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Description
Title of Invention: INDOOR UNIT OF CEILING TYPE AIR-

CONDITIONER
Technical Field

Embodiments disclosed herein relate to an indoor unit of a ceiling type air-
conditioner, and more particularly, to a control box which controls an operation of the
ceiling type air-conditioner.

Background Art

In general, an air-conditioner refers to an appliance (e.g., a home or residential
appliance or commercial appliance) which keeps indoor air at a pleasant temperature
using a cooling cycle of a refrigerant, and may include an indoor unit which has a heat
exchanger, a blowing fan and so on, and is disposed in a room, and an outdoor unit
which has a heat exchanger, a blowing fan, a compressor, a condenser and so on, and is
disposed outside of the room, and a refrigerant pipe which connects the indoor unit and
the outdoor unit and through which the refrigerant circulates.

According to an installation place of the indoor unit, an air-conditioner may be
classified, for example, as a stand type air-conditioner in which the indoor unit is
installed on a floor, a wall mounted type air-conditioner in which the indoor unit is
installed on a wall, or a ceiling type air-conditioner in which the indoor unit is installed
on a ceiling. In the ceiling type air conditioner, the indoor unit may be buried in or
suspended from the ceiling.

When the indoor unit of the ceiling type air-conditioner is installed at the ceiling, an
inlet port which sucks indoor air and an outlet port through which air heat-exchanged
through the heat exchanger is discharged into the room, are provided at a lower portion
of a main body of the indoor unit. The indoor unit of the ceiling type air-conditioner
may be classified, for example, as a one-way type having one outlet port or a four-way
type having four outlet ports with a quadrangular shape, according to the number of

outlet ports.
Disclosure of Invention

Technical Problem

A printed circuit board on which various electronic components for controlling an
operation of the indoor unit of the ceiling type air-conditioner are mounted, may be
received (provided or disposed) in a control box and installed in the main body.
Generally, the control box may include a box-shaped case of which a bottom surface is
opened, and a cover which is removably coupled to the case so as to open and close the

opened bottom surface of the case. The printed circuit board may be horizontally fixed
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into the case so that a surface thereof on which the electronic components are mounted

is directed downward.
Therefore, when it is necessary to access (e.g., to maintain, repair, or replace) the

electronic components in the control box, the cover is first separated from the case, and
then maintenance thereof is performed. After the maintenance thereof is completed, the
cover is coupled to the case again. However, since the indoor unit is installed at the
ceiling, it is difficult to perform these processes.

Further, the control box of the indoor unit of the one-way ceiling type air conditioner
is generally installed at an inner side of a side wall of the main body adjacent to the
inlet port. At this time, the printed circuit board is horizontally arranged so that the
mounted electronic components are directed downward, and thus the control box is
installed so that a transversal width thereof is greater than a longitudinal width thereof
when seen in an axial direction of the blowing fan.

As described above, since the transversal width of the control box is greater than the
longitudinal width thereof, the control box may block the inlet port and cause problems
with air flow. Further, in the specification in which the inlet port itself is narrow, it
may be difficult to apply the control box of such a structure.

Solution to Problem

Therefore, it is an aspect of the disclosure to provide an indoor unit of a ceiling type
air-conditioner, which has a control box in which a cover and a case are easily coupled
and separated, and thus it is easy to connect a wire and to easily perform maintenance
or otherwise access the interior of the control box.

Also, it is another aspect of the disclosure to provide an indoor unit of a ceiling type
air-conditioner, which has a control box capable of minimizing problems with air flow
of an inlet port and also being applicable to a narrow inlet port.

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

In accordance with an aspect of the disclosure, an indoor unit of a ceiling type air-
conditioner may include a main body having an inlet port and an outlet port provided
at a lower portion thereof, a heat exchanger having a tube through which a refrigerant
flows, a blowing fan which forcibly causes air to flow, and a control box including a
case which is fixed to the main body and a cover which is rotatably coupled to the case
so as to open and close the case and to which a printed circuit board having electronic
components mounted thereon is fixed.

A rotational shaft of the cover may be in parallel with a rotational shaft of the

blowing fan and located at an upper portion of the control box.



WO 2015/072728 PCT/KR2014/010816

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]
[22]
[23]
[24]

[25]

[26]
[27]

[28]
[29]

[30]

[31]

[32]

[33]

3

The cover may be opened while being rotated upward, and closed while being rotated
downward.

The printed circuit board may be located to be vertical when the cover is closed.

The printed circuit board may be located so that a surface thereof on which the
electronic components are mounted is directed downward when the cover is opened.

A maximum rotational angle of the cover may be in a range of about 70° to about
90°.

A transversal width of the control box may be smaller than a longitudinal width
thereof when seen in an axial direction of a rotational axis of a rotational shaft of the
cover.

The control box may be installed at an inner side of a side wall of the main body
adjacent to the inlet port.

The indoor unit of the ceiling type air-conditioner may further include a guide rib
which is provided adjacent to the heat exchanger and guides indoor air sucked through
the inlet port to the heat exchanger.

The control box may be installed between the guide rib and the side wall of the main
body.

The guide rib may interfere with the cover, and thus the maximum rotational angle
may be limited.

The case may include a fixed coupling part which guides rotation of the cover.

The fixed coupling part may have a ring shape or a partly cut-away ring shape.

The cover may include a rotational coupling part which is rotatably coupled to the
fixed coupling part.

The rotational coupling part may have a ring shape or a partly cut-away ring shape.

Each of the fixed coupling part and the rotational coupling part may have a wiring
groove through which a wire connected to the printed circuit board passes.

A position of the wiring groove may not be changed even when the cover is rotated.

The fixed coupling part and the rotational coupling part may have stopper protrusions
which are mated with each other so as to fix the cover when the cover is opened.

The cover and the case may be coupled with each other by a fastening member, (e.g.,
a screw) so that the cover is fixed when the cover is closed.

The case may be formed by coupling a case body formed of a metallic material and a
guide member which has the fixed coupling part and is formed by injection-molding a
resin material.

The cover may be formed by coupling an external cover formed of a metallic
material and an internal cover which has the rotational coupling part, has the printed
circuit board fixed thereto, and is formed by injection-molding a resin material.

In accordance with an aspect of the disclosure, an indoor unit of a ceiling type air-
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conditioner may include a main body having an inlet port and an outlet port provided
at a lower portion thereof, a heat exchanger having a tube through which a refrigerant
flows, a blowing fan which forcibly causes air to flow, a guide rib which is provided
adjacent to the heat exchanger and guides indoor air sucked through the inlet port to
the heat exchanger, and a control box. The control box may include a case which is
fixed to a side wall of the main body and a cover which is coupled to the case so as to
be rotatable around a horizontal rotational axis and thus opens and closes the case,
wherein the control box may be installed between the side wall of the main body and
the guide rib, such that a transversal width thereof is smaller than a longitudinal width
thereof when seen in an axial direction of the horizontal rotational axis.

In accordance with an aspect of the disclosure, an indoor unit of a ceiling type air-
conditioner may include a main body having an inlet port and an outlet port provided
at a lower portion thereof, a heat exchanger having a tube through which a refrigerant
flows, a blowing fan which forcibly causes air to flow, and a control box including a
case which is fixed to the main body and has a fixed coupling part, and a cover which
has a rotational coupling part rotatably coupled to the fixed coupling part and is
rotatable around a horizontal rotational axis, wherein each of the fixed coupling part
and the rotational coupling part has a wiring groove through which a wire passes.

In accordance with an aspect of the disclosure, a ceiling type air-conditioner may
include an outdoor unit and an indoor unit, where the indoor unit may include a main
body having an inlet port and an outlet port provided at a lower portion thereof, and a
control box which includes a case fixed to the main body, a cover which is rotatable to
access an inside of the control box, and a printed circuit board disposed inside the
control box.

When the cover is in a closed position, the printed circuit board may be arranged
vertically to be parallel to a side wall of the main body such that electronic components
mounted on the printed circuit board are directed in a substantially perpendicular
direction to the side wall. When the cover is rotated to an open position, the printed
circuit board may move together with a rotation of the cover, such that the electronic
components mounted on the printed circuit board may be directed to face toward the
lower portion of the main body.

A width of the control box corresponding to a first direction which is parallel to a
horizontal ground plane may be less than a length of the control box in a second
direction which is perpendicular to the horizontal ground plane and parallel to the side
wall.

The control box may include an internal member which is coupled to the cover on
one side, and is coupled to the printed circuit board and the case on the other side, and

the internal member may include a first coupling part which is coupled together with a
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second coupling part disposed at the case such that the first coupling part and the
second coupling part guide rotation of the cover about a horizontal rotational axis. A
wire connected to the printed circuit board may pass through a groove disposed in at

least one of the first coupling part and the second coupling part.
The control box may have a hexahedral box shape with at least one side which is not

perpendicular to an adjacent side.
Advantageous Effects of Invention

In the indoor unit of the ceiling type air-conditioner in accordance with the various
aspects of the disclosure, since the control box is configured or arranged with the fixed
case and the rotatable cover which is hinged to the case, and opened and closed by
rotation of the cover, it is easy to perform the connection and maintenance on the
electronic components in the control box.

Also, since the control box is installed at the side wall of the main body adjacent to
the inlet port so that the transversal width thereof is smaller than the longitudinal width
thereof, problems with the air flow of the inlet port are minimized and the reliability of
the ceiling type air-conditioner is improved.

Brief Description of Drawings

These and/or other aspects of the disclosure will become apparent and more readily
appreciated from the following description of the embodiments, taken in conjunction
with the accompanying drawings of which:

FIG. 1 is a view illustrating a main body and a bottom panel of an indoor unit of a
ceiling type air-conditioner in accordance with an embodiment of the disclosure;

FIG. 2 is a side cross-sectional view illustrating a state in which a control box of the
indoor unit of the ceiling type air-conditioner of FIG. 1 is closed;

FIG. 3 is a side cross-sectional view illustrating a state in which the control box of
the indoor unit of the ceiling type air-conditioner of FIG. 1 is opened;

FIG. 4 is a perspective view illustrating the control box of the indoor unit of the
ceiling type air-conditioner of FIG. 1;

FIG. 5 is an exploded perspective view illustrating the control box of the indoor unit
of the ceiling type air-conditioner of FIG. 1;

FIG. 6 is another exploded perspective view illustrating the control box of the indoor
unit of the ceiling type air-conditioner of FIG. 1;

FIG. 7 is a side view illustrating a state in which the control box of the indoor unit of
the ceiling type air-conditioner of FIG. 1 is closed; and

FIG. 8 is a side view illustrating a state in which the control box of the indoor unit of

the ceiling type air-conditioner of FIG. 1 is opened.

Mode for the Invention
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Reference will now be made in detail to embodiments of the disclosure, examples of
which are illustrated in the accompanying drawings, wherein like reference numerals
refer to like elements throughout. The embodiments are described below to explain the
disclosure by referring to the figures.

FIG. 1 is a view illustrating a main body and a bottom panel of an indoor unit of a
ceiling type air-conditioner in accordance with an embodiment of the disclosure, FIG.
2 is a side cross-sectional view illustrating a state in which a control box of the indoor
unit of the ceiling type air-conditioner of FIG. 1 is closed, and FIG. 3 is a side cross-
sectional view illustrating a state in which the control box of the indoor unit of the
ceiling type air-conditioner of FIG. 1 is opened. The bottom panel is omitted in FIGS.
2 and 3.

Referring to FIGS. 1 to 3, an indoor unit 1 of a ceiling type air-conditioner in ac-
cordance with an embodiment of the disclosure may include a main body 20 which is
disposed to be suspended from a ceiling or buried in the ceiling, and a bottom panel 10
which is coupled to a lower portion of the main body 20.

The main body 20 may have approximately a box shape. A heat exchanger 50 in
which heat exchange occurs between a refrigerant and sucked indoor air, a blowing fan
60 which forcibly causes air to flow, and a control box 100 which controls an operation
of the indoor unit 1 of the ceiling type air-conditioner may be received in (provided in,
disposed in, etc.) the main body 20.

The main body 20 may have an upper wall 21, and left, right, front and rear side
walls 22. The main body 20 may have a scroll portion 23 which guides the air heat-
exchanged through the heat exchanger 50 to an outlet port 40.

An inlet port 30 through which the indoor air is sucked into the main body 20, and
the outlet port 40 through which the heat-exchanged air is discharged to a room again
may be provided at the lower portion of the main body 20. The outlet port 40 may
include a direction control wing 41 which controls a left-to-right (horizontal) direction
of the discharged air.

The heat exchanger 50 may include a tube 51 through which the refrigerant flows,
and a heat exchange fin 52 which is in contact with the tube 51 in order to increase a
heat transfer surface area. The heat exchanger 50 may be inclinedly arranged to be ap-
proximately perpendicular to a flow direction of the air. For example, as shown in FIG.
2, the heat exchanger 50 may be inclined at an angle such that an upper portion of the
heat exchanger 50 is closer to the upper wall 21 than a lower portion of the heat
exchanger 50.

A guide rib 70 which guides the indoor air sucked in through the inlet port 30 into
the main body 20 toward the heat exchanger 50 may be provided between the heat
exchanger 50 and the inlet port 30. The guide rib 70 may be inclinedly arranged to be
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approximately perpendicular to a direction in which the heat exchanger 50 is arranged.

A drain cover 24 which collects condensed water generated from the heat exchanger
50 may be provided under (below) the heat exchanger 50. The condensed water
collected through the drain cover 24 may be discharged to an outside through a
discharge hose (not shown).

The blowing fan 60 may be rotated by a driving force of a driving motor (not shown)
and may forcibly cause the air to flow. A rotational shaft 61 of the blowing fan 60 may
be provided approximately horizontally (parallel) with the ground (i.e., with a
horizontal ground plane). The blowing fan 60 may be a tangential fan, for example.

The bottom panel 10 may include a grill 11 which is provided at a position corre-
sponding to the inlet port 30 so as to prevent foreign substances from being introduced
into the main body 20, and a panel outlet port 12 which is provided at a position corre-
sponding to the outlet port 40. A louver 13 which opens and closes the panel outlet
port 12 or controls a vertical direction of the discharged air may be rotatably provided
at the panel outlet port 12.

The control box 100 may control the operation of the indoor unit 1 of the ceiling type
air-conditioner, and a printed circuit board 400 on which various electronic
components 410 are mounted may be received in (provided in, disposed in, etc.) the
control box 100. The control box 100 may be installed at an inner side of the side wall
22 of the main body 20 adjacent to the inlet port 30.

The control box 100 in accordance with an embodiment of the disclosure may have
approximately a hexahedral box shape, and may include a case 200 which is fixed to
the main body 20, and a cover 300 which is rotatably coupled to the case 200 so as to
open and close the case 200. The case 200 may be fixed to the side wall 22 of the main
body 20 adjacent to the inlet port 30. For example, as shown in FIG. 2, the case 200
may be fixed to a side wall 22 such that the case 200 is disposed closer to the heat
exchanger 50 than to the blowing fan 60. Further, as shown in FIG. 2, the guide rib 70
may be provided between the heat exchanger 50 and the case 200.

As described above, the control box 100 may be integrally formed so that the case
200 and the cover 300 are mutually coupled. Therefore, upon maintenance of the
control box 100 or initial work such as wire connecting, the cover 300 need not be
separated from the case 200, and it is sufficient to rotate the cover 300, for example, to
access the printed circuit board and/or electronic components disposed inside the
control box 100.

A rotational shaft 301 (FIG. 8) of the cover 300 may be provided approximately hori-
zontally (parallel) with the ground so as to be approximately in parallel with the ro-
tational shaft 61 of the blowing fan 60, such that the cover 300 is rotated up and down.
The rotational shaft 301 of the cover 300 may be provided at approximately an upper
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portion of the control box 100. Here, the upper portion of the control box 100 may
refer to a portion of the control box 100 which is at or above a center of the lon-
gitudinal width D1 of the control box 100, when seen in an axial direction of the
horizontal rotational shaft 301 (FIG. 8). Therefore, the cover 300 may be opened while
being rotated upward and closed while being rotated downward. For example, as
shown in FIG. 2 and in FIG. 3, the cover 300 may be opened by rotating the cover 300
in a clockwise direction.

The printed circuit board 400 may be fixed to the cover 300. Therefore, the printed
circuit board 400 may be rotated up and down together with the cover 300. The printed
circuit board 400 may be disposed to be vertical to the ground when the cover 300 is
closed. Further, the printed circuit board 400 may be located so that a surface thereof
on which the electronic components 410 are mounted is directed toward the case 200
when the cover 300 is closed. The surface of the printed circuit board 400 on which the
electronic components 410 are mounted may be disposed to be vertical to the ground
when the cover 300 is closed, and parallel to side wall 22 to which the control box 100
is installed, when the cover 300 is closed.

When the cover 300 is rotated upward (e.g., in the clockwise direction), the printed
circuit board 400 may also be rotated upward. If the cover 300 is rotated maximally,
the printed circuit board 400 may be located so that the surface thereof on which the
electronic components 410 are mounted is directed toward the ground.

Therefore, when it is necessary to maintain or otherwise access the printed circuit
board 400 received in the control box 100, the cover 300 of the control box 100 may
be rotated upward, and the printed circuit board 400 may be rotated together with the
cover 300, and thus a surface of the printed circuit board 400, on which the electronic
components 410 are mounted, is directed downward. Therefore, an operator may easily
access the printed circuit board 400 from a lower side of the indoor unit 1 of the ceiling
type air-conditioner and perform maintenance or the like.

As illustrated in FIG. 4, the cover 300 may be coupled to the case 200 by a fastening
member (e.g., screw S1) so as to be fixed to the case 200 in a state of being closed. The
screw S1 may be provided to progress from a lower side to an upper side and thus to be
easily tightened or released. As shown in FIG. 4 and in FIG. 6, a screw S1 may be
provided at one end of the case 200, and at the other, opposite end of the case 200, and
may be used to couple the case 200 together with the cover 300.

As illustrated in FIG. 2, the control box 100 may be disposed so that a transversal
width W1 thereof is smaller than a longitudinal width D1 thereof when seen in an axial
direction of the horizontal rotational shaft 301 (FIG. 8).

This is because the printed circuit board 400 is vertically disposed in the control box

100 in accordance with an embodiment of the disclosure, and the transversal width W2
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of the printed circuit board 400 is generally smaller than the longitudinal width D2
thereof. The transversal width W2 of the printed circuit board 400 may refer to a
distance corresponding to the thickness of the printed circuit board 400 plus a height of
the tallest electronic component mounted on the printed circuit board 400. The lon-
gitudinal width D2 of the printed circuit board 400 may refer to a distance from one
end of the printed circuit board 400 to the other end of the printed circuit board 400 in
a widthwise direction, which in FIG. 2, is perpendicular to a horizontal ground plane.

In the case of a conventional control box, since the printed circuit board 400 is hori-
zontally disposed, the control box receiving the printed circuit board 400 also has a
structure in which the transversal width thereof is greater than the longitudinal width
thereof. Therefore, the control box may block the inlet port 30 of the main body 20 and
cause problems with air flow.

However, in the control box 100 in accordance with an embodiment of the
disclosure, the transversal width W1 may be smaller than the longitudinal width D2
and/or longitudinal width D1. Therefore, encroachment of an area of the inlet port 30
of the main body 20 may be minimized and problems with the air flow of the inlet port
30 may also be minimized.

A maximum rotational range 0 (FIG. 8) of the cover 300 of the control box 100 may
be variously determined according to a design specification. However, the maximum
rotational range 0 may be determined within a proper range so as to minimize the en-
croachment of the inlet port 30 and also to easily access the printed circuit board 400
when the cover 300 is opened.

As an example, the maximum rotational range 0 of the cover 300 may be determined
to be a range of about 70° to about 90°, and preferably about 73° to about 75°. For
example, the guide rib 70 may interfere with the cover 300, and thus a maximum ro-
tational angle thereof may be limited. That is, when the cover 300 is maximally
opened, the cover 300 may be in contact with the guide rib 70.

A detailed configuration or arrangement of the control box 100 will be described
below.

FIG. 4 is a perspective view illustrating the control box of the indoor unit of the
ceiling type air-conditioner of FIG. 1, FIG. 5 is an exploded perspective view il-
lustrating the control box of the indoor unit of the ceiling type air-conditioner of FIG.
1, FIG. 6 is another exploded perspective view illustrating the control box of the indoor
unit of the ceiling type air-conditioner of FIG. 1, FIG. 7 is a side view illustrating a
state in which the control box of the indoor unit of the ceiling type air-conditioner of
FIG. 1 is closed, and FIG. 8 is a side view illustrating a state in which the control box
of the indoor unit of the ceiling type air-conditioner of FIG. 1 is opened.

Referring to FIGS. 4 to 8, the case 200 of the control box 100 may be configured or
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arranged by coupling a case body 210 and one pair of guide members 220 which may
be provided at both sides of the case body 210. The one pair of guide members 220
may be firmly coupled to both of the sides of the case body 210 by one or more
fastening members (e.g., screw S2). As shown in FIG. 6 for example, a screw S2 may
be provided at one end of the case body 210, and at the other, opposite end of the case
body 210, and may be used to couple the case body 210 together with the guide
members 220. As shown in FIG. 6 for example, the screws S2 may be provided to
progress from an upper side to a lower side of the case body 210.

The case body 210 may be formed of a metallic material so as to provide a prede-
termined strength. As an example, the case body 210 may be formed of a galvanized
steel plate. The pair of guide members 220 serves to couple the case 200 and the cover
300, and may be formed by injection-molding a resin material.

Each of the guide members 220 may include a fixed coupling part 230 for coupling
with the cover 300. The fixed coupling part 230 may have a ring shape or a partly cut-
away ring shape, (e.g., an approximately horse-shoe shape, or U-shape, etc.).

The fixed coupling part 230 serves to rotatably support a rotational coupling part 330
to be described later. Therefore, the fixed coupling part 230 and the rotational coupling
part 330 substantially serve as a rotational shaft portion of the cover 300. The fixed
coupling part 230 may be formed of an elastic material so as to be in close contact with
the rotational coupling part 330 and thus to reinforce a coupling force with the ro-
tational coupling part 330.

The cover 300 may be formed by coupling an external cover 310 and an internal
cover 320. The printed circuit board 400 may be coupled to the internal cover 320. The
printed circuit board 400 may be coupled to the internal cover 320 by one or more
fastening members (e.g., screw S4). As shown in FIG. 5 and FIG. 6 for example, a
plurality of screws S4 may be provided to progress from an outer side of the printed
circuit board 400 (i.e., the side of the printed circuit board 400 on which the electronic
components are mounted) to an inner side of the printed circuit board 400 and further
to the internal cover 320. As shown in FIG. 5 and FIG. 6, three screws S4 may be used
to couple the printed circuit board 400 to the internal cover 320 (e.g., two screws S4
provided at one end of the printed circuit board 400, and one screw S4 provided at the
other, opposite end of the printed circuit board 400). However, the disclosure is not so
limited, and less than three screws or more than three screws may be to couple the
printed circuit board 400 to the internal cover 320.

The external cover 310 and the internal cover 320 may be coupled by one or more
fastening members (e.g., screw S3). As shown in FIG. 6 for example, a screw S3 may
be provided at one end of the external cover 310, and at the other, opposite end of the

external cover 310, and may be used to couple the external cover 310 together with the
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internal cover 320. As shown in FIG. 6 for example, the screws S3 may be provided to
progress from the outer external side of the external cover 310 to the inner internal side
of the external cover 310 and further to the internal cover 320.

The external cover 310 may be formed of a metallic material so as to provide a pre-
determined strength. As an example, the external cover 310 may be formed of a
galvanized steel plate. The internal cover 320 may be formed by injection-molding a
resin material.

The internal cover 320 may include the rotational coupling part 330 which is
rotatably coupled to the fixed coupling part 230. The rotational coupling part 330 may
have the ring shape or the partly cut-away ring shape. As shown in FIG. 7 and FIG. §
for example, the rotational coupling part 330 may have a diameter which is smaller
than a diameter of the fixed coupling part 230, such that the rotational coupling part
330 is accommodated inside the fixed coupling part 230 in a concentric manner.

In an embodiment, the rotational coupling part 330 may be coupled to an inner side
of the fixed coupling part 230. However, the disclosure is not limited thereto, and the
rotational coupling part 330 may also be coupled to an outer side of the fixed coupling
part 230. That is, for example, in an alternative embodiment the rotational coupling
part 330 may have a diameter which is larger than a diameter of the fixed coupling part
230, such that the fixed coupling part 230 is accommodated inside the rotational
coupling part 330 in a concentric manner.

The fixed coupling part 230 and the rotational coupling part 330 may form a
concentric circle. The fixed coupling part 230 and the rotational coupling part 330 may
have wiring grooves 231 and 331, respectively, through which a wire (not shown)
connected to the printed circuit board 400 passes.

The wiring grooves 231 and 331 may be formed in both sides of the control box 100,
for example. A wire connecting the printed circuit board 400 and an external power
source located at an outside of the indoor unit 1 may pass through the wiring grooves
231 and 331 formed in one of the sides, and a wire connecting the printed circuit board
400 and a component located at an inside of the indoor unit 1 may pass through the
wiring grooves 231 and 331 formed in the other side.

As described above, since the wiring grooves 231 and 331 may be formed in the
fixed coupling part 230 and the rotational coupling part 330 which form the rotational
shaft portion of the cover 300, positions of the wiring grooves 231 and 331 are not
changed even when the cover 300 is rotated. Therefore, the wires passing through the
wiring grooves 231 and 331 and connected to the printed circuit board 400 may not be
moved or affected by the cover 300 even when the cover 300 is rotated.

The fixed coupling part 230 and the rotational coupling part 330 may have stopper

protrusions 232 and 332, respectively, which are mated with each other so as to fix the
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cover 300 in a state in which the cover 300 is opened.

In an embodiment, since the rotational coupling part 330 may be coupled to the inner
side of the fixed coupling part 230, the stopper protrusion 232 of the fixed coupling
part 230 may be formed to protrude inward, and the stopper protrusion 332 of the ro-
tational coupling part 330 may be formed to protrude outward. However, if the ro-
tational coupling part 330 is coupled to the outer side of the fixed coupling part 230,
the stopper protrusion 232 of the fixed coupling part 230 may be formed to protrude
outward, and the stopper protrusion 332 of the rotational coupling part 330 may be
formed to protrude inward.

An operation of the control box 100 of the indoor unit 1 of the ceiling type air-
conditioner in accordance with an embodiment of the disclosure will be described.

Referring to FIG. 2, the control box 100 may be installed at the main body 20 so that
the printed circuit board 400 is disposed to be vertical to the ground, and electronic
components 410 protruding from a surface of the printed circuit board 400 are
disposed to be parallel to the ground. Therefore, the transversal width W1 of the
control box 100 is smaller than the longitudinal width D1 thereof and/or of the lon-
gitudinal width D1 of the printed circuit board 400, when seen in the axial direction of
the rotational axis of the cover 300, and thus the encroachment of the area of the inlet
port 30 of the main body 20 may be minimized and problems with the air flow of the
inlet port 30 may also be minimized.

When it is necessary for an operator to access an inner side of the control box 100,
the fastening member (e.g., screw S1) (FIG. 4) coupling the case 200 and the cover
300 may be first released, and then the cover 300 may be rotated upward (e.g., in a
clockwise direction) so as to open the control box 100. If the cover 300 is maximally
rotated, the stopper protrusion 232 of the fixed coupling part 230 may be mated with
the stopper protrusion 332 of the rotational coupling part 330, and thus the cover 300
may be fixed in the state of being opened. As disclosed herein, various fastening
members may be used to secure or couple various components together. As noted
above, an example fastening member may include a screw. However, the disclosure is
not so limited. For example, a fastening member may include bolts, pins, rivets,
anchors, adhesives, etc., so long as the desired performance (e.g. the secure coupling of
components) may be achieved.

As described above, since the case 200 and the cover 300 may be formed integrally,
it is not necessary to separate and remove the cover 300 from the case 200 in order to
open the control box 100, and also work convenience is enhanced.

When the cover 300 is rotated, the printed circuit board 400 fixed to the cover 300 is
also rotated. While the cover 300 is maximally opened, the printed circuit board 400 is

located so that a surface thereof on which the electronic components 410 are mounted
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is directed downward. The maximum rotational range of the cover 300 may be an
angle of about 70° to about 90°. Therefore, the operator is able to easily access the
printed circuit board 400 including the electronic components 410 mounted thereon,
and the operator may more easily perform maintenance or the like.

Since the wiring grooves 231 and 331 of the control box 100 may be formed in the
fixed coupling part 230 and the rotational coupling part 330, respectively, which form
the rotational shaft portion of the cover 300, the positions of the wiring grooves 231
and 331 may not be changed, and also the wires passing through the wiring grooves
231 and 331 may not be moved or affected by the cover 300 even when the cover 300

is rotated.



WO 2015/072728

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

PCT/KR2014/010816
14

Claims

An indoor unit of a ceiling type air-conditioner, comprising:

a main body having an inlet port and an outlet port provided at a lower
portion thereof;

a heat exchanger;

a blowing fan; and

a control box comprising a case which is fixed to the main body and a
cover which is rotatably coupled to the case so as to open and close the
case and to which a printed circuit board is fixed.

The indoor unit according to claim 1, wherein a rotational shaft of the
cover is in parallel with a rotational shaft of the blowing fan and
located at an upper portion of the control box.

The indoor unit according to claim 1, wherein the cover is opened
while being rotated upward, and closed while being rotated downward.
The indoor unit according to claim 1, wherein the printed circuit board
is disposed to be vertical when the cover is closed.

The indoor unit according to claim 1, wherein the printed circuit board
is disposed so that a surface thereof on which electronic components
are mounted is directed downward when the cover is opened.

The indoor unit according to claim 1, wherein a maximum rotational
angle of the cover is in a range of about 70° to about 90°.

The indoor unit according to claim 1, wherein a transversal width of the
control box is smaller than a longitudinal width thereof when seen in an
axial direction of a rotational shaft of the cover.

The indoor unit according to claim 1, wherein the control box is
installed at an inner side of a side wall of the main body adjacent to the
inlet port.

The indoor unit according to claim 1, further comprising a guide rib
which is provided adjacent to the heat exchanger and guides indoor air
sucked through the inlet port to the heat exchanger.

The indoor unit according to claim 9, wherein the control box is
installed between the guide rib and the side wall of the main body.

The indoor unit according to claim 10, wherein the guide rib interferes
with the cover, and limits a maximum rotational angle of the cover.
The indoor unit according to claim 1, wherein the case comprises a
fixed coupling part which guides rotation of the cover.

The indoor unit according to claim 12, wherein the fixed coupling part
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has a ring shape or a partly cut-away ring shape.

The indoor unit according to claim 12, wherein the cover comprises a
rotational coupling part which is rotatably coupled to the fixed coupling
part.

The indoor unit according to claim 14, wherein the rotational coupling
part has a ring shape or a partly cut-away ring shape.

The indoor unit according to claim 14, wherein at least one of the fixed
coupling part and the rotational coupling part has a wiring groove
through which a wire connected to the printed circuit board passes.
The indoor unit according to claim 16, wherein a position of the wiring
groove is not changed when the cover is rotated.

The indoor unit according to claim 14, wherein the fixed coupling part
and the rotational coupling part include stopper protrusions which are
mated with each other to fix the cover when the cover is opened.

The indoor unit according to claim 1, wherein the cover and the case
are coupled with each other by at least one fastening member so that
the cover is fixed when the cover is closed.

The indoor unit according to claim 12, wherein the case is formed by
coupling a case body formed of a metallic material and a guide member
which includes the fixed coupling part, and the guide member is
formed with an injection-molded resin material.

The indoor unit according to claim 14, wherein

the cover is formed by coupling an external cover formed of a metallic
material and an internal cover,

the internal cover includes the rotational coupling part, and has the
printed circuit board fixed thereto, and

the internal cover is formed with an injection-molded resin material.
An indoor unit of a ceiling type air-conditioner, comprising:

a main body having an inlet port and an outlet port provided at a lower
portion thereof;

a heat exchanger; a blowing fan;

a guide rib which is provided adjacent to the heat exchanger and guides
indoor air sucked in through the inlet port toward the heat exchanger;
and

a control box comprising a case which is fixed to a side wall of the
main body and a cover which is coupled to the case so as to be rotatable
around a horizontal rotational axis to open and close the case,

wherein the control box is installed between the side wall of the main
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body and the guide rib, such that a transversal width of the control box
is smaller than a longitudinal width of the control box when seen in an
axial direction of the horizontal rotational axis.

An indoor unit of a ceiling type air-conditioner, comprising:

a main body having an inlet port and an outlet port provided at a lower
portion thereof;

a heat exchanger; a blowing fan; and a control box comprising:

a case fixed to the main body and has a fixed coupling part, and

a cover which has a rotational coupling part rotatably coupled to the
fixed coupling part and is rotatable around a horizontal rotational axis,
wherein at least one of the fixed coupling part and the rotational
coupling part has a wiring groove through which a wire passes.

A ceiling type air-conditioner, comprising:

an outdoor unit; and

an indoor unit, the indoor unit comprising:

a main body having an inlet port and an outlet port provided at a lower
portion thereof, and

a control box which includes a case fixed to the main body, a cover
which is rotatable to access a printed circuit board disposed inside the
control box,

wherein, when the cover is in a closed position, the printed circuit
board is arranged vertically to be parallel to a side wall of the main
body such that electronic components mounted on the printed circuit
board are directed in a substantially perpendicular direction to the side
wall.

The ceiling type air-conditioner according to claim 24, wherein when
the cover is rotated to an open position, the printed circuit board moves
together with a rotation of the cover, such that the electronic
components mounted on the printed circuit board are directed to face
toward the lower portion of the main body.

The ceiling type air-conditioner according to claim 24, wherein a width
of the control box corresponding to a first direction which is parallel to
a horizontal ground plane is less than a length of the control box in a
second direction which is perpendicular to the horizontal ground plane
and parallel to the side wall.

The ceiling type air-conditioner according to claim 24, wherein

the control box includes an internal member which is coupled to the

cover on one side, and is coupled to the printed circuit board and the
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case on the other side, and

the internal member includes a first coupling part which is coupled
together with a second coupling part disposed at the case such that the
first coupling part and the second coupling part guide rotation of the
cover about a horizontal rotational axis.

The ceiling type air-conditioner according to claim 27, wherein a wire
connected to the printed circuit board passes through a groove disposed
in at least one of the first coupling part and the second coupling part.
The ceiling type air-conditioner according to claim 24, wherein the
control box has a hexahedral box shape with at least one side which is

not perpendicular to an adjacent side.



PCT/KR2014/010816

WO 2015/072728

1/5

[Fig. 1]

= o
— ]
S 8| N &
e JE S SN N =
" | <t
T |=
O IIIIIIIII
O O 0 o
_nm/V =
o0 N S g e,
0 O
— 0 O |
NN o O =
Y { 3
o o
00
- o
Ne)
3 T
[ap)
™




WO 2015/072728 PCT/KR2014/010816

2/5
[Fig. 3]
20
23 60 6l 21 70
. / =300
Lz (% o 7 }100
o
7' 10 o
® ©q |
% ¢
2 o \\ \i‘)
)

415 ) KT\/‘




WO 2015/072728 PCT/KR2014/010816
3/5

[Fig. 5]
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