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Description

[0001] The present invention relates to a built-in refrig-
erator comprising a cabinet provided in a kitchen furniture
and having a component chamber at a rear bottom there-
of, a dust guard provided between a front bottom of the
cabinet and a floor, a compressor provided in the com-
ponent chamber, a condenser provided under a bottom
surface of the cabinet, a ventilation passage communi-
cating the component chamber with a bottom of the cab-
inet and outside of the dust guard for discharging heat
generated from the condenser and the compressor to
the outside, a cooling fan provided in the component
chamber for cooling the condenser and the compressor.
[0002] In general, a refrigerator is an apparatus for tak-
ing storage of foods freshly for a long-term period, and
is divided into a cabinet with a freezer or a refrigerator
chamber for taking storage of foods in frozen or cold stor-
age states, and a refrigerating cycle for cooling the freez-
er or the refrigerator chamber. The refrigerating cycle is
formed of a process of compression, condensation, ex-
pansion and evaporation, and repeats the process tc re-
frigerate the freezer or the refrigerator chamber.
[0003] Refrigerant compressed in the process of the
compression by a compressor discharges heat and is
changed to refrigerant having low enthalpy in a condens-
er, and enters into an evaporator after adiabatic expan-
sion by an expansion valve. The refrigerant being entered
into an evaporation valve absorbs heat in a refrigerator
chamber through the isothermal expansion process and
uses the heat as latent heat. Furthermore, the condenser
discharges heat by exchanging heat with outside air of
refrigerator, and the evaporator absorbs heat by ex-
changing heat with the freezer or the refrigerator cham-
ber in the refrigerator.
[0004] A conventional refrigerator is provided at one
sidewall of a kitchen or a living room and it is protruded
by its size to badly affect on beauty on appearance, and
there is also caused a drawback in that practical space
use is lowered.
[0005] To this end, in these days, there is being re-
quested the development of a built-in refrigerator which
one part of a body thereof enters into the wall in or can
be provided at the sink. When a refrigerator is provided
in a sink, there is a limitation of space needed for inflowing
open air to cool the condenser and the compressor.
Hence, there is focused a ventilation technology for ef-
fectively ventilating the heat generated from the condens-
er and the compressor.
[0006] GB 2 338 287 discloses a built-in refrigerator
comprising a cabinet provided in a kitchen furniture and
having a component chamber at a rear bottom thereof,
a dust guard provided between a front bottom of the cab-
inet and a floor, a compressor provided in the component
chamber, a condenser provided under a bottom surface
of the cabinet, a ventilation passage communicating the
component chamber with a bottom of the cabinet and
outside of the dust guard for discharging heat generated

from the condenser and the compressor to the outside,
a cooling fan provided in the component chamber for
cooling the condenser and the compressor.
[0007] The problem of the prior art is that there is more
space needed for inflowing open air to cool the condenser
and the compressor. The used ventilation technology un-
der the bottom surface of the cabinet does not provide a
sufficient heat discharge of the heat coming from the con-
denser and compressor.
[0008] It is therefore an object of the present invention
to provide a built-in refrigerator with an improved heat
discharge of the heat generated from the condenser and
the compressor.
[0009] To achieve the above object there is provided
a built-in refrigerator comprising a cabinet provided in a
kitchen furniture and having a component chamber at a
rear bottom thereof, a dust guard provided between a
front bottom of the cabinet and a floor, a compressor
provided in the component chamber, a condenser pro-
vided under a bottom surface of the cabinet, a ventilation
passage communicating the component chamber with a
bottom of the cabinet and outside of the dust guard for
discharging heat generated from the condenser and the
compressor to the outside, a cooling fan provided in the
component chamber for cooling the condenser and the
compressor, and a refrigerant tube received into a re-
ceiving portion under the bottom surface of the cabinet
wherein the condenser comprises a cooling fin having a
first end being connected to the refrigerant tube and a
second end being exposed to the ventilation passage,
wherein the cooling fin comprises a long and thin plate
parallel to an airflow direction in the ventilation passage.
[0010] Embodiments of the built-in refrigerator accord-
ing to the present invention are defined in the dependent
claims.
The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are in-
corporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

FIG. 1 illustrates a perspective view of a built-in re-
frigerator provided in a sink according to the present
invention;

FIG. 2 is a sectional view taken along the line I-I of
FIG. 1 and illustrates a ventilating system of the built-
in refrigerator according to the present invention; and

FIG. 3 is a sectional view taken along the line II-II of
FIG. 2 and illustrates the ventilating system in a con-
denser according to a first embodiment of the
present invention.

[0011] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
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Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

FIG. 1 is a perspective view of a built-in refrigerator
provided in a sink according to the present invention,
and
FIG. 2 is a sectional view taken along the line I-I of
FIG. 1 and illustrates a ventilating system of a built-
in refrigerator according to the present invention.

[0012] The built-in refrigerator according to the present
invention, as illustrated in FIGS. 1 and 2, includes a cab-
inet 10, a dust guard 20, a compressor 30, a condenser
40, ventilation passage 60 located at a bottom of the cab-
inet 10 and a cooling fan 50.
[0013] The cabinet 10 provided in a sink 1 has a door
at a front side thereof and a component chamber at a
rear bottom thereof. It forms an exterior of the built-in
refrigerator. Although it is not illustrated, the evaporator
as a structural element of a refrigerating cycle is provided
in the freezer or the refrigerator chamber and functions
of cooling by absorbing heat. The expansion valve is pro-
vided between the evaporator and the condenser. Here,
The dust guard 20 is vertically provided between a front
bottom of the cabinet 10 and a floor.
[0014] In FIG.1, the dust guard 20 is horizontally pro-
vided to be continuous with a lower part molding of the
sink 1 in which the built-in refrigerator is provided so as
to improve design. Also, the dust guard 20 is provided
between the floor outside of the built-in refrigerator and
the ventilation passage 60 to prevent peripheral garbage
during cleaning from being introduced into the ventilation
passage 60.
[0015] In FIG 2, the ventilation passage 60 is formed
at the bottom of the cabinet 10, and discharges heat gen-
erated from the condenser 40 and the compressor 30.
[0016] The ventilation passage 60 according to the
present invention is located at the bottom of the cabinet
10 and discharges heat generated from the condenser
and the compressor to outside. That is, the ventilation
passage 60 is formed for airflow by forming a predeter-
mined distance between the bottom surface of the cab-
inet 10 and the floor.
[0017] A section between a top of the dust guard 20
and the bottom of the cabinet 10 functions as an entrance
and an exit of ventilating air. The ventilation passage 60
has a structure communicating the component chamber
11 with the bottom of the cabinet 10 and an outside of
the dust guard 20. That is, air sucked by the cooling fan
from the section passes through the ventilation passage
60 and flows into the component chamber 11. After pass-
ing through the component chamber 11 the air flows back
to the ventilation passage 60 so as to flow out through
the section.
[0018] Also, air ventilated by the fan 50 cools the con-
denser and the compressor. The airflow passage should
have a structure to flow air smoothly. As it is illustrated

in FIG. 2, an airflow direction is sharply changed at cor-
ners of the entrance and exit of air in the ventilation pas-
sage 60. Therefore, corners "A" of the entrance and exit
of air near the dust guard 20 are rounded to reduce the
pressure generated from the sudden change of the air-
flow direction so as to heighten the cooling efficiency of
the condenser provided in the ventilation passage 60.
[0019] The condenser 40, as illustrated in FIG. 2,
should be provided under the bottom surface of the cab-
inet 10 because it is difficult to provide the condenser at
the rear of the cabinet or in the component chamber ow-
ing to the characteristics of the built-in refrigerator. Even
though the condenser is provided, it is difficult to treat
heat generated from the condenser 40. Also, airflow is
fast in the ventilation passage 60 between the bottom
surface of the cabinet 10 and the floor, and the ventilating
efficiency of the condenser 40 is much more improved
than when it is provided at the rear of the cabinet 10 or
in the component chamber 40.
[0020] The component chamber 11 has relatively large
equipments such as the compressor 30, and a unit area
of the component chamber is larger than that of the ven-
tilation passage 60. When the unit area is large, air flow-
ing speed is slow and the ventilating efficiency is de-
clined. Hence, when the condenser is provided in the
ventilation passage 60 at the bottom of the cabinet 10,
the airflow speed is fast and the ventilating efficiency is
improved more.
[0021] Accordingly, it is desirable that the condenser
be provided at the bottom of the cabinet 10, were the
ventilation passage 60 is formed. When the condenser
40 is provided in the ventilation passage 60 at the bottom
of the cabinet 10, the ventilating efficiency is improved
owing to the fast airflow speed and the size of the com-
ponent chamber is reduced.
[0022] Hereinafter, the embodiment of the present in-
vention is explained in more detail according to the afore-
mentioned ventilating system. FIG. 3 is a sectional view
taken along the line II-II of FIG. 2 and illustrates the ven-
tilating system in the condenser according to a first em-
bodiment of the present invention. The condenser 40 in
FIG. 3 includes a refrigerant tube received into a receiving
portion under the bottom surface of the cabinet 10 and
a cooling fin 41 having a first end being connected to the
refrigerant tube 40a and a second end being exposed to
the ventilation passage 60 between the cabinet 10 and
the floor.
[0023] What the refrigerant tube is provided and re-
ceived into the receiving portion at the bottom of the cab-
inet 10 does not mean that it is buried in the material
forming the bottom of the cabinet 10.
[0024] When the refrigerant tube 40a is provided to
project on the ventilation passage 60, airflow is disturbed
by the refrigerant tube 40a. To prevent this, the refrigerant
tube 40a has a structure that it is received into a receiving
portion at the bottom of the cabinet 10, and has a thin
plane at a bottom of the refrigerant tube for separating
the ventilation passage and the refrigerant tube.
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[0025] In FIG. 2, the lowest surface of the refrigerant
tube 40a of the condenser in the ventilation passage 60
is in accordance with the lower surface of the cabinet 10
so that airflow is not disturbed by the refrigerant tube 40a.
[0026] Hereinafter, airflow during ventilation of the
component chamber in the built-in refrigerator will be ex-
plained in more detail referring to FIGS. 2-3.
[0027] As illustrated in FIG. 3, it is desirable that the
separator 80 is vertically extended to a surface of the
condenser 40 and is formed of a diaphragm blocking air-
flow.
[0028] First, when the cooling fin 41 in the component
chamber operates, cold air outside flows into the com-
ponent chamber through the air inlet passage 61 and hot
air flows outward through the air outlet passage 62.
[0029] The area of the air inlet passage 61 is formed
to be smaller than that of the air outlet passage 62. It is
because air pressure decreases by air contact with a
surface of the ventilation passage 60 and the cooling fin
41 during air inflow by the cooling fin 41. Air finished heat-
exchange by lowered pressure should flow out and big-
ger area of the air outlet passage 62 is better for heat
exchange and smooth outflow of air.
[0030] When the ventilation passage 60 is composed
of the air inlet passage 61 and the air outlet passage 62,
the area of each flow becomes smaller and air flowing
into the ventilation passage 60 passes through the cool-
ing fin 41 at higher speed releasing heat out from the
condenser 40. Hence, air in the component chamber ef-
ficiently ventilates the compressor 30.
[0031] The structure dividing the ventilation passage
60 into the air inlet passage 61 and the air outlet passage
62 by providing the separator 80 in the ventilation pas-
sage 60 is applied to all aforementioned embodiments
according to the present invention.
[0032] Accordingly, practical space use of a kitchen or
a living room and the beauty on appearance are improved
with the built-in refrigerator according to the present in-
vention. Also, a unique effect of the dust guard as well
as the ventilation is maintained.
[0033] As the condenser 40 is provided in the ventila-
tion passage 60 under the bottom surface of the cabinet,
the ventilation efficiency as well as the practical space
use is improved by high speed of airflow.
[0034] First, according to the invention, a refrigerator
is provided in the sink, and practical space use of a kitch-
en or a living room and the beauty on appearance are
improved. Particularly, the dust guard is horizontally ex-
tended under the front surface of the sink 1 so as to ef-
fectively ventilate the component chamber of the refrig-
erator. Therefore, as aforementioned, the unique effect
of the dust guard as well as the ventilation is maintained.
[0035] Second, according to the invention, as the con-
denser is provided in the ventilation passage under the
bottom surface of the cabinet, the ventilation efficiency
of the condenser and the practical space use of the com-
ponent chamber are improved by the high speed of air-
flow. Also, the practical space use of the kitchen or the

living room is improved as the refrigerator is provided in
the sink.

Claims

1. A built-in refrigerator comprising:

a cabinet (10) provided in a kitchen furniture (1)
and having a component chamber (11) at a rear
bottom thereof;
a dust guard (20) provided between a front bot-
tom of the cabinet (10) and a floor;
a compressor (30) provided in the component
chamber;
a condenser (40) provided under a bottom sur-
face of the cabinet (10);
a ventilation passage (60) communicating the
component chamber (11) with a bottom of the
cabinet (10) and outside of the dust guard (20)
for discharging heat generated from the con-
denser (40) and the compressor (30) to the out-
side;
a cooling fan (50) provided in the component
chamber for cooling the condenser (40) and the
compressor (30); and
characterized in that the condenser (40) com-
prises:
a refrigerant tube (40a) received into a receiving
portion under the bottom surface of the cabinet
(10),
a cooling fin (41,141) having a first end being
connected to the refrigerant tube (40a) and a
second end being exposed to the ventilation
passage (60), wherein the cooling fin (41,141)
comprises a long and thin plate parallel to an
airflow direction in the ventilation passage (60).

2. The built-in refrigerator as claimed in claim 1, where-
in the cooling fin (41,141) and the refrigerant tube
(40a) are formed as a single body.

3. The built-in refrigerator as claimed in 1, wherein the
cooling fin (41,141) is vertically extended downward
from the refrigerant tube (40a).

4. The built-in refrigerator as claimed in claim 1, further
comprising a divider (80) for dividing the ventilation
passage into an air inlet passage (61) and an air
outlet passage (62).

5. The built-in refrigerator as claimed in claim 4, where-
in the divider (80) is vertically extended to a surface
of the condenser (40) and is formed of a diaphragm
blocking airflow.
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Patentansprüche

1. Einbaukühlschrank, enthaltend:

einen in einem Küchenmöbel (1) vorgesehenen
Schrank (10), der an seinem hinteren Boden ei-
ne Kammer (11) für Bauelemente aufweist;
einen zwischen einem vorderen Boden des
Schrankes (10) und einem Fußboden vorgese-
henen Staubschutz (20);
einen in der Kammer für Bauelemente vorgese-
henen Kompressor (30);
einen unter einer Bodenfläche des Schrankes
(10) vorgesehenen Kondensator (40);
einen Belüftungskanal (60), der die Kammer
(11) für Bauelemente mit einem Boden des
Schrankes (10) und der Außenumgebung des
Staubschutzes (20) in Verbindung setzt, um von
dem Kondensator (40) und dem Kompressor
(30) erzeugte Wärme nach außen abzuleiten;
einen in der Kammer für Bauelemente vorgese-
henen Kühlventilator (50) zum Kühlen des Kon-
densators (40) und des Kompressors (30); und
dadurch gekennzeichnet, dass der Konden-
sator (40) enthält:
ein Kühlrohr (40a), das in einem Aufnahmeab-
schnitt unter der Bodenfläche des Schrankes
(10) aufgenommen ist,
eine Kühlrippe (41, 141), deren erstes Ende mit
dem Kühlrohr (40a) verbunden ist und deren
zweites Ende in dem Belüftungskanal (60) frei-
liegt, wobei die Kühlrippe (41, 141) eine lange
und dünne Platte parallel zu einer Luftstromrich-
tung in dem Belüftungskanal (60) aufweist.

2. Einbaukühlschrank nach Anspruch 1, bei welchem
die Kühlrippe (41, 141) und das Kühlrohr (40a) in
einem Stück gebildet sind.

3. Einbaukühlschrank nach Anspruch 1, bei welchem
die Kühlrippe (41, 141) von dem Kühlrohr (40a) ver-
tikal nach unten verläuft.

4. Einbaukühlschrank nach Anspruch 1, ferner enthal-
tend eine Trennwand (80) zum Unterteilen des Be-
lüftungskanals in einen Lufteinlasskanal (61) und ei-
nen Luftauslasskanal (62).

5. Einbaukühlschrank nach Anspruch 4, bei welchem
die Trennwand (80) vertikal in Richtung einer Ober-
fläche des Kondensators (40) verläuft und aus einer
den Luftstrom blockierenden Membran gebildet ist.

Revendications

1. Réfrigérateur encastré comprenant :

une carrosserie (10) prévue dans un équipe-
ment de cuisine (1) et ayant une chambre de
composant (11) au fond arrière ;
un protège-poussière (20) prévu entre un fond
avant de la carrosserie (10) et un sol;
un compresseur (30) prévu dans la chambre de
composant;
un condenseur (40) prévu en dessous d’une sur-
face de fond de la carrosserie (10);
un passage de ventilation (60) faire communi-
quer la chambre de composant (11) avec un
fond de la carrosserie (10) et l’extérieur du pro-
tège-poussière (20) pour décharger la chaleur
générée depuis le condenseur (40) et le com-
presseur (30) vers l’extérieur;
un ventilateur de refroidissement (50) prévu
dans la chambre pour refroidir le condenseur
(40) et le compresseur (30); et

caractérisé en ce que le condenseur (40) com-
prend:

un tube de réfrigérant (40a) logé dans une por-
tion de logement en dessous de la surface de
fond de la carrosserie (10),
une ailette de refroidissement (41, 141) ayant
une première extrémité étant connectée au tube
de réfrigérant (40a) et une seconde extrémité
étant exposée au passage de ventilation (60),
dans lequel l’ailette de refroidissement (41, 141)
comprend une plaque longue et mince parallèle
à une direction de flux d’air dans le passage de
ventilation (60).

2. Réfrigérateur encastré tel que revendiqué dans la
revendication 1, dans lequel l’ailette de refroidisse-
ment (41, 141) et le tube de réfrigérant (40a) sont
formés d’un seul corps.

3. Réfrigérateur encastré tel que revendiqué dans la
revendication 1, dans lequel l’ailette de refroidisse-
ment (41, 141) s’étend verticalement vers le bas de-
puis le tube de réfrigérant (40a).

4. Réfrigérateur encastré tel que revendiqué dans la
revendication 1, comprenant en outre un diviseur
(80) pour diviser le passage de ventilation en un pas-
sage d’entrée d’air (61) et un passage de sortie d’air
(62).

5. Réfrigérateur encastré tel que revendiqué dans la
revendication 4, dans lequel le diviseur (80) s’étend
verticalement en direction d’une surface du conden-
seur (40) et est formé par un diaphragme bloquant
le flux d’air.
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