
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
58

0 
50

3
A

1
*EP001580503A1*
(11) EP 1 580 503 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.09.2005 Bulletin 2005/39

(21) Application number: 05006582.0

(22) Date of filing: 24.03.2005

(51) Int Cl.7: F25D 23/12

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL BA HR LV MK YU

(30) Priority: 26.03.2004 KR 2004020706
26.03.2004 KR 2004020708
26.03.2004 KR 2004020711

(71) Applicant: Daewoo Electronics Corporation
Seoul (KR)

(72) Inventor: Shin, Sang In
Mapo-gu Seoul (KR)

(74) Representative: Jacoby, Georg et al
Samson & Partner,
Widenmayerstrasse 5
80538 München (DE)

(54) Temperature control apparatus for use in a carbonator of a refrigerator

(57) A temperature control apparatus for use in a
carbonator (11) of a refrigerator includes a cover (30)
overlaying the carbonator (11) in a recessed portion (20)
of a refrigerator door (10); a temperature sensor (29)
installed in the carbonator (11); a pair of valve devices
(126a,126b) installed at an outlet opening (125) of an
outlet path and an inlet opening (124) of an inlet path,
respectively; and a controller (55). The temperature
sensor (29) transmits a signal to the controller (55) when
the temperature of the carbonator (11) is equal to or less
than a predetermined value. Then the controls the pair
of the valve devices (126a,126b) to open the outlet
opening (125) and the inlet opening (124), so that warm
air outside the refrigerator is introduced into the re-
cessed portion (20) through the inlet path and the inlet
opening (124) while air in the recessed portion (20) is
discharged to the outside of the refrigerator through the
outlet opening (125) and the outlet path.
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Description

[0001] The present invention relates to a temperature
control apparatus for use in a carbonator of a refrigera-
tor; and, more particularly, a temperature control appa-
ratus for use in a carbonator of a refrigerator, which is
capable of controlling the temperature of the carbonator
by using cool air inside the refrigerator and warm air out-
side the refrigerator.
[0002] Recently, some of home refrigerators have
been designed to produce carbonated water by dissolv-
ing carbon dioxide into chilled water and supply it to a
user through a dispenser installed in a refrigerator door.
[0003] For example, a conventional carbonated liquid
supplying system for use in a refrigerator is disclosed in
US Pat No. 4,866,949, entitled "CARBONATED LIQUID
REFRIGERATION SYSTEM" and its front plan view is
shown in Fig. 1 wherein the carbonator 3 is located in a
freezer door 1 and supplies carbonated water to a liquid
dispenser 2.
[0004] Further, in US Pat No. 4,866,949, there is also
disclosed a refrigeration system for cooling the carbon-
ator, which includes an evaporator disposed in the in-
side of or around the carbonator 3, and for absorbing
heat from the inside of the carbonator 1, and a condens-
er disposed in the inside of the freezer compartment for
dissipating the heat absorbed from the carbonator 1 to
the freezer compartment. The evaporator and the con-
denser are formed of tubes and connected to each oth-
er, and a refrigerant circulates therein.
[0005] However, the refrigeration system for cooling
the carbonator disclosed US Pat No. 4,866,949 has a
problem that its complicated construction and the refrig-
erant separately used therein increase the manufactur-
ing time and cost.
[0006] It is, therefore, an object of the present inven-
tion to provide a temperature control apparatus for use
in a carbonator of a refrigerator, which has a simple con-
struction and is operated without a refrigerant.
[0007] In accordance with a preferred embodiment of
the present invention, there is provided a temperature
control apparatus for use in a carbonator of a refrigera-
tor, including: a cover overlaying the carbonator mount-
ed in a recessed portion formed in an inner surface of a
door of the refrigerator; a temperature sensor, installed
in the carbonator, for detecting a temperature of the car-
bonator and generating a signal when the detected tem-
perature is equal to or less than a predetermined tem-
perature; a pair of valve devices, installed at an outlet
opening of an outlet path and an inlet opening of an inlet
path, respectively, that are formed in the recessed por-
tion, the outlet path and the inlet path being formed in
the door of the refrigerator to establish communication
between the recessed portion and the outside of the re-
frigerator; and a controller for controlling the pair of the
valve devices in response to the signal from the temper-
ature sensor, wherein if the controller receives the signal
from the temperature sensor, the controller controls the

pair of the valve devices to open the outlet opening and
the inlet opening, so that warm air outside the refriger-
ator is introduced into the recessed portion through the
inlet path and the inlet opening to raise the temperature
of the carbonator.
[0008] In accordance with another preferred embodi-
ment of the present invention, there is provided a tem-
perature control apparatus for use in a carbonator of a
refrigerator, including: a cover overlaying the carbonator
mounted in a recessed portion formed in an inner sur-
face of a door of the refrigerator; a temperature sensor
installed in the carbonator and for generating a signal if
a temperature of the carbonator is equal to or less than
a predetermined temperature; a pair of cooling valve de-
vices which are installed at a cool air inlet channel and
a cool air outlet channel, respectively that are formed in
the door of the refrigerator, to establish communication
between the recessed portion and an inside of the re-
frigerator; a controller for controlling the pair of the cool-
ing valve devices in response to the signal of the tem-
perature sensor, wherein if the controller receives the
signal from the temperature sensor, the controller con-
trols the pair of the cooling valve devices to block the
cool air inlet channel and the cool air outlet channel, so
that supply of cool air from the inside of the refrigerator
to the recessed portion through the cooling inlet channel
is shut off and that discharge of air from the recessed
portion to the inside of the refrigerator through the cool
air outlet channel is shut off.
[0009] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

Fig. 1 provides a front plan view of a refrigerator
having a conventional carbonated liquid supplying
system and a conventional refrigeration system for
cooling a carbonator;
Fig. 2 shows a schematic front plan view of a refrig-
erator in which a temperature control apparatus for
use in a carbonator of a refrigerator in accordance
with a preferred embodiment of the present inven-
tion is installed;
Fig. 3 describes a partial cross-sectional diagram
of the refrigerator shown in Fig. 2 taken along the
lines 3-3 and illustrates a preferred embodiment of
the present invention;
Fig. 4 sets forth a partial cross-sectional diagram of
a modified embodiment of the preferred embodi-
ment shown in Fig. 3; and
Fig. 5 depicts a bottom plan view of a cover of the
modified embodiment shown in Fig. 4.

[0010] Hereinafter, embodiments of the present in-
vention will be described in detail with reference to ac-
companying drawings.
[0011] Referring to Fig. 2, there is illustrated a sche-
matic front plan view of a refrigerator having a temper-
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ature control apparatus installed therein for use in a car-
bonator of a refrigerator in accordance with a preferred
embodiment of the present invention. The refrigerator
includes a hinged freezer door 10 for closing or opening
a freezer compartment 60; a carbonator 11 constituted
by a box-shaped container and mounted on an inner
surface of the freezer door 10; a dispenser 12 for selec-
tively discharging a chilled water and a carbonated wa-
ter; a water tank 13 for supplying water to the carbonator
11; and a carbon dioxide (CO2) storage cylinder 15 for
supplying carbon dioxide gas to the carbonator 11.
[0012] Fig. 3 illustrates a partial cross-sectional dia-
gram of the refrigerator shown in Fig. 2 taken along the
lines 3-3 and illustrates a preferred embodiment of the
present invention. As shown in Fig. 3, the carbonator 11
is mounted in a recessed portion 20 formed in the inner
surface of the freezer door 10. Connected to an upper
portion of the carbonator 11 are a water supply tube 51
for transferring water from the water tank 13 to the car-
bonator 11 and a gas exhaust tube 16 for discharging
the carbon dioxide gas in the carbonator 11 to the out-
side of the refrigerator. And, connected to a lower por-
tion of the carbonator 11 are a gas supply tube 54 for
transferring carbon dioxide gas from the CO2 storage
cylinder 15 to the carbonator 11 and a carbonated water
outlet tube 53 for transferring a carbonated water from
the carbonator 11 to a nozzle 12a of the dispenser 12.
Installed on an outer surface of or in the inside of the
carbonator 11 is a temperature sensor 29 which detects
whether the temperature of the carbonator 11 is equal
to or less than a predetermined temperature and then
transmits a signal to a controller 55.
[0013] The recessed portion 20 has a size slightly
greater than that of the carbonator 11 so that the car-
bonator 11 can be housed therein. Between the carbon-
ator 11 and inner surface of the recessed portion 20, a
plurality of protrusion members 21 made of an insulating
material are disposed in such a manner that the carbon-
ator 11 is fixedly installed in the recessed portion 20 with
five sides of the carbonator 11 spaced apart from the
inner surface of the recessed portion 20 while forming
gaps therebetween as deep as the height of the protru-
sion members 21.
[0014] At the front of the recessed portion 20, a cover
30 is provided to overlay the recessed portion 20 and
the carbonator 11 mounted therein. The cover 30 is fixed
to the inner surface of the freezer door 10 by screws (not
shown) or the like. Between the inner surface of the cov-
er 30 and the carbonator 11, a plurality of the protrusion
members 21 are disposed to form a gap as deep as the
height of the protrusion members 21 between the inner
surface of the cover 30 and the back side of the carbon-
ator 11.
[0015] In the freezer door 10 at upper and lower ends
of the cover 30, an inlet channel 25 and an outlet chan-
nel 24 are formed, respectively. The inlet channel 25 and
the outlet channel 24 are intended for establishing com-
munication between the recessed portion 20 and the

freezer compartment 60. And solenoid valves 26a and
26b controlled by the controller 55 are installed at the
inlet channel 25 and the outlet channel 24, respectively.
[0016] In the inlet channel 25 and the outlet channel
24, an outlet opening 125 of an outlet path (not shown)
and an inlet opening 124 of an inlet path (not shown)
are formed, respectively, both paths being intended for
establishing communication between the recessed por-
tion 20 and the outside of the refrigerator. The inlet path
serves to introduce warm air outside the refrigerator into
the recessed portion 20, whereas the outlet path serves
to discharge the air in the recessed portion 20 to the
outside of the refrigerator. Moreover, at the outlet open-
ing 125 and the inlet opening 124, solenoid valves 126a
and 126b controlled by the controller 55 are installed,
respectively.
[0017] Further, a fan device 31 is installed at the outlet
channel 24 to forcedly discharge the air in the recessed
portion 20 to the inside of the refrigerator, i.e., the freez-
er compartment 60. Moreover, a separate fan device
(not shown) may be installed at the inlet channel 25 with-
out or in addition to the fan device 31 to forcedly blow
the cool air in the freezer chamber 60 into the recessed
portion 20.
[0018] The controller 55 controls the solenoid valves
26a, 26b, 126a and 126b in response to the signal from
the temperature sensor 29. If the controller 55 receives
the signal from the temperature sensor 29, the controller
55 controls the solenoid valves 26a and 26b to block the
inlet channel 25 and the outlet channel 24, and controls
the fan device 31 to stop its operation. Then, the supply
of the cool air of the freezer compartment 60 to the re-
cessed portion 20 is shut off so that the temperature of
the carbonator 11 does not lowered. In addition, at this
time, the controller 55 controls the solenoid valves 126a
and 126b to open the outlet opening 125 and the inlet
opening 124, so that the warm air outside the refrigera-
tor is introduced into the recessed portion 20 through
the inlet path and the inlet opening 124 to flow into the
gaps formed between the carbonator 11 and the inner
surfaces of the recessed portion 20 and the cover 30 to
raise the temperature of the carbonator 11. And, the air
in the recessed portion 20 is discharged to the outside
of the refrigerator through the outlet opening 125 and
the outlet path.
[0019] In contrast, if the temperature of the carbonator
11 becomes higher than the predetermined tempera-
ture, for example, because relatively warm water is sup-
plied to the carbonator 11 from the water tank 13, the
controller 55 controls the solenoid valves 126b and 126a
to block the inlet opening 124 and the outlet opening
125, respectively, and controls the solenoid valves 26a
and 26b to open the inlet channel 25 and the outlet chan-
nel 24. So, the warm air is not supplied to the recessed
portion 20 from the outside of the refrigerator and the
cool air in the freezer compartment 60 is supplied to the
recessed portion 20 and then flows through the gaps
formed between the carbonator 11 and the inner surfac-
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es of the recessed portion 20 and the cover 30 to cool
down the carbonator 11. At this time, the controller 55
controls the fan device 31 to start its operation so that
the supply of the cool air from the freezer compartment
60 to the recessed portion 20 is facilitated.
[0020] Fig. 4 is a partial cross-sectional diagram of a
modified embodiment of the preferred embodiment
shown in Fig. 3, wherein like parts to those of the pre-
ferred embodiment of the present invention are repre-
sented by like reference numerals, and detailed descrip-
tions thereof will be omitted for simplicity.
[0021] As shown in Fig. 4, at the front of the recessed
portion 20, a cover 30a for overlaying the recessed por-
tion 20 and the carbonator 11 mounted therein is pro-
vided, which is fixed to the inner surface of the freezer
door 10 by screws (not shown) or the like. Between the
carbonator 11 and the inner surfaces of the recessed
portion and the cover 30a, a plurality of the protrusion
members 21 are disposed to form gaps therebetween
as deep as the height of the protrusion members 21.
[0022] The cover 30a has an empty inner space 37
formed therein. Further, as shown in Fig. 5, the cover
30a has an inlet through hole 32 and an outlet through
hole 33 formed in an upper and lower portion of a base
plate of the cover 30a, respectively. The inner space 37
communicates the recessed portion 20 through the inlet
through hole 32 and the outlet through hole 33. The rel-
atively warmer air in the recessed portion 20 flows into
the inner space 37 through the inlet through hole 32 and
then is cooled in the inner space 37 indirectly by the cool
air of the freezer compartment 60. The air cooled in the
inner space 37 descends to the lower portion of the inner
space 37 and then flows into the recessed portion 20
through the outlet through hole. The carbonator 11 is
then cooled down by help of the air circulation between
the recessed portion 20 and the inner space 37 of the
cover 30a.
[0023] Further, the outlet opening 125 of the outlet
path (not shown) and the inlet opening 124 of the inlet
path (not shown) are formed at the upper and the lower
portion of the recessed portion 20, respectively. As sim-
ilar as in the preferred embodiment, both paths are in-
tended for establishing communication between the re-
cessed portion 20 and the outside of the refrigerator.
And, at the outlet opening 125 and the inlet opening 124,
solenoid valves 126a and 126b controlled by the con-
troller 55a are installed, respectively.
[0024] The controller 55a controls the solenoid valves
126a and 126b in response to the signal from the tem-
perature sensor 29. If the controller 55a receives the sig-
nal indicating that the temperature of the carbonator 11
is equal to or less than a predetermined temperature
from the temperature sensor 29, the controller 55a con-
trols the solenoid valves 126a and 126b to open the out-
let opening 125 and the inlet opening 124. Then, the
warm air outside the refrigerator is introduced into the
recessed portion 20 through the inlet path and the inlet
opening 124. In addition, the air in the recessed portion

20 is discharged to the outside of the refrigerator
through the outlet opening 125 and the outlet path.
Thus, the temperature of the carbonator 11 mounted in
the recessed portion 20 is raised by the warm air flowing
through the gaps formed between the carbonator 11 and
the inner surfaces of the recessed portion 20 and the
cover 30a.
[0025] On the other hand, if the temperature of the
carbonator 11 becomes higher than the predetermined
temperature, the controller 55a controls the solenoid
valves 126a and 126b to block the outlet opening 125
and the inlet opening 124, so that the carbonator 11 is
cooled down by the air circulation between the recessed
portion 20 and the inner space 37.
[0026] As described above, the temperature control
apparatus for use in a carbonator of a refrigerator in ac-
cordance with the present invention has a construction
in which the temperature of the carbonator mounted in
the recessed portion of the freezer door is controlled by
the cool air inside the refrigerator and the warm air out-
side the refrigerator.
[0027] While the invention has been shown and de-
scribed with respect to the preferred embodiments, it will
be understood by those skilled in the art that various
changes and modifications may be made without de-
parting from the scope of the invention as defined in the
following claims.

Claims

1. A temperature control apparatus for use in a car-
bonator of a refrigerator, comprising:

a cover overlaying the carbonator mounted in
a recessed portion formed in an inner surface
of a door of the refrigerator;
a temperature sensor, installed in the carbona-
tor, for detecting a temperature of the carbon-
ator and generating a signal when the detected
temperature is equal to or less than a predeter-
mined temperature;
a pair of valve devices, installed at an outlet
opening of an outlet path and an inlet opening
of an inlet path, respectively, that are formed in
the recessed portion, the outlet path and the in-
let path being formed in the door of the refrig-
erator to establish communication between the
recessed portion and the outside of the refrig-
erator; and
a controller for controlling the pair of the valve
devices in response to the signal from the tem-
perature sensor,

wherein if the controller receives the signal
from the temperature sensor, the controller controls
the pair of the valve devices to open the outlet open-
ing and the inlet opening, so that warm air outside
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the refrigerator is introduced into the recessed por-
tion through the inlet path and the inlet opening to
raise the temperature of the carbonator.

2. The temperature control apparatus of claim 1, fur-
ther comprising a plurality of protrusion members
disposed between the carbonator and an inner sur-
face of the recessed portion to form a gap therebe-
tween?.

3. The temperature control apparatus of claim 1, fur-
ther comprising a pair of cooling valve devices
which are installed at a cool air inlet channel and a
cool air outlet channel, respectively, the cool air inlet
channel and a cool air outlet channel being formed
in the door of the refrigerator, to establish commu-
nication between the recessed portion and an in-
side of the refrigerator,

wherein if the controller receives the signal
from the temperature sensor, the controller controls
the pair of the cooling valve devices to block the cool
air inlet channel and the cool air outlet channel, so
that supply of cool air from the inside of the refrig-
erator to the recessed portion through the cooling
inlet channel is shut off and that discharge of air
from the recessed portion to the inside of the refrig-
erator through the cool air outlet channel is shut off.

4. The temperature control apparatus of claim 3, fur-
ther comprising a fan device, installed at the cool
air outlet channel, for forcedly discharging air in the
recessed portion to the inside of the refrigerator,

wherein if the controller receives the signal
from the temperature sensor, the controller controls
the fan device to stop its operation.

5. The temperature control apparatus of claim 1,
wherein the cover has an empty inner space formed
therein, and an inlet through hole and an outlet
through hole formed in an upper portion and a lower
portion of a base plate thereof, respectively for es-
tablishing communication between the recessed
portion and the inner space,

wherein air in the inner space is cooled down
by cool air inside the refrigerator and then flows into
the recessed portion through the outlet through
hole.

6. A temperature control apparatus for use in a car-
bonator of a refrigerator, comprising:

a cover overlaying the carbonator mounted in
a recessed portion formed in an inner surface
of a door of the refrigerator;
a temperature sensor installed in the carbona-
tor and for generating a signal if a temperature
of the carbonator is equal to or less than a pre-
determined temperature;

a pair of cooling valve devices which are in-
stalled at a cool air inlet channel and a cool air
outlet channel, respectively that are formed in
the door of the refrigerator, to establish commu-
nication between the recessed portion and an
inside of the refrigerator;
a controller for controlling the pair of the cooling
valve devices in response to the signal of the
temperature sensor,

wherein if the controller receives the signal
from the temperature sensor, the controller controls
the pair of the cooling valve devices to block the cool
air inlet channel and the cool air outlet channel, so
that supply of cool air from the inside of the refrig-
erator to the recessed portion through the cooling
inlet channel is shut off and that discharge of air
from the recessed portion to the inside of the refrig-
erator through the cool air outlet channel is shut off.

7. The temperature control apparatus of claim 6, fur-
ther comprising a fan device installed at the cool air
outlet channel and for forcedly discharging air in the
recessed portion to the inside of the refrigerator,

wherein if the controller receives the signal
from the temperature sensor, the controller controls
the fan device to stop its operation.
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