
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

88
4 

71
8

A
2

��&�����������
(11) EP 1 884 718 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
06.02.2008 Bulletin 2008/06

(21) Application number: 07113590.9

(22) Date of filing: 01.08.2007

(51) Int Cl.: �
F24F 1/00 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 03.08.2006 KR 20060073410

(71) Applicant: LG Electronics Inc.�
Seoul 150-721 (KR)�

(72) Inventors:  
• Choi, In Ho, �

101-501 Wooseong Apt. �
Gyeonggi- �do (KR) �

• Kim, Ho Jung, �
104-804 Hyundai Apt., �307 �(1712) �
Incheon (KR) �

• Choi, Han Lim, �
B- �403 Woojeong Home Mansion, 99-24
Gyeonggi- �do (KR) �

(74) Representative: Vossius & Partner
Siebertstrasse 4
81675 München (DE) �

(54) Air Conditioner

(57) An air conditioner may be provided having a
housing and a fan provided within the housing. In this
regard, the fan may be configured to draw air into the
housing and direct the air radially outward. Additionally,
a heat exchanger may be provided within the housing.

The heat exchanger may be configured to exchange heat
with the air which is directed radially outward. Also, at
least one airflow guide may be provided on the housing
and extending in a flow direction of the radially directed
air. In this regard, the airflow guide may be configured to
guide a discharging of air that has exchanged heat.
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Description

�[0001] The present disclosure relates to an air condi-
tioner, and more particularly, to a ceiling mounted air con-
ditioner that is installed on a ceiling.
�[0002] In general, an air conditioner is a home appli-
ance for maintaining the condition of air within an indoor
space, e.g., at a desirable temperature set by a user.
Thus, an indoor space can be cooled in the summer and
warmed in the winter, and the humidity level in the indoor
space can also be controlled to provide a comfortable,
clean indoor atmosphere.
�[0003] Air conditioners may be categorized into many
types according to purpose (or use) or an installed loca-
tion. In a typical ceiling mounted air conditioner, an indoor
unit that suctions air from an indoor space may exchange
heat such that the temperature of the air is lowered. Sub-
sequently, the air conditioner which may be installed be-
tween a ceiling wall and an outer ceiling surface, may
supply the air back into the indoor space.
�[0004] A ceiling mounted air conditioner according to
the related art includes a cabinet (or housing), and a fan
motor installed within the cabinet, a blower fan coupled
to the fan motor, an inlet and outlet, and a front panel
coupled to the bottom of the cabinet. A heat exchanger
is disposed around the blower fan to exchange heat with
air blown by the blower fan.
�[0005] In the above configuration, air suctioned into
the cabinet through the inlet by the blower fan is blown
in a radial direction to the blower fan to pass through the
heat exchanger.
�[0006] Then, the flow of air that passes through the
heat exchanger is redirected as it contacts the surface
of the cabinet so that it passes through the outlet into the
indoor space below.
�[0007] However, in a ceiling mounted air conditioner
according to the related art, because the cabinet is
formed in a rectangular shape, the air that is discharged
in a radial direction of the blower fan and through the
heat exchanger collides against corners of the cabinet
to create eddies.
�[0008] When such eddies are generated at the corners
of the cabinet, an increase in pressure loss results. In
order to compensate for the increase in the loss of pres-
sure, the fan motor must be rotated at a higher speed.
�[0009] When the fan motor speed is increased, the in-
crease in the speed of the blower fan causes an increase
in the level of generated noise.
�[0010] Accordingly, a non-�limiting feature of the
present invention provides an air conditioner including a
housing and a fan provided within the housing. In this
regard, the fan may be configured to draw air into the
housing and direct the air radially outward.
�[0011] Further, a heat exchanger may be provided
within the housing, the heat exchanger being configured
to exchange heat with the air which is directed radially
outward. Additionally, at least one airflow guide may be
provided on the housing so as to extend in a flow direction

of the radially directed air. In this regard, the airflow guide
may be configured to guide a discharging of air that has
exchanged heat. Also, the airflow guide may be formed
on upper and side surfaces of the housing. � Further, the
airflow guide may have a cross-�sectional curved shape
when viewed in a direction perpendicular to an axis of
the blower fan.
�[0012] In another non- �limiting direction, the airflow
guide may be curved toward a direction opposite to the
flow direction of the air directed radially outward by the
fan. Further, the airflow guide may have a curvature ex-
tending from a top of the housing toward a bottom of the
housing.
�[0013] Further, the airflow guide may extend down-
wardly from a top of the housing in a direction correspond-
ing to the flow direction of the air which is directed radially
outward the fan. Also, the airflow guide may define a
noise reduction hole. Additionally, the housing may in-
cludes a plurality of sides and the airflow may include a
plurality of airflow guides provided proximate to intersec-
tions of adjacent sides of the housing.
�[0014] In another non- �limiting feature, the housing may
include a first side, a second side, and a connector which
connects the first and second sides. In this regard, the
airflow guide may be provided on at least the connector
or the connector and an adjacent side. Further, the airflow
guide may be provided on an upper surface of the hous-
ing. Additionally, the airflow guide may protrude from the
housing into the flow of the radially directed air.
�[0015] The present invention is further described in the
detail description which follows, in reference to the noted
plurality of drawings, by way of non-�limiting examples of
preferred embodiments of the present invention, in which
like characters represent like elements throughout the
several views of the drawings, and wherein:�

Fig. 1 is a vertical sectional view of a ceiling mounted
air conditioner according to a first embodiment of the
present disclosure.
Fig. 2 is a horizontal sectional view of a ceiling mount-
ed air conditioner according to the first embodiment
of the present disclosure.
Fig. 3 is a vertical sectional view showing the flow of
air within a ceiling mounted air conditioner according
to the first embodiment of the present disclosure.
Fig. 4 is a horizontal sectional view of a ceiling mount-
ed air conditioner according to a second embodiment
of the present disclosure.
Fig. 5 is a vertical sectional view showing airflow
guides of a ceiling mounted air conditioner according
to a third embodiment of the present disclosure.
Fig. 6 is a vertical sectional view of a ceiling mounted
air conditioner according to a fourth embodiment of
the present disclosure.

�[0016] The particulars shown herein are by way of ex-
ample and for purposes of illustrative discussion of the
embodiments of the present invention only and are pre-
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sented in the cause of providing what is believed to be
the most useful and readily understood description of the
principles and conceptual aspects of the present inven-
tion. In this regard, no attempt is made to show structural
details of the present invention in more detail than is nec-
essary for the fundamental understanding of the present
invention, the description taken with the drawings making
apparent to those skilled in the art how the several forms
of the present invention may be embodied in practice.
�[0017] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings.
�[0018] Fig. 1 is a vertical sectional view of a ceiling
mounted air conditioner according to the first embodi-
ment of the present disclosure.
�[0019] Referring to Fig. 1, a ceiling mounted air con-
ditioner 1 according to the first embodiment may include
a housing 10 installed on a ceiling 5, a front panel 20
coupled to the bottom surface of the housing 10, a fan
motor 30 fixed to the inner top surface of the housing 10,
a fan (e.g., a blower fan) 40 connected to the fan motor
30 configured to forcibly ventilate indoor air, a heat ex-
changer 50 configured to exchange heat between indoor
air drawn into the housing 10 by the ventilating fan 40
and refrigerant within the heat exchanger 50, and a fixing
member (or fixer) 80 for fixing the heat exchanger 50 to
the housing 10.
�[0020] The ceiling mounted air conditioner 1 may also
include a bell-�shaped mouth 45 provided below the blow-
er fan 40 and configured to guide the flow of air drawn
into the housing 10, a drain pan 70 provided below the
heat exchanger 50 which collects condensed water that
condenses while air passes through the heat exchanger
50, and an airflow guide 100 formed on the inner surface
of the housing 10 which guides the flow of air discharged
in a radial direction by the fan 40.
�[0021] More specifically, the housing 10 may have a
multifaceted (or multi- �sided) shape and an open bottom
surface. The front panel 20 may be coupled to the open
portion of the housing10 thereby sealing the inside of the
air conditioner.
�[0022] An inlet 22, through which indoor air may be
drawn into the housing 10, may be defined in the central
portion of the front panel 20. A plurality of outlets 24,
which may be configured to discharge air passing
through the heat exchanger 50 to the indoor space, may
be defined around the inlet 22.
�[0023] For example, the inlet 22 may be formed (or
provided) having a rectangular shape, and the outlet 24
may be formed at each wall of the inlet 22.
�[0024] A discharge vane 26 configured to adjust the
direction of discharged air, may be pivotably coupled
through a hinge to each outlet 24. However, one of ordi-
narily skill in the art would recognize that any suitable
coupler may be employed.
�[0025] Additionally, the fan 40 used may be a turbine
fan which draws air in an axial direction and discharges
air in a radial direction.

�[0026] The airflow guide 100 may be formed (or pro-
vided) on at least the inner, upper surface of the housing
10 and the side surface�(s), thereby preventing turbulence
of air being discharged in a radial direction to the fan 40
and guiding the air to be smoothly discharged into the
indoor space through the outlet 24.
�[0027] The flow of air in an air conditioner will now be
described.
�[0028] The blowing force generated by the rotation of
the blower fan 40 suctions air from below the cabinet 10
upwards into the cabinet 10. The suctioned air enters
through the blower fan 40 in an axial direction thereof,
and is discharged in a radial direction. The air that has
exchanged heat by being discharged in a radial direction
is redirected in flow direction and flows downward and
out through the outlet 24 back into the indoor space.
�[0029] A more detailed description of the non-�limiting
example of the airflow guide 100 will be given below.
�[0030] Fig. 2 is a horizontal sectional view of a ceiling
mounted air conditioner according to the first embodi-
ment of the present disclosure.
�[0031] Referring to Fig. 2, the ceiling mounted air con-
ditioner may include a heat exchanger 50 provided hav-
ing an approximately rectangular formation (or configu-
ration) within the housing 10, and the fan 40 disposed
within the heat exchanger 50.
�[0032] Also, a drain pump 75 may be provided at a
side edge of the heat exchanger 50 to discharge water
condensed in the drain pan 70 to an outside of the heat
exchanger 50. The drain pump 75 may be supported on
the housing 10 by a bracket 77. However, a person of
ordinary skill in the art would readily understand that any
suitable support may be utilized to support the drain pump
75.
�[0033] Further, the housing 10 may have a plurality of
sides that form (or provide) the outer perimeter (or casing)
of the housing. In this regard, the sides may include a
first side 11, a second side 12 that forms an angle of
approximately 90° with the first side 11, a third side 13
that is parallel to the first side 11, a fourth side 14 that is
parallel to the second side 12, and a connector 15 that
connects the respective sides.
�[0034] The connector 15 in this exemplary embodi-
ment may be formed (or provided) in a straight line; how-
ever, the connector 15 may be provided with any suitable
shape including, but not limited to, being rounded and
extending towards a side of the housing 10.
�[0035] Additionally, the connector 15 may be located
(or positioned) at the respective ends of sides 11, 12, 13,
and 14. In the above- �noted embodiment, the connector
15 can be said to be formed (or provided) at the corners
of the housing 10.
�[0036] The airflow guide 100 may include a plurality of
airflow guides provided on the connector�(s) 15 of the
housing 10. However, a portion of the plurality of airflow
guides 100 may be formed (or provided) on the connec-
tors 15, and the other portion may be formed (or provided)
on the two sides which are adjacent to respective con-

3 4 



EP 1 884 718 A2

4

5

10

15

20

25

30

35

40

45

50

55

nectors 15. In this regard, when airflow guides 100 are
formed (or provided) on each side, they may be formed
(or provided) near the connectors 15.
�[0037] Also, the air that is discharged radially from the
fan 40 may be redirected by approximately 90° as it meets
(or intersects) the housing 10. When the flow direction
of air is changed and the air is discharged, eddies may
form at each of the connectors 15 of the housing 10,
thereby creating an increase in pressure loss.
�[0038] Thus, the rotating speed of the fan motor 30
may be increased to compensate for the lost pressure.
When the rotating speed of the fan motor 30 increases,
noise generated by the blower fan 40 increases.
�[0039] However, in accordance with the present inven-
tion, the air flowing toward the connectors 15 of the hous-
ing 10 can easily be directed downwardly by the airflow
guides 100 provided in the housing 10. Therefore, the
occurrence of eddies at the connectors 15 of the housing
10 may be prevented, thereby preventing a loss of pres-
sure.
�[0040] In other words, the air discharged toward the
connector 15 from the fan 40 may flow downward along
each of the airflow guides 100, thereby preventing eddies
from occurring at the connectors 15.
�[0041] By thus preventing the loss of pressure, loss in
the operating efficiency of the fan motor 30 may be re-
duced, as well as noise generated when the speed of the
fan motor 30 is increased.
�[0042] Each of the airflow guides 100 may be formed
(or provided) having an elongated shape in the same
direction as the flow of air at the inner surface of the
housing 10. For example, in order to completely guide
the discharging of air, the airflow guides 100 may extend
from the inner surface of the housing 10 to a position
close to the outlet 24 of the front panel 20.
�[0043] In order to prevent noise from being generated
when air collides with the airflow guides 100, the ends of
the airflow guides 100 may be spaced a predetermined
distance from the heat exchanger 50.
�[0044] Further, noise generated when air that has ex-
changed heat collides with the airflow guide 100 can be
reduced by adding a noise reduction hole.
�[0045] Fig. 3 is a vertical sectional view showing the
flow of air within a ceiling mounted air conditioner accord-
ing to the first embodiment of the present disclosure.
�[0046] Referring to Fig. 3, when the blower fan 40 is
rotated by the operation of the fan motor 30, indoor air
may be drawn into the housing 10 through the inlet 22.
The drawn in air may be directed in a radial direction by
the fan (e.g., a blower fan) 40, thereby passing through
the heat exchanger 50.
�[0047] Also, the air that flows to the corners of the cab-
inet 10 may be guided by the airflow guides 100 to flow
smoothly toward the outlet 24.
�[0048] Accordingly, the airflow guides 100 prevent the
creation of eddies at the connectors 15 of the housing
10, so that loss of pressure can be prevented. Also, when
the loss of pressure is prevented, the rotational noise

level of the fan 40 can be reduced.
�[0049] Fig. 4 is a horizontal sectional view of a ceiling
mounted air conditioner according to the second embod-
iment of the present disclosure.
�[0050] Referring to Fig. 4, in the present embodiment,
the airflow guides 200 may be provided on the connectors
which connect the respective sides 11, 12, 13, and 14;
however, they are not limited thereto. That is, one of or-
dinary skill is the art would readily understand that the
connectors may be positioned at any suitable location.
�[0051] Also, the airflow guides 200 may extend from
the connectors 15 with a predetermined curvature, in or-
der to enable a smoother flow of air at the connectors 15.
�[0052] In detail, when viewed in a vertical section of
the fan 40, the airflow guides 200 may be formed (or
provided) to extend in a curved shape from the connec-
tors 15 toward a direction opposite to the flow direction
of air discharged from the fan 40.
�[0053] Due to this shape of the airflow guides 200,
noise generated from air discharged from the fan 40 and
colliding with the airflow guides 200 can be reduced; thus,
the air may be guided to flow smoothly along the shape
of the airflow guides 200 toward the connectors 15.
�[0054] Fig. 5 is a vertical sectional view showing airflow
guides of a ceiling mounted air conditioner according to
the third embodiment of the present disclosure, where
only the cabinet portion is shown.
�[0055] Referring to Fig. 5, airflow guides 300 in the
present embodiment may be formed (or provided) on the
sides and connectors. To allow air discharged by the fan
40 to flow smoothly toward the outlet 24, the airflow
guides 300 may have a rounded shape extending from
the top of the housing 10 toward the bottom.
�[0056] For example, as the fan 40 rotates and air is
discharged in a radial direction, the discharged air does
not travel in a straight line, but in a curved path. In the
present embodiment, air that is discharged toward the
connector 15 may travel in a curved path toward the sec-
ond side 12. In this regard, the rotating direction of the
fan 40 may be in a direction opposite to the flow direction
of air.
�[0057] Accordingly, in the present embodiment, air that
is discharged toward the connector 15 can flow smoothly
toward an outlet formed (or provided) at the second side
12, due to the airflow guides 300 extending from the top
of the connector and curving toward the second side 12.
�[0058] In other words, the airflow guides 300 may be
curved in a direction corresponding to the flow direction
of the air.
�[0059] Fig. 6 is a vertical sectional view of a ceiling
mounted air conditioner according to the fourth embod-
iment of the present disclosure.
�[0060] Referring to Fig. 6, a housing 10 according to
the present embodiment is formed of a plurality of sides,
where there are four sides 11, 12, 13, and 14.
�[0061] The airflow guide 400 may be formed on one
of the sides and may have a predetermined curvature
extending toward an adjacent side. Also, airflow guides
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400 may be formed (or provided) on other sides in the
same manner.
�[0062] In this regard, the airflow guides 400 may ex-
tend in a direction corresponding to the flow direction of
air discharged by the fan 40. For example, the airflow
guides 400 may be curved around the outer perimeter of
the fan 40.
�[0063] Thus, the above-�configured airflow guides 400
may guide the flow direction of air discharged toward the
first side 11 and the second side 12 of the housing 10
toward the second side 12; thus, the air may then move
towards the second side 12 and flow towards the bottom
of the housing 10 such that the air is smoothly discharged
to the outside.
�[0064] In the above embodiments, airflow guides
formed at the corners of the cabinet reduce the creation
of eddies at the corners of the cabinet, so that noise is
reduced and air can be smoothly discharged to the out-
side.
�[0065] It is further noted that the foregoing examples
have been provided merely for the purpose of explana-
tion and are in no way to be construed as limiting of the
present invention.

Claims

1. An air conditioner comprising:�

a housing;
a fan provided within the housing, the fan being
configured to draw air into the housing and direct
the air radially outward;
a heat exchanger provided within the housing,
the heat exchanger being configured to ex-
change heat with the air which is directed radially
outward by the fan; and
at least one airflow guide provided on the hous-
ing and extending in a flow direction of the radi-
ally directed air, the airflow guide being config-
ured to guide a discharging of air that has ex-
changed heat.

2. The air conditioner according to claim 1, wherein the
airflow guide is formed on upper and side surfaces
of the housing.

3. The air conditioner according to claim 1 or 2, wherein
the airflow guide has a cross-�sectional curved shape
when viewed in a direction perpendicular to an axis
of the blower fan.

4. The air conditioner according to claim 3, wherein the
airflow guide is curved toward a direction opposite
to the flow direction of the air directed radially out-
ward by the fan.

5. The air conditioner according to any of claims 1 to

4, wherein the airflow guide has a curvature extend-
ing from a top of the housing toward a bottom of the
housing.

6. The air conditioner according to any of claims 1 to
5, wherein the airflow guide extends downwardly
from a top of the housing in a direction corresponding
to the flow direction of the air which is directed radially
outward by the fan.

7. The air conditioner according to any of claims 1 to
6, wherein the airflow guide defines a noise reduction
hole.

8. The air conditioner according to any of claims 1 to
7, wherein the housing comprises a plurality of sides
and the airflow guide comprises a plurality of airflow
guides provided proximate to intersections of adja-
cent sides of the housing.

9. An air conditioner comprising:�

a housing having a plurality of sides;
a fan provided in the housing, the fan being con-
figured to draw air into the housing and direct
air radially outward;
a heat exchanger provided in the housing, the
heat exchanger being configured to exchange
heat with the air directed radially outward by the
fan; and
at least one airflow guide extending from a first
side of the housing toward a second side of the
housing which is adjacent to the first side, the
airflow guide being configured to guide a dis-
charging of air which has exchanged heat with
the heat exchanger.

10. The air conditioner according to claim 9, wherein the
airflow guide extends from an end of the first side of
the housing.

11. The air conditioner according to claim 9 or 10, where-
in the airflow guide extends in a flow direction of the
air which is directed radially outward by the fan.

12. The air conditioner according to claim 9, 10, or 11,
wherein the airflow guide has a curved horizontal
cross sectional shape.

13. An air conditioner comprising:�

a housing;
a fan provided within the housing, the fan being
configured to draw air into the housing and direct
the air radially outward;
a heat exchanger provided within the housing,
the heat exchanger configured to exchange heat
with the air directed radially outward by the fan;
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and
an airflow guide provided on the housing and
configured to guide a discharging of air which
has exchanged heat with the heat exchanger,
wherein
the housing includes a first side, a second side,
and a connector which connects the first and
second sides, wherein the airflow guide is pro-
vided on at least the connector or the connector
and an adjacent side.

14. The air conditioner according to claim 13, wherein
the airflow guide is provided on an upper surface of
the housing.

15. The air conditioner according to claim 13 or 14,
wherein the airflow guide extends in a discharged
direction of the air.

16. The air conditioner according to claim 13, 14, or 15,
wherein the airflow guide has a cross-�sectional
curved shape when viewed in a direction perpendic-
ular to an axis of the blower fan.

17. The air conditioner according to any of claims 13 to
16, wherein the airflow guide has a curvature extend-
ing from a top of the housing toward a bottom of the
housing.

18. The air conditioner according to any of claims 1 to
17, wherein the airflow guide protrudes from the
housing into the flow of the radially directed air.
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