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(57) Abrége/Abstract:

A cooling air passage apparatus of a refrigerator includes: a left cooling air duct installed having a plurality of cooling air
discharge holes In the vertical direction at the left side of the opened marginal portion of an inner case forming a storage
chamber, and discharging cooling air from the left side of the storage chamber toward a refrigerator door; a right cooling air duct
Installed having a plurality of cooling air discharge holes in the vertical direction at the right side of the opened marginal portion
of the Inner case, and discharging cooling air from the right side of the storage chamber toward the refrigerator door; a
ventilating unit for ventilating cooling air generated from a freezing system to the storage chamber; and a diverging unit for
diverging and guiding cooling air ventilated by the ventilating unit to the left cooling air duct and the right cooling air duct.
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ABSTRACT OF THE DISCLOSURE

A cooling air passage apparatus of a refrigerator includes: a left cooling air

duct installed having a plurality of cooling air discharge holes in the vertical

5 direction at the left side of the opened marginal portion of an inner case forming a
storage chamber, and discharging cooling air from the left side of the storage
chamber toward a refrigerator door; a right cooling air duct installed having a
plurality of cooling air discharge holes in the vertical direction at the right side of

the opened marginal portion of the inner case, and discharging cooling air from the

10 right side of the storage chamber toward the refrigerator door; a ventilating unit for
ventilating cooling air generated from a freezing system to the storage chamber;

and a diverging unit for diverging and guiding cooling air ventilated by the

ventilating unit to the left cooling air duct and the right cooling air duct.
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COOLING AIR PASSAGE APPARATUS OF REFRIGERATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a refrigerator, and more particularly, to a

cooling air passage apparatus of a refrigerator that is capable of uniformly and

quickly supplying cooling air into a storage space of a refrigerator.

2. Description of the Background Art

In general, in order to keep foodstuffs in a fresh state for a long period in a
refrigerator, it is requisite to uniformly maintain the internal temperature of a
freezing chamber and a cooling chamber. For this purpose, a cooling air discharge
hole is formed at a door side of the refrigerator, thereby changing a cooling air
passage.

Figure 1 Is a front view showing a state that a door of the refrigerator is
opened in accordance with a conventional art, Figure 2 is a sectional view taken
along line ‘A-A’ of Figure 1, and Figure 3 is a vertical-sectional view showing a
cooling air passage of the refrigerator in accordance with the conventional art.

The conventional refrigerator includes an outer case 102 forming an
outward appearance of a refrigerator, an inner case 104 forming a storage
chamber (S) for storing foodstuffs, a door 106 disposed to be opened and closed
at the opened front side of the inner case 104, a freezing system (not shown)

disposed at one side of the inner case 104, for cooling air inside the storage

chamber (S), and a cooling air passage for supplying cooling air generated by the
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freezing system to the storage chamber (S).

The inner case 104 forms the storage chamber (S) for storing foodstuffs,
In which the storage space is partitioned in the horizontal direction to install
shelves 108 for receiving foodstuffs, and an enlarged portion 112 is formed
enlarged slantingly in the circumferential direction of the opened portion of the
iInner case 104.

The door 106 is made of an insulating material to prevent heat exchange
with outside, forms the storage chamber (S) together with the inner case 104.

At the inner marginal circumference, a gasket 114 made of rubber is
Installed to prevent cooling air leakage by covering the storage chamber (S) when
the door 106 Is closed.

A door liner 116 to be inserted into the enlarged portion 11 is protruded at
the inner circumference of the gasket 114. A door basket 118 is inserted in the
door liner 116, and is utilized as a space for receiving foodstuffs.

When the door 106 is closed, the door liner 116 is inserted into the
enlarged portion 112, and at this time, an interval ‘A’ is formed between the door
liner 116 and the enlarged portion 11.

The freezing system includes a compressor, a condenser, a capillary tube,
an evaporator 120 and a ventilating fan 122, and so forth, so that while passing
the compressor, the condenser and the capillary tube, a coolant becomes a two-
phase state in a mixture of a liquid and a gas and sucked into the evaporator 120.

And then, as the coolant passes the evaporator, it is completely evaporated, taking

heat around it.

Thanks to the evaporation action of the coolant, the air around the

evaporator is cooled and supplied through the cooling air passage to the storage
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chamber by the ventilating fan 122.

The cooling air passage includes a cooling air discharge duct 124 installed
In the vertical direction at the rear side of the inner case 112, for supplying cooling
air, a plurality of cooling air discharge holes 126 formed in the longitudinal
direction of the cooling air discharge duct 124, for supplying cooling air to every
storage space partitioned by the shelves 108; and a suction duct 128 installed at
the upper side of the storage chamber (S), through which air circulated the storage
chamber and completed a cooling action flows toward the evaporator 120.

As stated above, in the conventional refrigerator, when the freezing
system is driven, the air inside the storage chamber (S) is cooled while passing
the evaporator according to rotation of the ventilating fan 122, and the cooled air

flows to the discharge duct 124 and is discharged through each cooling discharge

hole 126 into the storage chamber.

At this time, speaking of the cooling air flow, a cooled air flows from the
upper portion of the storage space where the cooling air discharge hole 126 is
installed to the lower portion and warm air at the lower portion goes up to the

empty space where the cooled air has existed, thereby forming a convection

current.

That is, the cooling air discharged through the cooling air discharge hole
126 maintains foodstuff at a lower temperature in the storage chamber by the

convection current within the storage space, and flows into the evaporator 120

through the suction duct 128.
However, as for the cooling air passage of the refrigerator of the

conventional art, since the cooling air discharge hole is formed at the rear side of

the cooling chamber, cooling air is concentrated to the rear side and the central

PN T ARG L AP TELARAA T et A i A I el I ke e P e AT 4. i

. p—————— P Y N




10

15

20

235

CA 02363577 2001-11-19

portion of the cooling chamber in the vicinity of the cooling air discharge hole.
Thus, foodstuffs near the cooling air discharge hole receives much cooling air and
over-cooled, while foodstuffs kept near the door, far from the cooling air discharge

hole less affected by the cooling air relatively and weakly cooled.

Namely, the internal temperature of the storage chamber has a big
deviation according to the distance from the cooling air discharge hole, causing a
problem that the temperature distribution of the storage chamber is not uniform.

In addition, in the summer season where the refrigerator is frequently
opened, it is difficult to quickly cope with a rise in temperature as the refrigerator
door Is opened and closed.

Besides, the cooling air directing toward the door is partly introduced into
a space between the door liner and the enlarged portion, contacting around the
gasket. At this time, since the gasket is made of rubber, a thermal insulation
efficiency is not good between the inner side and the outer side of the storage
chamber. Then, air around the gasket is changed to a high-temperature air, having

a bad influence to the cooling inside the storage chamber.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to provide a cooling air
passage apparatus of a refrigerator that is capable of uniformly maintaining a
temperature distribution of a storage chamber by improving a cooling air passage
In such a manner that cooling air can be evenly and quickly supplied to every part

of the storage chamber, and capable of quickly cooling a load when the load is

inputted into the storage chamber.
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Another object of the present invention is to provide a cooling air passage
apparatus of a refrigerator that is capable of increasing a heat efficiency by
preventing a cooling air loss occurring near a refrigerator door and capable of
preventing a weak cooling of foodstuffs stored near the refrigerator door.

Still another object of the present invention is to provide a cooling air
passage apparatus of a refrigerator that is capable of widely obtaining a storage
space in a storage chamber.

To achieve these and other advantages and in accordance with the
purpose of the present invention, as embodied and broadly described herein,
there is provided a cooling air passage apparatus of a refrigerator including: a left
cooling air duct installed having a plurality of cooling air discharge holes in the
vertical direction at the left side of the opened marginal portion of an inner case
forming a storage chamber, and discharging cooling air from the left side of the
storage chamber toward a refrigerator door; a right cooling air duct instalied
having a plurality of cooling air discharge holes in the vertical direction at the right
side of the opened marginal portion of the inner case, and discharging cooling air
from the right side of the storage chamber toward the refrigerator door; a
ventilating unit for ventilating cooling air generated from a freezing system to the
storage chamber; and a diverging unit for diverging and guiding cooling air
ventilated by the ventilating unit to the left cooling air duct and the right cooling air
duct.

In the cooling air passage apparatus of a refrigerator of the present
iInvention, the left cooling air duct is formed at a left enlarged portion of the inner
case to guide cooling air in the vertical direction, and includes a first duct cover

mounted at one side thereof, the first duct cover having a plurality of first cooling
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air discharge holes for discharging cooling air from the left side of the storage

chamber.

In the cooling air passage apparatus of a refrigerator of the present
invention, the right cooling air duct is formed at a right enlarged portion of the inner
case to guide cooling air in the vertical direction, and includes a second duct cover
mounted at one side thereof, the second duct cover having a plurality of second
cooling air discharge holes for discharging cooling air from the right side of the
storage chamber.

In the cooling air passage apparatus of a refrigerator of the present
Invention, the first and the second duct covers are formed with their section bent at
a right angle, and protrusively formed with a certain width at the enlarged portion
of the inner case to block a space between the door liner and the enlarged portion
of the inner case.

In the cooling air passage apparatus of a refrigerator of the present
iInvention, the first and the second duct covers are formed in a square form
protruded with a certain width from the left side and the right side of the inner case
in the inward direction, the protruded one side blocks the space between the door
iner and the enlarged portion of the inner case, and the plurality of cooling air

discharge holes are formed in the longitudinal direction.

In the cooling air passage apparatus of a refrigerator of the present
invention, the diverging unit is formed at the upper inner side of the inner case,
and includes a supply passage through which cooling air flows in from the freezing
system, a left diverging passage connected between the supply passage and the
left cooling air duct and supplying cooling air to the left cooling air duct, and a right

diverging passage connected between the supply passage and the right cooling
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air duct and supplying cooling air to the right cooling air duct.
To achieve the above objects, there is further provided a cooling air
passage apparatus of a refrigerator including: a left cooling air duct installed

having a plurality of cooling air discharge holes in the vertical direction at the left
side of the opened marginal portion of an inner case forming a storage chamber,
and discharging cooling air from the left side of the storage chamber toward a
refrigerator door; a right cooling air duct installed having a plurality 6f cooling air
discharge holes in the vertical direction at the right side of the opened marginal
portion of the inner case, and discharging cooling air from the right side of the
storage chamber toward the refrigerator door; a door cooling air duct installed at
the refrigerator door, for receiving cooling air from the left cooling air duct or the
right cooling air duct and discharging the cooling air toward the refrigerator door; a
ventilating unit for ventilating cooling air generated from a freezing system to the
storage chamber; and a diverging unit for diverging and guiding cooling air
ventilated by the ventilating unit to the left cooling air duct and the right cooling air
duct.

The cooling air passage apparatus of a refrigerator of the present
iInvention further includes a switching valve installed between the right cooling air
duct and the door cooling air duct, for switching on or off cooling air flow from the
right cooling air duct to the door cooling air duct.

In the cooling air passage apparatus of a refrigerator of the present
Invention, a discharge passage for supplying cooling air to the door cooling air
duct is formed at either the left cooling air duct or the right cooling air duct.

In the cooling air passage apparatus of a refrigerator of the present

invention, the door cooling air duct is installed in the horizontal direction at one
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side of the refrigerator door, a plurality of fourth cooling air discharge holes are
formed to discharge cooling air in the longitudinal direction therof, and a supply
passage Is formed at one side thereof, being connected to the discharge passage
formed at the right cooling air duct.

In the cooling air passage apparatus of a refrigerator of the present
iInvention, the switching valve includes: a rotational rod rotatably hinged at the
lower side of the discharge passage of the right cooling air duct; a switching
shutter mounted at one side of the rotational rod, being rotated together with the
rotational road to open and close the discharge passage; and a switchir'ig handle
mounted at the end portion of the rotational rod, for rotating the rotational rod so
that a user may open or close the discharge passage.

In the cooling air passage apparatus of a refrigerator of the present
Invention, the switching shutter is in a disk form having a diameter larger than that
of the discharge passage.

The cooling air passage apparatus of a refrigerator of the present
iInvention further includes: a suction duct installed at both sides of the rear sides of
the left and right cooling air ducts of the inner case and having a plurality of
cooling air suction holes for sucking cooling air by each space; and a barrier
having a cooling air suction passage for moving cooling air of the storage chamber
sucked through the suction duct toward an evaporation chamber.

To achieve the above objects, there is further provided a cooling air
passage apparatus of a refrigerator including: a left cooling air duct installed
having a plurality of cooling air discharge holes in the vertical direction at the left
side of the opened marginal portion of an inner case forming a storage chamber,

and discharging cooling air from the left side of the storage chamber toward a
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refrigerator door; a right cooling air duct installed having a plurality of cooling air
discharge holes in the vertical direction at the right side of the opened marginal
portion of the inner case, and discharging cooling air from the right side of the
storage chamber toward the refrigerator door; a door cooling air duct installed at
the refrigerator door, for receiving cooling air from the left cooling air duct or the
right cooling air duct and discharging the cooling air toward the refrigerator door; a
rear cooling air duct installed at the rear side of the inner case, having a plurality of
cooling air discharge holes and discharging cooling air from the rear side of the
storage chamber toward the door; a ventilating unit for ventilating cooling air
generated from a freezing system to the storage chamber; and a diverging unit for
diverging and guiding cooling air ventilated by the ventilating unit to the left cooling
air duct and the right cooling air duct.

The foregoing and other objects, features, aspects and advantages of the
present invention will become more apparent from the following detailed

description of the present Invention when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this
specification, illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.

In the drawings:

Figure 1 is a front view'showing a state that a door of a refrigerator is
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opened in accordance with a conventional art;
Figure 2 is a sectional view taken along line ‘A-A’ of Figure 1;

Figure 3 is a vertical-sectional view showing a cooling air passage of the

refrigerator in accordance with the conventional art;

Figure 4 is a front view showing a state that a door of a refrigerator is
opened in accordance with a first embodiment of the present invention;

Figure 5 is a sectional view taken along line ‘B-B’ of Figure 4 In
accordance with the first embodiment of the present invention;

Figure 6 is a perspective view showing a cooling air passage of the
refrigerator in accordance with the first embodiment of the present invention;

Figure 7 is sectional view showing portions of a switching valve in
accordance with the first embodiment of the present invention;

Figure 8 is a sectional view taken along line ‘B-B’ of Figure 4 In
accordance with a second embodiment of the present invention;

Figure 9 is a front view showing a state that a door of a refrigerator is
opened in accordance with a third embodiment of the present invention; and

Figure 10 is a perspective view showing a suction duct and barriers of the

refrigerator in accordance with the third embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred embodiments of the

present invention, examples of which are illustrated in the accompanying drawings.

A cooling air passage of a refrigerator in accordance with the present

invention will now be described with reference to the accompanying drawings.

10
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A plurality of embodiments of the cooling air passage of a refrigerator In

accordance with the present invention may exist, of which a preferred one will now

be described.

Figure 4 is a front view showing a state that a door of a refrigerator is
opened in accordance with a first embodiment of the present invention, and Figure
5 is a sectional view taken along line ‘B-B’ of Figure 4 in accordance with the first
embodiment of the present invention.

A refrigerator of the present invention includes: an outer case forming an
outward show; an inner case disposed inside the outer case, forming a storage
chamber (S); a door 6 mounted to be opened and closed at an opening portion of
the inner case 4, for opening and closing the storage chamber; a freezing system
(not shown) for cooling air inside the storage chamber (S); and a cooling air
passage apparatus installed at both sides and the rear side of the inner case 4, for
supplying air cooled by the freezing system to the storage chamber (S).

Enlarged portions 8 and 9 being widened slantingly are formed at the
circumferential face of the opened front side of the inner case 4, and shelves 10
for partitioning the storage space into which foodstuffs are received are installed In

the horizontal direction at both faces.

A vegetable chamber 12 is installed to receive vegetable and keep it
freshly at the lower side of the inner case 4.

The refrigerator door 6 forms the storage chamber (S) together with the
inner case 8, and a gasket 14 made of rubber is installed around the marginal

portion to seal the storage chamber (S) when the refrigerator door 6 Is closed.

A door liner 16 is formed in the circumferential direction at the inner side of

the gasket 14, and door baskets 18 for receiving foodstuffs are installed by muilti-

11
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stage at the door liner 16.

The cooling air passage apparatus includes: a left cooling air duct 20 and
a right cooling air duct 22 being installed at left side and right side of the inner
case 4, for discharging air which has been cooled while passing through the
freezing system from left side and right side, respectively; a ventilating unit for
ventilating air cooled by the freezing system to the left cooling air duct 20 and the
right cooling air duct 22; and a diverging unit for diverging air ventilated by the
ventilating unit to the left cooling air duct and the right cooling air duct.

A rear cooling air duct 24 is installed at the rear side of the inner case 4 to
discharge cooling air frOm the rear side of the storage chamber (S), and a door
cooling air duct is installed at the door 6 to discharge cooling air toward the door.

A switching valve 28 is installed between the right cooling air duct 22 and
the door cooling air duct 26 for switching on or off a cooling air flow from the right
cooling air duct 22 to the door cooling air duct 26.

The left cooling air duct 20 I1s formed in the vertical direction at the left
enlarged portion 8 of the inner case, to guide cooling air, and a first duct cover 30
is coupled at one side thereof, forming a cooling air passage.

A plurality of first cooling air discharge holes 32 for discharging cooling air
from the left side of each space partitioned by the shelves in the longitudinal
direction are formed at the first duct cover 30.

The right cooling air duct 22 is formed in the vertical direction at the right
enlarged portion 9 of the inner case 4, to guide cooling air, and a second duct
cover 34 is coupled at one side thereof, forming a cooling air passage.

A plurality of second cooling air discharge holes 36 for discharging cooling

air from the right side of each space partitioned by the shelves 10 are formed at

12
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the second duct cover 34.

As mentioned above, the first duct cover 30 and the second duct cover 34
constitute a cooling air passage, include the cooling air discharge holes 32 and 36,
and prevents cooling air from contacting with the gasket 14 of the refrigerator door.

In other words, as shown In Figure 5, the first and the second duct covers
30 and 34 are protruded vertically as much as the width (d) from the enlarged
portions 8 and 9 of the inner case, to block a space portion (A) formed between
the door liner 16 and the inner case 4, thereby isolating it from the storage
chamber (S).

In detail, when the door 6 iIs closed, the space portion (A) Is formed
between the door liner 16 and the enlarged portion 8. When cooling air is
iIntroduced Into the space portion (A), cooling air contacts the gasket 14. Then, the
external heat is transmitted into the storage chamber (S) through the gasket 14
which is relatively weak to insulation. At this time, the protruded portion of the first
and the second duct covers 30 and 34 block the space portion (A), thereby
preventing cooling air of the storage chamber (S) from being introduced into the
space portion (A).

It Is preferred that the ventilating unit is a ventilating fan which is installed
at the passage of the inner case and ventilates cooling air generated by the
freezing system to each cooling duct.

As shown In Figure 6, the diverging unit is formed at an upper side of the
iInner case 4 and includes a supply passage 13 to which cooling air flows after
being generated from the freezing system; a left separating passage 17 being
connected to the supply passage 13, for supplying cooling air to the left cooling air

duct 20; and a right separating passage 15 being connected to the supply

13
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passage 13, for supplying cooling air to the right cooling air duct 22.

The rear discharge duct 24 is formed in the vertical direction at the rear
side of the inner case 4, through which cooling air is supplied from the freezing
system, and a third duct cover 42 is mounted at the front side, having a plurality of

third cooling air discharge holes 40 for discharging cooling air into the storage

chamber (S).

The third duct cover 42 is coupled in a manner of being inserted into the
Inner case 4, making the same plane with the rear face of the inner case 4.

The door cooling air duct 26 Is installed in the horizontal direction at one
side of the refrigerator door 6. A plurality of fourth cooling air discharge holes 44
for discharging cooling air to the door 6 in the longitudinal direction are formed,
and a supply passage 46 is formed at one side, to which cooling air flows in.

When the refrigerator door 6 Is closed, the supply passage 46 is closely
attached to a discharge passage 48 formed at the second duct cover 34, through
which the supply passage receives cooling air from the right discharge duct 22.

As shown In Figure 7, the switching valve 28 for switching on or off a
cooling air flow from the right cooling air duct 22 to the door cooling air duct 6
includes a rotational rod 50 for rotatably hinged at one side of the second duct
cover 34 where the discharge passage 48 is formed; a switching shutter 56
mounted at one side of the rotational rod 50, for opening and closing the discharge
passage 48 while being rotated together with the rotational rod 50; and a switching
handle 58 mounted at an end portion of the rotational rod 50 so that a user may
rotate the rotational rod 50 to open or close the discharge passage 48.

The switching shutter 56 is In a disk form having a diameter larger than

that of the discharge passage 48.

14
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In case where cooling air is desired to be supplied to the refrigerator door,
the switching handle 58 of the switching valve 48 is rotated in the ‘P’ direction In
Figure 7. Then, the rotational rod 50 is rotated centering around a hinge 352,
according to which the switching shutter 56 mounted at the rotational rod 50 is
also rotated, thereby opening the discharge passage 48.

On the other hand, in case where cooling air is desired to be cut off from
being supplied to the door, the switching handle 58 is rotated in the ‘Q’ direction in
Figure 7, so that the switching shutter 56 closes the discharge passage 48.

The operation of the cooling air passage apparatus of a refrigerator in
accordance with a preferred embodiment of the present invention constructed as
described above will now be explained.

When the freezing system is driven, the air inside the storage chamber (S)
is cooled while passing the freezing system. The cooling air is then supplied to
each portion of the storage chamber (S) through the cooling air passage
apparatus, lowering the temperature of the storage chamber (S).

The air cooled while passing the freezing system is supplied through the
left cooling air duct 20 to the left side of the storage chamber (S), supplied through
the right cooling air duct 22 to the right side of the storage chamber (S), and also
supplied from the rear side of the storage chamber (S) through the rear cooling air
duct 24.

When the switching valve 28 is operated in the direction of opening the
discharge passage 48, cooling air is introduced into the door cooling air duct 26,
so that cooling air is supplied to the door 6 to cool the whole storage chamber (S)

uniformly and quickly.

In more detail, cooling air introduced into the left and right cooling air ducts

15
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20 and 22 are concentratedly supplied to the front end portion and the left and
right marginal portions of the shelves 10 while being discharged through the first
and the second cooling air discharge holes 32 and 36, thereby making a uniform
and rapid cooling.

The left and right cooling air ducts 20 and 22 are formed protruded in the
right angle direction at the front side of the first and the second duct covers 30 and
34 Installed at the left and the right enlarged portions 8 and 9. Thus, in a state that
the door 6 Is closed, the space formed between the door liner 16 and the enlarged
portions 8 and 9 is clogged, preventing cooling air from contacting with the gasket
14, thereby preventing cooling air loss.

Cooling air supplied to the rear cooling air duct 26 is discharged through
the third cooling air discharge hole 40, thereby promptly cooling the rear side of
the storage chamber (S).

When the switching valve 28 is operated to supply cooling air to the door
cooling air duct 26, the cooling air Is discharged through the fourth cooling air
discharge hole 44 to the door 6, so that the foodstuffs stored in the door basket 18
IS cooled.

The operation of the switching valve will now be described in more detail.

In case that cooling is desired to be supplied toward the door 6, when the
user rotates the switching handle 58 in one direction, the rotational rod 50 is
rotated centering around the hinge 52. Then, the switching shutter 56 mounted at

the rotational rod 50 is accordingly rotated to pen the discharge passage.

On the other hand, in case that cooling air is desired to be cut off from

being supplied to the door 6, when the user rotates the switching handle 58 in the

other direction, the switching shutter 56 closes the discharge passage 48.

16
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The user may adjust the amount of cooling air supplied to the door 6 by

controlling the rotation degree of the switching shutter 56, that is, the rotational

angle of the rotational rod 50.

Namely, in case that there are many foodstuffs in the door basket 18 or in
case that much load is applied to the door such as in the summer season when
the door 6 Iis frequently opened, the switching valve 28 is completely opened so
that the foodstuffs stored in the door basket 18 can be quickly cooled.

Meanwhile, if the door is not much loaded, the switching valve is opened

In a certain range. Otherwise, If there 1s no load to the door, the switching valve is

closed to cut off cooling air from being supplied to the door.

In this manner, since cooling air is discharged from the both sides, rear
side and the front side of the storage chamber, cooling air is evenly supplied to the
every part of the storage chamber and the storage chamber is promptly cooled.

Figure 8 Is a sectional view taken along line ‘B-B’ of Figure 4 in
accordance with a second embodiment of the present invention.

A cooling air passage apparatus of a refrigerator in accordance with a
second embodiment of the present invention includes: left and right cooling air
ducts 62 and 64 formed respectively at both sides of the inner case 4, for
discharging cooling air from left and right side of the storage chamber (S); and a
rear cooling air duct 70 installed at the rear side of the inner case 4, for
discharging cooling air from the rear side of the storage chamber (S).

Duct covers 66 and 68 are installed at the left and right cooling air ducts

62 and 64 and cooling air discharge holes 72 and 74 are formed at the duct covers

66 and 68, for discharging cooling air.
That Is, the protruded portion of the duct covers 66 and 68 blocks the

17
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space between the door liner 80 and the enlarged portions 6 and 8, preventing
cooling from flowing into the space. Thus, in a state that the door 6 is closed,
cooling air of the storage chamber is cut off from flowing into the space between
the door liner 16 and the enlarged portions 8 and 9 of the inner case, so that

5 cooling air is prevented from contacting with the gasket 14.

Figure 9 is a front view showing a state that a door of a refrigerator is
opened Iin accordance with a third embodiment of the present invention, and
Figure 10 I1s a perspective view showing a suction duct and barriers of the
refrigerator in accordance with the third embodiment of the present invention.

10 The refrigerator in accordance with the third embodiment of the present
invention includes: an outer case 4 forming an outward show, an inner case 6
forming a storage chamber (S) for storing foodstuffs, a door for opening and
closing the storage chamber, a freezing system installed at one side of the inner
case, for generating cooling air, and a cooling air passage apparatus for supplying

15 cooling air generated by the freezing system to the storage chamber (S) through
the rear side or both sides of the storage chamber (S).

The cooling air passage apparatus includes first and second discharge
ducts 21 and 23 installed at both wall faces of the inner case 6, for supplying air
cooled while passing an evaporator of the freezing system to the storage chamber

20 (S); and first and second discharge ducts 25 and 27 installed at front sides of both
wall faces of the inner case 6, for sucking air which has been cooled after being
supplied through the first and the second discharge ducts 21 and 23 and
circulated to the storage chamber (S).

The first and second discharge ducts 21 and 23 are respectively installed

25  at rear sides of the left and right wall faces of the inner case 6, and cooling air

18

P MIAN T C e e dedB Wby TN @l ity FAM vt LU VR T OO0 S P e i AR NN SN TP BT TN S ] NP CRLMRI Lk 7< 4 P 18 pe NAv - - WY et i S Y- LT N BRI M Al e ¢ 1w A 54D i 4 AT DAL MMM M S [ 50 4 50 e Il e e s Tadas Do NN Naers iy NS SRR A0 ihl 40T €51 e SREA ANt/ 7 A . . m i mdir = 3 1% 430 P A A ST BN WML ST Yt 4 - & 7w mw s, = Aetes s e A s L ees e ke o b SO SCCRERVARYE £ 14 A 23 P ot



10

15

20

25

CA 02363577 2001-11-19

discharge holes 31 and 33 are formed corresponding to each space so as to

supply cooling air to every space partitioned by the shelves 29.

As shown in Figure 9, the first and the second suction ducts 25 and 27 are
horizontally disposed at the front side of the first and the second discharge ducts
21 and 23, and cooling air suction holes 37 and 39 are formed corresponding to

each space so that cooling air can be sucked from both left and right sides by

each space partitioned by the shelves 29.

A barrier 45 is installed at the upper portion of the first and the second
suction ducts 25 and 27 and has cooling air suction passages 41 and 43 for
moving cooling air sucked through the suction duct to the freezing system.

That Is, the cooling air suction passages 41 and 43 of the barrier and the
first and the second suction ducts 25 and 27 are connected to each other, so that
cooling air introduced through the first and second suction ducts 25 and 27 flows
into the cooling air suction passage and is guided to the freezing system.

The operation of the cooling air passage apparatus of a refrigerator in
accordance with the third embodiment of the present invention constructed as

described above will now be explained.

AlIr inside the storage chamber passes through the freezing system and is

cooled, and the cooled air iIs moved to the first and the second discharge ducts 21

and 23.

Thereafter, the cooling air moved to the first and the second discharge
ducts 21 and 23 is moved downwardly along the first and the second discharge
ducts 21 and 23 and discharged into the storage chamber from the left and right

side of the inner case 6 through the plurality of cooling air discharge holes 31 and

33 formed by each space of the storage chamber (S).

19
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In this manner, the cooling air discharged into the storage chamber is
circulated to cool the storage chamber (S) and sucked into the suction ducts 25

and 27 through the cooling air suction holes 37 and 39 respectively formed at both

wall faces of the inner case 6.

Thereafter, the cooling air sucked into the suction ducts 25 and 27 is
moved upwardly along the suction ducts 25 and 27, introduced into the barrier 45
and supplied to the freezing system along the cooling air suction passages 41 and

43, so that air cooling is again performed.
Accordingly, since cooling air is charged from the left and right sides and
the rear side of the storage chamber and sucked to the left and right sides of the

storage chamber, cooling air can be quickly and evenly supplied to every part of

the storage chamber.

Therefore, the temperature distribution in the storage chamber is uniformly
maintained, and thus, foodstuffs are prevented from over-cooling or weak-cooing

due to a temperature deviation.

In addition, since the cooling speed of the storage chamber is improved
and thus a load inputted in the storage chamber can be promptly cooledq,
foodstuffs can be prevented from being damaged possibly due to a rise in the
temperature at the summer season when the refrigerator door is frequently
opened.

As so far described, the cooling air passage apparatus of a refrigerator in

accordance with the present invention has many advantages.

For example, first, since the left and right cooling air ducts are installed at
left side and right side of the inner case, a rear cooling air discharge duct Is

installed at the rear face of the inner case, and a door cooling air duct is installed

20
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at the door, to discharge cooling air from the front, rear, left and right side of the

storage chamber, the temperature distribution of the storage chamber can be

uniformly maintained, and when a load is inputted into the storage chamber, a load

can be quickly cooled.

Secondly, since the left and right duct cover forming the left and right
cooling air duct are formed protruded with a certain width in the inward direction of
the inner case, the protruded face blocks the space between the door liner and the
enlarged portions of the inner case. Thus, a cooling air loss generated near the

door i1s prevented and a heat efficiency can be increased. Also, the foodstuffs

stored near the door can be prevented from weakly cooling.

Lastly, since cooling air of the inner case is discharged from the front, rear,
left and right side of the storage chamber, the size of each cooling air discharge
duct can be reduced, and accordingly, the storage space inside the storage

chamber can be more widely obtained.

As the present invention may be embodied in several forms without
departing from the spirit or essential characteristics thereof, it shouid also be
understood that the above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise specified, but rather should
be construed broadly within its spirit and scope as defined in the appended claims,
and therefore all changes and modifications that fall within the meets and bounds

of the claims, or equivalence of such meets and bounds are therefore intended to

be embraced by the appended claims.
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What is claimed is:

1. A cooling air passage apparatus of a refrigerator, comprising:
a left cooling air duct having a plurality of cooling air discharge holes in the
vertical direction at the left side of the opened marginal portion of an inner case

forming a storage chamber, and discharging cooling air from the left side of the

storage chamber toward a refrigerator door;

a right cooling air duct having a plurality of cooling air discharge holes In
the vertical direction at the right side of the opened marginal portion of the inner
case, and discharging cooling air from the right side of the storage chamber

toward the refrigerator door;

a ventilating unit for ventilating cooling air generated from a freezing
system to the storage chamber; and
a diverging unit for diverging and guiding cooling air ventilated by the

ventilating unit to the left cooling air duct and the right cooling air duct.

2. The apparatus of claim 1, wherein the left cooling air duct Is
formed at a left enlarged portion of the inner case to guide cooling air in the
vertical direction, and includes a first duct cover mounted at one side thereof, the
first duct cover having a plurality of first cooling air discharge holes for discharging

cooling air from the left side of the storage chamber.

3. The apparatus of claim 1, wherein the right cooling air duct is
formed at a right enlarged portion of the inner case to guide cooling air in the

vertical direction, and includes a second duct cover mounted at one side thereof,

the second duct cover having a plurality of second cooling air discharge holes for

22
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discharging cooling air from the right side of the storage chamber.

4. The apparatus of claim 2 or 3, wherein the first and the second
duct covers are formed with their section bent at a right angle, and protrusively
formed with a certain width at the enlarged portion of the inner case to block a

space between the door liner and the enlarged portion of the inner case.

5. The apparatus of claim 2 or 3, wherein the first and the second
duct covers are formed in a square form protruded with a certain width from the
left side and the right side of the inner case in the inward direction, the protruded
one side blocks the space between the door liner and the enlarged portion of the

inner case, and the plurality of cooling air discharge holes are formed in the

longitudinal direction.

6. The apparatus of claim 1, wherein the diverging unit is formed at
the upper inner side of the inner case, and includes a supply passage through
which cooling air flows in from the freezing system, a left diverging passage
connected between the supply passage and the left cooling air duct and supplying
cooling air to the left cooling air duct, and a right diverging passage connected
between the supply passage and the right cooling air duct and supplying cooling

air to the right cooling air duct.

/. A cooling air passage apparatus of a refrigerator comprising:
a left cooling air duct installed having a plurality of cooling air discharge

holes in the vertical direction at the left side of the opened marginal portion of an
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inner case forming a storage chamber, and discharging cooling air from the left
side of the storage chamber toward a refrigerator door;

a right cooling air duct installed having a plurality of cooling air discharge
holes in the vertical direction at the right side of the opened marginal portion of the

iInner case, and discharging cooling air from the right side of the storage chamber

toward the refrigerator door;

a door cooling air duct installed at the refrigerator door, for receiving
cooling air from the left cooling air duct or the right cooling air duct and discharging

the cooling air toward the refrigerator door;

a ventilating unit for ventilating cooling air generated from a freezing
system to the storage chamber; and

a diverging unit for diverging and guiding cooling air ventilated by the

ventilating unit to the left cooling air duct and the right cooling air duct.

8. The apparatus of claim 7, further comprises a switching valve
installed between the right cooling air duct and the door cooling air duct, for

switching on or off cooling air flow from the right cooling air duct to the door

cooling air duct.

9. The apparatus of claim 7, wherein a discharge passage for

supplying cooling air to the door cooling air duct is formed at either the left cooling

air duct or the right cooling air duct.

10. The apparatus of claim 7, wherein the door cooling air duct is

installed in the horizontal direction at one side of the refrigerator door, a plurality of
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fourth cooling air discharge holes are formed to discharge cooling air in the
longitudinal direction thereof, and a supply passage is formed at one side thereof,

being connected to the discharge passage formed at the right cooling air duct.

11, The apparatus of claim 8, wherein the switching valve comprises:

a rotational rod rotatably hinged at the lower side of the discharge

passage of the right cooling air duct;

a switching shutter mounted at one side of the rotational rod, being rotated

together with the rotational road to open and close the discharge passage; and

a switching handle mounted at the end portion of the rotational rod, for

rotating the rotational rod so that a user may open or close the discharge passage.

12. The apparatus of claim 11, wherein the switching shutter is in a

disk form having a diameter larger than that of the discharge passage.

13. The apparatus of claim 7, further comprises:
a suction duct installed at both sides of the rear sides of the left and right

cooling air ducts of the inner case and having a plurality of cooling air suction

holes for sucking cooling air by each space; and

a barrier having a cooling air suction passage for moving cooling air of the

storage chamber sucked through the suction duct toward an evaporation chamber.

14. A cooling air passage apparatus of a refrigerator comprising:
a left cooling air duct installed having a plurality of cooling air discharge

holes in the vertical direction at the left side of the opened marginal portion of an
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inner case forming a storage chamber, and discharging cooling air from the left

side of the storage chamber toward a refrigerator door;

a right cooling air duct installed having a plurality of cooling air discharge
holes in the vertical direction at the right side of the opened marginal portion of the

inner case, and discharging cooling air from the right side of the storage chamber

toward the refrigerator door,;

a door cooling air duct installed at the refrigerator door, for receiving
cooling air from the left cooling air duct or the right cooling air duct and discharging

the cooling air toward the refrigerator door;

a rear cooling air duct installed at the rear side of the inner case, having a
plurality of cooling air discharge holes and discharging cooling air from the rear
side of the storage chamber toward the door;

a ventilating unit for ventilating cooling air generated from a freezing
system to the storage chamber; and

a diverging unit for diverging and guiding cooling air ventilated by the

ventilating unit to the left cooling air duct and the right cooling air duct.

20
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