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(54) Modular cooling and low energy ice

(57) A refrigerator (10) includes a refrigerator cabinet
(12), an ice maker (32) disposed within the refrigerator
cabinet, an ice mold (40) in the ice maker, and a thermo-
electric device (46) positioned below the ice mold and
configured to provide cooling liquid along a bottom side
of the ice mold during freezing of water to make ice. The
ice maker is further configured to warm the bottom side
of the ice mold to facilitate harvesting of the ice. The ice
maker may be disposed within a refrigeration compart-
ment and may be configured to make clear ice. The ice
mold may be fixed in place during the harvesting of the
ice. The ice maker may be further configured to warm
the bottom side of the ice mold to facilitate harvesting of
the ice by providing warming liquid along the bottom side
of the ice mold.



EP 2 738 486 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to refrigerators.
More particularly, but not exclusively, the present inven-
tion relates to a refrigerator which includes an ice maker
with a fixed tray.
[0002] Refrigerators often include ice makers for mak-
ing ice. The making of ice can be an energy intensive
function which can reduce the energy efficiency of the
refrigerator. In some refrigerators, ice is made in an ice
tray and then the ice removed from the ice tray through
a twisting motion applied to the ice tray. Using a motor
to provide this twisting motion to the ice tray can be a
significant expenditure of energy. One alternative is to
use heaters to heat the ice mold in order to release the
ice. This is another example of a method which uses high
energy. What is needed is improved ways of making ice
and removing ice from an ice mold.
[0003] Therefore, it is a primary object, feature, or ad-
vantage of the present invention to improve over the state
of the art.
[0004] It is a further object, feature, or advantage of
the present invention to provide for improved methods
and apparatuses for making and removing ice from an
ice mold of a refrigerator.
[0005] It is a further object, feature, or advantage of
the present invention to provide for energy efficient re-
moval of ice.
[0006] One or more of these and/or other objects, fea-
tures, or advantages of the present invention will become
apparent from the specification and claims that follow.
No single embodiment need meet or provide each and
every object, feature, or advantage. Different embodi-
ments may have different objects, features, or advantag-
es. The present invention is not to be limited by or to
these objects, features, or advantages.
[0007] According to one aspect, a refrigerator is pro-
vided. The refrigerator includes a refrigerator cabinet, an
ice maker disposed within the refrigerator cabinet, an ice
mold in the ice maker, and a thermoelectric device posi-
tioned below the ice mold and configured to provide cool-
ing liquid along a bottom side of the ice mold during freez-
ing of water to make ice. The ice maker is further config-
ured to warm the bottom side of the ice mold to facilitate
harvesting of the ice. The ice maker may be disposed
within a refrigeration compartment and may be config-
ured to make clear ice. The ice mold may be fixed in
place during the harvesting of the ice. The ice maker may
be further configured to warm the bottom side of the ice
mold to facilitate harvesting of the ice by providing warm-
ing liquid along the bottom side of the ice mold.
[0008] According to another aspect, a refrigerator is
provided. The refrigerator includes a refrigerator cabinet,
a freezer compartment disposed within the refrigerator
compartment, a refrigeration compartment disposed
within the refrigerator cabinet, an ice maker disposed
within the refrigerator cabinet, and an ice mold in the ice
maker having a bottom side. The ice maker is configured

to receive cooling liquid along the bottom side of the ice
mold during freezing of water to make ice. The ice maker
is further configured to warm the bottom side of the ice
mold to facilitate harvesting of the ice. The ice maker is
disposed within the refrigeration compartment of the re-
frigerator. The ice mold may be fixed in place during the
harvesting of the ice. The refrigeration compartment may
maintain a temperature of above freezing during the
freezing of water to make ice by the ice maker. The ice
maker may be configured to make clear ice. The refrig-
erator may further include a thermoelectric cooler (TEC)
associated with the ice maker. The TEC may be adapted
to cool the liquid along the bottom side of the ice mold
during the freezing of the water to make ice. The ice mak-
er may be further configured to warm the bottom side of
the ice mold to facilitate harvesting of the ice using liquid
warmed by the TEC or otherwise configured to warm the
bottom side of the ice mold to facilitate harvesting of the
ice using the TEC.
[0009] According to another aspect, a refrigerator in-
cludes a refrigerator cabinet, a freezer compartment dis-
posed within the refrigerator compartment, a refrigeration
compartment disposed within the refrigerator cabinet, an
ice maker disposed within the refrigerator cabinet, an ice
mold in the ice maker having a bottom side, and a ther-
moelectric cooler positioned below the ice mold. The ice
maker is configured to cool the bottom side of the ice
mold during freezing of water to make ice using the ther-
moelectric cooler. The ice maker may be further config-
ured to warm the bottom side of the ice mold to facilitate
harvesting of the ice. The ice mold may be fixed in place
during the harvesting of the ice. The ice maker may be
disposed within the refrigeration compartment of the re-
frigerator. The thermoelectric cooler may be configured
to provide heating used to warm the bottom side of the
ice mold to facilitate harvesting of the ice and configured
to provide cooling to cool the bottom side of the ice mold
during freezing of the water to make ice.
[0010] The present invention will be further described
by way of example with reference to the accompanying
drawings:-

FIG. 1 is a perspective view of one example of a
refrigerator of the present invention.
FIG. 2 is a perspective view of the refrigerator of FIG.
1 with the French doors in an open position.
FIG. 3 is a perspective view of one example of an
ice maker of the present invention.
FIG. 4 is an end view of the ice maker of FIG. 3.
FIG. 5 is a side view of the ice maker of FIG. 3.

[0011] FIG. 1 illustrates one embodiment of a refriger-
ator of the present invention. In FIG. 1 a refrigerator 10
has a bottom mount freezer with French doors. It is should
be understood that the present invention may be used in
other configurations including side-by-side refrigerator
configurations and other types of configurations, espe-
cially where an ice maker and/or ice storage is on a door
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providing access to a fresh food compartment. The re-
frigerator 10 has a refrigerator cabinet 12. One or more
compartments are disposed within the refrigerator cabi-
net 12. As shown in FIG. 1, an example of a refrigerator
10 has a fresh food compartment 14 is shown with French
doors 16, 18 providing access to the fresh food compart-
ment 14. Mounted on the door 16 is a water and ice dis-
penser 20. Below the fresh food compartment 14 is a
freezer compartment 22 which may be accessed by pull-
ing drawer 24 outwardly.
[0012] FIG. 2 illustrates the refrigerator 10 of FIG. 1
with French doors 16, 18 in an open position. Mounted
on the French door 16 is an ice making compartment 30
in which an ice maker 32 and an ice storage bucket 34
may be disposed. Note the ice making compartment as
shown in FIG. 2 is within the refrigeration or fresh food
compartment 14.
[0013] FIG. 3 illustrates one example of an ice maker
32 where a liquid cooled system is used for freezing water
into ice. An ice mold 40 is positioned above a thermoe-
lectric cooler (TEC). The ice mold 40 is preferably fixed
in place during harvesting of the ice. FIG. 4 illustrates an
end view of the ice maker showing the thermoelectric
cooler 46 with electrical inputs 42, 44 shown. Fluid is
shown in fluid line 48 which is in contact with a bottom
side 50 of the thermoelectric cooler 46. Thus, in operation
fluid within the fluid line 48 can remove heat from the
thermoelectric cooler 46. FIG. 5 provides another illus-
tration where one or more thermo electric coolers 46 are
used to remove heat from an ice maker using liquid cool-
ing. During harvest, heat may be provided to the ice mold
40. The heat may be provided through the thermoelectric
cooler 46 or through warm fluid through the fluid line 48.
[0014] Thus, the present invention provides for liquid
cooling to be used in making ice. Cooling may be per-
formed by the thermoelectric cooler and fluid on a bottom
side of an ice mold. Harvest may be accomplished by
warm fluid across the bottom of the ice mold and/or heat
from the thermoelectric cooler. The ice maker may reside
in the refrigeration compartment at an above freezing
temperature, particularly where clear ice is desired. Al-
ternatively, the ice maker may reside in the freezer com-
partment for normal ice. Note that because the ice mold
may be fixed in place during the harvesting of the ice,
less energy is needed then in configurations of ice mak-
ers where twisting motions are applied to the ice mold
during harvesting.
[0015] Therefore, a refrigerator which provides for
modular cooling and low energy ice in a refrigerator is
provided. The present invention contemplates numerous
variations including the number and placement of ther-
moelectric coolers where used, the manner in which the
bottom of a mold of an ice maker is cooled, the placement
of the ice maker, and other options, variations, and alter-
natives. In general, the present invention is only intended
to be limited by the scope of the following claims.

Claims

1. A refrigerator comprising:

a refrigerator cabinet;
an ice maker disposed within the refrigerator
cabinet;
an ice mold in the ice maker;
the ice maker configured to cool a bottom side
of the ice mold during freezing of water to make
ice;
the ice maker further configured to warm the bot-
tom side of the ice mold to facilitate harvesting
of the ice.

2. A refrigerator according to claim 1 further comprising
a thermoelectric device positioned below the ice
mold and configured to provide cooling liquid along
a bottom side of ice mold during freezing of water to
make ice.

3. The refrigerator of claim 1 or 2 wherein the ice maker
is disposed within a refrigeration compartment.

4. The refrigerator of claim 1, 2 or 3 wherein the ice
maker is configured to make clear ice.

5. The refrigerator according to any one of the preced-
ing claims wherein the ice mold is fixed in place dur-
ing the harvesting of the ice.

6. The refrigerator according to any one of the preced-
ing claims wherein the ice maker is further configured
to warm the bottom side of the ice mold to facilitate
harvesting of the ice by providing warming liquid
along the bottom side of the ice mold.

7. The refrigerator according to any one of the preced-
ing claims wherein the ice mold is fixed in place.

8. A refrigerator according to any one of the preceding
claims comprising:

a freezer compartment disposed within the re-
frigerator compartment;
a refrigeration compartment disposed within the
refrigerator cabinet;
wherein the ice maker is configured to receive
cooling liquid along the bottom side of the ice
mold during freezing of water to make ice; and
wherein the ice maker is disposed within the re-
frigeration compartment of the refrigerator.

9. The refrigerator of claim 8 wherein the refrigeration
compartment maintains a temperature of above
freezing during the freezing of water to make ice by
the ice maker.
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10. The refrigerator of claim 8 or 9 further comprising a
thermoelectric cooler (TEC) associated with the ice
maker.

11. The refrigerator of claim 10 wherein the TEC is
adapted to cool the liquid along the bottom side of
the ice mold during the freezing of the water to make
ice.

12. The refrigerator of claim 11 wherein the ice maker
is further configured to warm the bottom side of the
ice mold to facilitate harvesting of the ice using liquid
warmed by the TEC.

13. The refrigerator of claim 10 wherein the ice maker
is further configured to warm the bottom side of the
ice mold to facilitate harvesting of the ice using the
TEC.

14. A refrigerator according to claim 1, further compris-
ing:

a freezer compartment disposed within the re-
frigerator compartment;
a refrigeration compartment disposed within the
refrigerator cabinet;
a thermoelectric cooler positioned below the ice
mold to cool the bottom side of the ice mold dur-
ing freezing of water to make ice using the ther-
moelectric cooler; and
wherein the ice mold is fixed in place during the
harvesting of the ice.

15. The refrigerator of claim 14 wherein the thermoelec-
tric cooler is configured to provide heating used to
warm the bottom side of the ice mold to facilitate
harvesting of the ice and configured to provide cool-
ing to cool the bottom side of the ice mold during
freezing of the water to make ice.

5 6 



EP 2 738 486 A2

5



EP 2 738 486 A2

6



EP 2 738 486 A2

7



EP 2 738 486 A2

8


	bibliography
	description
	claims
	drawings

