
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

00
6 

86
9

A
1

TEPZZ¥ZZ6869A_T
(11) EP 3 006 869 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
13.04.2016 Bulletin 2016/15

(21) Application number: 13886478.0

(22) Date of filing: 08.06.2013

(51) Int Cl.:
F25D 23/02 (2006.01) F25D 11/00 (2006.01)

(86) International application number: 
PCT/CN2013/077011

(87) International publication number: 
WO 2014/194531 (11.12.2014 Gazette 2014/50)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicants:  
• Hefei Hualing Co., Ltd.

Hefei, Anhui 230601 (CN)
• Hefei Midea Refrigerator Co., Ltd.

Hefei, Anhui 230601 (CN)

(72) Inventors:  
• LI, Pingfang

Hefei
Anhui 230601 (CN)

• ZUO, Hong
Hefei
Anhui 230601 (CN)

(74) Representative: Papa, Elisabetta et al
Società Italiana Brevetti S.p.A 
Piazza di Pietra, 39
00186 Roma (IT)

(54) REFRIGERATION DEVICE

(57) Disclosed is a refrigeration device, comprising:
a box body (1), the top of which is open; a door body (2)
used for opening and closing the box body, which door
body is pivotally connected to the top of the box body,
the door body comprising a door liner (21), an upwards
concave groove (211) being formed on a lower surface
of the door liner, and the groove being adjacent to the
outer edge of the lower surface of the door liner and sur-
rounding same; and a door seal (3), the upper part of
which is snap-fitted in the groove, when the door body is
closed, the lower part of the door seal and the top of the
box body are sealed in a butting mode, wherein an air
passage (4) is formed between the door seal and the
groove when the door body receives an upward external
force. In the refrigeration device, the upper part of the
door seal is snap-fitted in the door liner and can generate
a relative displacement relative to the door liner to form
the air passage, such that the outside air enters the box
body, so that air pressures inside and outside the box
body are balanced. In this way, a door is easy to open
without affecting the sealing between the door body and
the box body when the door body is closed again.
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Description

FIELD

[0001] The present disclosure generally relates to a
refrigeration device.

BACKGROUND

[0002] A leakage of cool air in a refrigeration device
may affect a cooling effect and cause large energy con-
sumption, an inefficiency and a poor effect for storing
food, meanwhile a condensation phenomenon exists. In
the related art, in order to reduce the leakage of cool air,
a fit clearance between a door liner and an outer frame
of a shell in a freezer product is designed to be very small
and a door seal has a good sealing performance.
[0003] However, outside hot air may enter into the
freezer after a door body is opened, while an air temper-
ature may be reduced after the door body is closed, which
may result in a certain pressure difference between an
inside and an outside of the freezer and a better sealing
performance, so the door body is tightly adsorbed on the
shell. In particular, for a refrigeration device having a vol-
ume of more than 200 liters and a foam layer of about
90mm thickness, the door body is difficult to open. In this
case, the door body may be opened only by knocking
the clearance with an external object and waiting until
the internal pressure and the external pressure are bal-
anced.

SUMMARY

[0004] The present disclosure aims to solve at least
one of the problems existing in the related art. For this
purpose, an objective of the present disclosure is to pro-
vide a refrigeration device with a door body opened eas-
ily.
[0005] A refrigeration device according to embodi-
ments of the present disclosure includes: a shell having
an open top portion; a door body configured to open and
close the shell and pivotally connected to the top portion
of the shell, in which the door body includes a door liner,
a groove recessed upwardly is formed on a lower surface
of the door liner and is adjacent to and surrounds an outer
edge of the lower surface of the door liner; a door seal,
in which an upper portion of the door seal is snapped in
the groove, a lower portion of the door seal is pressed
against the top portion of the shell hermetically when the
door body is closed, and an air passage is formed be-
tween the door seal and the groove when the door body
is subjected to an upward external force.
[0006] With the refrigeration device according to em-
bodiments of the present disclosure, by snapping the up-
per portion of the door seal in the door liner and gener-
ating a relative displacement relative to the door liner to
form the air passage, such that the external air may enter
into the shell, thus balancing the internal pressure and

the external pressure of the shell. In this way, it is easy
to open the door body and the sealing between the shell
and the door body will not be affected when the door
body is closed again. In addition, the refrigeration device
according to embodiments of the present disclosure is
simple to manufacture and low in cost.
[0007] In one embodiment of the present disclosure,
the door seal includes: a claw member snapped in the
groove; and an airbag member disposed below the claw
member, in which the airbag member is pressed to the
top portion of the shell to form a seal between the door
body and the shell when the door body is closed.
[0008] Preferably, an upper portion of a cross-section
of the groove is substantially semicircular and a lower
portion of the cross-section of the groove is narrowed.
Thus, after the claw member is snapped in the groove,
it is difficult for the claw member to escape.
[0009] In one embodiment of the present disclosure,
the refrigeration device further includes: a first convex
portion and a second convex portion each correspond-
ingly disposed in a portion of the groove, in which two
ends of the claw member are pressed against the first
convex portion and the second convex portion respec-
tively after a portion of the claw member stretches into
the groove, in which the air passage is formed between
another portion of the claw member and another portion
of the groove when the door body is subjected to the
upward external force.
[0010] In one embodiment of the present disclosure,
the first convex portion includes a plurality of first sub
convex ribs, and the plurality of first sub convex ribs are
disposed on an inner wall of a side of the groove at in-
tervals to each other; the second convex portion includes
a plurality of second sub convex ribs, and the plurality of
second sub convex ribs are disposed in the groove at
intervals to each other.
[0011] In one embodiment of the present disclosure,
each first sub convex rib and each second sub convex
rib are formed respectively by extending inwardly from
an inner wall of a corresponding side of the groove.
[0012] Alternatively, the each first sub convex rib and
the each second sub convex rib extend inwardly and hor-
izontally. In this way, a processing is convenient and a
manufacturing is simple.
[0013] Alternatively, the each first sub convex rib and
the each second sub convex rib extend inwardly and tilt
upwardly or downwardly, respectively. In this way, the
claw member pressing against the first sub convex rib
hermetically and pressing against the second sub convex
rib hermetically may be more compact.
[0014] In one embodiment of the present disclosure,
the first sub convex rib and the second sub convex rib
are symmetrical with respect to the door seal therebe-
tween.
[0015] In another embodiment of the present disclo-
sure, the first sub convex rib and the second sub convex
rib are staggered with respect to the door seal therebe-
tween.
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[0016] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] These and other aspects and advantages of
embodiments of the present disclosure will become ap-
parent and more readily appreciated from the following
descriptions made with reference to the accompanying
drawings, in which:

Fig. 1 is a schematic diagram of a refrigeration device
according to an embodiment of the present disclo-
sure, of which a door body is in a close state;
Fig. 2 is an enlarged view of a region A shown in a
circle in Fig. 1;
Fig. 3 is a bottom view of the door body of the refrig-
eration device in Fig. 1;
Fig. 4 is an enlarged view of a region B shown in a
circle in Fig. 3;
Fig. 5 is a schematic diagram of the refrigeration de-
vice shown in Fig. 1, of which the door body is sub-
jected to an upward external force, in which a groove
and a door seal coordinated with the groove in a
second partial region are illustrated;
Fig. 6 is an enlarged view of a region C shown in a
circle in Fig. 5;
Fig. 7 is a schematic diagram of the refrigeration de-
vice shown in Fig. 1, of which the door body is sub-
jected to an upward external force, in which the
groove and the door seal coordinated with the groove
in a first partial region are illustrated;
Fig. 8 is an enlarged view of a region D shown in a
circle in Fig. 7.

DETAILED DESCRIPTION

[0018] Reference will be made in detail to embodi-
ments of the present disclosure. The embodiments de-
scribed herein with reference to drawings are explana-
tory, illustrative, and used to generally understand the
present disclosure. The embodiments shall not be con-
strued to limit the present disclosure. The same or similar
elements and the elements having same or similar func-
tions are denoted by like reference numerals throughout
the descriptions.
[0019] In the specification, unless specified or limited
otherwise, relative terms such as "central", "longitudinal",
"lateral", "front", "rear", "right", "left", "inner", "outer", "low-
er", "upper", "horizontal", "vertical", "above", "below",
"up", "top", "bottom" as well as derivative thereof (e.g.,
"horizontally", "downwardly", "upwardly", etc.) should be
construed to refer to the orientation as then described or
as shown in the drawings under discussion. These rela-
tive terms are for convenience of description and do not

require that the present disclosure be constructed or op-
erated in a particular orientation. In addition, terms such
as "first" and "second" are used herein for purposes of
description and are not intended to indicate or imply rel-
ative importance or significance. Thus, the feature de-
fined with "first" and "second" may comprise one or more
this feature. In the description of the present disclosure,
"a plurality of" means two or more than two, unless spec-
ified otherwise.
[0020] In the description of the present disclosure, it
should be understood that, unless specified or limited
otherwise, the terms "mounted," "connected," and "cou-
pled" and variations thereof are used broadly and en-
compass such as mechanical or electrical mountings,
connections and couplings, also can be inner mountings,
connections and couplings of two components, and fur-
ther can be direct and indirect mountings, connections,
and couplings, which can be understood by those skilled
in the art according to the detail embodiment of the
present disclosure.
[0021] In the following, a refrigeration device according
to embodiments of the present disclosure will be de-
scribed in detail with reference to Figs. 1-8. In the follow-
ing description of the present disclosure, take a freezer
as an example of the refrigeration device to describe.
Those skilled in the art should understand that, the re-
frigeration device according to embodiments of the
present disclosure may be other type, such as a refrig-
eration counter, a refrigeration cabinet, a safety box, a
refrigerator, etc.
[0022] The refrigeration device according to embodi-
ments of the present disclosure includes: a shell 1, a door
body 2 configured to open and close the shell 1 and a
door seal 3. As shown in Fig. 1, a top portion of the shell
1 is open for storing food. The door body 2 is pivotally
connected to the top portion of the shell 1, for example,
the door body 2 is connected to the top portion of the
shell 1 via a door hinge 8. The door body 2 includes a
door housing 22 and a door liner 21 disposed in the door
housing 22, in which a groove 211 recessed upwardly is
formed on a lower surface of the door liner 21 and is
adjacent to and surrounds an outer edge of the lower
surface of the door liner 21. In other words, the groove
211 is on the lower surface of the door liner 21 and sur-
rounds the door liner 21, as shown in Figs. 3 and 4. Pref-
erably, a shape of the groove 211 is substantially the
same as a shape of the door liner 21, for example, if the
door liner 21 has a rectangular shape, the groove 211
also has a rectangular shape, as shown in Figs. 3 and 4.
[0023] As shown in Figs. 1, 5 and 7, an upper portion
of the door seal 3 is snapped in the groove 211, and a
lower portion of the door seal 3 is pressed against the
top portion of the shell 1 hermetically when the door body
2 is closed, as shown in Fig. 1. An air passage 4 is formed
between the door seal 3 and the groove 211 when the
door body 2 is subjected to an upward external force, as
shown in Figs. 5 and 6.
[0024] Specifically, as shown in Figs. 1 and 2, the door
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body 2 is in a close state, and at this time the door seal
3 is compressed under a pressure due to a weight of the
door body 2, so that a seal is formed between the door
body 2 and the shell 1, and a hot and cool air exchange
between an inside of the shell 1 and an outside environ-
ment does not occur, such that the effect for storing food
is good. As shown in Figs. 5 and 6, when the door is
needed to be opened, a user may raise the door vigor-
ously, i.e. provide an upward external force to the door,
at this time, the air passage 4 is formed between the door
seal 3 and the groove 211 and the external air may enter
into the shell 1 via the air passage 4, thus balancing the
internal pressure and the external pressure of the shell
1, so the door is easy to be opened. Meanwhile, since
the upper portion of the door seal 3 is snapped in the
groove 211, although there is a relative displacement be-
tween the door seal 3 and the door liner 2, the door seal
3 does not escape. In this way, after the door body 2 is
closed, the door seal 3 still plays a role of sealing.
[0025] With the refrigeration device according to em-
bodiments of the present disclosure, by snapping the up-
per portion of the door seal 3 in the door liner 2 and gen-
erating a relative displacement relative to the door liner
2 to form the air passage 4, such that the external air
may enter into the shell 1, thus balancing the internal
pressure and the external pressure of the shell 1. In this
way, it is easy to open the door and the sealing between
the shell 1 and the door body 2 will not be affected when
the door body 2 is closed again. In addition, the refriger-
ation device according to embodiments of the present
disclosure is simple to manufacture and low in cost.
[0026] In some embodiments, as shown in Figs. 2, 6
and 8, the door seal 3 includes: a claw member 31 and
an airbag member 32, in which the claw member 31 is
snapped in the groove 211, and the airbag member 32
is disposed below the claw member 31, and the airbag
member 32 is pressed to the top portion of the shell 1 to
form the seal between the door body 2 and the shell 1
when the door body 2 is closed. Preferably, an upper
portion of a cross-section of the groove 211 is substan-
tially semicircular and a lower portion of the cross-section
of the groove 211 is narrowed. Thus, after the claw mem-
ber 31 is snapped in the groove 211, it is difficult for the
claw member 31 to escape.
[0027] The refrigeration device according to embodi-
ments of the present disclosure further includes a first
convex portion 5 and a second convex portion 6, in which
the first convex portion 5 and the second convex portion
6 are accordingly disposed in a portion of the groove 211,
as shown in Figs. 1-2 and Figs. 7-8, after a portion of the
claw member 31 stretches into the groove 211, two ends
of the claw member 31 are pressed against the first con-
vex portion 5 and the second convex portion 6 respec-
tively, and the air passage 4 is formed between another
portion of the claw member 31 and another portion of the
groove 311 when the door body 2 is subjected to the
upward external force, as shown in Figs. 5 and 6.
[0028] In other words, in an extending length of the

groove 211, as shown in Figs. 3 and 4, a partial region
has the first convex portion 5 and/or the second convex
portion 6. For a convenience of description, this partial
region is called as a first partial region of the groove 211,
and a remaining partial region is called as a second partial
region of the groove 211. In the second partial region,
the first convex portion 5 and the second convex portion
6 do not exist in the groove 211.
[0029] Thus, Figs. 7 and 8 illustrate the schematic di-
agram of the groove 211 and the door seal 3 coordinated
with which in the first partial region. When the user raises
the door body 2 vigorously, the corresponding claw mem-
ber 31 may be lifted up in the groove 211 but is still
pressed against the first convex portion 5 and the second
convex portion 6 hermetically because of an existence
of the first convex portion 5 and the second convex por-
tion 6, so that the air passage does not appear in the first
partial region.
[0030] Figs. 5 and 6 illustrate the schematic diagram
of the groove 211 and the door seal 3 coordinated with
the groove 211 in the second partial region. When the
user raises the door body 2 vigorously, the corresponding
claw member 31 may be lifted up in the groove 211 be-
cause of a nonexistence of the first convex portion 5 and
the second convex portion 6, and then the air passage
4 is formed between the claw member 31 and the inner
wall of the groove 211, so that the external air may enter
into the shell 1 via the air passage 4, thus balancing the
internal pressure and the external pressure of the shell
1, and then by applying a smaller force, the door body 2
may be opened easily.
[0031] In some preferable embodiments, as shown in
Figs. 3 and 4, the first convex portion 5 includes a plurality
of first sub convex ribs 51, and the plurality of first sub
convex ribs 51 are disposed on an inner wall of a side of
the groove 211 at intervals to each other; the second
convex portion 6 includes a plurality of second sub con-
vex ribs 61, and the plurality of second sub convex ribs
61 are disposed in the groove 211 at intervals to each
other. In other words, the above-described first partial
region and second partial region are staggered to each
other, thus making gas may enter into the shell 1 evenly
and achieving the internal pressure and the external
pressure balance faster.
[0032] Alternatively, the first sub convex rib 51 and the
second sub convex rib 61 are formed respectively by
extending inwardly from an inner wall of a corresponding
side of the groove 211. For example, in some exemplary
embodiments, as shown in Figs. 2 and 8, the first sub
convex rib 51 and the second sub convex rib 61 extend
inwardly and horizontally, respectively, so that a process-
ing is convenient and a manufacturing is simple. In other
exemplary embodiments, the first sub convex rib 51 and
the second sub convex rib 61 extend inwardly and tilt
upwardly or downwardly, respectively. In other words,
the first sub convex rib 51 and the second sub convex
rib 61 extend obliquely from an inner wall of a correspond-
ing side of the groove 211 aslant, so that the claw member
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31 pressing against the first sub convex rib 51 hermeti-
cally and pressing against the second sub convex rib 61
hermetically may be more compact.
[0033] The above-described method for forming the
first sub convex rib 51 and the second sub convex rib 61
is not limited in the present disclosure. For example, the
first sub convex rib 51 and the second sub convex rib 61
may be formed by injection molding with a formation of
the groove 211, i.e. the first sub convex rib 51 and the
second sub convex rib 61 are integrally formed with the
groove 211. Alternatively, the first sub convex rib 51 and
the second sub convex rib 61 may also be separate com-
ponents respectively, and may be attached into the
grooves 211.
[0034] In addition, in some embodiments, the first sub
convex rib 51 and the second sub convex rib 61 are sym-
metrical with respect to the door seal therebetween, i.e.,
the first sub convex rib 51 and the second sub convex
rib 61 are symmetrical along a center line of the groove
211. In another embodiments, the first sub convex rib 51
and the second sub convex rib 61 are staggered with
respect to the door seal therebetween, i.e., the first sub
convex rib 51 and the second sub convex rib 61 are dis-
symmetrical along the center line of the groove 211, for
example, as shown in Fig.4, the first sub convex rib 51
and the second sub convex rib 61 are staggered on both
sides of the groove 211.
[0035] In the following, an opening process of the door
body in the refrigeration device according to embodi-
ments of the present disclosure will be described in detail
with reference to Fits. 1-8.
[0036] Firstly, when the door body 1 is in the close
state, as shown in Figs. 1 and 2, the door seal 3 is com-
pressed under the pressure due to the weight of the door
body 2, so that the seal is formed between the door body
2 and the shell 1, and the hot and cool air exchange
between the inside of the shell 1 and the outside envi-
ronment does not occur, such that the effect for storing
food is good.
[0037] When the door body 1 is needed to be opened,
the user may raise the door vigorously, i.e. provide an
upward external force to the door (arrows shown in Figs.
5 and 7), at this time, the air passage 4 is formed between
the door seal 3 and the groove 211 and the external air
may enter into the shell 1 via the air passage 4, thus
balancing the internal pressure and the external pressure
of the shell 1, so the door is easy to be opened. Mean-
while, since the upper portion of the door seal 3 is
snapped in the groove 211, although there is the relative
displacement between the door seal 3 and the door liner
2, the door seal 3 does not escape. In this way, after the
door body 2 is closed, the door seal 3 still plays the role
of sealing.
[0038] Other components of the refrigeration device
according to embodiments of the present disclosure,
such as the shell, an evaporator, a condenser, etc., as
well as operations thereof are well known for those skilled
in the art, not be described in detail herein.

[0039] Reference throughout this specification to "an
embodiment," "some embodiments," "one embodiment",
"another example," "an example," "a specific example,"
or "some examples," means that a particular feature,
structure, material, or characteristic described in connec-
tion with the embodiment or example is included in at
least one embodiment or example of the present inven-
tion. Thus, the appearances of the phrases such as "in
some embodiments," "in one embodiment", "in an em-
bodiment", "in another example," "in an example," "in a
specific example," or "in some examples," in various plac-
es throughout this specification are not necessarily re-
ferring to the same embodiment or example of the
present invention. Furthermore, the particular features,
structures, materials, or characteristics may be com-
bined in any suitable manner in one or more embodi-
ments or examples.
[0040] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the above embodiments cannot be
construed to limit the present invention, and changes,
alternatives, and modifications can be made in the em-
bodiments without departing from spirit, principles and
scope of the present invention.

Claims

1. A refrigeration device, comprising:

a shell having an open top portion;
a door body configured to open and close the
shell and pivotally connected to the top portion
of the shell, wherein the door body comprises a
door liner, a groove recessed upwardly is formed
on a lower surface of the door liner and is adja-
cent to and surrounds an outer edge of the lower
surface of the door liner;
a door seal, wherein an upper portion of the door
seal is snapped in the groove, a lower portion
of the door seal is pressed against the top portion
of the shell hermetically when the door body is
closed, and an air passage is formed between
the door seal and the groove when the door body
is subjected to an upward external force.

2. The refrigeration device according to claim 1, where-
in the door seal comprises:

a claw member snapped in the groove; and
an airbag member disposed below the claw
member, wherein the airbag member is pressed
to the top portion of the shell to form a seal be-
tween the door body and the shell when the door
body is closed.

3. The refrigeration device according to claim 2, where-
in an upper portion of a cross-section of the groove
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is substantially semicircular and a lower portion of
the cross-section of the groove is narrowed.

4. The refrigeration device according to claim 3, further
comprising:

a first convex portion and a second convex por-
tion each correspondingly disposed in a portion
of the groove,
wherein two ends of the claw member are
pressed against the first convex portion and the
second convex portion respectively after a por-
tion of the claw member stretches into the
groove,
wherein the air passage is formed between an-
other portion of the claw member and another
portion of the groove when the door body is sub-
jected to the upward external force.

5. The refrigeration device according to claim 4, where-
in
the first convex portion comprises a plurality of first
sub convex ribs, and the plurality of first sub convex
ribs are disposed on an inner wall of a side of the
groove at intervals to each other;
the second convex portion comprises a plurality of
second sub convex ribs, and the plurality of second
sub convex ribs are disposed in the groove at inter-
vals to each other.

6. The refrigeration device according to claim 5, where-
in each first sub convex rib and each second sub
convex rib are formed respectively by extending in-
wardly from an inner wall of a corresponding side of
the groove.

7. The refrigeration device according to claim 6, where-
in the each first sub convex rib and the each second
sub convex rib extend inwardly and horizontally, re-
spectively.

8. The refrigeration device according to claim 6, where-
in the each first sub convex rib and the each second
sub convex rib extend inwardly and tilt upwardly or
downwardly, respectively.

9. The refrigeration device according to any one of
claims 5-8, wherein the first sub convex rib and the
second sub convex rib are symmetrical with respect
to the door seal therebetween.

10. The refrigeration device according to any one of
claims 5-8, wherein the first sub convex rib and the
second sub convex rib are staggered with respect
to the door seal therebetween.
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