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(54) VACUUM INSULATION BOX

(57)  The present invention relates to a vacuum in-
sulation box. According to one aspect of the present
invention, the vacuum insulation box comprises: a va-
cuum panel having a plurality of insulation cells arranged
to have an inclined part with a one-side end portion
inclined at an angle of 45 degrees or higher, and forming
a development figure through a plate part that connects
the insulation cells while the insulation cells are encom-
passed; a core material part formed inside the insulation
cell so as to block heat exchange between the inner
surface and the outer surface of the vacuum panel;
and a close-contact part protruding from the outer sur-
face of the inclined part in the outward direction of the
inclined part so as to improve adhesion between adjacent
insulation cells when the insulation cells are in contact
with each other.

The present invention relates to a vacuum insulation
box. According to one aspect of the present invention, the
vacuum insulation box comprises: a vacuum panel hav-
ing a plurality of insulation cells arranged to have an
inclined part with a one-side end portion inclined at an
angle of 45 degrees or higher, and forming a develop-
ment figure through a plate part that connects the insula-
tion cells while the insulation cells are encompassed; a
core material part formed inside the insulation cell so as
to block heat exchange between the inner surface and

the outer surface of the vacuum panel; and a close-
contact part protruding from the outer surface of the
inclined part in the outward direction of the inclined part
so as to improve adhesion between adjacent insulation
cells when the insulation cells are in contact with each
other.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a vacuum in-
sulation box, in which a plurality of mutually connectable
panels is fabricated and, when the panels are connected
to each other, heat dissipation may be minimized.

BACKGROUND ART

[0002] In general, cold storage boxes or insulation
boxes are used for the transportation or storage of med-
ical or food items, such as the storage of organs. Such an
insulation box may be formed by connecting a plurality of
panels together to form a single box so that items stored
therein may be transported in an insulated state.
[0003] However, conventional cold storage boxes or
insulation boxes have the problem that a large amount of
heat dissipation occurs at the joints of the connected
panels, thereby causing heat exchange between the
items inside the insulation box and the outside of the
insulation box.

[0004] To solve this problem, Korean Registered Pa-
tent No. 10-2037044 discloses an insulation box in which
a plurality of exploded insulating cells are integrally con-
nected in a foldable manner to form a vacuum insulation
panel assembly having an insulation compartment de-
fined by an improved insulation structure of contacting
connection edges, which prevents heat loss, provides
folding deformation close to a right angle between the
insulating cells, thereby providing excellent space utili-
zation, and provides areas with different insulation per-
formances through a simple change in the thickness of
the insulating cells. However, the insulation box has a
problem in that when connecting the insulating cells, the
insulating cells fabricated in a vacuum are pressed at
atmospheric pressure, which may cause deformation of
inner and outer surfaces of each of the insulating cells,
and when connecting such insulating cells, the joints of
the insulating cells are not tightly connected and com-
pletely sealed, resulting in slight heat exchange at the
joints.

[0005] In addition, Korean Registered Patent No.
10-2107558 discloses a vacuum insulation pouch having
a single 2D vacuum insulation panel folded to form an
internal hexagonal enclosed insulation space, thereby
blocking heat transfer occurring at the edges. However,
the insulation pouch has a problem in thatin order to form
a pouch, all sides need to be formed differently and
overlap in a folded manner, which results in excessive
fabricating costs and makes it difficult to fabricate.

DISCLOSURE
TECHNICAL PROBLEM

[0006] Embodiments of the present invention are pro-
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vided based on the above technical background, and an
objective of the present invention is to provide a vacuum
insulation box defined by vacuum insulation panels fab-
ricated in a vacuum and discharged at atmospheric
pressure, wherein the panels are shaped in considera-
tion of the shrinkage occurring under atmospheric pres-
sure so that the contacting edges of the panels may be
completely sealed even in a case where the shape of the
panel is deformed, and the fabricating cost and time may
be reduced.

TECHNICAL SOLUTION

[0007] To accomplish the above objective, the present
invention may include a vacuum panel including a plur-
ality of insulating cells each having an inclined portion
inclined at an angle of 45 degrees or more at each side
and a plate part configured to enclose and connect the
insulating cells, thereby forming a deployed box shape; a
core provided inside the insulating cell to block heat
exchange between inner and outer surfaces of the va-
cuum panel; and a close contact portion protruding out-
ward from an outer surface of the inclined portion to
increase adhesion between the insulating cells that are
adjacent when in contact with each other.

[0008] In addition, the plate part may include a vertical
plate disposed perpendicular to a bottom surface to
connect the insulating cells; and a horizontal plate per-
pendicularly coupled to the vertical plate.

[0009] In addition, the core may be formed of an or-
ganic fiber, an inorganic fiber, and an inorganic material
such as fumed silica, and may include a stack of trape-
zoidal core members whose areas decrease as the core
members are stacked.

[0010] Inaddition, the core may have rounded protrud-
ing surfaces protruding outward from opposite sides.

[0011] In addition, the opposite sides of the core may
be inclined at the same angle of inclination as the inclined
portion.

[0012] In addition, the core may have has a recess

having a shape that is inwardly recessed from the oppo-
site sides thereof.

[0013] In addition, the insulating cell may include an
inner wall formed to wrap the core; and an outer wall
spaced apart outward from the inner wall to form a space
in a vacuum state.

[0014] In addition, the plate part may include a vertical
body attached to outer surfaces of the insulating cells; an
adhesion member extending from each of opposite ends
of the vertical body; and a tensioning portion formed on
an opposite side of the vertical body on which the insulat-
ing cells are disposed in a position where the adjacent
insulating cells are in contact.

[0015] Inaddition, the core member may include a first
core member having an integral structure, and a second
core member disposed on one surface of the first core
member to be spaced apart from each other, stacked on
the first core member with a decreasing area, and having
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an inclined outer surface to form a trapezoidal shape.
EFFECT OF THE INVENTION

[0016] In the vacuum insulation box according to an
embodiment of the present invention, when the box is
fabricated by fitting together the insulating cells of the
vacuum panel, each insulating cell is formed in a trape-
zoidal shape with two lateral sides inclined at an angle of
45 degrees or more to increase the contact area between
the adjacent insulating cells, which may improve the air-
tightness and attachment tightness of the foldable edges
between the adjacent insulating cells when the box is
fabricated, thereby blocking the heat exchange between
the inside and outside of the box at the connected edges.
[0017] Furthermore, in the vacuum insulation box ac-
cording to an embodiment of the present invention, since
the close contact portions protrude outward from the
inclined portions of the vacuum panel, bores (voids) to
be generated in the vacuum panel due to contraction
under atmospheric pressure of the vacuum panel when
fabricated in a vacuum and discharged at atmospheric
pressure are formed in the close contact portions, and
thus upon contact between the inclined portions of the
adjacent insulating cells, the close contact portions are
compressed so thatthe bores (voids) in one close contact
portion are filled with a portion of the other close contact
portion, thereby improving the air-tightness between the
adjacent insulating cells.

[0018] In the vacuum insulation box according to an
embodiment of the present invention, the rectangular
section insulating cells are connected and extended to
for the insulation panel having a deployed shape such as
an"I"shape, an "L" shape, a"c" shape, a square shape "
O ", so that the connected insulating cells may be pack-
aged at once, thereby reducing the fabricating time.
[0019] In the vacuum insulation box according to an
embodiment of the present invention, when the opposite
insulating cells of the vacuum panel are connected upon
folding from the deployed shape, the adhesion members
extending from opposite ends of the vacuum panel are
attached to each other, thereby improving the bonding
strength of the opposite insulating cells coupled at oppo-
site ends of the vacuum panel.

[0020] In the vacuum insulation box according to an
embodiment of the present invention, the core is formed
as a stack of core members having different widths,
thereby effectively blocking heat exchange between
the inside and outside of the insulating cell.

[0021] In the vacuum insulation box according to an
embodiment of the present invention, the core has pro-
trusions on opposite sides, thereby preventing deforma-
tion of the core occurring due to contraction of the inner
wall caused by contraction of the outer wall, or heat
exchange occurring due to reduced adhesion between
the core and the space.

[0022] In the vacuum insulation box according to an
embodiment of the present invention, the core has in-
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wardly recessed surfaces in opposite sides so that upon
contract of the vacuum panel, the inner wall is brought
into close contact with the recessed surfaces of the
opposite sides of the core, which minimizes the deforma-
tion of the vacuum panel while maintaining a vacuum
state between the outer wall and the inner wall, thereby
preventing a reduction in the heat insulation efficiency.
[0023] In the vacuum insulation box according to an
embodiment of the present invention, the plate part is
located under the trapezoidal insulating cells to connect
the insulating cells, and has the tensioning portions pro-
truding outward when folded between adjacent insulating
cells, thereby blocking heat exchange occurring at the
edges of the insulating cells.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

FIG. 1 is a perspective view illustrating a vacuum
insulation box according to an embodiment of the
present invention.

FIG. 2 is a perspective view illustrating an insulating
cell according to an embodiment of the present in-
vention.

FIG. 3 is a cross-sectional view illustrating an insu-
lating cell according to an embodiment of the present
invention.

FIG. 4 is a deployed perspective view illustrating a
vacuum insulation box according to an embodiment
of the present invention.

FIG. 5 is a cross-sectional view illustrating an insu-
lating cell according to an embodiment of the present
invention.

FIG. 6 is a diagram illustrating a state in which
insulating cells according to an embodiment of the
present invention are fitted together.

FIG. 7 is a deployed perspective view illustrating a
vacuum panel according to a second embodiment of
the present invention.

FIG. 8 is a deployed perspective view illustrating a
vacuum panel according to a third embodiment of the
present invention.

FIG. 9 is a deployed perspective view illustrating a
partially folded vacuum panel according to a third
embodiment of the present invention.

FIG. 10 is a cross-sectional view illustrating an in-
sulating cell according to a fourth embodiment of the
present invention.

FIG. 11 is a cross-sectional view illustrating an in-
sulating cell according to a fifth embodiment of the
present invention.

FIG. 12 is a cross-sectional view illustrating an in-
sulating cell according to a sixth embodiment of the
present invention.

FIGS. 13 to 15 are photographs illustrating the fab-
rication of a vacuum insulation box according to an
embodiment of the present invention.



5 EP 4 509 428 A1 6

BEST MODE

[0025] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0026] The advantages and features of the present
invention and methods of accomplishing the same will
be apparent from the following detailed description of the
embodiments taken in conjunction with the accompany-
ing drawings.

[0027] However, the present invention is not intended
to be limited by the embodiments disclosed herein, but
may be implemented in many different forms, and these
embodiments are provided merely to make the present
invention complete and to fully inform those having or-
dinary skill in the art, to which the present invention
belongs, of the scope of the present invention, and the
present invention is defined by the scope of the claims.
[0028] Furthermore, in describing the present inven-
tion, if it is determined that the relevant known technol-
ogies make the gist of the disclosure obscure, a detailed
description thereof will be omitted.

[0029] FIG. 1 is a perspective view illustrating a va-
cuum insulation box according to an embodiment of the
presentinvention, FIG. 2 is a perspective view illustrating
an insulating cell according to an embodiment of the
present invention, FIG. 3 is a cross-sectional view illus-
trating an insulating cell according to an embodiment of
the present invention, FIG. 4 is a deployed perspective
view illustrating a vacuum insulation box according to an
embodiment of the present invention, FIG. 5 is a cross-
sectional view illustrating an insulating cell according to
an embodiment of the present invention, and FIG. 6 is a
diagram illustrating a state in which insulating cells ac-
cording to an embodiment of the present invention are
fitted together.

[0030] A vacuum insulation box 1 has a first space S1
therein, which is isolated from an external environment
sothatitems accommodated in the first space, suchas an
organ or food, are prevented from heat exchange with the
external environment, thereby preventing deterioration,
damage, or the like of the items occurring during trans-
portation or storage.

[0031] Furthermore, the vacuum insulation box 1 may
prevent the formation of bores or voids that would occur
due to contraction of a vacuum panel 100 of the vacuum
insulation box 1 at joints between panels when the va-
cuum insulation box 1 fabricated in a vacuum state is
taken out to an external environment having atmospheric
pressure, thereby preventing the edge portions of the
vacuum insulation box 1 from exchanging heat with the
outside.
[0032]
insulation box 1 may have various shapes, such as an
shape, an "L" shape, a "c" shape, and a square shape
"0J", so that various shapes of boxes may be fabricated.
The vacuum insulation box 1 shown in the deployed
shape may be packaged at one time. Accordingly, it is

In addition, the deployed shape of the vacuum
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possible to reduce fabricating time and reduce fabricating
cost.

[0033] Inaddition, whenthe vacuum insulation box 1 is
fabricated by folding the same from the deployed shape,
it may be difficult to connect the ends, thereby preventing
heat exchange from occurring.

[0034] Referring to FIGS. 1 to 5, when the vacuum
insulation box 1 according to an embodiment of the
present invention stores items therein, heat exchange
that would occur at the edges may be blocked. The
vacuum insulation box 1 may be fabricated in various
shapes, and the vacuum panel 100 may be included to
allow packaging at one time.

[0035] The vacuum panel 100 may be formed by con-
necting a plurality of insulating cells 130 to each other. In
addition, the vacuum panel 100 may be part of the
deployed shape, such as an "I" shape, an "L" shape, a
"c" shape, or a square shape, which may be folded.
[0036] For example, the vacuum panel 100 may be
fabricated in a shape which may be a deployed shape of a
cube, such that a cube-shaped box may be fabricated.
Furthermore, when the vacuum panel 100 is fabricated,
cores 300, which may be insulating materials, may be
disposed in positions of the deployed shape for forming
the cube and be packaged at one time, thereby simplify-
ing the fabricating process. In addition, the cores 300 may
be formed of an inorganic material such as organicfibers,
inorganic fibers, or fumed silica.

[0037] This may reduce the costand time of fabricating
the cube-shaped vacuum insulation box 1, which is
formed by folding the vacuum panel 100.

[0038] The vacuum panel 100 according to an embodi-
ment of the presentinvention may include a plate part 110
and insulating cells 130 such that when folded, the va-
cuum panel 100 may form a first space S1 therein to store
items and block heat exchange with the outside.

[0039] Although the plate part 110 and the insulating
cells 130 may be described separately, the plate part 110
and the insulating cells 130 may be integrated. For ex-
ample, the plate part 110 and the insulating cells 130 may
be formed by wrapping the cores 300 described later, i.e.,
may be a wrapper for vacuum packaging the cores 300.
[0040] Here, the portion located at the bottom of the
cores 300 may be the plate part 110, and the portions at
the top of the cores 300 may be the insulating cells 130.
[0041] The plate part 110 may include a vertical plate
111 and a horizontal plate 113 such that a first space S1
may be formed therein.

[0042] The vertical plate 111 may include a vertical
body 111a, adhesion members 111b, and tensioning
portions 111c which may be integrally connected and
formed of a rigid material, so that an internal space
may be formed and the thermal insulation effect of folding
portions may be improved.

[0043] The vertical body 111a may be formed to have a
square cross-section. The vertical body 111amay also be
arranged in a direction perpendicular to the bottom sur-
face. In addition, the vertical body 111a may be integrally
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extended. In addition, the vertical body 111a may be
extended according to the number of the insulating cells
130 described later, which are seated on one surface.
Here, the insulating cells 130 may be provided in a
number of one to six.

[0044] In this manner, when the insulating cells 130
provided to the one surface of the vertical body 111a are
inclined with respect to each other and contact each
other, the inner and outer sides of the insulating cells
130 may be separated, thereby blocking heat exchange,
and a form of wrapping the insulating cells 130 bonded to
each other is formed, thereby combing the insulating
cells 130.

[0045] In the vertical body 111a, as will be described
later, when the insulating cells 130 are extended, the
adhesion members 111b may be formed to extend a
predetermined length or more in a longitudinal direction
in which the insulating cells 130 are extended.

[0046] The adhesion members 111b may be formed in
a square cross-section. In addition, the adhesion mem-
bers 111b may be formed to extend in a longitudinal
direction in which the vertical body 111a extends so that
when the vertical body 111a is folded, two ends of the
vertical body 111a that may face each other may be
connected to each other. In this manner, the adhesion
between the vertical body 111a may be improved, and at
the same time, heatexchange at the edges where the two
ends of the vertical body 111a are connected may be
blocked. Here, the tensioning portions 111¢c may be pro-
vided in an outward direction of the vertical body 111a.
[0047] The tensioning portions 111c may block heat
exchange in the folding portions of the vertical body 111a
that are formed when the vertical body 111a is folded a
plurality of times.

[0048] The tensioning portions 111c may be formed to
have a circular cross-section with portions open. Further-
more, a plurality of tensioning portions 111c may be
formed depending on the number of times the vertical
body 111ais folded. For example, when the vertical body
111ais folded twice, the tensioning portions 111¢c may be
formed at the folding portions.

[0049] This may prevent heat exchange to the outside
at the folds which are formed by contact with the vertical
body 111a.

[0050] The horizontal plate 113 may be coupled to the
upper and lower portions of the vertical plate 111 which is
foldable together with the horizontal plate. The horizontal
plate 113 may also extend together with the vertical plate
111. Forexample, the vertical plate 111 and the horizontal
plate 113 may be integrally formed to extend the de-
ployed shape of the cube. In another example, the ver-
tical plate 111 and the horizontal plate 113 may be sepa-
rated from each other, such that the vertical plate 111 may
extendinan"l" shape and the horizontal plate 113 may be
separately coupled to the upper and lower portions.
[0051] In addition, the vertical plate 111 and the hor-
izontal plate 113 may be fabricated in an "I" shape, an "L"
shape, a square shape, an "c" shape, or the like, accord-
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ing to the user’s choice.

[0052] Here, anitem may be stored within the interior of
the vertical plate 111 and the horizontal plate 113, and the
insulating cells 130 may be coupled to the interior where
the item is stored.

[0053] The insulating cells 130 may each include an
outer wall 131 and an inner wall 133 to prevent heat
exchange between one side and the other side of the
insulating cells 130. Here, the thermal conductivity of the
insulating cells 130 may be about 0.0080 W/MK or less.
[0054] The cross-section of the outer wall 131 may
have a trapezoidal shape. Here, the outer wall 131
may be configured such that the width of the inwardly
facing side is narrower than the width of the outwardly
facing side. That is, the outer wall 131 may have a
trapezoidal shape, the width of which decreases in the
inward direction.

[0055] In addition, the outer wall 131 may be formed in
a trapezoidal shape, such that inclined portions 131a
may be formed on the sides. Since the inclined portions
131a are inclined at a predetermined angle, the contact
areas between the adjacent insulating cells 130 may be
increased to block heat exchange.

[0056] In addition, the angle between the inclined por-
tion 131a and the inner surface of the outer wall may be
formed at an angle of 45 degrees or more. Accordingly,
when the adjacent outer walls 131 contact each other, the
adjacent inclined portions 131a may contact each other,
thereby improving the air-tightness.

[0057] Inaddition, the outer wall 131 may be formed of
polyethylene terephthalate (PET), a heat-resistant syn-
thetic resin, paper, an aluminum thin film (Al film), an
aluminum metallized film, or the like. Here, an inner
portion may be formed in the inward direction of the outer
wall 131.

[0058] The inner wall 133 may have a trapezoidal
shape. In addition, the inner wall 133 may be formed in
the same shape as the outer wall 131. In addition, the
inner wall 133 may be formed in a smaller area than the
outer wall 131.

[0059] In addition, the inner wall 133 may be formed of
polyethylene terephthalate (PET), heat-resistant syn-
thetic resin, paper, an aluminum thin film (Al film), an
aluminum metallized film, or the like.

[0060] Thatis, the outerwall 131 and the innerwall 133
may be spaced apart by a predetermined distance to form
a second space S2 therebetween. Furthermore, the
second space S2 may be in a vacuum state. Accordingly,
an insulation material may be provided inside the inner
wall 133 to block heat exchange between the spaces
located on opposite sides of the outer wall 131.

[0061] In addition, when the plate part 110 and the
insulating cells 130 are formed to wrap the cores 300
as described above, a plurality of cores 300 may be
arranged in a single row, and protruding portions of the
cores 300 may be located inside by wrapping the cores,
such that the cores 300 are seated inside to form folds
200 therebelow, which are configured to fold.
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[0062] The folds 200 may be formed to protrude down-
ward from the plate part 110. The folds 200 may be end
portions of the wrapper left after the cores 300 are
wrapped. Here, the folds 200 may be portions in which
excess portions are folded downward while covering the
cores 300 from above. Thus, by forming the folds 200
outside the vacuum insulation box 1, the cores 300 are
stacked in a trapezoidal shape, as will be described later.
When the insulating cells 130 are folded inward, the
interference of the film of the folds 200 may be removed
to prevent the occurrence of a gap due to the thickness of
the film, thereby blocking the release of heat.

[0063] Forexample, the folds 200 may be formed with
apredetermined thickness so that heat may be effectively
blocked at the folds 200. When the vacuum insulation box
1is fabricated, the first space S1 may be formed wide, so
that a larger capacity may be stored inside.

[0064] The cores 300 may be vacuum insulation ma-
terials provided on inner portions of the inner walls 133. In
addition, the outer surface of each of the cores 300 may
be formed in close contact with the inner surface of the
corresponding inner wall. In addition, the cores 300 may
be formed with a trapezoidal cross-section.

[0065] In addition, each of the cores 300 may be
formed by stacking a plurality of layers. For example,
the core members 311 may be fabricated in a plate shape,
and the core 300 may be formed by stacking the core
members 311. Since the thickness or size of the core 300
may be determined, the core 300 may be easily fabri-
cated in a thickness and size required for fabricating the
vacuum panel 100. The cost and time of fabricating the
vacuum panel may be reduced.

[0066] Inaddition, although not shown in the drawings,
a thin film may be formed on an outer surface or an inner
surface of the core 300 such that the thin film may be in
close contact with the outer surface of the core 300 to
improve the heat transfer blocking effect of the core 300.
Thus, the heat transfer blocking effect of the cores 300
may be improved.

[0067] Close contact portions 500 may be formed on
the inclined portions 131a so as to protrude outward from
the inclined portions 131a. In addition, the close contact
portions 500 may have an arcuate outer surface. For
example, the close contact portions 500 may be formed
of the same material as the outer walls 131 and inner
walls 133, or may be formed of an elastic material that is
slightly harder than the outer walls 131 and the innerwalls
133. In addition, the close contact portions 500 may be
formed by separately applying tape having a predeter-
mined thickness, such as silicone, foam tape, silicone
foam tape, etc.

[0068] Accordingly, when the inclined portions 131a of
the adjacent insulating cells 130 are brought into contact
with each other, the close contact portions 500 may be
pressed inward to bring the adjacent insulating cells 130
into close contact.

[0069] For example, the cores 300 may be disposed
adjacent to each other and wrapped in a packaging
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material which may be the insulating cells 130. When
the packaged and linearly aligned insulating cells 130 are
moved from an external vacuum environment to atmo-
spheric pressure, the outer walls 131 or the inner walls
133 of the insulating cells 130 may shrink to form bores or
voids. That is, curved surfaces may be formed.

[0070] Here, since bores or voids are formed on the
surface of each of the close contact portions 500, when
the adjacent insulating cells 130 are pressed against
each other, the close contact portions 500 may be com-
pressed so that the bore or void may be filled by the close
contact portions 500. In this manner, the bores or voids
may be prevented from forming on the inclined portions
131a of the insulating cells 130 in contact with each other,
thereby preventing heat loss that would be caused by the
bore or void.

[0071] In addition, the areas of the close contact por-
tions 500 may be compressed together to fill the internal
bores and voids, thereby compensating for heat ex-
change at the edges between the interior and exterior
of an item enclosed by the insulating cells 130. Accord-
ingly, the close contact and air-tightness between the
adjacent insulating cells 130 may be improved to prevent
heat exchange between the interior and exterior of the
insulating cells 130.

[0072] Referring to FIG. 6, in the vacuum panel 100, a
plurality of insulating cells 130 may be formed on an
inwardly facing surface of the horizontal plate 113 or
the vertical plate 111 so as to protrude therefrom. Here,
when the adjacent insulating cells 130 are folded so that
the inclined portions 131a of the insulating cells 130
contact each other, the vertical plate 111 or the horizontal
plate 113 may be folded.

[0073] Here, the tensioning portions 111c may be
formed on the folding portions of the vertical plate 111
and the horizontal plate 113 as complements by which
the heat exchange between the inner and outer sides of
the folding portions may be blocked.

[0074] In addition, when the vacuum panel 100 is
folded, bores or voids may be formed in the outer wall
131 or the inner wall 133 of the insulating cell 130 in
response to discharge from the vacuum state to atmo-
spheric pressure. At this time, the bores or voids formed
in the inclined portion 131a may also be formed in the
close contact portions 500. As the close contact portions
500 fill the bores or voids formed in the surface or the
interior of the outer wall 131 or the close contact portions
500, the insulating cells 130 in contact with each other
may be in close contact with each other. Accordingly, any
heat exchange that would occur in portions where the
insulating cells 130 are in contact may be blocked.
[0075] FIG.7 illustrates a deployed shape of insulating
cells according to a second embodiment of the present
invention.

[0076] Specific description of the same configurations
of the first and second embodiments of the present in-
vention will refer to the above description, and only
different configurations will be described.
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[0077] Referring to FIG. 7, a vacuum insulation box 1
with an open portion may be fabricated by forming a
vacuum panel 600 according to the second embodiment
of the present invention by extending five insulating cells
130. Here, a single insulating cell 130 may be used in the
open portion as a cover to facilitate opening and closing,
and may close the open portion so that items may be
stored therein. In this case, the insulating cell sealing the
upper or lower portion, i.e., the open portion, may be
formed of a different material or have a different shape.
[0078] For example, the vacuum insulation box 1 may
be fabricated in an "" shape with opposite sides sealed.
When the vacuum insulation box 1 is fabricated in the ""
shape, the vacuum panel 600 may be packaged at one
time to reduce the fabricating time.

[0079] FIG. 8illustrates a deployed shape of a vacuum
panel according to a third embodiment of the present
invention, and FIG. 9 illustrates a partially folded state of
the vacuum panel according to a third embodiment of the
present invention.

[0080] Specific description of the same configurations
of the first and second embodiments of the present in-
vention will refer to the above description, and only
different configurations will be described.

[0081] Referring to FIGS. 8 and 9, an "I" shaped va-
cuum panel 700 may be fabricated by forming the va-
cuum panel 100 according to the third embodiment of the
present invention by extending four insulating cells 130.
Here, the "I" shaped vacuum panel 700 may be fabricated
by forming a wall body or the like.

[0082] In addition, when the "I" shaped vacuum panel
100 is fabricated, the cores 300, which may be insulating
materials, may be arranged and packaged at one time,
thereby reducing the fabricating time.

[0083] FIG. 10 is a cross-sectional view illustrating an
insulating cell according to a fourth embodiment of the
present invention.

[0084] Specificdescription of the same configuration of
the first and fourth embodiments of the present invention
will refer to the above description, and only different
configurations will be described.

[0085] Referring to FIG. 10, a core 1300 according to
the fourth embodiment of the present invention may be
formed by stacking a plurality of core members 1310,
wherein the core members 1310 are stacked such that a
portion where the outer surface of the core 1300 contacts
the inner wall 133 protrudes toward the outer wall 131 of
the core 1300 to minimize bores or voids that would occur
when the vacuum panel 100, which is fabricated in a
vacuum state, is moved to atmospheric pressure.
[0086] The core 1300 may include a first core member
1311, a second core member 1312, a third core member
1313, a fourth core member 1314, and a fifth core mem-
ber 1315 so as to be configured such that the width
thereof increases in the top-to-bottom direction.

[0087] The width of the core members 1311, 1312,
1313, 1314, and 1315 may increase in the direction from
the first core member 1311 to the fifth core member 1315.
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Here, protruding surfaces 1311a, 1312a, 1313a, 1314a,
and 1315a may be formed to protrude outward from the
core members 1311, 1312, 1313, 1314, and 1315 and to
contact the inner wall 133.

[0088] The protruding surfaces 1311a, 1312a, 1313a,
1314a, and 1315a may include a first protruding surface
1311a, a second protruding surface 1312a, a third pro-
truding surface 1313a, afourth protruding surface 1314a,
and a fifth protruding surface 1315a according to the
respective core members 1311, 1312, 1313, 1314, and
1315. Here, each of the first to fifth protruding surfaces
1311a to 1315a may protrude increasingly outward to-
ward the bottom, and when the first to fifth protruding
surfaces 1311ato 1315a are coupled, a single protruding
portion gradually protruding outward may be formed.
[0089] For example, an outer surface of the first core
member 1311 located in the uppermost portion may have
an upper surface in close contact with an upper surface of
the inner wall 133. In this case, the first protruding sur-
faces 1311a formed on opposite sides of the first core
member 1311 may be in close contact with the inner
surface of the inclined portion 131a forming an inclination
on the outer surface of the inner wall 133.

[0090] Thatis, thefirstprotruding surface 1311a, which
may be the outermost surface of the portion protruding
from the outer surface of the first core member 1311, may
be outwardly pressing the inner wall 133 while being
located on top of the inner wall 133. Accordingly, the
formation of bores or voids may be minimized.

[0091] The second protruding surface 1312a may be a
gradually curved surface at the lowermost portion of the
first protruding surface 1311a. For example, the second
protruding surface 1312a may extend downward, start-
ing from a portion located at the lowermost portion of the
first protruding surface 1311a. Here, the gradual curve of
the second protruding surface 1312a may be on a line
connected to the curve of the first protruding surface
1311a, such that the extension of the first protruding
surface 1311a and the second protruding surface
1312a may form a single curve.

[0092] Thatis, when the first protruding surface 1311a
and the second protruding surface 1312a are extended,
the same rate of change of inclination may be formed with
the single protruding surface 1311a and 1312a.

[0093] The second protruding surface 1312a is also
formed in the same manner as the third protruding sur-
face 1313a, the fourth protruding surface 1314a, and the
fifth protruding surface 1315a as described above, and
the first to fifth protruding surfaces 1311a to 1315a may
have a single concave shape.

[0094] Accordingly, an areain which the bores or voids
formed in the inward direction of the insulating cells 130
are pressed outward may be formed to prevent heat loss
caused by the bores or voids.

[0095] FIG. 11 is a cross-sectional view illustrating an
insulating cell according to a fifth embodiment of the
present invention.

[0096] Specificdescription of the same configuration of
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the first and the fifth embodiments of the present inven-
tion will refer to the above description, and only different
configurations will be described.

[0097] ReferringtoFIG. 11, aplurality of core members
2311,2312,2313,2314,and 2315 of a core 2300 accord-
ing to a fifth embodiment of the present invention may
have arecess (2311a,2312a, 2313a, 2314a, and 2315a)
formed therein such that areas where an outer surface of
the core 2300 contacts the inner wall 133 are spaced
apart by predetermined distances.

[0098] Accordingly, when the insulating cells 130
moved from a vacuum state to atmospheric pressure
press the insulating cells 130 in a direction from outside
to inside due to atmospheric pressure, the inner surface
of the inner wall 133 may be pressed toward the core
2300 and bonded to the recess (2311a, 2312a, 2313a,
2314a,and 2315a) formed in the outer surface of the core
2300.

[0099] Accordingly, voids that would occur in the in-
sulating cells 130 discharged from the vacuum state to
atmospheric pressure may be reduced. That is, a pre-
determined space to be compressed may be formed and
preferentially compressed prior to formation of voids,
thereby minimizing the formation of voids.

[0100] Inaddition, as the voids are formed, conversely,
the convexly protruding portions may be recessed inward
to prevent a decrease in insulation performance.
[0101] The recess (2311a, 2312a, 2313a, 2314a, and
2315a) may be formed on outer surfaces of the first to fifth
core members 2311 to 2315 to be recessed into the core
2300.

[0102] Here,therecess (2311a,2312a,2313a, 23144,
and 2315a) may be formed as a first recessed surface
2311a, a second recessed surface 2312a, a third re-
cessed surface 2313a, a fourth recessed surface
2314a, and a fifth recessed surface 2315a formed with
different inclinations changing according to the respec-
tive first to fifth core members 2311 to 2315.

[0103] The first recessed surface 2311a may be
formed in the first core member 2311 formed in the
uppermost portion and with the smallest area. Further-
more, the inclination of the first recessed surface 2311a
may sharply decrease in the top-to-bottom direction, in
which the inner wall 133 is the x-axis and an axis per-
pendicular to the inner wall 133 is the y-axis. Here, the
uppermost portion of the first recessed surface 2311a
may be formed in an edge formed in the top portion of the
inner wall 133.

[0104] The second recessed surface 2312a may ex-
tend from the bottom portion of the first recessed surface
2311a. Here, the second recessed surface 2312a may be
formed on an outer surface of the second core member
2312. That is, the second recessed surface 2312a may
be provided in a shape extending from the first recessed
surface 2311a.

[0105] In this case, the rate of change of inclination of
the second recessed surface 2312a may be smaller than
the rate of change of inclination of the first recessed
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surface 2311a. For example, the rate of change of in-
clination of the second recessed surface 2312a may be
smaller than that of the first recessed surface 2311a.
[0106] The rate of change of inclination of the third
recessed surface 2313a may be smaller than the rate
of change of inclination of the second recessed surface
2312a. In addition, the inclination may increase again
from points where the inclination is 0 on the outer sur-
faces of the third recessed surface 2313a and the fourth
recessed surface 2314a to reach the fifth recessed sur-
face 2315a.

[0107] For example, the rate of change of inclination,
which may be an absolute value, may increase toward
the bottom of the fourth recessed surface 2314a and the
fifth recessed surface 2315a, such that the bottom por-
tion of the fifth recessed surface 2315a may contact the
bottom portion of the fifth core member 2315a.

[0108] The first to fifth recessed surfaces 2311a to
2315a may form a single gentle recess (2311a, 2312a,
2313a, 2314a, and 2315a) as described above. The
recess may be pressed against the outer surface of
the core 2300 before voids are formed to minimize the
formation of voids, thereby blocking heat transfer in the
insulating cells 130.

[0109] FIG. 12 is a cross-sectional view illustrating an
insulating cell according to a sixth embodiment of the
present invention.

[0110] Specific description of the same configuration of
the first to fifth embodiments of the present invention will
refer to the above description, and only different config-
urations will be described.

[0111] Referring to FIG. 12, in the vacuum insulation
box 1 according to an embodiment of the present inven-
tion, a plurality of cores 3300 forming a single row may be
connected to each other. The cores 3300 may be con-
nected via fifth core members 3315 located at the bottom
of first to fourth core members 3311, 3312, 3313, and
3314 formed as a plurality of layers so as to prevent heat
loss that would occur between the cores 3300 when
packaged in a vacuum panel 100.

[0112] For example, when the core members 3310
formed with a narrower area toward the top are stacked,
the lowermost fifth core member 3315 may serve as a
member connecting the insulating cells 130 and the core
3300. Thatis, the first to fourth core members 3311, 3312,
3313, and 3314 may be stacked over the fifth core
member 3315, and the first to fourth core members
3311, 3312, 3313, and 3314 forming a single trapezoidal
shape may be stacked over the fifth core member 3315 to
be spaced apart from each other.

[0113] Accordingly, the fifth core member 3315 may be
located in joints connecting the insulating cells 130 which
may lose heat when the adjacent insulating cells 130 are
bent to fabricate the vacuum insulation box 1, thereby
preventing heat loss in the joints.

[0114] In this case, the first to fourth core members
3311, 3312, 3313, and 3314 may form a trapezoidal
shape while being spaced apart from each other by a
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separation distance L1. In this case, when the adjacent
insulating cells 130 are folded and come into contact with
each other at the separation distance L1, the insulating
cells 130 may be folded to further increase the thickness
of the joints, thereby minimizing heat loss that would
generally occur in the joints.

[0115] That is, when the cores 3300 are stacked in a
plurality of rows to form a trapezoidal shape, the fifth core
member 3315 in the last row may be extended to prevent
the core 3300 from floating in the air and being scattered
in shape when the vacuum insulation box 1 is evacuated
and to prevent dissipation of heat that would dissipate
through the gaps of the first to fourth core members 3311,
3312, 3313, and 3314 that are stacked.

[0116] Asdescribed above, the vacuum insulation box
1 may be used not only for storing goods therein, but also
in various other fields due to the ease of fabricating the
vacuum panels 100, 700, 800 in various shapes and
forms. The insulating effect may be improved by the
material and shape of the insulating cells 130. During
the fabrication of the vacuum insulation box 1, heat
exchange at the folds may be blocked, thereby improving
the heat insulating effect between the inside and the
outside.

[0117] The present invention has been described with
reference to the embodiment(s) shown in the drawings,
but these are exemplary only, and those having ordinary
skill in the art will understand that various modifications
may be made therefrom, and that all or any part of the
embodiment(s) described above may be selectively or
optionally combined. Accordingly, the true technical
scope of the present invention is to be determined by
the technical ideas of the appended claims.

Claims
1. Avacuum insulation box comprising:

avacuum panelincluding a plurality of insulating
cells each having an inclined portion inclined at
an angle of 45 degrees or more at each side and
a plate part configured to enclose and connect
the insulating cells and configured to form a
deployed box shape;

a core provided inside the insulating cell to block
heat exchange between inner and outer sur-
faces of the vacuum panel; and

a close contact portion protruding outward from
an outer surface of the inclined portion to in-
crease adhesion between the insulating cells
that are adjacent when in contact with each
other.

2. The vacuum insulation box of claim 1, wherein the
plate part includes:

a vertical plate configured to connect the insu-
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10.

1.

lating cells that are disposed perpendicular to a
bottom surface; and

a horizontal plate perpendicularly coupled to the
vertical plate.

The vacuum insulation box of claim 1, wherein the
core is formed of an organic fiber, an inorganic fiber,
and an inorganic material such as fumed silica, and
includes a stack of trapezoidal core members whose
areas decrease as the core members are stacked.

The vacuum insulation box of claim 1, wherein the
core includes rounded protruding surfaces protrud-
ing outward from opposite sides.

The vacuum insulation box of claim 1, wherein the
opposite sides of the core are inclined at the same
angle of inclination as the inclined portion.

The vacuum insulation box of claim 1, wherein the
core includes a recess having a shape that is in-
wardly recessed from the opposite sides thereof.

The vacuum insulation box of claim 1, wherein the
insulating cell includes:

an inner wall shaped to wrap the core; and
an outer wall spaced apart outward from the
inner wall to form a space in a vacuum state.

The vacuum insulation box of claim 2, wherein the
plate part includes:

a vertical body attached to outer surfaces of the
insulating cells;

an adhesion member extending from each of
opposite ends of the vertical body; and

a tensioning portion provided on a side of the
vertical body opposite to sides on which the
insulating cells are disposed and in a position
where the adjacent insulating cells are in con-
tact.

The vacuum insulation box of claim 3, wherein the
core member includes:

a first core member having an integral structure, and
a second core member disposed on one surface of
the first core member to be spaced apart from each
other, stacked on the first core member with a de-
creasing area, and having an inclined outer surface
to form a trapezoidal shape.

The vacuum insulation box of claim 9, wherein the
second core member extends as a single structure.

The vacuum insulation box of claim 1, further com-
prising:
a fold configured to seal the core while outwardly
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surrounding the core inside the core, such that op-
posite ends of the vacuum panel are provided in an
outward direction of the core so as to be bonded to
each other.
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