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(54) A REFRIGERATOR COMPRISING A UV LIGHT SOURCE

(67)  The present invention relates to a refrigerator
(1) comprising a body (2); a compartment (3) which is
disposed in the body (2) and wherein the foodstuffs are
placed; a shelf (4) which is disposed in the body (2); and
at least one UV light source (5) which is positioned so as
to emit light into the compartment (3), the refrigerator
further comprising a carrier plate (6) having a housing
(8) wherein the at least one UV light source (5) is placed
so as to emit light into the compartment (3) in an angled
manner.
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Description

[0001] The present invention relates to a refrigerator
comprising at least one UV light source for disinfecting
the foodstuffs placed therein, wherein the rays emitted
by the UV light source are suffused over all the surfaces
of the foodstuffs so as to increase the efficiency thereof.
[0002] There are many pathogenic microorganisms
such as bacteria, viruses or harmful substances such as
pesticide residues on the packaged foods, fruits and veg-
etables placed in the refrigerator. Especially when the
packaged foods are placed in compartments without be-
ing cleaned, harmful microorganisms and substances on
the packages directly threaten human health. Moreover,
although vegetables and fruits are consumed after being
washed, sometimes cleaning with water is not sufficient
to remove bacteria and viruses.

[0003] In the state of the art, in order to provide the
user with cleaner and safer foodstuffs, there are refrig-
erators comprising crispers having an ozone generator,
shelves or crispers with UV light sources.

[0004] In the state of the art Korean Patent Document
No. KR20050026739, a refrigerator is disclosed, having
a strip-shaped glass with UV light sources placed on the
sides of a shelf.

[0005] In the state of the art European Patent Docu-
ment No. EP2525173B1, UV light sources are disclosed
which are placed on a compartment so as to be above
the photocatalytic member placed onto the compartment
base.

[0006] The aim of the present invention is the realiza-
tion of a refrigerator comprising UV light sources which
are placed so as to enable the UV rays to suffuse over
all the surfaces of the foodstuffs in order to ensure dis-
infection in the compartment wherein the foodstuffs are
placed.

[0007] The refrigerator of the present invention com-
prises a carrier plate which is placed in the body of the
refrigerator so as to be on the compartment wherein the
foodstuffs are placed in order to sterilize the foodstuffs.
The carrier plate comprises at least one UV light source
which is positioned so as to be parallel with the compart-
ment base and which provides light in a manner perpen-
dicular to the compartment, and at least another UV light
source which is disposed on the carrier plate in an angled
manner so as to be close to the center ofthe compartment
base in order to enable the UV rays to reach the central
regions.

[0008] The carrier plate comprises housings for receiv-
ing the UV light sources. The UV light sources which are
placed in an angled manner are attached into the hous-
ings on the carrier plate which are angled with respect
to the compartment base.

[0009] In the primary embodiment of the present in-
vention, the housings wherein the UV light sources are
attached comprise at least one of the reflective materials
which are Teflon, aluminum, magnesium, calcium car-
bonate, silicon or zirconium dioxide.
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[0010] In an embodiment of the present invention, the
UV light sources are mounted into the housing by means
of holders. In said embodiment, the holder is coated with
a reflective material which is Teflon, aluminum, magne-
sium, calcium carbonate, silicon or zirconium dioxide or
is completely produced from a reflective material.
[0011] The thickness of the coating is between 0.1 mi-
cron and 5 mm, and the coating is carried out preferably
by anodized coating method.

[0012] In the preferred embodiment of the present in-
vention, the UV light source is a source which emits in
the UVC wavelength. The UVC light sources emit a light
in the range of 160-280 nm.

[0013] Quartz glasses are attached in front of the UV
light sources so as to cover the housings to which the
UV light sources are mounted and/or the holder. The light
in the UVC wavelength does not pass through plastic or
other glasses. Thus, the UV rays are enabled to spread
in the compartment.

[0014] The refrigerator of the present invention com-
prises at least one elastic member which is placed be-
tween the holder and/or the housing and the quartz glass
in order to dampen the possible impacts. In the preferred
embodiment of the present invention, said elastic mem-
ber is a sponge.

[0015] Voltage converters are provided in the compart-
ment to operate the UV light sources.

[0016] In an embodiment of the present invention, a
top plate is placed between the carrier plate and the com-
partment in order to prevent light leaks from the carrier
plate to the outside of the compartment and to ensure
that the carrier plate is not damaged by the UV rays. Said
top plate comprises a metal material, preferably stainless
steel.

[0017] A reflector is disposed in the compartment in
order to increase the mission of the UV rays. Elevations
which increase the diffraction of the light are provided on
the reflector surface. In a preferred embodiment of the
invention, said elevations are circular and/or polygonal
and arranged in the horizontal and vertical plane on the
reflector base with respect to each other. Thus, the light
emitted by the UV light sources on the carrier plate can
be refracted so as to reach all the foodstuffs in the com-
partment. The compartment further comprises a wire
shelf for ensuring that the foodstuffs are not placed onto
the elevations in a manner to prevent the refraction of
the glass. The wire shelf is in the form of a grill so as not
to cover the elevations on the reflector.

[0018] In the refrigerator of the present invention, the
UV light source is a U-shaped fluorescent lamp or a flat
fluorescent lamp. A voltage converter is used to operate
the light sources. The power supplied by the control unit
of the refrigerator is transmitted from said voltage con-
verter to the UV light sources.

[0019] Bymeansofthe presentinvention, arefrigerator
is realized, wherein the UV rays are enabled to reach all
the foodstuffs in the compartment and all the surfaces of
a foodstuff, thus providing disinfection at the maximum
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level.

[0020] The refrigerator realized in order to attain the
aim of the present invention is illustrated in the attached
figures, where:

Figure 1 - is the perspective view of the refrigerator
of the present invention.

Figure 2 - is the perspective view of the body where
the compartment illuminated by the UV light source
is removed in the refrigerator of the present inven-
tion.

Figure 3 - is the exploded view of the carrier plate,
the top plate, the reflector and the UV light sources
placed between the compartment and the shelf in
the refrigerator of the present invention.

Figure 4 - is the exploded view of the retainer, the
UV light source and the quartz glass disposed in the
housing in the refrigerator of the present invention.
Figure 5 - is the exploded view of the components
disposed in the compartment in the refrigerator of
the present invention.

[0021] The elements illustrated in the figures are num-
bered as follows:

. Refrigerator

. Body

. Compartment
Shelf

. UV light source
. Carrier plate

. Holder

. Housing

9. Reflector

10. Wire shelf

11. Top plate

12. Quartz glass
13. Elevation

14. Elastic member

O ~NOOAWN

[0022] The refrigerator (1) comprises a body (2); a
compartment (3) which is disposed in the body (2) and
wherein the foodstuffs are placed; a shelf (4) which is
disposed in the body (2); and atleast one UV light source
(5) which is positioned so as to emit light into the com-
partment (3).

[0023] The refrigerator (1) of the present invention
comprises a carrier plate (6) having a housing (8) wherein
the at least one UV light source (5) is placed so as to
emit light into the compartment (3) in an angled manner.
[0024] The refrigerator (1) of the present invention
comprises atleastone UV light source (5) which provides
the disinfection of the foodstuffs placed into the compart-
ment (3). A carrier plate (6) is placed between the com-
partment (3) and the shelf (4) such that the rays emitted
by said UV light sources (5) reach all the surfaces in the
compartment (3). The carrier plate (6) comprises at least
one housing (8) thereon wherein the UV light source (5)
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is placed so as to emit light onto the base of the com-
partment (3) in an angled manner. The carrier plate (6)
has a thickness suitable for comprising a housing (8)
deep enough to place the UV light sources (5) therein,
and comprises a planar surface in the form of a table. On
said planar surface, at least one housing (8) is provided
which enables the light to be transmitted onto the base
of the compartment (3) in an angled manner and which
is parallel with the base of the compartment (3). Moreo-
ver, on the long or short sides of the carrier plate (6),
there are surfaces which are angled with respect to the
planar surface of the carrier plate (6) and which are not
parallel with the base of the compartment (3). The UV
light source (5) is placed into the at least one housing (8)
formed on said angled surfaces so as to emit light into
the compartment (3) ata non-perpendicular angle. Thus,
by means of the UV light source (5) which is placed on
the carrier plate (6) so as to emit light at a right angle and
the UV light source (5) which is placed onto the carrier
plate (6) in an angled manner, an equal amount of UV
rays is enabled to reach all the parts of the compartment
(3).

[0025] In an embodiment of the present invention, the
refrigerator (1) comprises a holder (7) which comprises
at least one reflective material selected from among Te-
flon, aluminum, magnesium, calcium carbonate, silicon
or zirconium dioxide so as to efficiently reflect the UV
rays into the compartment (3) and which enables the UV
light source (5) to be mounted into the housing (8). Thus,
the UV light source (5) can be more easily mounted into
the housing (8), and by means of the reflective materials
of the holder (7), the UV rays are enabled to be efficiently
reflected into the compartment (3).

[0026] In an embodiment of the present invention, the
refrigerator (1) comprises a holder (7) and/or housing (8)
which is coated with at least one reflective material se-
lected from among Teflon, aluminum, magnesium, cal-
cium carbonate, silicon or zirconium dioxide. In said em-
bodiment, even if the housing (8) and/or the holder (7) is
produced from any plastic material, a coating with reflec-
tive materials is applied such thatthe UV rays are enabled
to be suffused.

[0027] In an embodiment of the present invention, the
refrigerator (1) comprises a reflector (9) having a plurality
of elevations (13) for refracting the UV light so as to be
transmitted to all the surfaces of the foodstuffs in the com-
partment (3), and a wire shelf (10) which enables the
foodstuffs to be placed so as not to cover the elevations
(13) and which is placed onto the reflector (9). Thus, the
UV rays coming from the carrier plate (6) to the compart-
ment (3) hit the elevations (13) on the reflector (9) to be
refracted and suffuse into the compartment (3). Moreo-
ver, by means of the wire shelf (10) placed onto the re-
flector (9), the foodstuffs are prevented from being placed
so as to cover the elevations (13) and the UV rays are
enabled to reach the underside of the foodstuffs placed
into the compartment (3).

[0028] In an embodiment of the present invention, the
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refrigerator (1) comprises the reflector (9) having the cir-
cular and/or polygonal elevations (13) which are succes-
sively arranged in vertical and horizontal rows. Thus, the
elevations (13) on the reflector (9) are enabled to better
refract and reflect the light.

[0029] In an embodiment of the present invention, the
refrigerator (1) comprises a metal top plate (11) which is
placed between the compartment (3) and the carrier plate
(6) and which protects the carrier plate (6) against the
UV rays so as to prevent the same from being damaged.
The top plate (11) prevents the rays reflected from the
reflector (9) from damaging the material of the carrier
plate (6).

[0030] In an embodiment of the present invention, the
refrigerator (1) comprises a quartz glass (12) which clos-
es the housing (8) and/or the holder (7) so as to cover
the UV light source (5), and an elastic member (14) which
is placed between the quartz glass (12) and the housing
(8) and/or the holder (7). Thus, a possible impact to the
UV light sources (5) is dampened, and the user is pre-
vented from reaching the housing (8) wherein the UV
light sources (5) are placed and from being hurt.

[0031] Bymeansofthe presentinvention, arefrigerator
(1) is realized, wherein in a compartment in which food-
stuffs are placed the light emitted by the UV light sources
(5) is enabled to reach all the foodstuffs and all the sur-
faces of a foodstuffin the compartment (3), thus providing
a sterilization process at maximum efficiency.

Claims

1. Avrefrigerator (1) comprising a body (2); a compart-
ment (3) which is disposed in the body (2) and where-
in the foodstuffs are placed; a shelf (4) which is dis-
posed in the body (2); and at least one UV light
source (5) which is positioned so as to emit light into
the compartment (3), characterized by a carrier
plate (6) having a housing (8) wherein the at least
one UV light source (5) is placed so as to emit light
into the compartment (3) in an angled manner.

2. Arrefrigerator (1) as in Claim 1, characterized by a
holder (7) which comprises at least one reflective
material selected from among Teflon, aluminum,
magnesium, calcium carbonate, silicon or zirconium
dioxide so as to efficiently reflect the UV rays into
the compartment (3) and which enables the UV light
source (5) to be mounted into the housing (8).

3. Avrefrigerator (1) as in Claim 2, characterized by a
holder (7) and/or housing (8) which is coated with at
least one reflective material selected from among
Teflon, aluminum, magnesium, calcium carbonate,
silicon or zirconium dioxide.

4. Arefrigerator (1) as in any one of the above claims,
characterized by a reflector (9) having a plurality of
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elevations (13) for refracting the UV light so as to be
transmitted to all the surfaces of the foodstuffs in the
compartment (3), and a wire shelf (10) which enables
the foodstuffs to be placed so as not to cover the
elevations (13) and which is placed onto the reflector

9).

A refrigerator (1) as in Claim 4, characterized by
the reflector (9) having the circular and/or polygonal
elevations (13) which are successively arranged in
vertical and horizontal rows.

A refrigerator (1) as in any one of the above claims,
characterized by a metal top plate (11) which is
placed between the compartment (3) and the carrier
plate (6) and which protects the carrier plate (6)
against the UV rays so as to prevent the same from
being damaged.

A refrigerator (1) as in any one of the above claims,
characterized by a quartz glass (12) which closes
the housing (8) and/or the holder (7) so as to cover
the UV light source (5), and an elastic member (14)
which is placed between the quartz glass (12) and
the housing (8) and/or the holder (7).
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