
respectively other end portion is connected to a first common

heat transfer medium outlet, and that the connection between

the one end portions and the first common heat transfer medium

inlet 1s established via interconnecting lines having substan-

tially the same length. Particularly when a refrigerant is

used as a first heat transfer medium it may, also within the

framework of the fourth aspect of the invention, be ensured

with this measure that the at least two, however, preferably

more first serpentine-shaped hollow profiles are uniformly

supplied with refrigerant with respect to the amount as well

as with respect to the pressure so that all first hollow pro-

files can be optimally used, for example, while being charged

with cooling energy, which leads to a uniform distribution of

the cooling energy inside the cold and/or heat accumulator.

It 1s further preferred, also within the framework of the

fourth aspect of the invention, that the first heat accumula-

tor comprises at least one first serpentine-shaped hollow pro-

file, one end portion of which is connected to a first heat

transfer medium inlet while the other end portion 1s connected

to a first heat transfer medium outlet and that the one end

portion of the first serpentine-shaped hollow profile 1s lo-

F

cated higher than the other end portion of the first serpen-

tine-shaped hollow profile with respect to the intended in-

stallation position. This solution is particularly advanta-

geous when a refrigerant 1s used as the first heat transfer
medium since a refrigerant flow from the top to the bottom en-

ables a secure prevention of an accumulation of o1l in the

first heat exchanger.
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In connection with the fourth aspect of the invention i1t 1s

also considered advantageous that the cold and/or heat accumu-
lator according to the invention comprises a housing in which
at least the carrier elements, the first heat exchanger and
the second heat exchanger are arranged and that the carrier
elements, the first heat exchanger and the second heat ex-
changer are arranged on a carrier plate also disposed 1in the

housing and comprising fixation means extending to the outside

of the housing. The background of this measure is that cavi-

ties inside the housing are preferably foamed using an insu-

lating foam so that the entire interconnection of the heat ex-

changer (s) and the carrier element is fully surrounded by a

foamed material. To ensure this the carrier plate 1s arranged

in a corresponding distance to the housing, for example, by

means of suitable spacers. The fixation elements protruding

from the housing, for example screws or stud bolts, ensure
that the interconnection of the heat exchanger(s) and the car-

rier elements can be fixed directly at the target position,

for example in the vehicle. For example, 1f the fixation was

only effected indirectly via the housing vibrations might lead

to an oscillation of the interconnection of the heat ex-

changer (s) and the carrier elements inside of the housing

which might, for example, cause irritating noises or a detach-

ment of connections.

According to a fifth aspect the present invention provides a
cold and/or heat accumulator comprising a housing in which at

least one carrier element charged with a cold or heat storage

medium and at least one first heat exchanger are arranged,
wherein it is, according to the invention, contemplated that

the at least one carrier element and the at least one heat ex-

changer are arranged on a carrier plate also disposed in the

housing and comprising fixation means extending to the outside
of the housing. The fixation elements extending to the outside

of the housing, for example screws or stud bolts, ensure, 1n
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—

this case as well, that the interconnection of the heat ex-

changer(s) and the carrier elements can be fixed directly at

the target position, for example in the vehicle. If the fixa-
tion was only effected indirectly via the housing, vibrations,

for example, might lead to an oscillation of the 1nterconnec-

tion of the heat exchanger(s) and the carrier elements 1nside

-

of the housing, which might, for example, cause i1rritating

noises or loosening connections.

Within the framework of the fifth aspect of the invention 1t

is also preferred that the carrier plate is arranged 1n a dis-

tance from the housing. To achieve a weight reduction the car-

rier plate may advantageously be a perforated plate. Further

the fixation elements extending to the outside of the housing

may simultaneously (co-)act as spacers. For example, the fixa-

tion means may be formed by screws the position of which,

relative to the housing, i1s defined by lock nuts.

Another further development of the cold and/or heat accumula-

tor also preferred in connection with the fifth aspect of the
invention contemplates that at least some clearances between
the housing and the components arranged therein are foamed.

The foaming material contributes to the thermal insulation as

well as to sound attenuation here. Preferably all cavities are

foamed, also the section between the carrier plate and the op-

posite housing bottom.

A further development of the cold and/or heat accumulator also

preferred within the framework of the fifth aspect of the 1in-

vention contemplates that the first heat exchanger is provided

to be perfused by a first heat transfer medium, that the first

heat exchanger comprises at least one first serpentine-shaped

hollow profile, wherein at least one carrier element is ar-

ranged between at least some of the first serpentines respec-

tively formed by two adjacent first limbs and a first connect-
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ing zone, and that the carrier elements are formed by a plu-
rality of carrier element strips orientated substantially per-
pendicular to the first limbs. The carrier elements may, in

particular, be graphite elements in this case as well, the

heat storage medium preferably being a phase change material

such as, for example, water or paraffin. If graphite strips
are used as carrier element strips the heat conductivity can,

for example, be increased from 5 W/mK to 30 W/mK as compared

to the utilisation of graphite plates. A better heat conduc-
tivity leads to distinctly shorter charging times of the cold

and/or heat accumulator and is therefore particularly advanta-

geous.

With respect to the fifth aspect of the invention as well 1t

is preferred for the cold and/or heat accumulator that the

first heat exchanger is provided to be perfused by a first

heat transfer medium, that the first heat exchanger comprises

at least two first serpentine-shaped hollow profiles arranged
adjacent to each other, the respectively one end portion of
said hollow profiles being connected to a first common heat
transfer medium inlet while the respectively other end portion
is connected to a first common heat transfer medium outlet,
and that the connection between the one end portions and the
first common heat transfer medium inlet is established via in-

terconnecting lines of substantially the same length. If, for

example, a refrigerant is used as the first heat transfer me-

aund

dium it may, also within the framework of the fifth aspect of

the invention, be ensured by this measure that the at least

two, preferably, however, more first serpentine-shaped hollow

profiles are uniformly supplied with the refrigerant with re-
spect to the amount as well as with respect to the pressure sSo
that all the first hollow profiles may be optimally used, for

example while being charged with coollng energy, which leads

to a uniform distribution of the cooling energy inside the

cold and/or heat accumulator.
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Another further development of the cold and/or heat accumula-

tor advantageous in connection with the fifth aspect of the

invention contemplates that the first heat exchanger 1s pro-

vided to be perfused by a first heat transfer medium, that the

first heat exchanger comprises at least one first serpentine-

shaped hollow profile, one end portion of which is connected

to a first heat transfer medium inlet while the other end por-

tion is connected to a first heat transfer medlium outlet, and

that the one end portion of the first serpentine-shaped hollow

profile is located higher than the other end portion of the

first serpentine-shaped hollow profile with respect to the in-
tended installation position. This solution is particularly
advantageous when a refrigerant is used as the first heat
transfer medium since a refrigerant flow from the top to the

f—

bottom enables a secure prevention of an accumulation of oil

in the first heat exchanger.

At least in case of some embodiments it may, also within the

g

framework of the fifth aspect of the invention, be advanta-

geous that the cold and/or heat accumulator comprises a second

heat exchanger provided to be perfused by a second heat trans-

1

first heat exchanger

fer medium, and that the surface of the

effective for the heat exchange is smaller than the surface of

the second heat exchanger effective for the heat exchange. 1f,

for example, the first heat exchanger is formed by a plurality

of serpentine-shaped first hollow profiles arranged adjacent

to each other and the second heat exchanger 1is formed by a

plurality of second serpentine-shaped hollow profiles arranged

adjacent to each other and preferably between the first hollow

profiles, the number of the first serpentine-shaped hollow

profiles may be smaller than that of the second serpentine-
shaped hollow profiles. In any case the purpose of this meas-
ure is the capability of transporting the stored cooling en-

ergy or heat to the place where it 1s needed as rapidly as
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possible. The effective surface of the first heat exchanger

1s, due to space restrictions, selected so that 1t 1s as small

as possible, however, large enough so that, for example, an

efficient and sufficiently fast charging is possible via a re-

frigerant.

Brief Description of the Drawings

1 1]

Figure 1 shows a perspective illustration of an embodiment o:
the cold and/or heat accumulator according to the

invention;

Figure 2 shows a side view of the arrangement of a first heat

exchanger and a second heat exchanger used 1n the
cold and/or heat accumulator according to Figure 1;

and

e
-
—

Figure 3 shows a perspective view of the arrangement of a
first heat exchanger and a second heat exchanger
used in the cold and/or heat accumulator according

to Figure 1.

Description of a Preferred Embodiment

In the following, figures 1 to 3 are commonly made reference

B

to, it being understood that some components or sections of

components are not recognisable in all of the figures.

The cold and/or heat accumulator 10 shown in figure 1 com-

prises a housing 46 only shown transparently and indicated by

dot-chain-lines. In the housing 46 a first heat exchanger 14
and a second heat exchanger 24 are arranged on a carrier plate

48 which, with respect to the illustration of figure 1, 1is
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provided 1in a distance to the bottom of the housing 46. In the

1llustrated case the first heat exchanger 14 comprises three

first serpentine-shaped hollow profiles 16 disposed adjacent

to each other in such a distance to each other that second

serpentine-shaped hollow profiles 20 of the second heat ex-

changer 24 can extend between them. Between the first serpen-
tines respectively formed by two adjacent first limbs 18 and a
first connecting zone 20 and between the second serpentines
respectively formed by two adjacent second limbs 28 and a sec-
ond connecting zone 30, carrier elements 12 charged with a
cold or heat storage medium are arranged. The carrier elements

12 are formed by a plurality of carrier element strips 272 ex-

tending substantially perpendicular to the first limbs 18 and

the second limbs 28 so that the carrier element strips 22 are

orientated substantially parallel to the first connecting

zones 20 and the second connecting zones 30. The first hollow

profiles 16 and the second hollow profiles 26 preferably com-

prise spring-elastic properties so that a friction-locked in-

terconnection of the carrier elements 12 and of the first heat
exchanger 14 as well as of the second heat exchanger 24 1s es-

tablished as described in detail in the DE 102 420 69 R4.

As carrier element strips 22 particularly graphite strips are
feasible, the heat storage medium preferably being a phase
change material such as, for example, water or paraffin. If

graphite strips are used as carrier element strips 22, the

heat conductivity may, for example, be increased from 5 W/mK

—

to 30 W/mK as compared to the utilisation of graphite plates.

A better heat conductivity will lead to distinctly shorter
charging times of the cold and/or heat accumulator 10 and 1is

therefore particularly advantageous.

The one end portions 32 of the first serpentine-shaped hollow

profiles 16 are connected to a first common heat transfer me-

dium inlet 36 via individual connection lines 44, a distribu-
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tor 42 and a common interconnection line section 40. Between
the one end portions 32 of the first serpentine-shaped hollow
profiles 16 and the individual connection lines 44, an inlet
rod 64 is provided which serves to stabllise the arrangement

F

without connecting the one end portions 32 of the first ser-

pentine-shaped hollow profiles 16 to each other. Even though

the distances between the first common heat transfer medium

inlet 36 and the one end portions 32 of the three first ser-

pentine-shaped hollow profiles 16 have different lengths, the

connection between the one end portions 32 and the first com-

mon heat transfer medium inlet 36 is, altogether, established
via interconnecting lines having the same lengths. For this

purpose all individual connection lines 44 have the same

lengths but are bent differently. Between the common intercon-
nection line section 40 and the individual connection lines 44
a distributor 42 in the form of a Venturi distributor is pro-

vided. The Venturi distributor 42 may, in its interior, 1in-

clude a throttle in the form of a bottleneck so that the cross
section of the common interconnection line section 40 located
upstream of the throttle as well as the sum of the cross sec-
tions of the individual connection lines 44 are larger than

F

the cross section of the bottleneck. Owing to the type of dis-

tributor 42 and the interconnecting lines having the same

lengths, a with respect to the amount as well as with respect

P

to the pressure, uniform supply of the first serpentine-shaped

hollow profiles 16 with the first heat transfer medium is ob-

T~ L

tained which medium may, in particular, be a refrigerant.

the first heat transfer medium is supplied to the first common

heat transfer medium inlet 36 in the form of a compressed re-
frigerant, the first heat exchanger 14 may serxrve as an evapo-
rator for charging the cold and/or heat accumulator 10 with

cooling energy.

The other end portions 34 of the first serpentine-shaped hol-

low profiles 16 are connected to a first common heat transfer
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medium outlet 38 wvia a first outlet pipe 66. The first common

heat transfer medium inlet 36 and the first common heat trans-

fer medium outlet 38 are located adjacent to each other inside
of a2 coupling element, namely 1n the area of a corner of the

cubic housing 46. In this connection it 1s evident that the

first common heat transfer medium inlet 36 and the first com-
mon heat transfer medium outlet 38 are preferably accessible

from the outside, for example via a suitable opening in the

housing 46. This arrangement of the first common heat transfer
medium inlet 36, among other things, renders it possible that
the first common interconnection line section 40 extends par-

allel to a cuboid edge 52, i.e. straight with respect to the

distributor 42, which also contributes to a uniform distribu-

tion of the first heat transfer medium.

In the embodiment shown the one end portions 32 of the first

serpentine-shaped hollow profiles 16 serving as an 1nlet are

positioned higher than the other end portions 34 of the first

serpentine~-shaped hollow profiles 16 with respect to the final

=

installation position of the cold and/or heat accumulator 10.

In this way the first heat exchanger 14 is perfused by the

first heat transfer medium from the top to the bottom. Par-
ticularly when the first heat transfer medium is a refrigerant
this solution will prevent oil from accumulating in the first

heat exchanger 14.

The second heat transfer medium 24 is provided to be perfused

by a second heat transfer medium which is preferably brine.

For this purpose the one end portions 54 of the second serpen-

tine-shaped hollow profiles 26 are connected to a second com-
mon heat transfer medium inlet 58 via an inlet pipe 68. The
other end portions 56 of the second serpentine-shaped hollow
profiles 26 are connected to a second common heat transfer me-

dium outlet 60 via a second outlet pipe 70 so that the second

heat exchanger 24 is perfused from the bottom to the top. If
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the first heat transfer medium 1s a refrigerant and the second

]

heat transfer medium is brine and the refrigerant is used for

charging the cold and/or heat accumulator 10 with cooling en-

ergy and the brine is used for discharging the cold and/or

- heat accumulator 10, the cold and/or heat accumulator 10 1is

charged and discharged in a counterflow process. Among other

t)

things this contributes to the fact that a difference between

the current temperature of the second heat transfer medium and
the current temperature of the immediately adjacent cold or

heat storage medium is always as large as possible.

Even though this is not shown it may, in some cases, be advan-

tageous when the surface of the first heat exchanger 14 effec-

tive for the heat exchange is smaller than the surface of the

second heat exchanger 24 effective for the heat exchange, for

example by providing fewer first serpentine-shaped hollow pro-

files 16 than second serpentine-shaped hollow profiles 26. The

purpose of this measure is the capability of transporting the

stored cooling energy or heat to the place where it 1s needed

i

first heat

as fast as possible. The effective surface of the

exchanger 14 is, due to space restrictions, selected so that

it is as small as possible, but sufficiently large that, for

example, an efficient and sufficiently rapid charging via a

refrigerant is possible.

The carrier plate 48 formed as a perforated plate comprises

fixation means 50 in the form of four screws (of which only
three are shown) protruding beyond the housing 46. The back-

ground of this measure is that cavities inside of the housing

46 are preferably foamed using an insulating foam so that the

entire interconnection of the heat exchangers 14, 24 and the

carrier elements 12 is completely surrounded by a foamed mate-

rial. To ensure this, the carrier plate 48 is arranged 1in a

corresponding distance to the housing 46, for example by means

of suitable spacer elements such as nuts or the like. The
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fixation elements 50 extending to the outside of the housing

ensure that the interconnection of the heat exchangers 14, 24
and the carrier elements 12 can be fixed directly at the tar-
get position, for example in the vehicle. If said fixation was
only effected indirectly via the housing 46, vibrations, for
example, might result in an oscillation of the interconnection

'

of the heat exchangers 14, 24 and the carrier elements 12 in-

. -

side of the housing 46, which might, for example, lead to ir-

ritating noises and/or, in the worst case, to a detachment of
the connections. All in all the fixation of the cold and/or
heat accumulator 10 according to the invention provides more

integration options.

Between the interconnection of the heat exchangers 14, 24 as

well as the carrier elements 12 and the housing 46 preferably
elastic spacers 62 are provided which, in particular, stabi-
lise the position of the interconnection of the heat exchang-

ers 14, 24 as well as the carrier element 12 with respect to

the housling 46 before the cavities are foamed.

The serpentine-shaped hollow profiles 16, 26 of the first heat

exchanger 14 and of the second heat exchanger 24 are, 1n the

1llustrated case, formed by flat pipes, which i1s preferred. In

this connection, however, the height of the flat pipes 1is

preferably selected so that it is large enough to keep the

pressure losses low.

The cold and/or heat accumulator according to the invention is

characterised by a good heat conduction, short charging times,

a high cooling or heating performance, low pressure losses as

well as a better cooling agent distribution.

The features of the invention disclosed in the above descrip-

tion, in the drawings as well as in the claims may be 1mpor-

tant for the realisation of the invention individually or 1in
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any combination. In particular the different aspects of the

invention may be combined in an advantageous manner, therefore

the possible combinations not (yet) claimed or explicitly ex-
plained of the features mentioned in the claims and in the de-

5 scription shall also be deemed disclosed.
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List of Numerals

10 cold and/or heat accumulator
12 carrler elements
14 first heat exchanger

16 first serpentine-shaped hollow profiles

18 first limbs

20 first connecting zones
22 carrier element strip
24 second heat exchanger

26 second serpentine-shaped hollow profiles

28 second limbs

30 second connecting zones

32 one end portions of the first hollow profiles

34 other end portions of the first hollow profiles
36

| -

“1rst common heat transfer medium inlet

38 first common heat transfer medium outlet
40 common interconnection line section

472 distributor
44 individual connection lines
46 housing

43 carrlier plate

50 fixation means

52 cuboid edge

54 one end portions of the second hollow profiles
56 other end portions of the second hollow profiles
58 second common heat transfer medium inlet

60 second common heat transfer medium outlet

62 spacer

04 inlet rod

66 first outlet pipe

03 inlet pipe

70 second outlet pipe
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PCT/DE2006/000922
Webasto AG

CLAIMS

1. A cold and/or heat accumulator (10) comprising a plurality
of carrilier elements (1l2) charged with a cold or heat storage

medium and at least one first heat exchanger (14) provided to

be perfused by a first heat transfer medium and comprising at
least one first serpentine-shaped hollow profile (16), wherein

at least one carrier element (12) is disposed between at least

some of the first serpentines respectively formed by two adja-
cent first limbs (18) and a first connecting zone (20), char-

acterised in that the carrier elements (1l2) are formed by a

plurality of carrier element strips (22) orientated substan-

tially perpendicular to the first limbs (18).

2. The cold and/or heat accumulator (10) according to claim

1, characterised in that the carrier element strips (22) are

orientated substantially parallel to the first connecting

zones (20).

3. The cold and/or heat accumulator (10) according to claim 1

or 2, characterised in that it comprises a second heat ex-

changer (24) provided to be perfused by a second heat transfer
medium and comprising at least one second serpentine-shaped

hollow profile (26), wherein the carrier element strips (22)

are further arranged between at least some of the second ser-
pentines respectively formed by two adjacent second limbs (28)

and a second connecting zone (30).
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4, The cold and/or heat accumulator (10) according to one of

the preceding claims, characterised in that the surface of the

first heat exchanger (14) effective for the heat exchange 1is

smaller than the surface of the second heat exchanger (24) e

)]
!

fective for the heat exchange.

5. The cold and/or heat accumulator (10) according to one of

the preceding claims, characterised in that the first heat ex-

changer (1l4) comprises at least two first serpentine-shaped

hollow profiles (1l6) arranged adjacent to each other, the re-

spectively one end portion (32) of said hollow profiles being

connected to a first common heat transfer medium inlet (36)
and the respectively other end portion (34) being connected to

a first common heat transfer medium outlet (38), and in that

the connection between the one end portions (32) and the first
common heat transfer medium inlet (36) is established via in-

terconnecting lines (40, 42, 44) of substantially the same

length.

6. The cold and/or heat accumulator (10) according to one of
the preceding claims, characterised in that one end portion

(32) of the first serpentine-shaped hollow profile (16) 1s

connected to a first heat transfer medium inlet (36) and the

other end portion (34) of the first serpentine-shaped hollow

profile (16) is connected to a first heat transfer medium out-

let (38) and that the one end portion (32) of the first ser-
pentine-shaped hollow profile (16) 1s located higher than the

other end portion (34) of the first serpentine-shaped hollow

profile (16) with respect to the intended installation posi-

tion.

)

7. The cold and/or heat accumulator (10) according to one o:

the preceding claims, characterised in that it comprises a

housing (46) in which at least the carrier elements (12) and

the first heat exchanger (14) are disposed and that the car-
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rier elements (12) and the first heat exchanger (14) are ar-
ranged on a carrier plate (48) also provided 1in the housing

and comprising fixatlon means (50) extending to the outside of

the housing (406).

8 . A cold and/or heat accumulator (10) comprising a plurality

of carrier elements (12) charged with a cold or heat storage

medium and at least one first heat exchanger (14) provided to
be perfused by a first heat transfer medium and comprising at
least two first serpentine-shaped hollow profiles (16) ar-

ranged adjacent to each other, the respectively one end por-

tion (32) of said hollow profiles being connected to a first

common heat transfer medium inlet (36) and the respectively
other end portion (34) being connected to a first common heat

transfer medium outlet (38), characterised in that the connec-

tion between the one end portions and the first common heat

transfer medium inlet i1is established via interconnecting lines

(40, 42, 44) of substantially the same length.

0. The cold and/or heat accumulator (10) according to claim

3, characterised in that it is substantially cubic and that

rhe first common heat transfer medium inlet (36) is located 1in

the area of an edge (52) of the cuboid.

10. The cold and/or heat accumulator (10) according to claim 8

or 9, characterised in that the interconnecting lines (40, 42,

44) consist of a common interconnection line section (40), a

distributor (42), and individual connection lines (44).

11. The cold and/or heat accumulator (10) according to claim

10, characterised in that the distributor (42) is a Venturl

distributor.

12. The cold and/or heat accumulator (10) according to claim

10 or 11, characterised in that the common interconnection
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line section (40) extends substantially vertically with re-

spect to the intended installation position.

L}

13. The cold and/or heat accumulator (10) according to one o:

the claims 8 to 12, characterised in that the first heat

transfer medium is a refrigerant.

14. The cold and/or heat accumulator (10) according to one of

the claims 8 to 13, characterised in that 1t comprises, a sec-

ond heat exchanger (24) provided to be perfused by a second

heat transfer medium and comprising at least two second ser-

pentine-shaped hollow profiles (26) arranged adjacent to each

other, the respectively one end portion (54) of said hollow

profiles being connected to a second common heat transfer me-
dium inlet (58) and the respectively other end portion (56)

being connected to a second common heat transfer medium outlet

(60) .

15. The cold and/or heat accumulator (10) according to claim

14, characterised in that the surface of the first heat ex-

changer (14) effective for the heat exchange 1s smaller than

the surface of the second heat exchanger (24) effective for

the heat exchange.

16. The cold and/or heat accumulator (10) according to clailm

14 or 15, characterised in that the second heat transfer me-

dium 18 brine.

B

17. The cold and/or heat accumulator (10) according to one O

the claims 8 to 16, characterised in that at least one carrier

element (12) is arranged at least between some of the first
serpentines respectively formed by two adjacent first 1limbs

(18) and a first connecting zone (20) and that the carrier

elements (12) are formed by a plurality of carrier element
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strips (22) orientated substantially perpendicular to the

first limbs (18).

18. The cold and/or heat accumulator (10) according to one of

the claims 8 to 17, characterised in that the respectively one

end portion (32) of the first serpentine-shaped hollow pro-

files (16) is connected to a first common heat transfer medium

inlet (36), that a respectively other end portion (34) of the

first serpentine-shaped hollow profiles 1s connected to a

first common heat transfer medium outlet (38) and that the one

end portions (32) of the first serpentine-shaped hollow pro-

files (16) are located higher than the other end portions (34)

of the first serpentine-shaped hollow profiles (16) with re-

spect to the intended installation position.

19. The cold and/or heat accumulator (10) according to one of

the claims 8 to 18, characterised in that it comprises a hous-

ing (46) in which at least the carrier elements (12) and the

first heat exchanger (14) are disposed, and that the carrier
elements (12) and the first heat exchanger (14) are arranged

on a carrier plate (48) also provided in the housing (46) and

comprising fixation means (50) extending to the outside of the

housing (46).

20. A cold and/or heat accumulator (10) comprising a plurality

of carrier elements (12) charged with a cold or heat storage

medium and at least one first heat exchanger (14) provided to

be perfused by a first heat transfer medium and comprising at
least one first serpentine-shaped hollow profile (16), one end
portion (32) of which 1s connected to a first heat transfer

medium inlet (36) while the other end portion (34) 1s con-

nected to a first heat transfer medium outlet (38), character-

ised in that the one end portion (32) of the first serpentine-

shaped hollow profile (16) is located higher than the other
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end portion (34) of the first serpentine-shaped hollow profile

(16) with respect to the intended installation position.

21. The cold and/or heat accumulator (10) according to claim

20, characterised in that the first heat transfer medium is a

refrigerant.

22. The cold and/or heat accumulator (10) according to claim

20 or 21, characterised in that 1t comprises a second heat ex-

changer (24) provided to be perfused by a second heat transfer

medium and comprising at least one second serpentine-shaped

hollow profile (26), one end portion (54) of which i1s con-
nected to a second heat transfer medium inlet (58) and the

other end portion (56) of which 1s connected to a second heat

transfer medium outlet (60).

23. The cold and/or heat accumulator (10) according to claim

22, characterised in that the one end portion (54) of the sec-

ond serpentine-shaped hollow profile (26) is located lower
than the other end portion (56) of the second serpentine-
shaped hollow profile (26) with respect to the intended in-

stallation position.

24. The cold and/or heat accumulator (10) accorxrding to claim

22 or 23, characterised in that the second heat transfer me-

dium 1s brine.

25. The cold and/or heat accumulator (10) according to one ot

-

the claims 22 to 24, characterised in that the surface of the

first heat exchanger (14) effective for the heat exchange 1is

smaller than the surface of the second heat exchanger (24) ef-

fective for the heat exchange.

'

26. The cold and/or heat accumulator (10) according to one oOrf

the claims 20 to 25, characterised in that at least one car-
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rier element (1l2) is arranged at least between some of the

first serpentines of the first heat exchanger (14) respec-

tively formed by two adjacent first limbs (18) and a first

connecting zone (20) and that the carrier elements (1l2) are

formed by a plurality of carrier element strips (22) orien-

tated substantially perpendicular to the first limbs (18).

27. The cold and/or heat accumulator (10) according to one of

the claims 20 to 26, characterised in that the first heat ex-

changer (14) comprises at least two first serpentine-shaped

hollow profiles (16) arranged adjacent to each other, the re-

spectively one end portion (32) of said hollow profilles being
connected to a first common heat transfer medium inlet (36)

and the respectively other end portion (34) being connected to
a first common heat transfer medium outlet (38), and that the

connection between the one end portions (32) and the first

common heat transfer medium inlet (36) 1s established via 1in-

terconnecting lines (40, 42, 44) of substantially the same

length.

)

28. The cold and/or heat accumulator (10) according to one of

the claims 20 to 27, characterised in that it comprises a

housing (46) in which at least the carrier elements (12) and
the first heat exchanger (14) are disposed, and that the car-
rier elements (12) and the first heat exchanger (14) are ar-

ranged on a carrier plate (48) also provided in the housing

(46) and comprising fixation means (50) extending to the out-

P

side of the housing.

29. A cold and/or heat accumulator (10) comprising a plurality

of carrier elements (12) charged with a cold or heat storage

medium, at least one first heat exchanger (14) provided to be

perfused by a first refrigerant and a second heat exchanger

(24) provided to be perfused by a second heat transfer medium,

o~

characterised in that the surface of the first heat exchanger
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(14) effective for the heat exchange 1s smaller than the sur-

face of the second heat exchanger (24) effective for the heat

exchange.

30. The cold and/or heat accumulator (10) according to claim

29, characterised in that the first heat exchanger (14) com-

prises at least one first serpentine-shaped hollow profile

(16), wherein at least one carrier element (1l2) is arranged at

least between some of the first serpentines respectively

formed by two adjacent first limbs (1l8) and a first connecting

zone (20).

31. The cold and/or heat accumulator (10) according to claim

29 or 30, characterised in that the second heat exchanger (24)

comprises at least one second serpentine-shaped hollow profile

(26), wherein at least one carrier element (1l2) 1s arranged at

least between some of the second serpentines respectively

formed by two adjacent second limbs (28) and a second connect-

ing zone (30).

32. The cold and/or heat accumulator (10) according to claim

31, characterised in that fewer first serpentine-shaped hollow

profiles (26) than second serpentine-shaped hollow profiles

(26) are provided.,

33, The cold and/or heat accumulator (10) according to one of

the claims 29 to 32, characterised in that at least one car-

rier element (1l2) is arranged at least between some of the

first serpentines of the first heat exchanger (l4) respec-

tively formed by two adjacent first limbs (18) and a first

connecting zone (20), and that the carrier elements (12) are

formed by a plurality of carrier element strips (22) orien-

tated substantially perpendicular to the first limbs (18).
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34, The cold and/or heat accumulator (10) according to one of

the claims 29 to 33, characterised in that the first heat ex-

changer (14) comprises at least two first serpentine-shaped

hollow profiles (16) arranged adjacent to each other, the re-

spectively one end portion (32) of said hollow profiles beilng

connected to a first common heat transfer medium inlet (36)
and the respectively other end portion (34) being connected to

a first common heat transfer medium outlet (38), and that the

connection between the one end portions (32) and the first
common heat transfer medium inlet (36) is established via in-
terconnecting lines (40, 42, 44) of substantially the same

length.

35. The cold and/or heat accumulator (10) according to one ot

the claims 29 to 34, characterised in that the first heat ac-

cumulator (14) comprises at least one first serpentine-shaped
hollow profile (16), one end portion (32) of which 1S COn-

nected to a first heat transfer medium inlet (36) while the

other end portion (34) is connected to a first heat transfer

medium outlet (38), and that the one end portion (32) of the

first serpentine-shaped hollow profile (16) is located higher

than the other end portion (34) of the first serpentine-shaped

hollow profile (16) with respect to the intended installation

position.

36. The cold and/or heat accumulator (10) according to one of
the claims 29 to 35, characterised in that it comprises a
housing (46) in which at least the carrier elements (12), the
first heat exchanger (14) and the second heat exchanger (24)
are disposed, and that the carrier elements (12), the first

heat exchanger (14) and the second heat exchanger (24) are ar-

ranged on a carrier plate (48) also provided in the housing

(46) and comprising fixation means (50) extending to the out-

side of the housing (46).
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37. A cold and/or heat accumulator (10) comprising a housing
(46) in which at least one carrier element (12) charged with a
cold or heat storage medium and at least one first heat ex-
changer (14) are arranged, characterised in that the at least
one carrier element (12) and the at least one heat exXchanger
(14) are arranged on a carrier plate (48) also provided 1n the
housing (46) and comprising fixation means (50) extending to

the outside of the housing (46).

38. The cold and/or heat accumulator (10) according to claim
37, characterised in that the carrier plate (48) 1is disposed

in a distance to the housing (46).

39, The cold and/or heat accumulator (10) according to clailm

37 or 38, characterised in that at least some clearances be-

tween the housing (46) and components contained therein are

foamed.

40, The cold and/or heat accumulator (10) according to one of

the claims 37 to 39, characterised in that the first heat ex-

changer (14) is provided to be perfused by a first heat trans-
fer medium, that the first heat exchanger (14) comprises at

least one first serpentine-shaped hollow profile (16), wherein

at least one carrier element (12) is arranged at least between
some of the first serpentines respectively formed by two adja-

cent first limbs (18) and a first connecting zone (20), and

that the carrier elements (12) are formed by a plurality of
carrier element strips (22) orientated substantially perpen-

dicular to the first limbs (18).

41. The cold and/or heat accumulator (10) according to one of

the claims 37 to 40, characterised in that the first heat ex-

changer (14) is provided to be perfused by a first heat trans-

fer medium, that the first heat exchanger (14) comprises at

least two first serpentine-shaped hollow profiles (16) ar-
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ranged adjacent to each other, the respectively one end por-

tion (32) of said hollow profiles being connected to a first

common heat transfer medium inlet (36) and the respectively

other end portion (34) being connected to a first common heat

transfer medium outlet (38), and that the connection between

the one end portions (32) and the first common heat transfer

medium inlet (36) is established via interconnecting lines

(40, 42, 44) of substantially the same length.

42 . The cold and/or heat accumulator (10) according to one of

the claims 37 to 41, characterised in that the first heat ex-

changer (14) is provided to be perfused by a first heat trans-

fer medium, that the first heat exchanger (14) comprises at

least one first serpentine-shaped hollow profile (16), one end

portion (32) of which is connected to a first heat transfer
medium inlet (36) while the other end portion (34) is con-

nected to a first heat transfer medium outlet (38), and that

the one end portion (32) of the first serpentine-shaped hollow

profile (16) is located higher than the other end portion (34)

of the first serpentine-shaped hollow profile (16) with re-

spect to the intended installation position.

43. The cold and/or heat accumulator (10) according to one of

the claims 37 to 42, characterised in that it comprises a sec-

ond heat exchanger (24) provided to be perfused by a second

heat transfer medium, and that the surface of the first heat

exchanger (14) effective for the heat exchange is smaller than

’
—

fective for

the surface of the second heat exchanger (24) e:

the heat exchange.
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