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(54) CEILING‑EMBEDDED AIR CONDITIONER

(57) This ceiling-embedded air conditioner com-
prises: a motor having an output shaft that is rotatable
about the axis; a turbofan attached to the output shaft; a
heat exchanger that surrounds the turbofan and through
which air pumped by the turbofan passes; a drain pan
provided below the heat exchanger and formed with a
suction port opening about the axis; a main electrical box
attached to the lower surface of the drain pan; and a
refrigerant sensor that is attached to the drain pan and
detects refrigerant in the air. The lower surface of the
drain pan is formed with a first area where the main
electrical box is located on one edge extending along a
first dividing line perpendicular to the axis as viewed from
the axial direction, and a second area located on the
opposite side to the first area; the refrigerant sensor is
provided in the second area.
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Description

Technical Field

[0001] The present disclosure relates to a ceiling-em-
bedded air conditioner.

Background Art

[0002] As an air conditioner to be disposed on a ceiling
in a room, a ceiling-embedded air conditioner is known.
The ceiling-embedded air conditioner mainly includes a
turbofan that rotates about an axis extending in an up-
down direction, a heat exchanger that surrounds the
turbofan from an outer peripheral side, a drain pan that
is provided below the heat exchanger, and a casing that
covers the drain pan from below. A suction port that is
open about an axis is formed in the drain pan and in a
central portion of the casing. The indoor air sucked from
the suction port is exchanged with heat by flowing to the
heat exchanger in the radial outer side by the rotation of
the turbofan. The air is temperature-regulated by ex-
changing heat with the refrigerant when passing through
the heat exchanger. The temperature-regulated air is
supplied into the room through a drain pan and a dis-
charge port formed in a casing.
[0003] Here, in order to detect a case where the re-
frigerant leaks from the heat exchanger, a refrigerant
sensor is provided in the ceiling-embedded air condi-
tioner (for example,PTL 1 below). In the device according
to PTL 1 below, the electrical box that accommodates the
electrical component is attached on the side of the suc-
tion port on the lower surface of the drain pan. Further, a
refrigerant sensor is provided in the vicinity of the elec-
trical box.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2021‑14963

Summary of Invention

Technical Problem

[0005] However, in an area close to the electrical box in
the suction port as described above, the flow speed and
the flow rate of the air are larger than those in other areas.
As a result, the dirt and dust contained in the air are likely
to adhere to the refrigerant sensor. As a result, there is a
possibility that the accuracy of detecting the refrigerant
by the refrigerant sensor may be reduced.
[0006] The present disclosure has been made to solve
the above problems, and an object thereof is to provide a
ceiling-embedded air conditioner capable of detecting
leakage of a refrigerant with higher accuracy.

Solution to Problem

[0007] In order to solve the above problems, according
to the present disclosure, there is provided a ceiling-
embedded air conditioner including a motor that has
an output shaft rotatable about an axis extending in an
up-down direction; a turbofan that is attached to the
output shaft; a heat exchanger that surrounds the turbo-
fan from an outer peripheral side and through which air
pumped by the turbofan passes; a drain pan that is
provided below the heat exchanger and is formed with
a suction port which is open about the axis; a main
electrical box that is attached to a lower surface of the
drain pan and accommodates an electrical component;
and a refrigerant sensor that is attached to the drain pan
and detects a refrigerant in the air, in which a first area in
which the main electrical box is disposed in one edge
extending along a first dividing line orthogonal to the axis
when viewed in a direction of the axis, and a second area
located on a side opposite to the first area with the first
dividing line interposed therebetween is formed on the
lower surface of the drain pan, and the refrigerant sensor
is provided in the second area.
[0008] According to the present disclosure, there is
provided a ceiling-embedded air conditioner including
a motor that has an output shaft rotatable about an axis
extending in an up-down direction; a turbofan that is
attached to the output shaft; a heat exchanger that sur-
rounds the turbofan from an outer peripheral side and
through which air pumped by the turbofan passes; a drain
pan that is provided below the heat exchanger and is
formed with a suction port which is open about the axis; a
main electrical box that is attached to a lower surface of
the drain pan and accommodates an electrical compo-
nent; and a refrigerant sensor that is attached to the drain
pan and detects a refrigerant in air, in which a first area in
which the main electrical box is disposed in one edge
extending along a first dividing line orthogonal to the axis
when viewed in a direction of the axis, and a second area
located on a side opposite to the first area with the first
dividing line interposed therebetween is formed on the
lower surface of the drain pan, the second area is parti-
tioned into a first small area and a second small area by a
second dividing line that is orthogonal to the first dividing
line and that extends in a horizontal direction, a sub
electrical box different from the main electrical box is
provided in the first small area, a cover detachably at-
tached to an opening hole formed in the second small
area is further provided, and the refrigerant sensor is
provided on an upper surface side of the cover.

Advantageous Effects of Invention

[0009] According to the present disclosure, it is possi-
ble to provide a ceiling-embedded air conditioner capable
of detecting leakage of a refrigerant with higher accuracy.
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Brief Description of Drawings

[0010]

Fig. 1 is a cross-sectional view of a ceiling-em-
bedded air conditioner according to a first embodi-
ment of the present disclosure.
Fig. 2 is a schematic view of a drain pan according to
the first embodiment of the present disclosure as
viewed in the direction of the axis.
Fig. 3 is an enlarged cross-sectional view of a main
part of the ceiling-embedded air conditioner accord-
ing to the first embodiment of the present disclosure.
Fig. 4 is a cross-sectional view showing a configura-
tion of a refrigerant sensor according to the first
embodiment of the present disclosure.
Fig. 5 is an enlarged cross-sectional view of a main
part of the ceiling-embedded air conditioner accord-
ing to a first modification example of the first embodi-
ment of the present disclosure.
Fig. 6 is an enlarged cross-sectional view of a main
part of a ceiling-embedded air conditioner according
to a second modification example of the first embo-
diment of the present disclosure.
Fig. 7 is a view of a drain pan according to a second
embodiment of the present disclosure as viewed
from below.

Description of Embodiments

<First Embodiment>

(Configuration of Ceiling-Embedded Air Conditioner)

[0011] Hereinafter, a ceiling-embedded air conditioner
1 according to a first embodiment of the present disclo-
sure will be described with reference to Figs. 1 to 4.
[0012] As shown in Fig. 1, the ceiling-embedded air
conditioner 1 includes a main body case 10, a motor 20, a
turbofan 30, a heat exchanger 40, a bell mouth 50, a drain
pan 60, a main electrical box 70, a sub electrical box 80,
and a refrigerant sensor 90.
[0013] The main body case 10 is embedded in a ceiling
of a building. The main body case 10 has a rectangular
shape as viewed from below, and is recessed upward to
form a space therein. Specifically, the main body case 10
has a panel 11 that is exposed on a ceiling surface and a
boxshaped cabinet 12 that is provided above the panel
11. The panel 11 includes a panel body 13 that is a
rectangular frame body, and a grill 14 provided in a lower
center. The panel body 13 forms a discharge port 15
around the grill 14. The panel body 13 and the grill 14 are
joined to each other in a state where they are removable
downward from a drain pan 60 to be described later.
[0014] The motor 20 is provided at a central portion of a
bottom surface inside the cabinet 12 facing downward.
The motor 20 has a motor body 21 that accommodates a
coil, a magnet, and the like, and an output shaft 22 that

protrudes vertically downward from the motor body 21.
The output shaft 22 is rotationally driven about an axis O
extending in the vertical direction.
[0015] The turbofan 30 is attached to the output shaft
22. The turbofan 30 includes a disk-shaped main panel
31 that extends toward the radial outer side and has the
axis O as the center, a plurality of main blades 32 that are
arranged at intervals in the circumferential direction, and
an annular-shaped shroud 33 that covers the main
blades 32 from below. As the output shaft 22 rotates,
the turbofan 30 fixed to the output shaft 22 by the main
panel 31 rotates, and the air sucked from the grill 14
passes through a bell mouth 50 (to be described later)
and is sent to the radial outer side by the turbofan 30.
[0016] The annular-shaped heat exchanger 40 that
surrounds the turbofan 30 is provided on radial outer
side of the turbofan 30. The heat exchanger 40 is a
portion of a refrigerant circuit having a refrigerating cycle.
[0017] The air sent to the heat exchanger 40 by the
turbofan 30 is heat-exchanged with a refrigerant when
passing through the heat exchanger 40. Accordingly, the
air that has flowed out to an outer peripheral side of the
heat exchanger 40 becomes cold air or warm air. The air
flows downward along a side surface of the cabinet 12,
passes through an opening 61 of a drain pan 60 (to be
described later), and is supplied to the room from a
discharge port 15 of the panel 11.
[0018] The drain pan 60 provided below the heat ex-
changer 40 is a dish-shaped member for receiving the
condensed water generated on the surface of the heat
exchanger 40. Details will be described later, but a plur-
ality of openings 61 for guiding the air that has passed
through the heat exchanger 40 to the discharge port 15
are formed in the drain pan 60. A portion excluding the
openings 61 covers the heat exchanger 40 from below
when viewed in a direction of the axis O.
[0019] The bell mouth 50 is disposed below the turbo-
fan 30. The bell mouth 50 is provided to guide the air
introduced from the grill 14 and to send the air to the
turbofan 30. The bell mouth 50 has a conical shape that
gradually contracts in diameter from below to above. An
end portion of the bell mouth 50 on one side (upper side)
in the direction of the axis O is surrounded by the above-
described shroud 33 from an outer peripheral side.

(Configuration of Drain Pan)

[0020] Next, the configuration of the drain pan 60 will
be described in detail. As shown in Fig. 2, the drain pan 60
has a rectangular shape when viewed in the direction of
the axis O. The four corners of the drain pan 60 are
formed with appropriate cutouts in accordance with the
shape of the main body case 10. One or a plurality of (for
example, two) openings 61 are formed in each of four
edges of the drain pan 60.
[0021] A suction port 62 communicating with the bell
mouth 50 described above is formed on a lower surface
(that is, a surface facing the indoor side) of the drain pan
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60. The suction port 62 is a circular opening centered on
the axis O. Further, an accommodation space V that is
recessed upward is formed around the suction port 62.
The accommodation space V has a substantially rectan-
gular shape when viewed in the direction of the axis O.
The accommodation space V is partitioned into three
areas by a first dividing line L1 and a second dividing
line L2 that pass through the axis O.
[0022] The first dividing line L1 extends in a horizontal
direction orthogonal to the axis O. The second dividing
line L2 passes through the axis O and extends in the
horizontal direction orthogonal to the first dividing line L1.
Among two areas partitioned by the first dividing line L1,
an area on one side (left side in the drawing) is a first area
S1, and an area on the other side (right side in the
drawing) is a second area S2.
[0023] The second area S2 is further partitioned into
two areas by the second dividing line L2. An area on one
side (upper side in the drawing) of the second dividing line
L2 is a first small area S21, and an area on the other side
(lower side in the drawing) of the second dividing line L2 is
a second small area S22.
[0024] The main electrical box 70 is provided in the first
area S1. The main electrical box 70 accommodates
electrical components such as an inverter for supplying
power to the motor 20 and the like. As an example, the
main electrical box 70 has a rectangular shape disposed
along one edge (end edge) in the first area S1 of the
accommodation space Vor in contact with the edge. That
is, the first dividing line L1 extends in the same direction
(parallel direction) as a longitudinal direction of the main
electrical box 70. The term "same direction or the parallel
direction" as used herein means substantially the same
and parallel, and slight manufacturing errors or design
tolerances are allowed.
[0025] The sub electrical box 80 is provided in the first
small area S21 in the second area S2. The sub electrical
box 80 accommodates, for example, an actuator or a
relay circuit for moving the grill 14 described above in the
direction of the axis O. The sub electrical box 80 is
disposed to be in contact with two edges forming a corner
portion in the first small area S21.
[0026] In the second area S2, an opening hole 63 for
performing the maintenance is formed in the second
small area S22. The opening hole 63 is covered by a
cover 64. The opening hole 63 and the cover 64 are
disposed at a position separated from the suction port
62 in the radial direction, at a central portion of the second
small area S22 in the circumferential direction. That is, in
the radial direction, the distance from the wall surface of
the accommodation space V to the cover 64 is smaller
than the distance from the suction port 62 to the cover 64.
The opening hole 63 is used to replace an antibacterial
agent (not illustrated) mounted on, for example, an upper
surface side of the drain pan 60.
[0027] As shown in Fig. 3, a refrigerant sensor 90 for
detecting a refrigerant component contained in the air is
provided on each of an upper surface and a lower surface

of the cover 64. That is, the refrigerant sensor 90 is
provided only in the second area S2 on the side opposite
to the main electrical box 70 with the first dividing line L1
as a reference. Further, in the second area S2, the
refrigerant sensor 90 is provided only in the second small
area S22 on the side opposite to the sub electrical box 80
with reference to the second dividing line L2. In other
words, the refrigerant sensor 90 is provided only in an
area separated from the main electrical box 70 and the
sub electrical box 80, and not in the vicinity of the main
electrical box 70 and the sub electrical box 80.
[0028] The position where the refrigerant sensor 90 is
provided is not limited to the above-described cover 64,
and may be a position indicated by a rectangular broken
line in Fig. 2. Specifically, the refrigerant sensor 90 may
be disposed at a position slightly separated from the
second dividing line L2 in the circumferential direction,
or may be disposed at a position slightly separated from
the first dividing line L1 in the circumferential direction.

(Configuration of Refrigerant Sensor)

[0029] As shown in Fig. 4, the refrigerant sensor 90
includes a sensor body 91 as a sensor element, and a
housing 92 that covers the sensor body 91 from the outer
side. The housing 92 has a rectangular parallelepiped
shape, and a space for accommodating the sensor body
91 is formed inside the housing 92. In addition, the
housing 92 is formed with an inflow port 93 and an outflow
port 94 for taking in air toward an internal space. A straight
line connecting the inflow port 93 and the outflow port 94
is a direction parallel to the radial direction with respect to
the axis O. In addition, it is desirable that the inflow port 93
is located on the radial outer side and the outflow port 94
is located on the radial inner side. The term "parallel" as
used herein refers to substantial parallelism, and a man-
ufacturing error is allowed.

(Effects of Action)

[0030] Next, the operation of the ceiling-embedded air
conditioner 1 will be described. When the ceiling-em-
bedded air conditioner 1 is operated, power is first sup-
plied to the motor 20. Accordingly, the output shaft 22 of
the motor 20 is rotationally driven about the axis O. Then,
the turbofan 30 attached to the output shaft 22 also
rotates about the axis O. The air in the room is taken into
the turbofan 30 through the grill 14 as the turbofan 30
rotates. The air pumped by the turbofan 30 flows toward
the radial outer side and comes into contact with the heat
exchanger 40. Heat exchange between the refrigerant
and the air of the heat exchanger 40 is performed, and the
temperature of the air is regulated. The temperature-
regulated air is supplied into the room through the dis-
charge port 15.
[0031] Here, the refrigerant sensor 90 is provided in the
ceiling-embedded air conditioner 1 for the purpose of
detecting a case where the refrigerant leaks from the
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heat exchanger 40. The refrigerant sensor 90 detects the
concentration of the refrigerant component contained in
the air to detect the leakage. For this reason, it is desir-
able that the refrigerant sensor 90 is disposed at a loca-
tion where the flow speed and the flow rate of the air are
low so that the refrigerant sensor 90 is not contaminated
with dust or dirt.
[0032] Therefore, in the present embodiment, as de-
scribed above, the refrigerant sensor 90 is disposed only
in the second small area S22 which is an area separated
from the main electrical box 70 and the sub electrical box
80, among the areas of each of the drain pans 60. In the
first area S1 where the main electrical box 70 is disposed,
the main electrical box 70 is disposed between the grill 14
and the suction port 62. Therefore, the volume of the
accommodation space V, which is an air flow path, is
small. In other words, a cross-sectional area of the flow
path is reduced. Similarly, the cross-sectional area of the
flow path is also reduced in the first small area S21 where
the sub electrical box 80 is disposed. For this reason, the
flow speed of the air increases as compared with that in
other areas, and the flow rate also increases with the
increase in the flow speed. As a result, in the vicinity of the
main electrical box 70 and the sub electrical box 80 (that
is, the first area S1 and the first small area S21), the
amount of the dirt or the dust contained in the air is larger
than that in the second small area S22. Therefore, there
is a high possibility that the refrigerant sensor 90 may be
contaminated with dust or dirt. However, in the present
embodiment, the refrigerant sensor 90 is disposed only in
the second small area S22 where the main electrical box
70 and the sub electrical box 80 are not provided. There-
fore, the flow speed and the flow rate of the air in contact
with the refrigerant sensor 90 can be suppressed to be
small. As a result, the amount of the dirt or the dust
adhering to the refrigerant sensor 90 is reduced. There-
fore, it is possible to improve the accuracy of the leakage
detection of the refrigerant by the refrigerant sensor 90.
[0033] Further, according to the above configuration,
the refrigerant sensor 90 is attached to the cover 64 that
covers the opening hole 63 in the second small area S22.
For this reason, when the cover 64 is removed and the
maintenance of the inside of the device is performed
through the opening hole 63, the maintenance of the
refrigerant sensor 90 can be simultaneously performed.
As a result, the maintainability of the ceiling-embedded
air conditioner 1 can be further improved.
[0034] In addition, according to the above configura-
tion, the refrigerant sensor 90 is attached to the lower
surface side of the cover 64. Therefore, the refrigerant
sensor 90 is immediately exposed to the outside when
the grill 14 is removed. Therefore, the visibility of the
refrigerant sensor 90 during work is improved. In this
manner, the maintenance of the refrigerant sensor 90 can
be more easily and smoothly performed.
[0035] In addition, according to the above configura-
tion, the refrigerant sensor 90 is also attached to the
upper surface side of the cover 64. Therefore, the refrig-

erant sensor 90 is exposed to the flow of the air having a
smaller flow speed and a smaller flow rate than the flow of
the air on the lower surface side of the cover 64. In this
manner, it is possible to further reduce the possibility that
the refrigerant sensor 90 is contaminated with the dirt or
the dust. Therefore, the accuracy of detecting the leak-
age by the refrigerant sensor 90 can be further improved.
[0036] In addition, according to the above configura-
tion, since the inflow port 93 and the outflow port 94 of the
housing 92 of the refrigerant sensor 90 are open in the
direction parallel to the radial direction, the minimum
amount of air required for detecting the refrigerant can
be smoothly and continuously sent to the sensor body 91
in the housing 92. Accordingly, it is possible to detect the
leakage of the refrigerant with higher accuracy.
[0037] The first embodiment of the present disclosure
has been described above. Various changes or improve-
ments can be made to the above configuration without
departing from the concept of the present disclosure. For
example, in the first embodiment, an example has been
described in which one refrigerant sensor 90 is provided
on each of the upper surface side and the lower surface
side of the cover 64. However, as shown in Figs. 5 and 6,
the refrigerant sensor 90 may be provided only on the
upper surface side or only on the lower surface side of the
cover 64.

<Second Embodiment>

[0038] Subsequently, a ceiling-embedded air condi-
tioner 101 according to a second embodiment of the
present disclosure will be described with reference to
Fig. 7. The same configurations as those of the first
embodiment will be assigned with the same reference
numerals, and detailed description thereof will be
omitted.
[0039] As shown in Fig. 7, a drain pan 160 of the ceiling-
embedded air conditioner 101 has a rectangular shape.
Two suction ports 62 arranged at intervals from each
other are formed on the lower surface of the drain pan
160. In addition, the main electrical box 170 is disposed
on an extension of a straight line connecting the two
suction ports 62. Further, one opening 61 is formed on
each of both sides of each of the suction ports 62.
[0040] The lower surface of the drain pan 60 is parti-
tioned into two areas by a first dividing line L101 passing
through the axis O of the suction port 62 close to the main
electrical box 170, among the two suction ports 62. A side
where the main electrical box 170 is located with refer-
ence to the first dividing line L101 is a first area S101, and
an area on a side opposite to the first area S101 is a
second area S102. The main electrical box 170 has a
rectangular shape disposed to be in contact with one
edge (end edge) in the first area S101. That is, the first
dividing line L101 extends in the same direction (parallel
direction) as the longitudinal direction of the main elec-
trical box 170. The term "same direction or the parallel
direction" as used herein means substantially the same
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and parallel, and slight manufacturing errors or design
tolerances are allowed.
[0041] The refrigerant sensor 90 is disposed in the
second area S102. In the example of Fig. 7, the refrig-
erant sensor 90 is provided between the openings 61. In
addition, the refrigerant sensor 90 may be disposed at
each position indicated by a rectangular broken line in the
drawing. Specifically, the refrigerant sensor 90 may be
provided in an area between the end edge farthest from
the main electrical box 170 in the second area S102 and
the suction port 62.

(Effects of Action)

[0042] According to the above configuration, the re-
frigerant sensor 90 is disposed only in the second area
S102 which is an area separated from the main electrical
box 170, among the areas of the drain pan 60. In the first
area S101 in which the main electrical box 170 is dis-
posed, the mainelectrical box 70 is disposed between the
grill 14 and the suction port 62. Therefore, the volume of
the air flow path is small. In other words, a cross-sectional
area of the flow path is reduced. For this reason, the flow
speed of the air increases as compared with that in other
areas, and the flow rate also increases with the increase
in the flow speed. As a result, in the vicinity of the main
electrical box 170 (that is, in the first area S101), the
amount of the dirt or dust contained in the air is larger than
that in the second area S102. Therefore, there is a high
possibility that the refrigerant sensor 90 may be contami-
nated with dust or dirt. However, in the present embodi-
ment, the refrigerant sensor 90 is disposed only in the
second area S102 where the main electrical box 170 is
not provided. Therefore, the flow speed and the flow rate
of the air in contact with the refrigerant sensor 90 can be
suppressed to be small. As a result, the amount of the dirt
or the dust adhering to the refrigerant sensor 90 is re-
duced. Therefore, it is possible to improve the accuracy of
the leakage detection of the refrigerant by the refrigerant
sensor 90.
[0043] The second embodiment of the present disclo-
sure has been described above. Various changes or
improvements can be made to the above configuration
without departing from the concept of the present dis-
closure.

<Additional Notes>

[0044] The ceiling-embedded air conditioner 1 in each
embodiment is grasped as follows, for example.

(1) The ceiling-embedded air conditioner 1 accord-
ing to a first aspect includes a motor 20 that has an
output shaft 22 rotatable about an axis O extending in
an up-down direction; a turbofan 30 that is attached
to the output shaft 22; a heat exchanger 40 that
surrounds the turbofan 30 from an outer peripheral
side and through which air pumped by the turbofan

30 passes; a drain pan 60 that is provided below the
heat exchanger 40 and is formed with a suction port
62 which is open about the axis O; a main electrical
box 70 that is attached to a lower surface of the drain
pan 60 and accommodates an electrical component;
and a refrigerant sensor 90 that is attached to the
drain pan 60 and detects a refrigerant in the air, in
which a first area S1 in which the main electrical box
70 is disposed in one edge extending along a first
dividing line L1 orthogonal to the axis O when viewed
in a direction of the axis O, and a second area S2
located on a side opposite to the first area S1 with the
first dividing line L1 interposed therebetween is
formed on the lower surface of the drain pan 60,
and the refrigerant sensor 90 is provided in the
second area S2.
According to the above configuration, the refrigerant
sensor 90 is disposed in the second area S2 on the
side opposite to the main electrical box 70. In the first
area S1 where the main electrical box 70 is installed,
the flow speed and the flow rate of the air flowing
toward the suction port 62 are large, while in the
second area S2, the flow speed and the flow rate are
relatively small. For this reason, it is possible to
reduce the possibility that the dirt or the dust con-
tained in the air adheres to the refrigerant sensor 90.
(2) The ceiling-embedded air conditioner 1 accord-
ing to a second aspect is the ceiling-embedded air
conditioner 1 of (1), in which the second area S2 is
partitioned into a first small area S21 and a second
small area S22 by a second dividing line L2 that is
orthogonal to the first dividing line L1 and that ex-
tends in a horizontal direction, a sub electrical box 80
different from the main electrical box 70 is provided in
the first small area S21, and the refrigerant sensor 90
is provided in the second small area S22.
According to the above configuration, the refrigerant
sensor 90 is disposed in the second small area S22
in the second area S2. Since the sub electrical box 80
is disposed in the first small area S21, the flow speed
and the flow rate of the air flowing toward the suction
port 62 are large, while the flow speed and the flow
rate are relatively small in the second small area S22.
For this reason, it is possible to further reduce the
possibility that the dirt or dust contained in the air
adheres to the refrigerant sensor 90.
(3) The ceiling-embedded air conditioner 1 accord-
ing to a third aspect is the ceiling-embedded air
conditioner 1 of (2), and further includes a cover
64 detachably attached to an opening hole 63
formed in the second small area S22, in which the
refrigerant sensor 90 is provided in the cover 64.
According to the above configuration, the refrigerant
sensor 90 is attached to the cover 64 covering the
opening hole 63. Therefore, when maintenance is
performed through the opening hole 63, the main-
tenance of the refrigerant sensor 90 can be simulta-
neously performed.
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(4) The ceiling-embedded air conditioner 1 accord-
ing to a fourth aspect is the ceiling-embedded air
conditioner 1 of (3), in which the refrigerant sensor 90
is provided on a lower surface side of the cover 64.
According to the above configuration, the refrigerant
sensor 90 is attached to the lower surface side of the
cover 64. Therefore, the visibility of the refrigerant
sensor 90 is improved. In this manner, the mainte-
nance of the refrigerant sensor 90 can be more easily
and smoothly performed.
(5) The ceiling-embedded air conditioner 1 accord-
ing to a fifth aspect is the ceiling-embedded air con-
ditioner 1 of (3) or (4), in which the refrigerant sensor
90 is provided on an upper surface side of the cover
64.
According to the above configuration, the refrigerant
sensor 90 is attached to the upper surface side of the
cover 64. Therefore, the refrigerant sensor 90 is
exposed to the flow of the air having a smaller flow
speed and a smaller flow rate than the air on the
lower surface side of the cover 64. In this manner, it is
possible to further reduce the possibility that the
refrigerant sensor 90 is contaminated with the dirt
or the dust.
(6) The ceiling-embedded air conditioner 1 accord-
ing to a sixth aspect is the ceiling-embedded air
conditioner 1 according to any one of (1) to (5), in
which the refrigerant sensor 90 includes a sensor
body 91 that detects a refrigerant component in the
air, and a housing 92 that covers the sensor body 91
from an outer side and in which an inflow port 93
through which the air is taken in and an outflow port
94 through which the air flows out are formed, and
the inflow port 93 and the outflow port 94 are open in
a direction parallel to a radial direction with respect to
the axis O.
According to the above configuration, since the in-
flow port 93 and the outflow port 94 of the housing 92
of the refrigerant sensor 90 are open in the direction
parallel to the radial direction, air can be smoothly
sent to the sensor body 91.
(7) The ceiling-embedded air conditioner 1 accord-
ing to a seventh aspect includes a motor 20 that has
an output shaft 22 rotatable about an axis O extend-
ing in an up-down direction; a turbofan 30 that is
attached to the output shaft 22; a heat exchanger 40
that surrounds the turbofan 30 from an outer periph-
eral side and through which air pumped by the tur-
bofan 30 passes; a drain pan 60 that is provided
below the heat exchanger 40 and is formed with a
suction port 62 which is open about the axis O; a main
electrical box 70 that is attached to a lower surface of
the drain pan 60 and accommodates an electrical
component; and a refrigerant sensor 90 that is at-
tached to the drain pan 60 and detects a refrigerant in
air, in which a first area S1 in which the main electrical
box 70 is disposed in one edge extending along a first
dividing line L1 orthogonal to the axis O when viewed

in a direction of the axis O, and a second area S2
located on a side opposite to the first area S1 with the
first dividing line L1 interposed therebetween is
formed on the lower surface of the drain pan 60,
the second area S2 is partitioned into a first small
area S21 and a second small area S22 by a second
dividing line L2 that is orthogonal to the first dividing
line L1 and that extends in a horizontal direction, a
sub electrical box 80 different from the main electrical
box 70 is provided in the first small area S21, a cover
64 detachably attached to an opening hole 63
formed in the second small area S22 is further pro-
vided, and the refrigerant sensor 90 is provided on an
upper surface side of the cover 64.

[0045] According to the above configuration, the re-
frigerant sensor 90 is attached to the upper surface side
of the cover 64. Therefore, the refrigerant sensor 90 is
exposed to the flow of the air having a smaller flow speed
and a smaller flow rate than the air on the lower surface
side of the cover 64. In this manner, it is possible to further
reduce the possibility that the refrigerant sensor 90 is
contaminated with the dirt or the dust.

Industrial Applicability

[0046] In the ceiling-embedded air conditioner 1, it is
possible to detect the leakage of the refrigerant with
higher accuracy.

Reference Signs List

[0047]

1: ceiling-embedded air conditioner
10: main body case
11: panel
12: cabinet
13: panel body
14: grill
15: discharge port
20: motor
21: motor body
22: output shaft
30: turbofan
31: main panel
32: main blade
33: shroud
40: heat exchanger
50: bell mouth
60: drain pan
61: opening
62: suction port
63: opening hole
64: cover
70: main electrical box
80: sub electrical box
90: refrigerant sensor
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91: sensor body
92: housing
93: inflow port
94: outflow port
101: ceiling-embedded air conditioner
160: drain pan
170: main electrical box
L1: first dividing line
L101: first dividing line
L2: second dividing line
O: axis
S1: first area
S101: first area
S102: second area
S2: second area
S21: first small area
S22: second small area
V: accommodation space

Claims

1. A ceiling-embedded air conditioner comprising:

a motor that has an output shaft rotatable about
an axis extending in an up-down direction;
a turbofan that is attached to the output shaft;
a heat exchanger that surrounds the turbofan
from an outer peripheral side and through which
air pumped by the turbofan passes;
a drain pan that is provided below the heat
exchanger and is formed with a suction port
which is open about the axis;
a main electrical box that is attached to a lower
surface of the drain pan and accommodates an
electrical component; and
a refrigerant sensor that is attached to the drain
pan and detects a refrigerant in the air,
wherein a first area in which the main electrical
box is disposed in one edge extending along a
first dividing line orthogonal to the axis when
viewed in a direction of the axis, and a second
area located on a side opposite to the first area
with the first dividing line interposed therebetw-
een is formed on the lower surface of the drain
pan, and

the refrigerant sensor is provided in the second area.

2. The ceiling-embedded air conditioner according to
Claim 1,

wherein the second area is partitioned into a first
small area and a second small area by a second
dividing line that is orthogonal to the first dividing
line and that extends in a horizontal direction,
a sub electrical box different from the main elec-
trical box is provided in the first small area, and

the refrigerant sensor is provided in the second
small area.

3. The ceiling-embedded air conditioner according to
Claim 2, further comprising:

a cover detachably attached to an opening hole
formed in the second small area,
wherein the refrigerant sensor is provided in the
cover.

4. The ceiling-embedded air conditioner according to
Claim 3,
wherein the refrigerant sensor is provided on a lower
surface side of the cover.

5. The ceiling-embedded air conditioner according to
Claim 3 or 4,
wherein the refrigerant sensor is provided on an
upper surface side of the cover.

6. The ceiling-embedded air conditioner according to
any one of Claims 1 to 5,

wherein the refrigerant sensor includes

a sensor body that detects a refrigerant
component in the air, and
a housing that covers the sensor body from
an outer side and in which an inflow port
through which the air is taken in and an
outflow port through which the air flows
out are formed, and

the inflow port and the outflow port are open in a
direction parallel to a radial direction with re-
spect to the axis.

7. A ceiling-embedded air conditioner comprising:

a motor that has an output shaft rotatable about
an axis extending in an up-down direction;
a turbofan that is attached to the output shaft;
a heat exchanger that surrounds the turbofan
from an outer peripheral side and through which
air pumped by the turbofan passes;
a drain pan that is provided below the heat
exchanger and is formed with a suction port
which is open about the axis;
a main electrical box that is attached to a lower
surface of the drain pan and accommodates an
electrical component; and
a refrigerant sensor that is attached to the drain
pan and detects a refrigerant in air,
wherein a first area in which the main electrical
box is disposed in one edge extending along a
first dividing line orthogonal to the axis when
viewed in a direction of the axis, and a second
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area located on a side opposite to the first area
with the first dividing line interposed therebetw-
een is formed on the lower surface of the drain
pan,
the second area is partitioned into a first small
area and a second small area by a second
dividing line that is orthogonal to the first dividing
line and that extends in a horizontal direction,
a sub electrical box different from the main elec-
trical box is provided in the first small area,
a cover detachably attached to an opening hole
formed in the second small area is further pro-
vided, and
the refrigerant sensor is provided on an upper
surface side of the cover.

5

10

15

20

25

30

35

40

45

50

55



10

EP 4 474 723 A1



11

EP 4 474 723 A1



12

EP 4 474 723 A1



13

EP 4 474 723 A1



14

EP 4 474 723 A1

5

10

15

20

25

30

35

40

45

50

55



15

EP 4 474 723 A1

5

10

15

20

25

30

35

40

45

50

55



16

EP 4 474 723 A1

5

10

15

20

25

30

35

40

45

50

55



17

EP 4 474 723 A1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2021014963 A [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

