
(19) *EP004826302A2*
(11) EP 4 826 302 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.10.2026 Bulletin 2026/43

(21) Application number: 26203296.4

(22) Date of filing: 19.04.2018

(51) International Patent Classification (IPC):
F24F 1/00 (2019.01) F24F 13/14 (2006.01)

(52) Cooperative Patent Classification (CPC):
F24F 1/0011; F24F 1/0047; F24F 13/14;
F24F 13/1426

(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

(30) Priority: 28.04.2017 KR 20170055641

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
25200174.8 / 4 636 323
23194397.8 / 4 273 459
18791650.7 / 3 593 061

(71) Applicant: Samsung Electronics Co., Ltd.
Suwon-si, Gyeonggi-do 16677 (KR)

(72) Inventors:
• LEE, Jang Jung
18377 Hwaseong-si (KR)

• KIM, Hyun-Ho
16534 Suwon-si (KR)

• MOON, Hong Yeol
18434 Hwaseong-si (KR)

• PARK, Chul Byung
15463 Ansan-si (KR)

• PARK, Hyeon U
16369 Suwon-si (KR)

• YOON, Seung-Jun
16697 Suwon-si (KR)

• CHOI, Jei Min
16688 Suwon-si (KR)

(74) Representative: Walaski, Jan Filip et al
Venner Shipley LLP
TIDE Bankside
8 Emerson Street
London SE1 9DU (GB)

Remarks:
This application was filed on 04‑09‑2026 as a
divisional application to the application mentioned
under INID code 62.

(54) AIR CONDITIONER

(57) Disclosed herein are an air conditioner in-
cludes a housing having an outlet, and a blade config-
ured to open and close the outlet and having a plurality
of holes. The blade includes a first side extending in a
first direction, a second side extending in a second di-
rection, and a block area in which none of the plurality
of holes are formed, at least a number of the plurality of

holes are disposed on a first line extending in the first
direction, and a second line spaced in the second di-
rection from the first line, respectively, where the sec-
ond line extends in the first direction, and the block
area comprises an area formed in the first direction
between the first line and the second line.
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Description

Technical Field

[0001] The present disclosure relates to an air condi-
tioner, and more particularly, an air conditioner with an
improved structure.

Background Art

[0002] In general, an air conditioner is an electronic
appliance for maintaining indoor air at pleasant tem-
perature using a cooling cycle of refrigerants. The air
conditioner includes an indoor unit, an outdoor unit, and
a refrigerant pipe, wherein the indoor unit includes a
heat exchanger, a blower fan, etc. and is installed in-
door, the outdoor unit includes a heat exchanger, a
blower fan, a compressor, a condenser, etc. and is in-
stalled outdoor, and the refrigerant pipe connects the
indoor unit to the outdoor unit and circulates refriger-
ants.
[0003] The air conditioner can be classified into a
stand type air conditioner in which an indoor unit is
installed on the floor, a wall-mounted air conditioner in
which an indoor unit is mounted on a wall, and a ceiling
type air conditioner in which an indoor unit is mounted
on a ceiling, according to places where the indoor unit
is installed. In the ceiling type air conditioner, the indoor
unit is embedded into or hung on the ceiling.
[0004] Since the indoor unit of the ceiling type air
conditioner is mounted on the ceiling, an inlet for inhal-
ing indoor air, and an outlet for discharging air heat-ex-
changed through the heat exchanger to the indoor
space are disposed in the lower part of the main body.
The indoor unit of the ceiling type air conditioner can be
classified into a 1-way type with a single outlet and a 4-
way type with four outlets forming a quadrangle, ac-
cording to the number of outlets.
[0005] Generally, the indoor unit of the air conditioner
includes a blade for adjusting a direction in which heat-
exchanged air is discharged, in the outlet. The blade is
rotatably coupled with one part of the outlet. Also, the
blade is coupled with a motor at one end, and receives
a rotatory force generated by the motor to rotate.

Disclosure

Technical Problem

[0006] It is an aspect of the present disclosure to
provide an air conditioner capable of performing var-
ious air-conditioning methods, wherein air is dis-
charged through a plurality of holes formed in a blade
when the blade closes an outlet.
[0007] It is another aspect of the present disclosure
to provide an air conditioner capable of discharging air
through a plurality of holes with high discharge effi-
ciency.

[0008] Additional aspects of the disclosure will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the disclosure.

Technical Solution

[0009] In accordance with an aspect of the present
disclosure, an air conditioner includes a housing includ-
ing an outlet, and a blade configured to open and close
the outlet and having a plurality of holes, and the blade
comprises a first side extending in a first direction, a
second side extending in a second direction, and a
block area in which none of the plurality of holes are
formed, where the first side is longer than the second
side and at least a number of the plurality of holes are
disposed along a first line extending in the first direc-
tion, and a second line spaced in the second direction
from the first line, respectively, and the second line ex-
tends in the first direction, and the block area com-
prises an area formed in the first direction between the
first line and the second line.
[0010] The area comprised in the block area is a first
block area, and the first block area is formed through-
out an area formed between the first line and the sec-
ond line.
[0011] None of the plurality of holes are formed in the
first block area that is formed between the first line and
the second line.
[0012] The first line and the second line are formed in
a straight line.
[0013] The first line and the second line are formed in
parallel to the first side. At least the number of the
plurality of holes are formed on a first column extending
in the second direction, and a second column spaced in
the first direction from the first column and extending in
the second direction, respectively, and the first column
and the second column extend in zigzags.
[0014] The block area comprises a second block
area formed in the second direction between the first
column and the second column, and the second block
area comprises a plurality of bending portions bent in
the first direction or in an opposite direction of the first
direction.
[0015] The plurality of bending portions include a
plurality of first bending portions bent in the first direc-
tion, and a plurality of second bending portions bent in
the opposite direction of the first direction, and the plur-
ality of first bending portions and the plurality of second
bending portions are arranged alternately in the second
direction.
[0016] The first block area extends in parallel to the
first direction.
[0017] The air conditioner further includes a rib pro-
truding in a third direction that is perpendicular to the
first direction and the second direction, and the rib is
coupled with the housing, and the rib protrudes from
the inside of the second block area.
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[0018] The rib comprises a contact portion contacting
the blade, a rib body protruding in the third direction
from the contact portion, and a coupling portion extend-
ing from one side of the rib body and coupled with the
housing, and the rib body is disposed in the third direc-
tion in the inside of the second block area.
[0019] The contact portion is formed along the sec-
ond block area.
[0020] The contact portion is formed outside a direc-
tion in which air is to be discharged through the plurality
of holes.
[0021] The rib body extends in the third direction in
correspondence to the plurality of bending portions with
respect to the first direction and the second direction.
[0022] When the blade is at an open position, the
blade guides air to be discharged through the outlet,
and when the blade is at a closed position, the blade
enables air to be discharged through the plurality of
holes.
[0023] In accordance with other aspect of the present
disclosure, an air conditioner includes a housing includ-
ing an outlet, and a blade configured to open and close
the outlet, and the blade includes a plurality of holes,
and a first side extending in a first direction, and a
second side extending in a second direction, and a first
hole among the plurality of holes is spaced from a sec-
ond hole located closest to the first hole, with respect to
the second direction.
[0024] A third hole among the plurality of holes over-
laps with a fourth hole among the plurality of holes that
is located closest to the third hole, with respect to the
first direction.
[0025] The first hole overlaps with the second hole
with respect to the first direction.
[0026] The air conditioner further includes rib protrud-
ing in a third direction that is perpendicular to the first
direction and the second direction, the rib is coupled
with the housing, the rib protrudes in the third direction
without overlapping with the plurality of holes.
[0027] In accordance with one aspect of the present
disclosure, an air conditioner includes a housing includ-
ing an outlet, and a blade configured to open and close
the outlet and including a plurality of holes, a first side
extending in a first direction, a second side extending in
second direction, and a block area in which none of the
plurality of holes are disposed. At least a part of the
plurality of holes are disposed along a first line extend-
ing in the first direction and a second line spaced in the
second direction from the first line, respectively, and the
second line extends in the first direction. The at least
number of the plurality of holes are disposed along a
first column formed toward the second direction, and a
second column spaced in the first direction from the
first column, respectively, and the second column is
formed toward the second direction, and the first line
and the second line are formed in a straight line, and
the first column and the second column are formed in
zigzags.

Advantageous Effects

[0028] According to a technical concept of the pre-
sent disclosure, the air conditioner may discharge air
through the plurality of holes formed in the blade when
the blade is at a closed position of closing the outlet,
wherein the plurality of holes may be formed in a pre-
determined pattern to efficiently discharge air there-
through.
[0029] According to another technical concept of the
present disclosure, the blade may include the rib for
coupling the blade with the housing, and the rib may
be formed in a predetermined shape so as not to limit
the flow of air to be discharged through the plurality of
holes.

Description of Drawings

[0030]

FIG. 1 is an exploded perspective view of a part of
an air conditioner according to an embodiment of
the present disclosure
FIG. 2 is a sectional view schematically showing
the air conditioner shown in FIG. 1
FIG. 3 is an exploded view of the housing and the
blade of the air conditioner shown in FIG. 1
FIG. 4 is a side sectional view of an outlet of the air
conditioner shown in FIG. 1
FIG. 5 is an enlarged view of a portion of the blade
shown in FIG. 3
FIGS. 6a and 6b (6A and 6B) are views schemati-
cally showing a part of the blade shown in FIG. 5
FIG. 7 is a view schematically showing a part of a
mold from which the blade shown in FIG. 5
FIGS. 8a and 8b (8A and 8B) are views schemati-
cally showing a part of the blade shown in FIG. 5
FIG. 9 is a cross-sectional view showing a rib of the
blade shown in FIG. 5
FIG. 10 is a cross-sectional view of the contact
portion of the rib of the blade shown in FIG. 9

Best Mode

[0031] Configurations illustrated in the embodiments
and the drawings described in the present specification
are only the preferred embodiments of the present dis-
closure, and thus it is to be understood that various
modified examples, which may replace the embodi-
ments and the drawings described in the present spe-
cification, are possible when filing the present applica-
tion.
[0032] Also, like reference numerals or symbols de-
noted in the drawings of the present specification repre-
sent members or components that perform the sub-
stantially same functions.
[0033] The terms used in the present specification
are used to describe the embodiments of the present
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disclosure. Accordingly, it should be apparent to those
skilled in the art that the following description of exemp-
lary embodiments of the present disclosure is provided
for illustration purpose only and not for the purpose of
limiting the disclosure as defined by the appended
claims and their equivalents. It is to be understood that
the singular forms "a," "an," and "the" include plural
referents unless the context clearly dictates otherwise.
It will be understood that when the terms "includes,"
"comprises," "including," and/or "comprising," when
used in this specification, specify the presence of sta-
ted features, figures, steps, components, or combina-
tion thereof, but do not preclude the presence or addi-
tion of one or more other features, figures, steps, com-
ponents, members, or combinations thereof.
[0034] Also, it will be understood that, although the
terms first, second, etc. may be used herein to describe
various components, these components should not be
limited by these terms. These terms are only used to
distinguish one component from another. For example,
a first component could be termed a second compo-
nent, and, similarly, a second component could be
termed a first component, without departing from the
scope of the present disclosure. As used herein, the
term "and/or" includes any and all combinations of one
or more of associated listed items.
[0035] Meanwhile, in the following description, the
terms "front", "upper", "lower", "left", and "right" are de-
fined based on the drawings, and the shapes and posi-
tions of the components are not limited by the terms.
[0036] A cooling cycle constituting an air conditioner
may be configured with a compressor, a condenser, an
expansion valve, and an evaporator. The cooling cycle
may perform a series of processes of compression-
condensation-expansion-evaporation so as to heat-ex-
change air with refrigerants and then supply air-condi-
tioned air.
[0037] The compressor may compress refrigerant
gas to a high-temperature, high-pressure state, and
discharge the compressed refrigerant gas to the con-
denser. The condenser may condense the compressed
refrigerant gas to a liquid state, and emit heat to the
surroundings during the condensing process.
[0038] The expansion valve may expand the liquid-
state refrigerants in the high-temperature, high-pres-
sure state condensed by the condenser to liquid-state
refrigerants in a low-pressure state. The evaporator
may evaporate the refrigerants expanded by the ex-
pansion valve, and return the refrigerant gas in the
low-temperature, low-pressure state to the compressor.
The evaporator may achieve a cooling effect through
heat-exchange with an object to be cooled using eva-
porative latent heat of refrigerants. Through the cycle,
the air conditioner can adjust the temperature of indoor
space.
[0039] An outdoor unit of the air conditioner may be a
part of the cooling cycle, configured with the compres-
sor and an outdoor heat exchanger. An indoor unit of

the air conditioner may include an indoor heat exchan-
ger, and the expansion valve may be installed in any
one of the indoor unit and the outdoor unit. The indoor
heat exchanger and the outdoor heat exchanger may
function as a condenser or an evaporator. When the
indoor heat exchanger is used as a condenser, the air
conditioner may function as a heater, and when the in-
door heat exchanger is used as an evaporator, the air
conditioner may function as a cooler.
[0040] Hereinafter, the embodiments of the present
disclosure will be described in detail with reference to
the accompanying drawings.
[0041] Also, hereinafter, for convenience of descrip-
tion, an indoor unit of a ceiling type air conditioner will
be described as an example. However, a blade accord-
ing to an embodiment of the present disclosure can be
applied to an indoor unit of another type air conditioner,
such as an indoor unit of a stand type air conditioner
and an indoor unit of a wall-mounted air conditioner.
[0042] FIG. 1 is an exploded perspective view of an
air conditioner according to an embodiment of the pre-
sent disclosure, and a blade applied to the air condi-
tioner, and FIG. 2 is a cross-sectional view of the air
conditioner shown in FIG. 1.
[0043] Referring to FIGS. 1 and 2, an air conditioner
1 according to an embodiment of the present disclosure
may include a main body 10 that is hung on or em-
bedded into a ceiling C, and a housing 100 coupled
with a lower portion of the main body 10.
[0044] The main body 10 may be in the shape of a
box, and may include a heat exchanger 12 for heat-ex-
changing inhaled indoor air with refrigerants, a blower
fan 11 for making air flow forcedly, and a control unit
(not shown) for controlling operations of the air condi-
tioner 1.
[0045] The main body 10 may include an upper plate
and side plates forming the front, back, left, and right
appearances of the air conditioner 1. The main body 10
may include a scroll portion 15 for guiding air heat-ex-
changed through the heat exchanger 12 towards an
outlet 13.
[0046] In the lower portion of the main body 10, an
inlet 14 for inhaling indoor air into the inside of the main
body 10, and an outlet 13 for discharging heat-ex-
changed air to the indoor space may be provided. In
the outlet 13, a wind-direction control member (not
shown) may be provided to adjust the left-right direction
of discharged air.
[0047] The heat exchanger 12 may include a tube
through which refrigerants flow, and a plurality of heat-
exchange pins contacting the tube to widen a heat
transfer area. The heat exchanger 12 may be inclined
to be at nearly right angles to the direction of air flow.
[0048] Between the heat-exchanger 12 and the inlet
14, a guide rib 16 may be provided to guide indoor air
inhaled into the inside of the main body 10 through the
inlet 14 towards the heat exchanger 12. The guide rib
16 may be inclined to be at nearly right angles to the
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heat exchanger 12.
[0049] Below the heat exchanger 12, a drain cover
18 may be provided to collect condensation water gen-
erated from the heat exchanger 12. Condensation
water collected in the drain cover 18 may be drained to
the outside through a drainage hose (not shown).
[0050] The blower fan 11 may be rotated by a driving
force of a driving motor (not shown) to make air flow
forcedly. A rotating shaft 11a of the blower fan 11 may
be nearly horizontal to the ground. The blower fan 11
may be a crossflow fan.
[0051] The housing 100 may include a grill 101 dis-
posed to correspond to the inlet 14 to prevent foreign
materials from entering the inside of the main body 10,
and a panel outlet 102 disposed to correspond to the
outlet 13. In the panel outlet 102, a blade 200 may be
rotatably disposed to open or close the panel outlet 102
or to adjust the up-down direction of discharged air.
The panel outlet 102, which is formed at the housing
100, may be connected to the outlet 13. Accordingly, in
the following description, the outlet 13 and the panel
outlet 102 will be collectively called an outlet 102.
[0052] The housing 100 may include a filter member
103 for filtering out foreign materials from air entered
the inside of the main body 10 through the inlet 14.
[0053] If the filter member 103 is used for long peri-
ods of time to collect many foreign materials therein,
the filter member 103 may need to be cleaned or re-
placed with new one. In this case, in order to easily
detach the filter member 103, the grill 101 may be con-
figured to be opened with respect to the housing 100.
The grill 101 may rotate in the state in which it is fixed
at and supported on the housing 100 at the rear edge
to be opened or closed.
[0054] The grill 101 may be disposed in front of the
filter member 103 of the housing 100, and at least one
portion of the grill 101 may be cut to form a grill inlet
101a.
[0055] Hereinafter, the housing 100 and the blade
200 according to an embodiment of the present disclo-
sure will be described in detail.
[0056] FIG. 3 is an exploded perspective view of a
housing, a blade, and an air guide of the air conditioner
shown in FIG. 1, and FIG. 4 is a side cross-sectional
view of an outlet in which a support member of the air
conditioner shown in FIG. 1 is disposed.
[0057] The housing 100 may include a plurality of
support members 111 for rotatably supporting the blade
200. If the housing 100 includes the plurality of support
members 111, the plurality of support members 111
may have the same configuration. However, in order to
secure additional stiffness of the housing 100, the plur-
ality of support members 111 may have different
shapes according to their positions. However, accord-
ing to an embodiment of the present disclosure, for
convenience of description, the plurality of support
members 111 are assumed to have the same shape.
Accordingly, one of the support members 111 will be

described below.
[0058] The support member 111 may extend to con-
nect a front portion 106 of the housing 100 forming a
front end of the outlet 102 to a rear portion 107 of the
housing 100 forming a rear end of the outlet 102.
[0059] The support member 111 may include a blade
fixing portion 113. The blade fixing portion 113 may be
in the shape of a hole. A coupling portion 223 of a rib
220 of the blade 200, which will be described later, may
be rotatably inserted into the blade fixing portion 113.
[0060] The support member 111 may connect both
ends in width direction (front and back directions in
FIG. 1) of the outlet 102. Since the support member
111 connects the front portion 106 of the housing 100
to the rear portion 107 of the housing 100, the front
portion 106 of the housing 100, having a relatively short
length in the front and back directions, may be pre-
vented from being bent, twisted, or drooping. That is,
the support member 111 may reinforce the strength of
the front portion 106 of the housing 100.
[0061] The blade 200 may be rotatable in the outlet
102. The blade 200 may rotate on the outlet 102 to
open or close the outlet 102. The blade 200 may be at
a position for closing the outlet 102. Also, the blade 200
may open the outlet 102, and rotate to control a direc-
tion in which air blown by the blower fan 11 is dis-
charged from the outlet 102. The blade 200 may rotate
within a predetermined angle range to control a direc-
tion of air discharged from the outlet 102.
[0062] The blade 200 may include the coupling por-
tion 223 that is rotatably inserted into the blade fixing
portion 113.
[0063] More specifically, the blade 200 may include
the rib 220 protruding toward the housing 100, and the
rib 220 may include the coupling portion 223 corre-
sponding to the blade fixing portion 113. A plurality of
ribs 220 may be provided to correspond to the number
of the support members 111. Accordingly, a plurality of
coupling portions 223 may be formed to correspond to
the number of the support members 111.
[0064] The coupling portion 223 may be in the shape
of a protrusion to be rotatably inserted into the blade
fixing portion 113. The coupling portion 223 may have
the substantially same diameter as that of the blade
fixing portion 113. A rotation shaft of the coupling por-
tion 223 may be fixed when the blade 200 rotates.
[0065] The blade 200 may include a plurality of holes
210 penetrating the blade 200. Air passed to the outlet
102 through the plurality of holes 210 may be dis-
charged to the outside of the housing 100. The plurality
of holes 210 may be distributed at regular intervals,
which will be described in detail later.
[0066] The air conditioner 1 may discharge air
through the plurality of holes 210 to discharge the air
to the outside of the housing 100 at low speed. There-
by, the purpose of air-conditioning can be achieved
without causing a user to directly contact wind. Accord-
ingly, the air conditioner 1 can improve user satisfac-
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tion.
[0067] At both ends of the blade 200, a driving unit
coupling portion 205 may be disposed to be coupled
with a blade driving unit 140. If the blade driving unit
140 is disposed only at one end of the blade 200, the
driving unit coupling portion 205 may also be disposed
only at one end of the blade 200.
[0068] The driving unit coupling portion 205 may in-
clude a driving unit inserting groove 126a into which a
portion of the blade driving unit 140 is inserted. In order
to enable the blade 200 to receive a rotatory force from
the blade driving unit 140, the portion of the blade driv-
ing unit 140 inserted into the driving unit inserting
groove 126a may be in the shape of a polygonal col-
umn, and the driving unit inserting groove 126a may
have a shape corresponding to the polygonal column
of the portion of the blade driving unit 140.
[0069] The air conditioner 1 may include an air guide
130 disposed on the outlet 102 and configured to guide
air discharged from the outlet 102. The air guide 130
may include a guide surface 131 having a curved
shape to guide air. The air guide 130 may be removably
coupled with the housing 100 through the outlet 102.
The air guide 130 may be assembled with the housing
100 from the bottom to the top through the panel outlet
102
[0070] The air guide 130 may include a support
member inserting groove 133 into which a portion of
the support member 111 is inserted. The support mem-
ber inserting groove 133 may accommodate a portion
of the support member 111 extending along the front-
rear direction of the outlet 102.
[0071] A front portion of the support member insert-
ing groove 133 may be covered by a cover member
134. Since a portion of the support member 111 extend-
ing forward is inserted into the support member insert-
ing groove 133, and a portion of the support member
111 extending backward from the portion inserted in the
support member inserting groove 133 is covered by the
cover portion 134, an outer appearance of the housing
100 can be improved when the outlet 102 opens.
[0072] The air guide 130 may include a fixing portion
135 fixed at the housing 100. By coupling a coupling
member 151 with the fixing portion 135 after placing
the air guide 130 on the housing 100, the air guide 130
may be fixed at the housing 100.
[0073] The air conditioner 1 may include a blade driv-
ing unit 140 disposed at both ends of the blade 200 and
configured to rotate the blade 200. In FIG. 3, a pair of
blade driving units 140 are disposed at both ends of the
blade 200, however, a blade driving unit 140 may be
disposed at one end of the blade 200. Each blade driv-
ing unit 140 may include a driving source and a power
transfer member. An elastic member may be disposed
between the blade driving unit 140 and the blade 200 to
reduce noise and vibrations when the blade 200 ro-
tates.
[0074] Hereinafter, an arrangement of the plurality of

holes 210 formed in the blade 200 will be descried in
detail.
[0075] FIG. 5 is an enlarged view of a portion of the
blade shown in FIG. 3, FIG. 6 schematically shows a
portion of the blade shown in FIG. 5, FIG. 7 schemati-
cally shows a portion of a mold for injection-molding the
blade shown in FIG. 5, and FIG. 8 schematically shows
a portion of the blade shown in FIG. 5.
[0076] The blade 200 may include a longer side 201
and a shorter side 202 (see FIG. 3). More specifically,
the blade 200 may be in the shape of a rectangle hav-
ing a pair of longer sides 201 and a pair of shorter sides
202. Hereinafter, for convenience of description, the
pair of longer sides 201 and the pair of shorter sides
202 will be referred to as a longer side 201 and a short-
er side 202 since the pair of longer sides 201 and the
pair of shorter sides 202 are disposed symmetrically.
The longer side 201 may be, preferably, 5 times longer
than the shorter side 202.
[0077] The blade 200 may include a body 203 formed
by the longer side 201 and the shorter side 202. As
shown in FIG. 5, the plurality of holes 210 may be
formed in the blade 200 to penetrate the body 203 of
the blade 200. Also, the blade 200 may include a rib
220 for securing the stiffness of the body 203 and cou-
pling the blade 200 with the housing 100.
[0078] Air can be discharged out of the housing 100
through the plurality of holes 210 although the blade
200 is at a closed position, as described above.
[0079] In order to cool or heat indoor space at mini-
mum wind speed at which a user can feel pleasant, an
outlet from which air is discharged needs to have a
small size. If the size of the outlet is large, air dis-
charged through the outlet may be blown directly to-
ward the user so that the user may feel displeasure by
the discharged air. However, if the size of the outlet is
small, an amount of air that is discharged may be re-
duced, which may result in inefficient indoor air-condi-
tioning.
[0080] In order to overcome the problem, a plurality
of small-size outlets may be provided to lower wind
speed of air that is discharged, while maintaining an
appropriate amount of air that is discharged.
[0081] In the air conditioner 1 according to an embo-
diment, the plurality of holes 210 formed in the blade
200 may function as a plurality of outlets described
above to maintain a state in which the user can feel
pleasant, while air-conditioning an appropriate amount
of indoor air. Accordingly, the plurality of holes 210 hav-
ing a small diameter may be formed by the maximum
number that can be formed in the blade 200.
[0082] The plurality of holes 210 may have a dia-
meter of about 2mm or smaller. Air that is discharged
through the plurality of holes 210 having a diameter of
about 2mm or smaller may be blown not directly toward
the user since the air is discharged at low wind speed.
[0083] The plurality of holes 210 may be formed as
many as possible. The plurality of holes 210 may be
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arranged in a predetermined pattern in the body 203 of
the blade 200 such that the holes 210 are formed by
the maximum number that can be formed in the blade
200.
[0084] More specifically, as shown in FIG. 6A, a first
hole 211, a second hole 212, and a third hole 213,
which are any ones of the plurality of holes 210, may
form an equilateral triangle.
[0085] The plurality of holes 210 may be arranged
successively in the same pattern as the first hole 211,
the second hole 212, and the third hole 213 in the blade
200. That is, a fourth hole 214 may be disposed like the
third hole 213 forming an equilateral triangle together
with the first hole 211 disposed in a direction from the
third hole 213 and the second hole 212 spaced from
the first hole 211. Accordingly, the second hole 212,
the third hole 213, and the fourth hole 214 arranged in
the blade 200 may form the same equilateral triangle
as that formed by the first hole 211, the second hole
212, and the third hole 213.
[0086] Also, a fifth hole 215 may be disposed in a
diagonal direction from the fourth hole 214, and accord-
ingly, the second hole 212, the fourth hole 214, and the
fifth hole 215 arranged in the blade 200 may form the
same equilateral triangle as that formed by the first hole
211, the second hole 212, and the third hole 213. Since
the plurality of holes 210 are disposed in the above-
described pattern, the plurality of holes 210 may be
formed by the maximum number that can be formed in
the body 203 of the blade 200.
[0087] A distance D between the plurality of holes
210 may be about twice as long as a diameter d of
each hole 210. The distance D may be a distance be-
tween the centers O of the plurality of holes 210. A ratio
of the diameter d with respect to the distance D may be
decided to increase the injection-moldability of the
blade 200, while forming the maximum number of holes
210 in the blade 200. This will be described in detail,
later.
[0088] The plurality of holes 210 may be formed in
the blade 200 to form a pattern T of equilateral trian-
gles, as described above. The pattern T of the plurality
of holes 210 may include a first line L1 extending in a
first direction X, and a second line L2 spaced in a sec-
ond direction Y from the first line L1 and extending in
the first direction X. Both the first line L1 and the sec-
ond line L2 may extend in the first direction X, so that
the first line L1, the second line L2, and the longer side
201 are in parallel to each other.
[0089] Also, the pattern T of the plurality of holes 210
may include a third line and a fourth line spaced in the
second direction Y and extending in the first direction X,
like the first line L1 and the second line L2. However,
hereinafter, only the first line L1 and the second line L2
will be described in order to avoid duplication of de-
scription.
[0090] At least a part of the plurality of holes 210
having the pattern T of equilateral triangles may be ar-

ranged along the first line L1 and the second line L2 in
the first direction X. That is, the plurality of holes 210
located adjacent to each other in the first direction X
may be arranged in parallel to each other in the first
direction X.
[0091] The blade 200 may include a block area B1
corresponding to an area of the body 203 in which no
hole 210 is formed. That is, the block area B1 may be
defined as an area of the body 203 in which no hole
210 is formed to prevent air from passing through.
[0092] If a block area B located between at least
some holes 210 formed along the first line L1 and at
least some holes 210 formed along the second line L2
is defined as a first block area B1, the first block area
B1 may extend in the first direction X.
[0093] The first block area B1 may be in the shape of
a rectangle between the first line L1 and the second
line L2. The first block area B1 may extend in the first
direction X from one shorter side 202 of the blade 202
to the other shorter side 2020. Accordingly, in the inside
of the first block area B1, no hole 210 may be formed.
[0094] The first block area B1 may also be formed
between the third line and the fourth line, as well as
between the first line L1 and the second line L2. That
is, the first block area B1 may be located between all
lines L along which the holes 210 are formed.
[0095] The reason why the first block area B1 ex-
tends in the direction in which the longer side 201 ex-
tends may be to improve the injection-moldability of the
blade 200. This will be described in detail, later.
[0096] As shown in FIG. 6B, the pattern T of the plur-
ality of holes 210 may include a first column C1 extend-
ing in the second direction Y, and a second column C2
spaced in the first direction X from the first column C1
and extending in the second direction Y. Both the first
column C1 and the second column C2 may be formed
in the insides of equilateral triangles formed symmetri-
cally, and accordingly, the first column C1 may be in
parallel to the second column C2.
[0097] Also, the pattern T of the plurality of holes 210
may include a third column and a fourth column spaced
in the first direction X from the third column and extend-
ing in the second direction Y, like the first column C1
and the second column C2. However, hereinafter, only
the first column C1 and the second column C2 will be
described in order to avoid duplication of description.
[0098] At least a part of the plurality of holes 210
having the pattern T of equilateral triangles may be ar-
ranged along the first column C1 and the second col-
umn C2 in the second direction Y. That is, the plurality
of holes 210 located adjacent to each other in the sec-
ond direction Y may be arranged in zigzags along the
second direction Y.
[0099] If a block area B located between at least
some holes 210 formed along the first column C1 and
at least some holes 210 formed along the second col-
umn C2 is defined as a second block area B2, the
second block area B2 may extend in the second direc-
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tion Y.
[0100] More specifically, the second block area B2
may include, unlike the first block area B1, a plurality
of bending portions b bent in the first direction X toward
one shorter side or the other shorter side of the blade
200 to correspond to the first column C1 and the sec-
ond column C2 extending in zigzags, instead of extend-
ing in a straight line along the second direction Y.
[0101] That is, the second block area B2 may include
a plurality of first bending portions b1 extending in the
second direction Y and bent in the first direction X to-
ward one shorter side of the blade 200 along the first
column C1 and the second column C2, and a plurality
of second bending portions b2 extending in the second
direction Y and bent in the first direction X toward the
other shorter side of the blade 200 along the first col-
umn C1 and the second column C2. As described
above, since the first column C1 and the second col-
umn C2 extend in zigzags, the first bending portions b1
and the second bending portions b2 may be positioned
alternately.
[0102] In short, the second block area B2 may extend
meanderingly in the shape of wave along the second
direction Y, and the first block area B1 may extend in a
straight line along the first direction X.
[0103] The reason why the first block area B1 corre-
sponding to the longer side 201 extends in a straight
line, and the second block area B2 corresponding to
the shorter side 202 extends meanderingly may be to
improve the injection-moldability of the blade 200.
[0104] More specifically, as shown in FIG. 7, when
the blade 200 is injection-molded, a cavity of a mold M
for injection-molding the blade 200 may be in the shape
of the block area B. As described above, since the
plurality of holes 210 are formed by the maximum num-
ber in the blade 200, space where a resin flows in the
cavity may be narrowed.
[0105] That is, as the number of the plurality of holes
210 increases, the holes 210 may be disposed at short-
er distances. Accordingly, space where a resin can flow
in the cavity upon injection-molding may be narrowed,
resulting in a deterioration of the flowability of the resin
and a reduction of the injection-moldability of the blade
200.
[0106] Particularly, when the resin flows in the first
direction X corresponding to the longer side 201 of the
blade 200, a distance to which the resin flows may
increase rather than in the second direction Y, resulting
in a further deterioration of the flowability of the resin.
[0107] In order to prevent the problem, the cavity
may be formed such that the first block area B1 is
formed in a straight line so as not to prevent a resin
from flowing in the first direction X.
[0108] When a resin is discharged from a gate G, a
flow path P1 of a first resin flowing in the first direction
X may be made along space corresponding to the first
block area B1.
[0109] As described above, since the first block area

B1 extends in a straight line along the first direction X,
the first resin can flow along the flow path P1 in the first
direction X toward both the shorter sides of the blade
200 without any interruption, resulting in improved flow-
ability.
[0110] Unlike this, when the resin is discharged from
the gate G, a flow path P2 of a second resin flowing in
the second direction Y may be made along space cor-
responding to the second block area B2.
[0111] Accordingly, the second resin may flow mean-
deringly along the flow path P2 in the second direction
Y toward both the longer sides of the blade 200, without
flowing in a straight line. However, since the flow path
P2 of the second resin flowing along the second direc-
tion Y is shorter than the flow path P1 of the first resin
flowing along the first direction X, the flowability of the
second resin may be not greatly lowered although the
flow of the second resin is more or less interrupted, so
that the overall injection-moldability of the blade 200 is
not reduced.
[0112] That is, by minimizing limitation of flow in order
to cause the first resin to smoothly flow in the direction
of the longer side 201 to a relatively long flow distance,
the overall injection-moldability of the blade 200 can be
improved.
[0113] Accordingly, the first block area B1 corre-
sponding to the flow path P1 of the first resin may ex-
tend in a straight line along the first direction X, and the
second block area B2 corresponding to the flow path
P2 of the second resin, having a relatively short dis-
tance, may include the plurality of bending portions b.
[0114] For this reason, the distance D between the
plurality of holes 210 may be about twice as long as
the diameter d of each hole 210, as described above.
That is, the distance D is decided to secure predeter-
mined space in which a resin can flow in the cavity,
thereby improving the injection-moldability of the blade
200.
[0115] In other words, as shown in FIG. 8A, a first
hole 211’ which is any one among the plurality of holes
210, and a second hole 212’ located closest to the first
hole 211’ in the second direction Y may be spaced with
a distance S1 in the second direction Y.
[0116] Accordingly, all of the plurality of holes 210
forming the pattern T of equilateral triangles may be
arranged with the distance S1 in the second direction
Y. Therefore, a first area A1, which is any area formed
between the plurality of holes 210 in the second direc-
tion Y, may extend in a straight line along the first direc-
tion X, wherein no hole 210 is formed in the inside of
the first area A1.
[0117] In order to injection-mold the blade 200 as
shown in FIG. 8A, the mold M shown in FIG. 7 may be
provided. Since no hole 210 is formed in the inside of
the first area A1, a resin flowing in the first direction X
can smoothly flow without any interruption.
[0118] Unlike this, as shown in FIG. 8B, a third hole
213’, which is any hole among the plurality of holes
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210, may overlap with a fourth hole 214’ located closest
to the third hole 213’ in the first direction, with respect
to the first direction X.
[0119] That is, at least one area of the third hole 213’
may overlap with at least one area of the fourth hole
214’ without any spacing with respect to the second
direction Y. Accordingly, a plurality of holes 210 adja-
cent to each other in the second direction Y in the pat-
tern T of equilateral triangles of the plurality of holes
210 may overlap with each other without any spacing.
[0120] Accordingly, a second area A2, which is any
area formed between the plurality of holes 210 in the
first direction X, may extend in a straight line along the
second direction Y, and the plurality of holes 210 may
be located in the inside of the second area A2, unlike
the first area A1.
[0121] In order to injection-mold the blade 200 as
shown in FIG. 8B, the mold M shown in FIG. 7 may be
provided. The plurality of holes 210 may be located in
the inside of the second area A2 so that the flow of a
resin in the second direction Y is limited to lower flow-
ability. However, since the flow path of the resin flowing
in the second direction Y is shorter than that of a resin
flowing in the first direction X, as described above, the
overall injection-moldability of the blade 200 will be little
influenced.
[0122] Hereinafter, the rib 220 of the blade 200 will
be described.
[0123] FIG. 9 is a perspective view of a rib of the
blade shown in FIG. 5, and FIG. 10 shows a section of
a contact portion of the rib of the blade shown in FIG.
10.
[0124] As shown in FIG. 9, the rib 220 may extend in
a third direction Z from the blade 200, wherein the third
direction Z is perpendicular to the first direction X and
the second direction Y of the blade 200. The rib 220
may improve the stiffness of the blade 200 as de-
scribed above, and include the coupling portion 223 to
rotatably couple the blade 200 with the housing 100.
[0125] The rib 220 may include a contact portion 221
contacting the body 203, a rib body 222 protruding in
the third direction Z from the contact portion 221, and
the coupling portion 223 extending from one side of the
rib body 222 and coupled with the blade fixing portion
113. The rib 220 may be integrated into the body 203,
or separated from the body 203.
[0126] A general rib body extends in the shape of a
straight line along the third direction Z from a body of a
blade. However, according to an embodiment of the
present disclosure, since the plurality of holes 210 are
formed in the blade 200, the rib 220 may block some of
the plurality of holes 210 if it extends in the shape of a
straight line from the body 203 along the third direction
Z, which deteriorates an opening ratio of the plurality of
holes 210, while limiting the flow of air to be discharged
through the plurality of holes 210.
[0127] In order to prevent the problem, the rib body
222 may be not disposed on areas in which the plurality

of holes 210 are formed. More specifically, the rib 200
may have a longer side extending in the second direc-
tion Y, and protrude in the third direction Z, wherein the
contact portion 221 may be disposed between the plur-
ality of holes 210, as shown in FIG. 10.
[0128] Since the rib body 222 extends in the third
direction Z from the contact portion 221, the rib body
222 may be disposed without blocking the plurality of
holes 210. In other words, the rib 200 may be disposed
on the second block area B2. The second block area
B2 may extend in the second direction Y, and no hole
210 may be disposed in the second block area B2.
Accordingly, if the contact portion 221 is disposed in
the inside of the second block area B2, the rib body
222 may be formed without blocking the plurality of
holes 210.
[0129] Since the contact portion 221 is disposed in
the inside of the second block area B2, the contact
portion 221 may include a plurality of bending portions
corresponding to the plurality of bending portions b1
and b2 of the second block area B2. That is, the con-
tact portion 221 may have a meandering section, like
the second block area B2.
[0130] The rib body 222 may protrude in the third
direction Z from the contact portion 221, and have a
section corresponding to the section of the contact por-
tion 221. Accordingly, the rib body 222 may include a
plurality of bending portions, like the contact portion
221, and thus, the rib body 222 may protrude in the
third direction Z, while extending meanderingly in the
second direction Y. Also, the rib body 222 may extend
in the second direction Y in such a way to protrude in
the third direction Z with an inclination.
[0131] The plurality of bending portions of the rib
body 222 may neither limit the flow of air entering the
plurality of holes 210 nor block the plurality of holes
210, thereby making air current flow smoothly, which
contributes to an improvement in discharge efficiency
of the air conditioner 1.
[0132] Although a few embodiments of the present
disclosure have been shown and described, it would
be appreciated by those skilled in the art that changes
may be made in these embodiments without departing
from the principles and spirit of the disclosure, the
scope of which is defined in the claims and their
equivalents.

Claims

1. An air conditioner comprising:

a main body (10) hung on or embedded into a
ceiling;
an inlet (14) provided in a lower portion of the
main body (10) to inhale air from the outside of
the main body into the main body;
an outlet (13) provided in the lower portion of
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the main body (10) to discharge heat-ex-
changed air to the outside of the main body;
a housing (100) coupled with the lower portion
of the main body and provided to be exposed
from the ceiling;
a heat exchanger (12) provided in the main
body (10) to heat-exchange inhaled air through
the inlet with refrigerants;
a blower fan (11) provided in the main body
(10) to make air flow forcedly; and
a blade (200) configured to open and close the
outlet,
wherein the blade (200) comprises:

a plurality of holes (210);
a first side (201) extending in a first direc-
tion (X);
a second side (202) extending in a second
direction (Y), the second side (202) being
shorter than the first side (201); and
a block area (B) in which none of the plur-
ality of holes (210) are formed,

wherein at least a portion of the plurality of
holes (210) are disposed, respectively, along a
first line (L1) extending in the first direction and
a second line (L2) extending in the first direc-
tion, the second line (L2) being spaced apart
from the first line (L1) in the second direction,
wherein the first line (L1) and the second line
(L2) extend in a straight line,
wherein at least a portion of the plurality of
holes (210) are disposed, respectively, along a
first column (C1) extending in the second di-
rection and a second column (C2) extending
in the second direction, the second column
(C2) being spaced apart from the first column
(C1) in the first direction,
wherein the first column (C1) and the second
column (C2) extend in zigzags,
wherein the block area (B) includes:

a first block area (B1) formed along the
first direction (X) between the first line
(L1) and the second line (L2), the first
block area (B1) extending in a straight
line, and
a second block area (B2) formed along the
second direction (Y) between the first col-
umn (C1) and the second column (C2),
the second block area (B2) extending in a
zigzag.

2. The air conditioner according to claim 1, wherein
the second block area (B2) comprises a plurality of
bending portions bent in the first direction or in an
opposite direction to the first direction.

3. The air conditioner according to claim 2, wherein
the plurality of bending portions comprise:

a plurality of first bending portions (b1) bent in
the first direction; and
a plurality of second bending portions (b2)
bent in the opposite direction of the first direc-
tion.

4. The air conditioner according to claim 3, wherein
the plurality of first bending portions (b1) and the
plurality of second bending portions (b2) are ar-
ranged alternately in the second direction.

5. The air conditioner according to claim 1, wherein
the housing (100) includes a support member
(111) for rotatably supporting the blade (200), and
wherein the blade (200) includes a rib (220) ex-
tending in a third direction (Z) that is perpendicular
to the first direction (X) and the second direction
(Y) and rotatably coupled with the support member
(111).

6. The air conditioner according to claim 5, wherein
the rib (220) is configured to protrude from the sec-
ond block area (B2) in the third direction (Z).

7. The air conditioner according to claim 5, wherein
the support member (111) includes a blade fixing
portion (113), and
wherein the rib (220) includes:

a contact portion (221) formed along the sec-
ond block area (B2);
a rib body (222) protruding in the third direction
(Z) from the contact portion (221), and
a coupling portion (223) extending from one
side of the rib body (222) and rotatably in-
serted into the blade fixing portion (113).

8. The air conditioner according to claim 7, wherein
the contact portion (221) is disposed inside the
second block area (B2).

9. The air conditioner according to claim 7, wherein
the contact portion (221) is formed outside a direc-
tion in which air is to be discharged through the
plurality of holes (210).
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