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Description

TECHNICAL FIELD

[0001] The present invention relates generally to the
service of food at a desired temperature and, more par-
ticularly, to systems and apparatus for heating and cool-
ing food for serving.

BACKGROUND

[0002] Perishable foods for home, market, catering
and restaurant buffets are conventionally chilled by ice
or commercially manufactured containers of freezable
material, or by refrigeration systems. When the ice melts
and the freezable material warms, these cooling media
lose their ability to keep foods safe and may render them
unsuitable or hazardous for consumption. Refrigeration
systems are bulky and costly, requiring condensers, coils
and harmful chemicals and, further, must be serviced
and maintained. Additionally, they are not easily adapted
for portability.
[0003] Other foods need to be heated or kept warm for
home, market, catering and restaurant buffet service.
Conventional sources of heat include flame and electric-
ity, e.g. by use of alcohol-based combustible gels, such
as those offered under the tradename STERNO, or by
electric hot plates. Flame sources often produce local
hot spots and uneven heating and may produce fumes,
odors, or other combustion products. The indoor pollution
and health risks to food service workers and patrons from
these combustion products are beginning to be viewed
with concern by those in the industry.
[0004] An earlier design of a warm-up and cooling tray
for ready-to-serve food is described in U.S. Patent
5,941,077, the disclosure of which is incorporated herein
by reference. Such design features two heat-conducting
plates in an enclosure, two Peltier elements positioned
underneath these plates, a control device for switching
the Peltier elements into a plate-cooling or plate-heating
mode, as well as selector switches for selecting the de-
sired mode and temperature. U.S. Patent 6,735,958, the
disclosure of which is also incorporated by reference,
explains that the type of heating and cooling tray dis-
closed in the ’077 patent suffers from a shortcoming in
that it cannot produce plate temperatures that lead to
ready-to-serve food temperatures in line with current re-
quirements for hygienic considerations. The ’958 patent
addresses this shortcoming by combining a foil-type
heating element with the Peltier elements in order to heat
the hot plates of the design "more quickly and/or to higher
temperature levels than is possible with Peltier elements
alone", thus achieving temperatures that meet current
hygienic requirements. However, by requiring additional
heating elements, additional components, monitoring el-
ements, and control circuitry are required to manage the
interaction of the disparate type of heating elements, thus
raising the costs of such a design.

[0005] Earlier designs of cooling devices are disclosed
in US 3,314,242, US 5,588,300 and US 5,653,111. Doc-
ument US5588300 discloses a system according to the
preamble of claim 1. A food heating and cooling device
with separate hot and cold trays is disclosed in US
2001-0004863.
[0006] Consequently, a device that allows for both
heating and cooling of a food with a simple set of controls
and using only a single-type of temperature adjusting el-
ement would be an improvement in the art. The ability to
use such a device with pre-existing food service trays,
carts and chafing dishes would be an additional improve-
ment. Such a device that is portable and battery powered
would be a further improvement.

SUMMARY

[0007] The present invention provides an apparatus
for heating or cooling food to an appropriate temperature
for service in a standard food service container, such as
a chafing dish or food cart. A thermally conductive plate
has at least one Peltier chip attached thereto to drive a
temperature difference. The system for maintaining a
serving dish at a desired temperature for serving food is
defined by claim 1. Advantageously, the Peltier chips are
in thermally conductive contact with a heat exchanger.
Advantageously, a heat transfer liquid, such as a food
grade coolant or water circulates through tubing in the
heat exchanger and a separate radiator, perpetuating
the temperature difference at the plate. The heat ex-
changer and radiator may be spaced apart by a gap. One
or more fans may be placed to encourage airflow through
the radiator. A coolant reservoir and pump may be in-
cluded. In some embodiments, the apparatus may be
sized to fit within a standard chafing dish and may include
a battery for portability.

DESCRIPTION OF THE DRAWINGS

[0008] It will be appreciated by those of ordinary skill
in the art that the various drawings are for illustrative pur-
poses only. The nature of the present invention, as well
as other embodiments of the present invention, may be
more clearly understood by reference to the following
detailed description of the invention, to the appended
claims, and to the several drawings.

FIGS. 1A and 1B are exploded views of a number
of components of two different unassembled sys-
tems in accordance with the principles of the present
invention.
FIG. 2 is a cutaway partial side view showing the
relationship of some of the components of FIG. 1A
with a frame or pan.
FIG. 3 is a side view of the pan of FIG. 2, showing a
set of controls for an apparatus in accordance with
the present invention.
FIG. 4 is a cutaway partial side view showing the
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relationship of some of the components of FIG. 1B
with a frame.
FIG. 5 is a wiring diagram, showing embodiments of
wiring the Peltier elements of the systems of FIGS.
1A and 1B.

DETAILED DESCRIPTION

[0009] The present invention relates to systems for
heating or cooling food to an appropriate temperature for
service in a standard food service container, such as a
chafing dish or food cart. It will be appreciated by those
skilled in the art that the embodiments herein described,
while illustrating certain embodiments, are not intended
to limit the invention which is defined by the appended
claims.
[0010] FIG. 1A depicts one illustrative embodiment of
components for an apparatus 10 in accordance with the
present invention, shown in an exploded view. In some
embodiments, these components will be retained in a
frame 200 or "pan" as depicted in FIGS. 2 and 3. For
clarity, this description will refer to FIGS. 1A, 2 and 3,
and like elements are consistently numbered therebe-
tween.
[0011] A thermally conductive plate 100 forms the up-
per portion of the apparatus 10. The thermally conductive
plate 100 may be made from a thermally conductive ma-
terial and must be strong enough to hold a steam tray,
chafing dish, or other food container, such as a pan. Suit-
able thermally conductive materials may include copper,
steel, aluminum or other metallic sheets, but it will be
appreciated that any thermally conductive material of suf-
ficient strength may be used.
[0012] Mounted underneath the thermally conductive
plate 100 is a plurality of Peltier chips 102. Each Peltier
chip 102 is a thermoelectric converter element whose
effect is based on the Peltier principle in that they are
capable of both cooling and heating by virtue of the fact
that between their electrodes a temperature differential
is created whose directionality is a function of the direc-
tion of the current. In the depicted embodiment, six Peltier
chips 102 are shown. It will be appreciated that any
number may be used, which is sufficient to heat or cool
plate 100 to a suitable temperature. Applicants have
found that a plurality of Peltier chips is capable of reach-
ing suitable temperatures, contrary to the teachings of
the cited prior art references.
[0013] Each Peltier chip 102 may be mounted to the
plate 100. This may be accomplished with a thermally
conductive epoxy. One suitable epoxy is the GREEN
EPOXY available from Marlow Industries, Dallas, Texas.
Alternatively, each Peltier chip 102 may be mounted to
the plate 100 by using a mounting bracket, which contacts
the Peltier chip 102 to the plate 100. Thermal grease may
be disposed between the Peltier chip 102 and the plate
100 to facilitate thermal flow.
[0014] The underside of each Peltier chip 102 is mount-
ed to a heat exchanger 104, as by bonding with thermal

epoxy, or using a mounting bracket and thermal grease.
Heat exchanger 104 includes a body 103 made of a ther-
mally conductive material through which runs tubing 105.
Tubing 105 allows circulation of a heat transfer liquid,
such as a coolant, through the heat exchanger 104. For
example, where the Peltier chips 102 are running in a
cooling mode, and the "hot" side of the chips 102 faces
the heat exchanger 104, circulation of coolant through
the tubing may be used to remove waste heat from the
chips 102.
[0015] Tubing 105 exits the heat exchanger 104 and
is continuous to a radiator 106 positioned below the heat
exchanger 104. The tubing 105 may also be communi-
catively connected with a reservoir 108 and a pump 110.
Reservoir 108 provides an opening and cap for filling and
draining heat exchange fluid, and pump 110 may be used
to circulate the heat transfer fluid through the tubing 105.
In some embodiments, pump 110 and reservoir 108 may
be positioned beneath the radiator 106, in order to facil-
itate access thereto. Pump 110 may be any pump with
sufficient power to circulate heat transfer fluid through
the tubing 105 at a rate sufficient to allow the device to
function at an acceptable rate of heating or cooling. Typ-
ically, centrifugal-type pumps may be used, although it
may be possible to utilize a larger in-line pump.
[0016] The radiator 106 is typically finned to provide a
larger surface area for convection heat exchange to the
surrounding air. The heat transfer fluid may be circulated
through the tubing from the heat exchanger 104 to the
radiator 106. Since the apparatus 10 is used for heating
or cooling food, a non-toxic heat transfer fluid may be
used. One such fluid is water, although other acceptable
commercially available non-toxic coolants, such as PAH-
NOL, offered by Houton Chemical, may be used.
[0017] As depicted, the generally planar radiator 106
is positioned such that the generally planar body is in a
horizontal position which is spaced apart from the heat
exchanger 104 by a gap G (best depicted in FIG. 2), to
allow for airflow therebetween. The gap must be sufficient
to allow airflow therethough in order to have an accept-
able level of cooling. One or more fans 107 may be at-
tached to the radiator 106 within the gap G to facilitate
air movement through the gap G and across radiator 106
to enhance heat exchange. Fans 107 may be directly
attached to the radiator 106 with a suitable thermal epoxy,
by attachment using a mounting bracket, or in any other
suitable manner. For example, the fans 107 may be at-
tached to a grillwork, which is then strapped to the radi-
ator 106.
[0018] In some alternative embodiments, rather than
bond each Peltier chip 102 to a common heat exchanger
104, each individual Peltier chip 102 may be bonded to
a separate cooling block, which has a channel for circu-
lation of a heat transfer fluid therethrough. Common tub-
ing may connect the channels to the radiator 106, as
described above with respect to heat exchanger 104. A
single heat exchanger 104 is currently preferred, due to
the reduction in parts necessary for assembly of an ap-
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paratus 10.
[0019] Electric power for the apparatus 10 may be pro-
vided by a battery 112, which may also be contained
within the frame 200. Such a battery powered device is
extremely portable and may be used in locations where
connection to an electrical outlet is undesirable or impos-
sible. Of course, it will be appreciated that a transformer
and line connection may be used to provide connection
to any standard electrical outlet for power. Currently, it
is preferred to operate the components of the apparatus
10 at a voltage of up to about 15V.
[0020] Turning to FIG. 2, a cutaway view is depicted,
showing one embodiment of the interactions of the com-
ponents of FIG. 1 with a frame or pan 200 to complete
an apparatus 10. As depicted in FIGS. 2 and 3, frame
200 may be a metallic box with an open top and bottom,
sized for use as a chafing dish or in a mobile food cart.
It will be appreciated that, although depicted as having
a rectangular shape, the frame 200 and components may
have any desired shape for a particular application, such
as a round or triangular frame and components for spe-
cific chafing dishes or food carts.
[0021] Frame 200 includes a number of vertically dis-
persed ridges, protuberances or shelves for interaction
with components of the apparatus 10. The uppermost
such shelf 202 encircles the entire internal perimeter of
frame 200 and may have a raised lip 203 at the distal
end. A gasket 205 may be placed in the shelf 202 and
thermally conductive plate 100 rests thereon. As depict-
ed, thermally conductive plate 100 may have a down
turned lower edge 101. Gasket 205 may be compressed
between plate 100 and shelf 202 to form a seal therebe-
tween. This allows for upper portion of the frame 200,
floored by plate 100, to act as a single chamber with a
floor and sidewalls. For example, food spilled from a dish
placed therein will be maintained therein. This protects
the remaining components and facilitates clean up. The
area above the plate 100 thus may also be used as a
steam tray by filling with water, or as a pan that directly
contacts the food product.
[0022] Two lower sets of protuberances 204 and 206
provide support for the heat exchanger 104 and radiator
106, respectively. Each of the lower sets of protuberanc-
es may be comprised of a number (such as two or four)
brackets extending at opposite sides of the frame 200,
or may be shelves formed from the metal of frame 200,
which may extend for a short distance upon any side of
the frame 200, or may encircle the frame 200. As shown,
the radiator 106 and heat exchanger 104 may simply rest
upon protuberances or may be attached thereto, as ap-
propriate. Additional structures may be placed in the
frame for retaining the battery 112, pump 110 and res-
ervoir 108, as desired for the particular embodiment.
[0023] FIG. 3 depicts a side view of frame 200, which
shows a vented band 250 around frame 200 formed at
the level of gap G (FIG. 2). This vented band may be
formed by placing a number of slots or openings in the
frame 200 or as otherwise known to those of skill in the

art (as by screening one or more large openings in the
frame 200). A second lower vented band 252 may be
formed at the level of the radiator 106. The vented bands
facilitate airflow across the radiator 106.
[0024] Also depicted in FIG. 3 is a control panel 260
for the apparatus 10. Control panel 260 may simply con-
sist of a single switch 262 with three settings, OFF, COOL
and HEAT. Switch 262 may consist of a double-pull dou-
ble-throw switch. Selection of either closed position,
(HEAT or COOL) closes the circuit in an opposite direc-
tion, reversing the flow of electricity through the Peltier
chips 102 and either cooling or heating thermally con-
ductive plate 100, as depicted in FIG. 5. In the COOL
position, the pump 110 and fans 107 may also be acti-
vated to transfer waste heat away from the plate 100.
[0025] In testing, an embodiment similar to that depict-
ed in FIG. 1A has been shown to maintain plate 100 at
a temperature of up to 290 degrees F in a heating mode
and to maintain the plate at or below 46 degrees F in a
cooling mode.
[0026] Turning to FIG. 1B a second illustrative embod-
iment of components for an apparatus 10A in accordance
with the principles of present invention, is depicted in an
exploded view. For clarity, like elements are consistently
numbered between FIGS 1A and 1B.
[0027] A thermally conductive plate 100 forms the up-
per portion of the apparatus 10A. The thermally conduc-
tive plate 100 may be made from a thermally conductive
material and must be strong enough to hold a steam tray,
chafing dish, or other food container, such as a pan. Suit-
able thermally conductive materials may include copper,
steel, aluminum or other metallic sheets, but it will be
appreciated that any thermally conductive material of suf-
ficient strength may be used. As discussed in connection
with FIG. 4, conductive plate 100 may form the bottom
surface of a steam tray or other container.
[0028] Mounted underneath the thermally conductive
plate 100 is a plurality of Peltier chips 102. Each Peltier
chip 102 is a thermoelectric converter element whose
effect is based on the Peltier principle in that they are
capable of both cooling and heating by virtue of the fact
that between their electrodes a temperature differential
is created whose directionality is a function of the direc-
tion of the current. In the depicted embodiment, six Peltier
chips 102 are shown. It will be appreciated that any
number may be used which is sufficient to heat or cool
plate 100 to a suitable temperature. Applicants have
found that a plurality of Peltier chips is capable of reach-
ing suitable temperatures, contrary to the teachings of
the cited prior art references.
[0029] Each Peltier chip 102 may be mounted to the
plate 100. This could occur using a thermal epoxy or a
mounting bracket and thermal grease, as discussed pre-
viously herein. The underside of each Peltier chip 102
may similarly be mounted to a heat exchanger 104. Heat
exchanger 104 includes a body 103 made of a thermally
conductive material through which runs tubing 105. Tub-
ing 105 allows circulation of a heat transfer liquid, such
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as a coolant, through the heat exchanger 104. For ex-
ample, where the Peltier chips 102 are running in a cool-
ing mode, and the "hot" side of the chips 102 faces the
heat exchanger 104, circulation of coolant through the
tubing may be used to remove waste heat from the chips
102.
[0030] Tubing 105 exits the heat exchanger 104 and
is continuous to one or more radiators 126 positioned
below the heat exchanger 104. As depicted, there are
two radiators 126, each of which has a generally planar
body disposed in a generally vertical orientation, with the
long axis parallel to plate 100. In the depicted embodi-
ment, two opposite radiators 126 are spaced apart from
each other in a vented stand (as discussed in connection
with FIG. 4) and are spaced downwards from the heat
exchanger 104 by a gap. One or more fans 127 may be
attached to, or placed adjacent to, the radiators 126 to
facilitate air movement across the radiators 126 to en-
hance heat exchange. Fans 127 may be directly attached
to the radiator 106 with a suitable thermal epoxy, by at-
tachment using a mounting bracket 125 (as depicted), or
in any other suitable manner.
[0031] It will be appreciated that although two opposite
radiators 126 are depicted that alternative arrangements
may be used. For example, a single generally U-shaped,
or box shaped radiator that conforms to the shape of the
stand 400 may be used, as may multiple smaller radia-
tors.
[0032] In the depicted embodiment, there are eight
fans 127, with three attached to each radiator 126. It will
be appreciated that any suitable number of fans may be
used. Further, where two opposite radiators 126 which
are spaced apart from each other in a vented stand are
used, one or more additional transverse fans 129 may
be positioned at an angle to fans 127 to facilitate addi-
tional airflow into the vented stand between the opposite
radiators 126 and then through the radiators by fans 127.
As depicted, where two opposite radiators 126 are used,
two transverse fans 129 may be used, one at each end
of the space between the fans 127. In other embodi-
ments, a single fan 129 may be used, or the fans 129
may be placed below the radiators 127 to facilitate airflow
into the space within the radiators.
[0033] As with radiator 106, each radiator 126 is typi-
cally finned to provide a larger surface area for convection
heat exchange to the surrounding air. The heat transfer
fluid may be circulated through the tubing from the heat
exchanger 104 to each radiator 126. A non-toxic heat
transfer fluid may be used, such as water or the coolant
PAHNOL, offered by Houton Chemical.
[0034] The tubing 105 may also be communicatively
connected with a reservoir 108 and a pump 110. Reser-
voir 108 provides an opening and cap for filling and drain-
ing heat exchange fluid, and pump 110 may be used to
circulate the heat transfer fluid through the tubing 105
and radiators 126. In some embodiments, pump 110 and
reservoir 108 may be positioned beneath the radiator
106, in order to facilitate access thereto. Pump 110 may

be any pump with sufficient power to circulate heat trans-
fer fluid through the tubing 105 at a rate sufficient to allow
the device to function at an acceptable rate of heating or
cooling. Typically, centrifugal-type pumps may be used,
although it may be possible to utilize a larger in-line pump.
[0035] Electric power may be provided by a battery
132, which may also be contained within box 130 that
serves as a base for a vented stand 400 (FIG. 4). The
battery 132 may be a plurality of wet cell batteries that
are linked in a series. Such a battery powered device is
extremely portable and may be used in locations where
connection to an electrical outlet is undesirable or impos-
sible. Of course, it will be appreciated that a transformer
and line connection may be used to provide connection
to any standard electrical outlet for power, which may be
used to charge the battery 132.
[0036] Box 130 may also include the controls for the
apparatus 10A. One switch 150 may power the apparatus
10A and additional switches 154 and 152 may control
either the operational mode of the Peltier elements, or
the functioning of the pump or fans. In other embodi-
ments, variable current controls may be used to adjust
the temperature at the thermally conductive plate by var-
ying the current through the Peltier elements. An electri-
cal connection fitting 134 may be used to connect the
battery 132 and controls to the remaining elements of
the apparatus 10A.
[0037] FIG. 4 depicts a portion of a vented stand 400
for use with the components of FIG. 1B. Stand 400 may
be placed atop box 130 for use. A pan or tray 402 may
be disposed at the top of the stand 400. The thermally
conductive plate 100 may form the bottom the tray 402.
In use, water may be placed in the tray 402 to serve as
a steam tray in a heating mode, and a food containing
dish such as a chafing dish tray placed within tray 402
above the water. In a cooling mode, the water may be
omitted and the food containing dish may directly contact
the thermally conductive plate 100. Typically, stand 400
is sized such that tray 402 is the same size as a standard
chafing dish steam tray.
[0038] The sides of the stand 400 are vented, at least
at the level of the radiators 126. The vented sides may
be formed by building stand 400 as a framework of four
legs 404 and top and bottom rails, to which a screen
material 410 is attached to cover the open space there-
between. Fans 129 may be placed at the screened short-
er ends of the stand 400.
[0039] In testing, an embodiment similar to that depict-
ed in FIG. 1B has been shown to maintain thermally con-
ductive plate 100 at a temperature of up to 360 degrees
F in a heating mode and to maintain the plate at or below
10 degrees F in a cooling mode.

Claims

1. A system for maintaining a serving dish at a desired
temperature for serving food, comprising:
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a thermally conductive plate (100);
at least one Peltier element (102) in thermally
conductive contact with the thermally conduc-
tive plate; and
at least one fluid-to-air radiator (106) in thermally
conductive communication with the at least one
Peltier element (102);
characterized in that
the thermally conductive plate (100) may be
heated by applying a current through the at least
one Peltier element (102) in a first direction and
the thermally conductive plate (100) may be
cooled by applying a current through the at least
one Peltier element (102) in a second direction
and removing heat from the at least one Peltier
element using the at least one fluid-to-air radia-
tor (106).

2. The system of claim 1, wherein the thermally con-
ductive plate comprises a copper sheet or a bottom
of a steam tray.

3. The system of claim 1 or 2, wherein the at least one
Peltier element is in thermally conductive contact
with the thermally conductive plate through a ther-
mally conductive grease disposed therebetween.

4. The system of any one of claims 1-3, further com-
prising
at least one solid-to-fluid heat exchanger in thermally
conductive contact with the at least one Peltier ele-
ment; and
at least one fluid-to-air radiator in fluid communica-
tion with the solid-to-fluid heat exchanger.

5. The system of claim 4, wherein the at least one Pel-
tier element comprises a plurality of Peltier elements
and the at least one solid-to-fluid heat exchanger
preferably comprises a single heat exchanger in
thermally conductive contact with the plurality of Pel-
tier elements.

6. The system of claim 4 or 5, wherein the at least one
solid-to-fluid heat exchanger is in thermally conduc-
tive contact with the at least one Peltier element by
being attached thereto with a thermally conductive
epoxy.

7. The system of any one of claims 4-6, wherein the at
least one fluid-to-air radiator comprises at least two
radiators disposed opposite one another beneath
the at least one solid-to-fluid heat exchanger.

8. The system of any one of claims 1-7, wherein the at
least one fluid-to-air radiator comprises a fluid tubing
attached to a number of cooling fins.

9. The system of any one of claims 1-8, further com-

prising at least one fan disposed to circulate air
across the at least one fluid-to-air radiator.

10. The system of any one of claims 1-9, further com-
prising a fluid reservoir, a pump for circulating cool-
ant and preferably a battery for portable power.

11. The system of any one of claims 1-10 being a port-
able apparatus for maintaining food at a desired
serving temperature.

12. The system of claim 11, comprising at least one solid-
to-fluid heat exchanger attached to the at least one
Peltier element and in fluid communication with the
at least one fluid-to-air radiator and the at least one
fluid-to-air radiator comprises preferably at least two
radiators disposed opposite one another beneath
the at least one solid-to-fluid heat exchanger.

13. The system of any one of claims 1-12, wherein the
at least one Peltier element comprises a plurality of
Peltier elements.

Patentansprüche

1. System zum Halten von Serviergeschirr auf einer
zum Servieren von Speisen gewünschten Tempe-
ratur, umfassend:

eine wärmeleitende Platte (100),
mindestens ein Peltierelement (102) in Wärme-
leitungskontakt mit der wärmeleitenden Platte,
und
mindestens einen Fluid-Luft-Kühler (106) in
Wärmeleitungsverbindung mit dem mindestens
einen Peltierelement (102),
dadurch gekennzeichnet, dass
die wärmeleitende Platte (100) durch Anlegen
eines Stromes in einer ersten Richtung durch
das mindestens eine Peltierelement (102) ge-
heizt werden kann und die wärmeleitende Platte
(100) durch Anlegen eines Stromes in einer
zweiten Richtung durch das mindestens eine
Peltierelement (102) gekühlt werden kann, und
Abführen von Wärme vom mindestens einen
Peltierelement unter Verwendung des mindes-
tens einen Fluid-Luft-Kühlers (106).

2. System nach Patentanspruch 1, in dem die wärme-
leitende Platte ein Kupferblech aufweist oder den
Bonden einer Warmhaltewanne.

3. System nach Patentanspruch 1 oder 2, in dem das
mindestens eine Peltierelement mit der wärmelei-
tenden Platte durch ein zwischen ihnen aufgetrage-
nes wärmeleitendes Fett in wärmeleitendem Kontakt
steht.

9 10 
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4. System nach irgendeinem der Patentansprüche 1
bis 3, außerdem mindestens einen Feststoff-Fluid-
Wärmetauscher in wärmeleitendem Kontakt mit dem
mindestens einen Peltierelement aufweisend, und
mindestens einen Fluid-Luft-Kühler in Fluid-Verbin-
dung zum Feststoff-Fluid-Wärmetauscher.

5. System nach Patentanspruch 4, in dem das mindes-
tens eine Peltierelement mehrere Peltierelemente
umfasst und der mindestens eine Feststoff-Fluid-
Wärmetauscher vorzugsweise einen einzigen Wär-
metauscher in wärmeleitendem Kontakt mit den
mehreren Peltierelementen umfasst.

6. System nach Patentanspruch 4 oder 5, in dem der
mindestens eine Feststoff-Fluid-Wärmetauscher in
wärmeleitendem Kontakt mit dem mindestens einen
Peltierelement steht, indem er mit einem wärmelei-
tenden Epoxid daran angebracht ist.

7. System nach irgendeinem der Patentansprüche 4
bis 6, in dem der mindestens eine Fluid-Luft-Kühler
mindestens zwei Kühler umfasst, die einander ge-
genüber unter dem mindestens einen Feststoff-Flu-
id-Wärmetauscher angeordnet sind.

8. System nach irgendeinem der Patentansprüche 1
bis 7, in dem der mindestens einen Fluid-Luft-Kühler
eine Fluid-Rohrleitung an mehreren Kühlrippen an-
gebracht umfasst.

9. System nach irgendeinem der Patentansprüche 1
bis 8, außerdem mindestens einen Ventilator umfas-
send, der derart angeordnet ist, dass er Luft durch
den mindestens einen Fluid-Luft-Kühler treibt.

10. System nach irgendeinem der Patentansprüche 1
bis 9, außerdem einen Fluid-Vorratsbehälter umfas-
send, eine Pumpe zum Durchpumpen von Kühlflüs-
sigkeit und vorzugsweise eine Batterie zur tragbaren
Stromversorgung.

11. System nach irgendeinem der Patentansprüche 1
bis 10 als tragbares Gerät zum Halten von Speisen
auf einer gewünschten Serviertemperatur.

12. System nach Patentanspruch 11, mindestens einen
Feststoff-Fluid-Wärmetauscher umfassend, der am
mindestens einen Peltierelement angebracht ist und
mit dem mindestens einen Fluid-Luft-Kühler in Fluid-
Verbindung steht, und wobei der mindestens eine
Fluid-Luft-Kühler vorzugsweise mindestens zwei
Kühler umfasst, die einander gegenüber unter dem
mindestens einen Feststoff-Fluid-Wärmetauscher
angeordnet sind.

13. System nach irgendeinem der Patentansprüche 1
bis 12, in dem das mindestens eine Peltierelement

mehre Peltierelemente umfasst.

Revendications

1. Système pour maintenir un plat de service à une
température souhaitée pour servir de la nourriture
comprenant :

une plaque conductrice de chaleur (100) ;
au moins un élément Peltier (102) en contact de
conduction thermique avec la plaque conductri-
ce de chaleur et
au moins un radiateur fluide-air (106) en com-
munication de conduction thermique avec l’élé-
ment Peltier qui existe au moins (102),
caractérisé en ce que la plaque conductrice de
chaleur (100) peut être réchauffée en appliquant
un courant à travers l’élément Peltier qui existe
au moins (102) dans une première direction et
la plaque conductrice de chaleur (100) peut être
refroidie en appliquant un courant à travers l’élé-
ment Peltier qui existe au moins (102) dans une
seconde direction et en retirant la chaleur de
l’élément Peltier qui existe au moins en utilisant
le radiateur fluide-air (106) qui existe au moins
(106).

2. Système selon la revendication 1, la plaque conduc-
trice de chaleur comprenant une feuille de cuivre ou
le fond d’un plateau à vapeur.

3. Système selon la revendication 1 ou 2, l’élément Pel-
tier qui existe au moins étant en contact de conduc-
tion thermique avec la plaque conductrice de chaleur
par une graisse conductrice de chaleur placée entre
eux.

4. Système selon l’une quelconque des revendications
1 à 3 comprenant de plus au moins un échangeur
thermique solide-fluide en contact de conduction
thermique avec l’élément Peltier qui existe au moins
et au moins un radiateur fluide-air en communication
fluidique avec l’échangeur thermique solide-fluide.

5. Système selon la revendication 4, l’élément Peltier
qui existe au moins comprenant une pluralité d’élé-
ments Peltier et l’échangeur thermique solide-fluide
qui existe au moins comprenant de préférence un
seul échangeur de chaleur en contact de conduction
thermique avec la pluralité d’éléments Peltier.

6. Système selon la revendication 4 ou 5, l’échangeur
thermique solide-fluide qui existe étant en contact
de conduction thermique avec l’élément Peltier qui
existe au moins en étant fixé à celui-ci avec une ré-
sine époxy thermoconductrice.
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7. Système selon l’une quelconque des revendications
4 à 6, le radiateur fluide-air qui existe au moins com-
prenant au moins deux radiateurs disposés l’un en
face de l’autre en dessous de l’échangeur thermique
solide-fluide qui existe au moins.

8. Système selon l’une quelconque des revendications
1 à 7, le radiateur fluide-air qui existe au moins com-
prenant un tubage de fluide fixé à un certain nombre
d’ailettes de refroidissement.

9. Système selon l’une quelconque des revendications
1 à 8 comprenant de plus au moins un ventilateur
disposé pour faire circuler de l’air à travers le radia-
teur fluide-air qui existe au moins.

10. Système selon l’une quelconque des revendications
1 à 9 comprenant de plus un réservoir de fluide, une
pompe pour faire circuler du liquide de refroidisse-
ment et de préférence une batterie pour une alimen-
tation portable.

11. Système selon l’une quelconque des revendications
1 à 10 étant un appareil portable pour maintenir de
la nourriture à une température de service souhaitée.

12. Système selon la revendication 11 comprenant au
moins un échangeur thermique solide-fluide fixé à
l’élément Peltier qui existe au moins et en commu-
nication fluidique avec le radiateur fluide-air qui exis-
te au moins et le radiateur fluide-air qui existe au
moins comprenant de préférence deux radiateurs
disposés l’un en face de l’autre en dessous de
l’échangeur thermique solide-fluide qui existe au
moins.

13. Système selon l’une quelconque des revendications
1 à 12, l’élément Peltier qui existe au moins compre-
nant une pluralité d’éléments Peltier.
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