EP 2 153 145 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

Europdisches
Patentamt
0’ European

Office européen
des brevets (11) EP 2 153 145 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: F25D 17/06 (2006.0%) FO04D 29/44 (2006.01)
11.04.2018 Bulletin 2018/15 F04D 29142 (2951
Application number: 08712546.4 (86) International application number:
PCT/KR2008/000962
Date of filing: 19.02.2008

(87) International publication number:
WO 2008/123659 (16.10.2008 Gazette 2008/42)

(54)

VENTILATING DEVICE AND THE REFRIGERATOR HAVING THE SAME
LUFTUNGSVORRICHTUNG UND KUHLSCHRANK DAMIT
DISPOSITIF DE VENTILATION ET REFRIGERATEUR AINSI EQUIPE

(84)

(30)

(43)

(73)

(72)

Designated Contracting States: (74) Representative: Ter Meer Steinmeister & Partner
AT BE BG CHCY CZDE DKEE ES FIFR GB GR Patentanwilte mbB
HRHUIEISITLILT LULV MC MT NL NO PL PT Nymphenburger StralRe 4
RO SE SI SK TR 80335 Miinchen (DE)
Priority: 04.04.2007 KR 20070033428 (56) References cited:
EP-A2- 1 857 754 DE-A1- 3 840 847
Date of publication of application: JP-A- S 588 971 JP-A- 2001 066 039
17.02.2010 Bulletin 2010/07 JP-A- 2005 036 988 JP-A- 2005 083 648
KR-A- 20020 057 547 KR-A-20020 081 789
Proprietor: LG Electronics Inc. US-A- 2907 180 US-A-2 907 180
Yeongdeungpo-gu US-A- 3 027 735 US-A- 3 050 961
Seoul 07336 (KR) US-A- 5 531 267 US-A- 6 050 772
US-A- 6 050 772 US-A1- 2007 266 728
Inventors:
BAE, Jun Ho ¢ FRANKPBLEIER:"InletClearance", 1 September
Seoul 153-802 (KR) 1997 (1997-09-01), FAN HANDBOOK -
LEE, Soo Kwan SELECTION, APPLICATION AND DESIGN,
Seoul 153-802 (KR) MCGRAW-HILL, PAGE(S) 7.10 - 7.13,
KIM, Chang Joon XP003030475, ISBN: 0-07-005933-0 * paragraph
Seoul 153-802 (KR) [006a] *

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 153 145 B1 2

Description
Technical Field

[0001] The present invention relates to a refrigerator
with a ventilating device including a scroll of an optimized
structure. US 5 531 267 A relates to a fan system in a
refrigeration system in which coils are mounted in a coil
passage by which fan system air is caused to pass over
the coils. The fan system includes a housing communi-
cating with a coiled passage. The housing has an intake
and an outlet each with a mouth, the mouths of the intake
and outlet being oriented substantially 180° from one an-
other. A centrifugal scroll caged blower is mounted in the
housing and an electric motor is connected to rotate the
blower. Baffles are provided within the housing for direct-
ing air in separate paths through the housing intake to
an inlet of the blower and from the blower through the
housing outlet, the flow of the air through the housing
mouths lying in substantially parallel planes. US 3 050
961 A describes arefrigerator including insulating means
enclosing a blow freezing compartment and an above
freezing compartment, means forming an evaporator
compartment separated from said compartments con-
taining an evaporator portion, means for circulating air
from said below and above freezing compartments
through said evaporator compartment in heat transfer
with said evaporator portion and in commingling relation-
ship and returning the cooled air to said above and below
freezing compartments, said circulating means including
means for proportioning the circulation of the air to main-
tain said below and above freezing compartments at tem-
peratures below and above freezing respecitvely, and
coolingmeans for precooling said air circulating from said
above freezing compartment prior to its commingling with
said below freezing compartment air. US 3 027 735 A
discloses in fig. 2 arefrigerator with a centrifugal fan feed-
ing a plurality of parallel ducts extending vertically and
upwardly from the upper half of the fan scroll.

Background Art

[0002] FIG. 1isalongitudinal sectional view illustrating
a conventional refrigerator.

[0003] Generally, the refrigerator 1 includes a storage
compartment 2 defined in a refrigerator body 10 for stor-
ing food, a door 4 for opening and closing the storage
compartment 2, and a machinery compartment 4 in which
a refrigeration cycle apparatus, including a compressor
for generating cool air necessary to cool the interior of
the storage compartment 2, is mounted.

[0004] At one side of the storage compartment 2 is
mounted a cool air channel 22 for guiding the cool air,
generated by the refrigeration cycle, to the storage com-
partment.

[0005] Also, the refrigerator includes a ventilating de-
vice 20 for ventilating the generated cool air to the cool
air channel 22.
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[0006] FIGs. 2 and 3 are views illustrating the cool air
channel and the ventilating device.

[0007] The conventional ventilating device 20 includes
a fan 24 for suctioning cool air cooled by an evaporator
and a motor for rotating the fan 24.

[0008] The fan 24 is generally mounted above the
evaporator 6, which generates cool air. Also, the fan 24
is located in a scroll 26.

[0009] The scroll 26 is constructed in a structure in
which one side of the scroll 26 communicates with the
cool air channel 22 such that cool air, suctioned by the
fan 24 and then discharged, can smoothly flow to the
cool air channel 22.

[0010] However, the conventional cool air channel 22
is a single type channel, along which the cool air flows.
As a result, the conventional refrigerator is constructed
in a structure in which cool air is discharged toward the
middle of the storage compartment 2 in the storage com-
partment 2 for achieving uniform cooling in the refriger-
ator. In this case, however, it is quite difficult to uniformly
cool opposite sides of the storage compartment 2 in the
storage compartment 2.

Disclosure of Invention
Technical Problem

[0011] An object of the present invention devised to
solve the problem lies on a ventilating device that is ca-
pable of more uniformly cooling the interior of a storage
compartment and a refrigerator having the same.
[0012] Another object of the present invention devised
to solve the problem lies on an optimized structure that
is capable of achieving the smoother flow of cool air in a
ventilating device having two cool air channels and a re-
frigerator having the same.

Technical Solution

[0013] According to the present invention, provided
herein is a refrigerator having a ventilating device, the
ventilating device including a ventilation fan for ventilating
air, a first duct for allowing some of the air discharged
from the ventilation fan to flow therealong, a second duct
for allowing at least some of the remaining air, excluding
the air discharged from the ventilation fan and flowing
along the first duct, to flow therealong, and a scroll for
gliding the air discharged from the ventilation fan to the
first duct and the second duct, the scroll being construct-
ed in a structure in which the distance between a cutoff
part and the outer circumference of the ventilation fan is
2 to 8 % of the diameter of the ventilation fan.

[0014] Additionally, the angle between a perpendicular
line drawn from the center point of the ventilation fan
toward the ground and an imaginary straight line inter-
connecting the center point of the ventilation fan and the
cutoff part is 35 to 45 degrees.

[0015] Preferably, the scrollis constructed in the shape
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of a spiral track in which a coefficient of expansion angle
from the cutoff part to at least one of the first and second
ducts is 0.35 to 0.4.

Advantageous Effects

[0016] The refrigerator according to the presentinven-
tion has the following effects.

[0017] First, a plurality of cool air channels, such as
the first duct and the second duct, communicate with the
interior of the storage compartment, whereby the interior
of the storage compartment is more uniformly cooled.
[0018] Second,thescrollis constructedinanoptimized
structure, thereby improving the efficiency.

Brief Description of the Drawings

[0019] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion.
[0020] In the drawings:

FIG. 1 is a longitudinal sectional view illustrating a
conventional refrigerator;

FIG. 2 is a sectional view illustrating a ventilating
device of FIG. 1;

FIG. 3is a side view illustrating the ventilating device
of FIG. 1;

FIG. 4 is a side view illustrating a ventilating device
according to an embodiment of the present inven-
tion;

FIG. 5is a side view illustrating the ventilating device
according to the present invention when viewed in
another direction;

FIG. 6 is an enlarged side view illustrating principal
components of FIG. 5; and

FIG. 7 is a graph illustrating the change of power
consumption depending upon the change in dis-
tance between a cutoff part and the outer circumfer-
ence of the ventilating device according to the
present invention.

Mode for the Invention

[0021] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0022] FIGs. 4 and 5 are views illustrating a ventilating
device according to an embodiment of the presentinven-
tion.

[0023] In this embodiment, the ventilating device 120
includes a ventilation fan 124, a first duct 130 and a sec-
ond duct 140 along which air discharged from the venti-
lation fan 124 flows, and a scroll 122 in which the venti-
lation fan 124 is mounted.

[0024] The ventilation fan 124 is configured to suction
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cool air, cooled by an evaporator, and discharge the cool
air into the scroll 122.

[0025] In the ventilating device according to this em-
bodiment, a motor for generating a rotary force is inte-
grally connected to the center of the ventilation fan 124.
[0026] Some of the cool air, discharged from the ven-
tilation fan 124, flows along the first duct 130, and the
remaining cool air, excluding the cool air flowing along
the first duct 130, flows along the second duct 140.
[0027] When the ventilating device according to this
embodiment is applied to a refrigerator, the first duct 130
and the second duct 140 may communicate with the
same storage compartment 2 (see FIG. 1). Alternatively,
the first duct 130 and the second duct 140 may commu-
nicate with different storage compartments, respectively.
[0028] When the first duct 130 and the second duct
140 communicate with the same storage compartment,
one end of the first duct 130 communicates with one side
of the storage compartment, and one end of the second
duct 130 communicates with the other side of the storage
compartment opposite to the side where the first duct
communicates with the storage compartment, such that
lines to supply cool air into the storage compartment are
spaced apart from each other.

[0029] Consequently, a plurality of cool air channels,
such as the first duct 130 and the second duct 140, com-
municate with the interior of the storage compartment,
whereby the interior of the storage compartment is more
uniformly cooled.

[0030] Also, the ventilating device 120, having the first
duct 120 and the second duct 140 as the cool air channels
extending from the scroll 122 to the storage compart-
ment, is constructed in an optimized structure maximizing
the efficiency.

[0031] To this end, the present invention provides a
ventilating device including a ventilation fan for ventilating
air, a first duct for allowing some of the air discharged
from the ventilation fan to flow therealong, a second duct
for allowing the remaining air, excluding the air dis-
charged from the ventilation fan and flowing along the
first duct, to flow therealong, and a scroll for guiding the
air discharged from the ventilation fan to the first duct
and the second duct, the scroll being constructed in the
shape of a spiral track in which a coefficient of expansion
angle from a cutoff part to at least one of the first and
second ducts is 0.35 to 0.4, whereby the efficiency is
maximized.

[0032] FIG.6isaviewillustrating the ventilating device
according to the above-defined embodiment of the
present invention.

[0033] The ventilation fan 124 is preferably a centrifu-
gal fan, such as a turbo fan, for suctioning air in the axial
direction and then discharging the air in the radial direc-
tion.

[0034] Also, a motor, for generating arotary force, may
be integrally connected to the center of the ventilation
fan 124.

[0035] Some of the cool air, discharged from the ven-
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tilation fan 124, flows along the first duct 130, and the
remaining cool air, excluding the cool air flowing along
the first duct 130, flows along the second duct 140.
[0036] The firstduct 130 and the second duct 140 may
communicate with the same storage compartment 2 (see
FIG. 1). Alternatively, the first duct 130 and the second
duct 140 may communicate with different storage com-
partments, respectively.

[0037] When the first duct 130 and the second duct
140 communicate with the same storage compartment,
the first duct 130 and the second duct 140 preferably
communicate with opposite sides of the storage compart-
ment.

[0038] Also, the ventilation fan 124 is mounted in the
scroll 122. Consequently, when the ventilation fan 124
is operated, air is suctioned in the axial direction of the
ventilation fan 124, is discharged in the radial direction
of the ventilation fan 124, and is guided to the first duct
130 and the second duct 140 by the scroll 122.

[0039] The scroll 122 is constructed to surround the
ventilation fan 124. The interior of the scroll 122 is formed
in a spiral shape. The interior of the scroll 122 commu-
nicates with the first duct 130 and the second duct 140.
Consequently, the scroll 122 guides the cool air, dis-
charged from the ventilation fan 124, to the first duct 130
and the second duct 140.

[0040] In this case, the scroll 122 preferably has a
curved part 128 curved along a spiral track from a cutoff
forming part 126 to the first duct 130 or the second duct
140.

[0041] Here, the distance r from a center point (in this
embodiment, the center point of the ventilation fan 123)
to the spiral track is represented by the production of a
coefficient of expansion angle a and angle ® from the
initial position. In this embodiment, coefficient of expan-
sion angle is preferably 0.35 to 0.4.

[0042] Thatis, r=a® where a=0.35t0 0.4

[0043] Consequently, the air discharged in the radial
direction of the ventilation fan 124 smoothly flows to the
first duct 130 or the second duct 140 by the scroll 122
curved along the spiral track.

[0044] Also, the angle between a perpendicular line
152 drawn from the center point of the ventilation fan 124
toward the ground and an imaginary straight line 154
interconnecting the center point of the ventilation fan 124
and the cutoff part 126 is 35 to 45 degrees.

[0045] Also, the distance between the outer circumfer-
ence of the ventilation fan 124 and the cutoff part 126 of
the scroll 122 is preferably 3 to 7 % of the diameter D of
the ventilation fan 124.

[0046] More preferably, the distance between the cut-
off part 126 of the scroll 122 and the outer circumference
of the ventilation fan 124 is preferably 4 to 6 % of the
diameter D of the ventilation fan 124.

[0047] FIG.7isagraphillustrating the change of power
consumption depending upon the change in distance be-
tween the cutoff part 126 of the scroll 122 and the outer
circumference of the ventilation fan 124.
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[0048] As shown in FIG. 7, it can be seen that, when
the distance between the outer circumference of the ven-
tilation fan 124 and the cutoff part 126 of the scroll 122
is 3to 7 % of the diameter D of the ventilation fan 124,
the power consumption is satisfactory, and, when the
distance between the outer circumference of the venti-
lation fan 124 and the cutoff part 126 of the scroll 122 is
4 to 6 % of the diameter D of the ventilation fan 124, the
power consumption is minimized.

Claims

1. A refrigerator having a ventilating device, the venti-
lating device comprising:

a ventilation fan (124) for ventilating air;

a first duct (130) for allowing some of the air
discharged from the ventilation fan (124) to flow
therealong;

a second duct (140) for allowing the remaining
air, excluding the air discharged from the venti-
lation fan (124) and flowing along the first duct
(130), to flow therealong; and

a scroll (122) for guiding the air discharged from
the ventilation fan (124) to the first duct (130)
and the second duct (140), wherein the interior
of the scroll (122) is formed in a spiral shape,
wherein the first and second ducts (130, 140)
have a portion in which they extend parallel to
eachotherandthe air flows in the same direction
in the two ducts (130, 140), and

wherein the rotation axis of the fan (124) is hor-
izontal and the two ducts (130, 140) extend ver-
tically and upwardly from the scroll (122) in the
portion in which their extension is parallel,
wherein the ventilation fan (124) is mounted in
the scroll (122) andis a centrifugal fan that sucks
the air in an axial direction of the ventilation fan
(124) and discharges the air in a radial direction
of the ventilation fan (124),

wherein the first duct (130) and the second duct
(140) are fluidly connected to the scroll (122) at
two respective positions that are adjacent to
each other in the circumferential direction of the
ventilation fan and that both lie above the rota-
tion axis of the fan,

wherein, as seen in a cross-section of the ven-
tilating device by a plane that is orthogonal to
the rotation axis of the fan, a vertical line drawn
upwardly from the center point of the ventilation
fan (124) intersects an entrance of one of the
two ducts (130, 140),

the refrigerator being characterised in that
the scroll (122) is constructed in a structure in
which the distance between a cutoff part (126)
and the outer circumference of the ventilation
fan (124) is 2 to 8 % of the diameter of the ven-
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tilation fan (124),

and in that,

as seen insaid cross-section, the angle between
said vertical line and an imaginary straight line

aufwarts von dem Mittelpunkt des Bellftungs-
geblases (124) einen Einlass einer der zwei Lei-
tungen (130, 140) schneidet,

wobei der Kiihlschrank dadurch gekennzeich-
net ist, dass

die Schnecke (122) mit einem Aufbau konstru-
jert ist, bei dem der Abstand zwischen einem

interconnecting the center point of the ventila- 5 abgrenzenden Bauteil (126) und dem AulRen-
tion fan (124) and the cutoff part is 35 to 45 de- umfang des Beliftungsgebldses (124) im Be-
grees. reich von 2 bis 8 % des Durchmessers des Be-
liftungsgeblases (124) liegt, und dadurch, dass
im Querschnitt der Winkel zwischen der vertika-
Patentanspriiche 10 len Linie und einer imaginaren geraden Linie,
die den Mittelpunkt des Beliiftungsgeblases
1. Kihlschrank, der eine Bellftungsvorrichtung auf- (124) und das abgrenzende Bauteil verbindet,
weist, wobei die Beliftungsvorrichtung Folgendes im Bereich von 35 bis 45 Grad liegt.
umfasst:
15
ein Bellftungsgebldse (124) zum Bellften mit Revendications
Luft;
eine erste Leitung (130), damit ein Teil der Luft, 1. Réfrigérateur ayantundispositif de ventilation, le dis-
die von dem Beliiftungsgeblase (124) abgefihrt positif de ventilation comprenant :
wird, dort entlang stromt; 20
eine zweite Leitung (140), damit die verbleiben- une soufflante de ventilation (124) pour ventiler
de Luft abgesehen von der Luft, die von dem |'air ;
Bellftungsgeblase (124) abgefihrt wird und un premier conduit (130) permettant a une partie
entlangder ersten Leitung (130) strémt, dort ent- de 'air déchargé hors de la soufflante de venti-
lang strémt; und 25 lation (124) de circuler a travers lui-méme ;
eine Schnecke (122) zum Leiten der Luft, die undeuxieme conduit (140) permettantal'airres-
von dem Beliftungsgeblase (124) abgefihrt tant, excluant’airdéchargé hors de la soufflante
wird, zuder ersten Leitung (130) und derzweiten de ventilation (124) et circulant a travers le pre-
Leitung (140), wobei der Innenraum der Schne- mier conduit (130), de circuler a travers lui-
cke (122) in einer Spiralform gebildet ist, 30 méme ;
wobei die erste und die zweite Leitung (130,140) une volute (122) pour guider I'air déchargé hors
einen Abschnitt aufweisen, in dem sie parallel de la soufflante de ventilation (124) jusque dans
zueinander verlaufen und die Luftin der gleichen le premier conduit (130) et le deuxieme conduit
Richtung in den zwei Leitungen (130, 140) (140), dans lequel l'intérieur de la volute (122)
stromt, und 35 est congu en forme de spirale,
wobei die Drehachse des Geblases (124) hori- dans lequel le premier et le deuxiéme conduit
zontal verlauftund die zwei Leitungen (130, 140) (130, 140) présentent une portion dans laquelle
in dem Abschnitt, in dem ihr Verlauf parallel ist, ils s’étendent parallélement'un al'autre, etdans
vertikal und von der Schnecke (122) aufwarts lequel I'air circule dans la méme direction dans
verlaufen, 40 les deux conduits (130, 140), et
wobei das Beliftungsgeblase (124) in der dans lequel I'axe de rotation de la soufflante de
Schnecke (122) angebracht ist und ein Zentri- ventilation (124) est horizontal et les deux con-
fugalgeblase ist, das die Luft in einer axialen duits (130, 140) s’étendent verticalement et vers
Richtung des Beliftungsgebldses (124) an- le haut a partir de la volute (122) dans la portion
saugtunddie Luftin einer radialen Richtungvon 45 dans laquelle ils s’étendent en paralléle,
dem Beliftungsgeblase (124) abflhrt, dans lequel
wobei die erste Leitung (130) und die zweite Lei- la soufflante de ventilation (124) est montée
tung (140) an zwei Positionen, die in Umfangs- dans la volute (122) et estune soufflante de ven-
richtung des Bellftungsgeblases jeweils anein- tilation centrifuge qui aspire I'air dans une direc-
ander angrenzen, mitder Schnecke (122)in Flu- 50 tion axiale de la soufflante de ventilation (124)
idverbindung sind und beide oberhalb der Dreh- et décharge l'air dans une direction radiale de
achse des Geblases liegen, la soufflante de ventilation (124),
wobei im Querschnitt der Beluftungsvorrichtung danslequelle premier conduit (130) et le deuxié-
durch eine Ebene, die zu der Drehachse des me conduit (140) sontreliés de maniere fluidique
Geblases senkrecht verlauft, eine vertikale Linie 55 avec la volute (122), a deux positions respecti-

ves qui sont adjacentes entre elles dans la di-
rection circonférentielle de la soufflante de ven-
tilation, et qui se trouvent toutes deux au-dessus
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de I'axe de rotation de la soufflante de ventila-
tion,

dans lequel, en regardant dans une section
transversale du dispositif de ventilation par un
plan qui est orthogonal par rapport a I'axe de
rotation de la soufflante de ventilation, une ligne
verticale tirée vers le haut a partir du point central
de la soufflante de ventilation (124) recoupe une
entrée de I'un des deux conduits (130, 140),

le réfrigérateur étant caractérisé en ce que

la volute (122) est construite dans une structure
dans laquelle la distance entre une partie dé-
coupée (126) et la circonférence extérieure de
la soufflante de ventilation (124) estde 2a 8 %
du diametre de la soufflante de ventilation (124),
et en ce que

en regardant dans ladite section transversale,
'angle entre ladite ligne verticale et une ligne
droite imaginaire interconnectant le point central
de la soufflante de ventilation (124) et la partie
découpée est de 35 a 45 degrés.
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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