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(57) ABSTRACT

An ice maker provided in a refrigerator is provided. The ice
maker includes: first and second ice making units configured
to include ice making trays, heaters heating the ice making
trays for deicing, and ejectors ejecting made ice from the ice
making trays, respectively, wherein a plurality of first ice
making grooves are formed in the ice making tray of the first
ice making unit, and a plurality of second ice making
grooves are formed in the ice making tray of the second ice
making unit, the plurality of second ice making grooves
having a shape different from that of the plurality of first ice
making grooves.
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ICE MAKER, REFRIGERATOR HAVING
THE SAME, AND METHOD FOR MAKING
ICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is related to and claims priority to
Korean Patent Application No. 10-2017-0000883 filed on
Jan. 3, 2017, the disclosure of which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

[0002] Apparatuses and methods consistent with the pres-
ent disclosure relate to an ice maker, a refrigerator having
the same, and a method for making ice, and more particu-
larly, to an ice maker capable of providing ice that is
transparent and has various shapes, a refrigerator having the
same, and a method for making ice.

BACKGROUND

[0003] A refrigerator is an apparatus supplying cold air
generated by a cooling cycle to a storage room to maintain
freshness of various foods for a long period of time. The
refrigerator includes the storage room formed to store the
various foods in an optimal state for a long period of time,
and the storage room includes a refrigerator compartment
and a freezer compartment compartmented from each other.
The storage room is provided with an ice maker automati-
cally making ice so that the ice may be conveniently
provided to a user.

[0004] As the ice maker, there are an indirect cooling type
ice maker making ice using cold air circulated in a freezer
compartment and a direct cooling type ice maker making ice
using a refrigerant pipe of a cooling cycle.

[0005] The ice maker provided in the refrigerator may
generally make ice having a single shape. Therefore, ice
having various shapes may not be provided to the user
through the ice maker provided in the refrigerator.

[0006] In addition, the ice made by the ice maker is
generally made in a state in which an inner portion of the ice
is white and opaque. The reason is that air dissolved in water
is pushed out to become air bubbles in a process in which the
water is frozen and these air bubbles are blocked in all
directions by the surrounding ice, such that they do not exit
from the ice and are trapped in the ice. The opaque ice made
as described above does not look good, and is dissolved at
a speed faster than that of ice of which an inner portion is
transparent.

SUMMARY

[0007] To address the above-discussed deficiencies, it is a
primary object to provide an ice maker capable of providing
ice having various shapes by including a plurality of ice
making units making ice having different shapes, and a
refrigerator having the same.

[0008] The present disclosure also provides a method for
making ice capable of providing transparent ice using an
existing deicing heater provided to make the transparent ice.
[0009] According to an aspect of the present disclosure, an
ice maker provided in a refrigerator includes: first and
second ice making units configured to include ice making
trays, heaters heating the ice making trays for deicing, and
ejectors ejecting made ice from the ice making trays, respec-
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tively, wherein a plurality of first ice making grooves are
formed in the ice making tray of the first ice making unit,
and a plurality of second ice making grooves are formed in
the ice making tray of the second ice making unit, the
plurality of second ice making grooves having a shape
different from that of the plurality of first ice making
grooves.

[0010] The heaters of the first and second ice making units
may heat the ice making trays once or more, respectively, to
delay a cooling speed of ice making water contained in the
respective ice making trays before heating the ice making
trays for the deicing.

[0011] The heaters of the first and second ice making units
may be driven in different times.

[0012] A size of the plurality of first ice making grooves
may be different from that of the plurality of second ice
making grooves.

[0013] A number of first ice making grooves may be
different from that of second ice making grooves.

[0014] According to another aspect of the present disclo-
sure, a refrigerator includes: a body configured to have a
freezer compartment; and a plurality of ice making units
configured to be installed in the freezer compartment,
wherein each of the plurality of ice making units includes:
an ice making tray in which ice making water is contained;
an ejector rotatably disposed above the ice making tray; and
a heater disposed below the ice making tray for deicing, the
heater heating the ice making tray once or more to delay a
cooling speed of the ice making water in an ice making
section.

[0015] Ice making grooves having different shapes may be
formed in the ice making trays of the plurality of ice making
units, respectively.

[0016] The refrigerator may further include a controller
configured to drive the heaters of the plurality of ice making
units in different times in the ice making section.

[0017] The controller may sequentially drive the heaters of
the plurality of ice making units in the ice making section.
[0018] According to still another aspect of the present
disclosure, a method for making ice using an ice maker
provided in a refrigerator includes: supplying ice making
water to a plurality of ice making trays; primarily heating the
respective ice making trays to delay a cooling speed of the
ice making water; secondarily heating the plurality of ice
making trays by driving a plurality of heaters for deicing;
and ejecting made ice from the respective ice making trays,
wherein in the primary heating, the respective heaters are
driven in different times.

[0019] In the primary heating, the respective heaters may
be driven once or more.

[0020] In the primary heating, the respective heaters may
be sequentially driven.

[0021] Inthe primary heating, the ice making trays may be
maintained at a temperature higher than a freezing tempera-
ture for a predetermined time by the heaters.

BRIEF DESCRIPTION OF THE DRAWING

[0022] For a more complete understanding of the present
disclosure and its advantages, reference is now made to the
following description taken in conjunction with the accom-
panying drawings, in which like reference numerals repre-
sent like parts:
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[0023] FIG. 1 is a perspective view schematically illus-
trating an inner portion of a freezer compartment of a
refrigerator according to an exemplary embodiment of the
present disclosure;

[0024] FIG. 2 is a perspective view illustrating an ice
maker according to an exemplary embodiment of the present
disclosure;

[0025] FIG. 3 is an exploded perspective view illustrating
the ice maker according to an exemplary embodiment of the
present disclosure;

[0026] FIG. 4 is a perspective view illustrating first and
second ice making units of the ice maker according to an
exemplary embodiment of the present disclosure;

[0027] FIG. 5 is a bottom view of the first and second ice
making units illustrated in FIG. 4;

[0028] FIG. 6 is a cross-sectional view taken along line
A-A illustrated in FIG. 4;

[0029] FIG. 7 is a flow chart illustrating a method for
making ice according to an exemplary embodiment of the
present disclosure; and

[0030] FIG. 8 is a view illustrating the method for making
ice of FIG. 7 as a graph of a time and a temperature.

DETAILED DESCRIPTION

[0031] FIGS. 1 through 8, discussed below, and the vari-
ous embodiments used to describe the principles of the
present disclosure in this patent document are by way of
illustration only and should not be construed in any way to
limit the scope of the disclosure. Those skilled in the art will
understand that the principles of the present disclosure may
be implemented in any suitably arranged system or device.
[0032] Exemplary embodiments described below are illus-
tratively provided to assist in understanding of the present
disclosure, and it is to be understood that the present
disclosure may be variously modified and executed unlike
exemplary embodiments described herein. However, when it
is decided that a detailed description for the known functions
or components related to the present disclosure may obscure
the gist of the present disclosure, the detailed description and
concrete illustration will be omitted. Further, the accompa-
nying drawings are not illustrated to scale, but sizes of some
of components may be exaggerated to assist in the under-
standing of the present disclosure.

[0033] Hereinafter, an ice maker 100 will be described in
detail after a refrigerator 1 according to an exemplary
embodiment of the present disclosure is schematically
described with reference to FIG. 1.

[0034] FIG. 1 is a perspective view schematically illus-
trating an inner portion of a freezer compartment of a
refrigerator according to an exemplary embodiment of the
present disclosure.

[0035] Referring to FIG. 1, the refrigerator 1 according to
an exemplary embodiment of the present disclosure includes
a body 10 and a storage room that may store foods in a
refrigerated or frozen state. The storage room may be
divided into a refrigerator compartment 11 in which foods
are coldly stored in a temperature above zero and a freezer
compartment 12 in which various foods are stored at a
temperature below zero.

[0036] An ice maker 20 making ice is formed in the
freezer compartment 12 of the refrigerator 1. Although a
case in which the ice maker 20 is disposed in the freezer
compartment 12 is illustrated in FIG. 1, the ice maker 20 is
not limited thereto, but may be disposed in the refrigerator
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compartment 11 or be disposed in each of the refrigerator
compartment 11 and the freezer compartment 12.

[0037] The ice maker 20 making the ice and an ice storing
box 50 in which the ice made in the ice maker 20 is
accumulated and stored are formed in the freezer compart-
ment 12. The ice storing box 50 provides a space in which
the ice separated from the ice maker 20 is accommodated.
The ice storing box 50 is disposed below the ice maker 20
to correct the ice dropped from the ice maker 20.

[0038] An operation of the ice maker 20 will be briefly
described. After water is supplied to the ice maker 20, cold
air is supplied to the ice maker 20. The ice is made in the ice
maker 20 by the supplied cold air, and the made ice is
separated from the ice maker 20, and is dropped to and
accommodated in the ice storing box 50. A user may use the
ice accommodated in the ice storing box 50 by a desired
amount whenever necessary.

[0039] Although not illustrated in FIG. 1, the refrigerator
1 is provided with components such as a compressor, a
condenser, an inflator, an evaporator, and the like, for
configuring a freezing cycle.

[0040] In addition, the refrigerator compartment 11 and
the freezer compartment 12 are opened or closed by a
refrigerator compartment door 13 and a freezer compartment
door 14, respectively.

[0041] FIGS. 2 and 3 are, respectively, a perspective view
and an exploded perspective view illustrating the ice maker
according to an exemplary embodiment of the present
disclosure.

[0042] Referring to FIG. 2, the ice maker 20 is disposed to
be compartmented from a storing space S of the freezer
compartment. The ice maker 20 includes ice making rooms
21 in which first and second ice making units 100 and 200
may be accommodated, as illustrated in FIG. 3. The ice
making rooms 21 are divided from the storing space S in
which foods are stored by a housing 22.

[0043] The ice making rooms 21 are formed by a first
housing 23 and a second housing 24. A partition wall 25 (see
FIG. 3) partitioning a space in the ice making rooms 21 is
formed in the ice making rooms 21. The first and second ice
making units 100 and 200 are disposed in spaces separated
from each other by the partition wall 25.

[0044] Referring to FIG. 3, the ice maker 20 includes the
first ice making unit 100 and the second ice making unit 200.
Although a case in which the ice maker 20 includes two ice
making units 100 and 200 is illustrated in FIG. 3, the ice
maker 20 is not limited thereto, but may include two or more
ice making units when sizes or the number of ice making
rooms 21 of the ice maker 20 are increased.

[0045] The first and second ice making units 100 and 200
are disposed in the respective ice making rooms 21 formed
by the first and second housings 23 and 24.

[0046] In the ice maker 20, discharge holes 26 of the first
housing 23 are formed at a minimum, and the partition wall
25 is formed in the first housing 23, such that the first ice
making unit 100 and the second ice making unit 200 may be
disposed independently from each other. An amount of air
flowing in the ice making rooms 21 may be decreased by
such a structure. Therefore, dissolved oxygen included in ice
making water may smoothly exit from the ice making water.
Therefore, ice made by the ice maker may be transparently
made.

[0047] The first and second ice making units 100 and 200
may further include first ducts 101 and 201 and second ducts
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103 and 203, respectively. Since the first and second ducts
101 and 103 of the first ice making unit 100 have the same
structures as those of the first and second ducts 201 and 203
of the second ice making unit 200, only the first and second
ducts 101 and 103 of the first ice making unit 100 will
hereinafter be described.

[0048] The first duct 101 may be provided above the first
ice making unit 100. An upper end of the first duct 101 may
be coupled to the first housing 23 by a screwing structure. A
lower end of the first duct 101 may be coupled to the first ice
making unit 100. Therefore, the first duct 101 fixes the first
ice making unit 100 so that the first ice making unit 100 is
supported into the housing 22 (see FIG. 2).

[0049] The second duct 103 may be provided below the
first ice making unit 100. The second duct 103 may drain
water dropped from the first ice making unit 100 to the
outside. An upper end of the second duct 103 may be
coupled to the first ice making unit 100.

[0050] A temperature of the first ice making unit 100
becomes high by a heater 130 (see FIG. 5) included in the
first ice making unit 100. The first ice making unit having the
high temperature may be disposed to be spaced apart from
inner surfaces of the housing 22 by predetermined intervals
by the first and second ducts 101 and 103. The first and
second ducts 101 and 103 include, respectively, a plurality
of holes 105 and 107 formed to radiate heat of the first ice
making unit 100.

[0051] Reference numerals 205 and 207 that are not
described in FIG. 3 indicate holes for radiating heat.
[0052] Hereinafter, the first ice making unit 100 and the
second ice making unit 200 will be described in detail.
[0053] FIG. 4 is a perspective view illustrating first and
second ice making units of the ice maker according to an
exemplary embodiment of the present disclosure, and FIG.
5 is a bottom view of the first and second ice making units
illustrated in FIG. 4.

[0054] Referring to FIGS. 4 and 5, the first and second ice
making units 100 and 200 include ice making trays 110 and
210 in which water to be ice-made is contained, water
suppliers 120 and 220 supplying the water to the ice making
trays 110 and 210, heaters 130 and 230 heating the ice
making trays 110 and 210 to separate the ice made by the ice
making trays 110 and 210, and ejectors 140 and 240 ejecting
the made ice from the ice making trays 110 and 210,
respectively.

[0055] Hereinafter, the first ice making unit 100 will be
first described, and the second ice making unit 200 will then
be described.

[0056] The ice making tray 110 of the first ice making unit
100 makes the ice by cold air in the freezer compartment 12.
The ice making tray 110 has a plurality of first ice making
grooves 112 having opened upper sides and partitioned by
partition ribs 111. Sliders 114 guiding the ice separated from
the ice making tray 110 by the ejector 140 to the ice storing
box 50 are installed at one side of each first ice making
groove 112, and the heater 130 heating the ice making tray
110 so that the ice may be separated from the ice making tray
110 at the time of deicing is installed on a lower surface of
the ice making tray 110.

[0057] The first ice making grooves 112 are concavely
formed to accommodate ice making water therein. The
plurality of first ice making grooves 112 formed in the ice
making tray 110 of the first ice making unit 100 have a shape
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different from that of second ice making grooves 212 of the
second ice making unit 200 to be described below.

[0058] The ice making tray 110 may be formed of a
material having excellent thermal conductivity, such as
aluminum, copper, or the like.

[0059] The water supplier 120 supplies the water from an
external water source to the ice making tray 110. The water
supplier 120 is formed at one end of the ice making tray 110
in a length direction of the ice making tray 110 to supply the
water to the ice making grooves 112. The water supplier 120
is formed to be inclined, and the water supplied through the
water supplier 120 is sequentially supplied from an ice
making groove 112 closest to the water supplier 120 to an ice
making groove 112 most distant from the water supplier 120.
[0060] The ice making tray 110 includes excessively sup-
plied water outlets 118 draining excessively supplied water
to the second duct 103 in the case in which the water
excessive in making the ice is supplied to the ice making
grooves 112. The excessively supplied water outlets 118 are
formed in a lower surface of the ice making tray 110.
[0061] The heater 130 is installed in an approximately U
shape beneath the ice making tray 110, and applies a small
amount of heat to the ice making tray 110 so that completed
ice is separated from the ice making tray 110. In detail, the
heater 130 heats the ice making tray 110 in a deicing section
to melt a portion of the ice, thereby separating an inner
surface of the ice making tray 110 and the ice from each
other. The ice may be smoothly spaced apart from the ice
making tray 110 by the heater 130. The deicing section
means a time in which the completed ice is separated from
the ice making tray 110 after the ice is completed in the ice
making tray 110.

[0062] Particularly, the heater 130 of the ice maker 20
according to an exemplary embodiment of the present
disclosure is driven in an ice making section as well as the
deicing section. The heater 130 of the first ice making units
100 heats the ice making tray 110 once or more to delay a
cooling speed of the ice making water W contained in the ice
making tray 110 before heating the ice making tray 110 for
dicing.

[0063] The ice making section means a time in which the
water supplied into the ice making tray 110 by a predeter-
mined amount is ice-made using the cold air discharged into
the ice making rooms 21. In the ice making section, the
heater 130 is driven to heat the ice making tray 110 once or
more. In the ice making section, the ice making tray 110 may
be heated to delay a time in which a surface of the ice of the
ice making tray 110 is frozen. Therefore, when the cooling
speed of the ice making water is delayed, the dissolved
oxygen included in the ice making water smoothly exits
from the ice making water, such that the ice making unit 100
may make transparent ice.

[0064] Since the ice maker according to an exemplary
embodiment of the present disclosure uses the heater 130
installed for deicing without adding a separate heater to the
ice making tray 110 to made the transparent ice, a cost
required for adding the separate heater may be saved, and
the ice maker may be easily applied to an existing refrig-
erator.

[0065] The ejector 140 is installed above the ice making
tray 110, and separates the ice made in the ice making tray
110 from the ice making tray 110. The ejector 140 includes
an ejector shaft 142 rotatably installed above the ice making
tray 110 in the length direction of the ice making tray 110
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and a plurality of ejector arms 144 extended from the ejector
shaft 142 in a radial direction at positions corresponding to
the respective ice making grooves 112 of the ice making tray
110.

[0066] The ejector shaft 142 rotates by a motor 146
connected to one end of the ejector shaft 142. Therefore,
when the ejector shaft 142 rotates, the ejector arms 144 push
the ice in the respective ice making grooves 112. Therefore,
the ice is separated from the ice making tray 110.

[0067] The first ice making unit 100 may further include
a full ice sensing lever 150 deciding whether or not the ice
is filled in the ice storing box 50 by a set amount. The full
ice sensing lever 150 is installed at one side of the ice
making tray 110 so that one end thereof is rotatable.
[0068] The ice maker 20 may stop to make the ice when
the ice is fully filled in the ice storing box 50, by the full ice
sensing lever 150.

[0069] A guide cover 160 covering a side surface of the
full ice sensing lever 150 is installed to prevent the ice
separated from the ice making tray 110 from hindering
movement of the full ice sensing lever 150. The guide cover
160 is extended from one side of the ice making tray 110,
and the ice separated from the ice making tray 110 is guided
to the ice storing box 50 by the guide cover 160. The full ice
sensing lever 150 may be installed between a side surface of
the ice making tray 110 and the guide cover 160. The
separated ice does not hinder rotation of the full ice sensing
lever 150 by the guide cover 160.

[0070] Hereinafter, the second ice making unit 200 will be
described. A description for portions that are the same as
those of the first ice making unit 100 described above will
be omitted.

[0071] The second ice making unit 200 includes the ice
making tray 210, the water supplier 220, the heater 230, the
ejector 240, a full ice sensing lever 250, and a guide cover
260, as in the first ice making unit 100. The second ice
making unit 200 has the ice making tray 210 different from
the ice making tray 110 of the first ice making unit 110.
[0072] The ice making tray 210 of the second ice making
unit 200 has a plurality of second ice making grooves 212
having opened upper sides and partitioned by partition ribs
211. Sliders 214 guiding the ice separated from the ice
making tray 210 by the ejector 240 to the ice storing box 50
are installed at one side of each second ice making groove
212, and the heater 230 heating the ice making tray 210 so
that the ice may be separated from the ice making tray 210
at the time of deicing is installed on a lower surface of the
ice making tray 210.

[0073] The plurality of second ice making grooves 212
have a shape different from that of the plurality of first ice
making grooves 112 of the first ice making unit 100. The
second ice making grooves 212 have a size different from
that of the first ice making grooves 112, and the number of
second ice making grooves 212 is different from that of first
ice making grooves 112. In detail, the first ice making
grooves 112 are formed at a size greater than that of the
second ice making grooves 1212, and the number of first ice
making grooves 112 is smaller than that of the second ice
making grooves 212.

[0074] The first ice making unit 100 and the second ice
making unit 200 include the ice making trays 110 and 210
having the first and second ice making grooves 112 and 212
having different shapes, respectively. Therefore, the first ice
making unit 100 and the second ice making unit 200 may
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make ice having different shapes, and make ice having
different sizes. Although not illustrated, the ice may have
several shapes such as a semi-lunar shape, a polygonal
shape, a circular shape, a stellar shape, and the like. There-
fore, the ice maker 20 makes the ice having the different
shapes to allow a user to select the ice according to his/her
preference.

[0075] The heater 230 of the second ice making unit 200
is driven in the ice making section as well as the deicing
section, as in the heater 130 of the first ice making unit 100.
The heater 230 heats the ice making tray 210 once or more
to delay a cooling speed of the ice making water W (see F1G.
6) contained in the ice making tray 210 before heating the
ice making tray 210 for the deicing. Here, the heaters 130
and 230 of the first and second ice making units 100 and 200
are driven in different times. That is, when the heater 130 of
the first ice making unit 100 is driven, the heater 230 of the
second ice making unit 200 is not driven.

[0076] The ice maker 20 may further include a controller
(not illustrated) driving the heaters 130 and 230 of a plurality
of ice making units 100 and 200 in different times, respec-
tively. The controller (not illustrated) may sequentially drive
the heaters 130 and 230 of the plurality of ice making units
100 and 200 in the ice making section. The plurality of ice
making units 100 and 200 do not simultaneously drive the
heaters 130 and 230, but drive the heaters 130 and 230 at a
predetermined time difference. Therefore, maximum power
of the refrigerator 1 may be maintained to be equal to that
of the case of using one ice making unit.

[0077] Reference numeral 246 that is not described in
FIG. 4 indicates a motor, and reference numeral 218 that is
not described in FIG. 5 indicates an excessively supplied
water outlet.

[0078] FIG. 6 is a cross-sectional view taken along line
A-A illustrated in FIG. 4.

[0079] Referring to FIG. 6, in the plurality of ice making
units 100 and 200 of the ice maker 20 according to an
exemplary embodiment of the present disclosure, the respec-
tive heaters 130 and 230 are also driven in the ice making
section.

[0080] The first ice making unit 100 and the second ice
making unit 200 are the same as each other in that the ice
making trays 110 and 210 make the transparent ice. Here-
inafter, only the first ice making unit 100 will be described.
[0081] The heater 130 of the first ice making unit 100
heats the ice making tray 110 to make the ice. The heater 130
maintains the ice making tray 110 to be maintained at a
temperature higher than a freezing temperature for a prede-
termined time. This is to prevent a phenomenon in which the
water W supplied to the first ice making grooves 112 of the
ice making tray 110 is rapidly frozen in a state in which air
dissolved in the water is included in the water, such that
opaque ice is made.

[0082] The ice making tray 110 is maintained at the
temperature higher than the freezing temperature for the
predetermined time by the heater 130 in the ice making
section to delay a speed at which the ice is made. Therefore,
gas dissolved in the water W supplied to the first ice making
grooves 112 is discharged to the outside before the water is
frozen, such that the first ice making unit 100 may make the
transparent ice.

[0083] The heater 130 is driven to heat the ice making tray
110 once or more in the ice making section. When the heater
130 is operated, the temperature of the ice making tray 110
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may be raised to delay a time in which a surface of the ice
is frozen. A phase change time in which the water is turned
into the ice may be increased to delay the cooling speed of
the ice. Therefore, dissolved gas and detained air bubbles of
the ice making water of the ice making tray 110 may be
discharged to the outside of the ice.

[0084] Water molecules move while being scattered in a
downward direction while ice crystallization being grown in
a dendrite form from a bottom surface of the ice making tray
110, and dissolved air bubbles are pushed out toward upper
water that is in a liquid state by a density difference.
Therefore, when the cooling speed of the ice making water
is delayed in the ice making section, the air bubbles of the
ice making water may exit from the water for an increased
phase change time, and the detained air bubbles may thus be
removed.

[0085] FIG. 7 is a flow chart illustrating a method for
making ice according to an exemplary embodiment of the
present disclosure.

[0086] Hereinafter, a method for making ice using the
refrigerator 1 according to the present disclosure will be
described in detail.

[0087] When an ice making operation starts, a predeter-
mined amount of water W is supplied to the first and second
ice making grooves 112 and 212 of a plurality of ice making
trays 110 and 210 (S10) (see FIG. 6).

[0088] The water contained in the first and second ice
making grooves 112 and 212 is cooled by the cold air in the
freezer compartment, and the heaters 130 and 230 mounted
on lower surfaces of the ice making trays 110 and 210,
respectively, are operated during the cooling process as
described above (S20). The respective ice making trays 110
and 210 are primarily heated to delay the cooling speed of
the ice making water W (S20). The heating for delaying the
cooling speed of the ice making water is called primary
heating. The primary heating is performed by the heaters
130 and 230 of the plurality of ice making units 100 and 200
in the ice making section. The primary heating as described
above may be performed once or more at a predetermined
interval.

[0089] Points in time at which the heaters 130 and 230 are
operated may be determined by measuring a temperature of
the water contained in the ice making grooves 112 and 212
or measuring a time elapsing after a process of cooling the
water starts. When the respective heaters 130 and 230 are
operated as described above, the cooling speed of the ice
making water W may be delayed. The cooling speed of the
ice making water W is delayed while the phase change time
in which the water is turned into the ice being increased,
such that the air bubbles generated in the water are dis-
charged to the outside through a water surface that is not
frozen. Therefore, the ice maker 20 may make the transpar-
ent ice.

[0090] In the primary heating (S20), the ice making trays
110 and 210 may be maintained at the temperature higher
than the freezing temperature for the predetermine time by
the driving of the heaters 130 and 230. Therefore, a speed at
which the ice is made is delayed, and the gas dissolved in the
water supplied to the ice making grooves 112 and 212 is
discharged to the outside before the water is frozen, such that
the ice making units 100 and 200 may make the transparent
ice.

[0091] In addition, in the primary heating (S20), the
respective heaters 130 and 230 of the plurality of ice making
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units 100 and 200 are driven in different times. The respec-
tive heaters 130 and 230 are driven at a predetermined time
difference. Even though the ice maker 20 includes the
plurality of ice making units 100 and 200, the respective
heaters 130 and 230 are not simultaneously operated. There-
fore, there is no difference in maximum power between the
ice maker 20 and an ice maker including one ice making unit
100 or 200.

[0092] In the primary heating (S20), the respective heaters
130 and 230 may be driven once or more. The number of
times by which the heaters 130 and 230 are operated may be
determined by measuring a temperature of the water con-
tained in the ice making grooves 112 and 212 or measuring
a time elapsing after a process of cooling the water starts.

[0093] In the primary heating (S20), the cooling speed of
the ice making water is delayed by the driving of the heaters
130 and 230, such that a time in which the air bubbles in the
water are discharged to the outside is increased. In this
process, the air bubbles B in the water are continuously
discharged to the outside, such that the transparent ice may
be made.

[0094] When the water finally remaining after the primary
heating (S20) is completely frozen, such that the ice making
is completed, a plurality of heaters 130 and 230 are operated
for the deicing to heat the plurality of ice making trays 110
and 210 (S30). In this process, the heating for the deicing is
called secondary heating (S30). The secondary heating is
performed in the deicing section. The ice may become a state
in which it may be easily separated from inner surfaces of
the respective ice making grooves 112 and 212 depending on
the secondary heating (S30).

[0095] Also in the secondary heating (S30), the respective
heaters 130 and 230 of the plurality of ice making units 100
and 200 are driven in different times. The respective heaters
130 and 230 are driven at a predetermined time difference.
That is, even though the ice maker 20 includes the plurality
of ice making units 100 and 200, the respective heaters 130
and 230 are not simultaneously operated. Therefore, there is
no difference in maximum power between the ice maker 20
and an ice maker including one ice making unit 100 or 200.
[0096] After the secondary heating, the made ice is ejected
from the respective ice making trays 110 and 210 (S40). In
detail, the ejector shafts 140 and 240 rotate, such that the
ejector arms 144 and 244 push the ice. Therefore, the ice is
separated from the ice making grooves 112 and 212, and
then moves toward the ice storing box 50 (S40).

[0097] After the made ice is ejected (S40), it may be
confirmed whether or not the ice is fully filled in the ice
storing box 50 (S50). The full ice sensing levers 150 and 250
installed at one sides of the ice making trays 110 and 210 so
that one ends thereof are rotatable rotate toward the ice
storing box 50. It is decided whether or not the ice is fully
filled in the ice storing box 50 through the rotation of the full
ice sensing levers 150 and 250 (S50).

[0098] An ice making operation of the ice maker 20 may
be stopped when the ice is fully filled in the ice storing box
50, by the full ice sensing levers 150 and 250.

[0099] When the ice is not fully filled in the ice storing box
50, the ice making water is again supplied to the plurality of
ice making trays 110 and 210 (S10). The ice making
operations described above are continuously performed
repeatedly.

[0100] The primary heating (S20) and the secondary heat-
ing (S30) may be performed in different times in the
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plurality of ice making units 100 and 200. That is, the
plurality of heaters 130 and 230 are driven at a predeter-
mined time difference.

[0101] FIG. 8 is a view illustrating the method for making
ice of FIG. 7 as a graph of a time and a temperature.
[0102] Referring to FIG. 8, this graph is a graph illustrat-
ing a temperature of the ice making trays 110 and 210 over
time. The method for making ice by the ice maker 20
includes an ice making section T10 in which the ice is made
in the ice making trays 110 and 210 and a deicing section
T20 in which the completed ice is separated from the ice
making trays 110 and 210.

[0103] When water in a room temperature state is supplied
to the plurality of ice making trays 110 and 210 (S10) in the
ice making section T10, the temperature of the ice making
trays 110 and 210 rises. When a predetermined time T1
elapses after the water is supplied, the primary heating (S20)
starts. The time T1 in which the primary heating (S20) starts
after the water is supplied (S10) is a point in time at which
a temperature of the supplied water in the room temperature
state becomes 0° C. T1 may be about 15 minutes to 20
minutes as an experiment result.

[0104] The primary heating (S20) may be performed for a
time T2. The plurality of heaters 130 and 230 are operated
once or more for the time T2 to heat the ice making trays 110
and 210, respectively. T2 is preferably 3 hours, and the
heaters 130 and 230 may heat the ice making trays 110 and
210, respectively, for 10 seconds at an interval of 15 minutes
in the time T2. Therefore, the ice making trays 110 and 210
is maintained at a temperature of 0° C. to -4° C. The ice
making water W is not rapidly cooled, but is cooled at the
temperature of 0° C. to -4° C. for a predetermined time.
Therefore, the air dissolved in the supplied water W is
discharged to the outside, such that the transparent ice may
be made. Here, the respective heaters 130 and 230 of the
plurality of ice making units 100 and 200 are driven in
different times.

[0105] The primary heating (S20) may be additionally
performed to make more transparent ice. The primary heat-
ing (S20) may be additionally performed for a time T3 in
addition to the time T2.

[0106] After the primary heating (S20), the ice is cooled
for a predetermined time T4 until the ice is completed.
Separate heating is not performed for the time T4.

[0107] When the ice is completed, the ice making section
T10 ends, and the deicing section T20 in which the ice is
separated from the ice making trays 110 and 210 starts. In
the deicing section T20, the heater 130 and 230 heat the ice
making trays 110 and 210, respectively, for the deicing
(S30). The ice separated from the ice making trays 110 and
210 in the secondary heating (S30) is stored in the ice storing
box 50. The ice making processes as described above are
repeated until the ice is fully filled in the ice storing box 50.
[0108] Hereinabove, the present disclosure has been
described as an illustrative method. It is to be understood
that terms used herein are provided to describe the present
disclosure rather than limiting the present disclosure. Vari-
ous modifications and alternations of the present disclosure
may be made according to the contents described above.
Therefore, the present disclosure may be freely practiced
without departing from the scope of the claims unless
additionally mentioned.

[0109] Although the present disclosure has been described
with an exemplary embodiment, various changes and modi-
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fications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes
and modifications as fall within the scope of the appended
claims.

What is claimed is:

1. An ice maker provided in a refrigerator, comprising:

first and second ice making units configured to include ice

making trays, heaters heating the ice making trays for

deicing, and ejectors ejecting made ice from the ice

making trays, respectively,

wherein a plurality of first ice making grooves are
formed in the ice making tray of the first ice making
unit, and a plurality of second ice making grooves
are formed in the ice making tray of the second ice
making unit, the plurality of second ice making
grooves having a shape different from that of the
plurality of first ice making grooves.

2. The ice maker as claimed in claim 1, wherein the
heaters of the first and second ice making units heat the ice
making trays once or more, respectively, to delay a cooling
speed of ice making water contained in the respective ice
making trays before heating the ice making trays for the
deicing.

3. The ice maker as claimed in claim 2, wherein the
heaters of the first and second ice making units are driven in
different times.

4. The ice maker as claimed in claim 1, wherein a size of
the plurality of first ice making grooves is different from that
of the plurality of second ice making grooves.

5. The ice maker as claimed in claim 1, wherein a number
of first ice making grooves is different from that of second
ice making grooves.

6. A refrigerator comprising:

a body configured to have a freezer compartment; and

a plurality of ice making units configured to be installed

in the freezer compartment,

wherein each of the plurality of ice making units includes:

an ice making tray in which ice making water is
contained;

an ejector rotatably disposed above the ice making tray;
and

a heater disposed below the ice making tray for deicing,

the heater heating the ice making tray once or more to

delay a cooling speed of the ice making water in an ice

making section.

7. The refrigerator as claimed in claim 6, wherein ice
making grooves having different shapes are formed in the ice
making trays of the plurality of ice making units, respec-
tively.

8. The refrigerator as claimed in claim 6, further com-
prising a controller configured to drive the heaters of the
plurality of ice making units in different times in the ice
making section.

9. The refrigerator as claimed in claim 8, wherein the
controller sequentially drives the heaters of the plurality of
ice making units in the ice making section.

10. A method for making ice using an ice maker provided
in a refrigerator, comprising:

supplying ice making water to a plurality of ice making

trays,

primarily heating the respective ice making trays to delay

a cooling speed of the ice making water;

secondarily heating the plurality of ice making trays by

driving a plurality of heaters for deicing; and
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ejecting made ice from the respective ice making trays,

wherein in the primary heating, the respective heaters are

driven in different times.

11. The method for making ice as claimed in claim 10,
wherein in the primary heating, the respective heaters are
driven once or more.

12. The method for making ice as claimed in claim 10,
wherein in the primary heating, the respective heaters are
sequentially driven.

13. The method for making ice as claimed in claim 10,
wherein in the primary heating, the ice making trays are
maintained at a temperature higher than a freezing tempera-
ture for a predetermined time by the heaters.

#* #* #* #* #*
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