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(54) CEILING-EMBEDDED AIR CONDITIONER
(67)  This ceiling-embedded air conditioner compris-
es: a motor having an output shaft rotatable about an
axis; a turbo fan attached to the output shaft; and a heat
exchanger that surrounds the turbo fan from the outer
peripheral side and has a dimension in the axial direction
which is larger than the dimension of the outlet flow path
of the turbo fan in the axial direction. The turbo fan has:
a main plate that is attached to the output shaft and has
a disk shape about the axis; a shroud that is axially
spaced apart from the main plate; an array of a plurality
of circumferentially spaced-apart main blades provided
across the shroud and the main plate; and a guide mem-
ber having a guide surface that faces the shroud side
while protruding circumferentially from a pressure sur-
face, which is the surface of the main blade facing the
forward side of the output shaft in the rotational direction.
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Description
Technical Field

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

[0002] Thisapplication claims priority to Japanese Pat-
ent Application No. 2021-152971, filed in Japan on Sep-
tember 21, 2021, the content of which is incorporated
herein by reference.

Background Art

[0003] As an example of an air conditioning device, a
ceiling-embedded air conditioner as disclosed in PTL 1
below is widely used. The ceiling-embedded air condi-
tioner mainly includes a casing embedded in a ceiling
indoors, a motor having an output shaft that rotates
around an axis extending in an up-down direction, a turbo
fan, a main plate that fixes the turbo fan to the output
shaft, a heat exchanger that surrounds the turbo fan, and
a bell mouth. The turbo fan has a tubular shroud that
surrounds the axis, and a plurality of main blades that
are arranged to be spaced apart from each other in a
circumferential direction on a surface of the shroud on
one side.

[0004] Indoor air is taken into the casing from a central
portion of the casing by rotating the turbo fan. The air is
pumped to an outer peripheral side by the turbo fan and
then passes through the heat exchanger to become cold
air or warm air to be supplied indoors.

Citation List
Patent Literature

[0005] [PTL 1] Japanese Patent No. 6130137

Summary of Invention
Technical Problem

[0006] Here, aflow path cross-sectional area of aturbo
fan outlet is determined by a head or flow rate required
for a product. Meanwhile, a projected area (a product of
a height in a direction of the axis and a length in the
circumferential direction) of the heat exchanger as
viewed in a radial direction is determined by a tempera-
ture adjustment ability required for a product. In many
cases, the projected area of the heat exchanger is set to
be larger than the flow path cross-sectional area of the
turbo fan outlet. That is, to increase the height of the heat
exchanger in the direction of the axis, the flow path cross-
sectional arearapidly increases from the turbo fan toward
the heat exchanger. Therefore, a part of a flow of the air
flowing out of the turbo fan may form a circulation flow in
front of the heat exchanger, and a flow speed distribution
may be non-uniform. As a result, there is a concern that
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a performance of the heat exchanger cannot be suffi-
ciently utilized in a region where a flow speed is low, and
an efficiency of the ceiling-embedded air conditioner is
deteriorated.

[0007] The presentdisclosure has been made to solve
the above-described problems, and an object of the
present disclosure is to provide a ceiling-embedded air
conditioner with a further improvement in the efficiency.

Solution to Problem

[0008] To solve the above-described problems, a ceil-
ing-embedded air conditioner according to the present
disclosure includes a motor having an output shaft that
is rotatable about an axis, a turbo fan attached to the
output shaft, and a heat exchanger that surrounds the
turbo fan from an outer peripheral side and has a dimen-
sion in a direction of the axis larger than a dimension of
an outlet flow path of the turbo fan in the direction of the
axis, in which the turbo fan includes a main plate that is
attached to the output shaft and has a disk shape cen-
tered on the axis, a shroud that is disposed to be spaced
apart from the main plate in the direction of the axis, a
plurality of main blades that are provided across the
shroud and the main plate and are arranged to be spaced
apart from each other in a circumferential direction, and
a guide member that protrudes in the circumferential di-
rection from a pressure surface, which is a surface of the
main blade facing a forward side of the output shaftin a
rotational direction, and has a guide surface that faces a
shroud side.

Advantageous Effects of Invention

[0009] According to the present disclosure, even in a
ceiling-embedded air conditioner in which the flow path
cross-sectional area rapidly increases from the turbo fan
to the heat exchanger, it is possible to provide a ceiling-
embedded air conditioner with a further improvement in
efficiency.

Brief Description of Drawings
[0010]

Fig. 1 is a sectional view showing a configuration of
a ceiling-embedded air conditioner according to a
first embodiment of the present disclosure.

Fig. 2 is an enlarged view showing a configuration
of a turbo fan according to the first embodiment of
the present disclosure.

Fig. 3 is an enlarged view showing a modification
example of the turbo fan according to the first em-
bodiment of the present disclosure.

Fig. 4 is an enlarged view showing a configuration
of a turbo fan according to a second embodiment of
the present disclosure.

Fig. 5 is an enlarged view showing a configuration
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of a turbo fan according to a third embodiment of the
present disclosure.

Description of Embodiments
<First Embodiment>
(Configuration of Ceiling-Embedded Air Conditioner)

[0011] Hereinafter, a ceiling-embedded air conditioner
100 as a centrifugal compressor according to the first
embodiment of the present disclosure will be described
with reference to Figs. 1 to 4. As shown in Fig. 1, the
ceiling-embedded air conditioner 100 includes a casing
1, a motor 2, a main plate 3, a turbo fan 4, a heat ex-
changer 5, and a bell mouth 6.

[0012] The casing 1 is embedded in a ceiling wall 90
of a building. The casing 1 has a rectangular shape as
viewed from below, and is recessed upward to form a
space therein. Specifically, the casing 1 includes a panel
1a exposed to a ceiling surface 90a and a box-shaped
cabinet 1b provided above the panel 1a. The panel 1a
includes a panel body 11 thatis arectangular frame body,
and a grill 12 as a suction port 11a provided at a lower
center. The panel body 11 forms a blowout port 11b
around the suction port 11a.

[0013] The motor 2 is provided at a central portion of
a bottom surface 1s facing downward in the cabinet 1b.
The motor 2 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 (up-down direction).
[0014] The disk-shaped main plate 3 that extends ra-
dially outward from the output shaft 22 and that is cen-
tered on the axis O is fixed to the output shaft 22. The
main plate 3 has a cross-sectional shape that extends
from below to above from an inner side to the outer side
in the radial direction in a cross-sectional view including
the axis O. The turbo fan 4 is attached to a portion of a
lower surface of the main plate 3 that includes an outer
side end edge in the radial direction.

[0015] The turbo fan 4 has a plurality of main blades
41 arranged to be spaced apart from each other in the
circumferential direction, an annular shroud 42 that cov-
ers the main blades 41 from below, and a guide member
43 provided on a surface of the mainblades 41. Adetailed
configuration of the turbo fan 4 will be described later.
The main plate 3 and the turbo fan 4 rotate with the ro-
tation of the output shaft 22, and air sucked from the
suction port 11a is sent radially outward.

[0016] The circular heat exchanger 5 that surrounds
the turbo fan 4 is provided radially outside the turbo fan
4.The heatexchanger5is a portion of a refrigerant circuit
having a refrigerating cycle. In the heat exchanger 5, a
dimension in a direction of the axis O is set to be larger
than a dimension of an outlet flow path of the turbo fan
4 in the direction of the axis O. Specifically, a lower end
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surface of the heat exchanger 5 protrudes downward
than the turbo fan 4. That is, a cross-sectional area of
the heat exchanger 5 as viewed in the radial direction (a
product of a height of the heat exchanger 5 in the direction
of the axis O and a length of the heat exchanger 5 in the
circumferential direction) is larger than a cross-sectional
area of an outlet of the turbo fan 4. Therefore, a flow path
cross-sectional area rapidly increases from the outlet of
the turbo fan 4 toward the heat exchanger 5.

[0017] The airsenttothe heatexchanger5 by the turbo
fan 4 is heat-exchanged with a refrigerant in a case of
passing through the heat exchanger 5. Accordingly, the
air that has flowed out to an outer peripheral side of the
heat exchanger 5 becomes cold air or warm air. The air
flows downward along a side surface of the cabinet 1b
and is supplied into a room from the blowout port 11b.
[0018] The bell mouth 6 fixed to an upper portion of
the panel body 11 is disposed below the turbo fan 4. The
bell mouth 6 is provided to guide the air introduced from
the suction port 11a and send the air to the turbo fan 4.
The bell mouth 6 has a conical shape that gradually con-
tracts from below to above. An end portion of the bell
mouth 6 on one side (upper side) in the direction of the
axis O is surrounded by the above-described shroud 42
from an outer peripheral side.

(Configuration of Turbo Fan)

[0019] Next, the configuration of the turbo fan 4 will be
described in detail. As shown in Fig. 2, the shroud 42 is
curved radially outward from the other side to one side
in the direction of the axis O. In other words, the shroud
42 is curved radially outward from below to above in the
direction of the axis O. Of both surfaces of the shroud 42
in a thickness direction, a surface facing an inner periph-
eral side is a shroud inner peripheral surface 42s.
[0020] The plurality of main blades 41 arranged to be
spaced apart from each other in the circumferential di-
rection with respect to the axis O are provided on the
shroud inner peripheral surface 42s. The main blade 41
extends from the lower surface of the main plate 3 to the
shroud inner peripheral surface 42s. A cross-sectional
shape of the main blade 41 that is orthogonal to the axis
O has a two-dimensional blade shape. More specifically,
the cross-sectional shape of the main blade 41 has a
rectangular shape as an example.

[0021] A leading edge 41a (that is, an inner side end
edge in the radial direction) of the main blade 41 extends
in the direction of the axis O. A trailing edge 41b (that is,
an outer side end edge in the radial direction) of the main
blade 41 also extends in the direction of the axis O. Of
both surfaces of the main blade 41 in the circumferential
direction, a surface facing a forward side of the output
shaft 22 in a rotational direction is a pressure surface
41p, and a surface facing a rear side in the rotational
direction is a negative pressure surface 41n. The guide
member 43 is provided between a pair of main blades
41 adjacent to each other in the circumferential direction.
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[0022] The guide member 43 divides a surface of the
main blade 41 into a plurality of (two) regions. The guide
member 43 is positioned at a central portion of the main
blade 41 in the direction of the axis O. The guide member
43 extends from the pressure surface 41p of one main
blade 41 to the negative pressure surface 41n of the other
mainblade 41. Thatis, the guide member43 continuously
extends in the circumferential direction. The guide mem-
ber 43 may be provided on at least the pressure surface
41p and may not be connected to a negative pressure
surface 41n side. That is, it is possible to adopt a config-
uration in which the guide member 43 protrudes from
only the pressure surface 41p in the circumferential di-
rection.

[0023] Aninnerside end edge of the guide member 43
in the radial direction is positioned on the leading edge
41a of the main blade 41. In addition, an outer side end
edge of the guide member 43 in the radial direction is
positioned on the trailing edge 41b of the main blade 41.
A shape of the guide member 43 is not limited to the
above, and the inner side end edge of the guide member
43 in the radial direction may not be positioned on the
leading edge 41a. In addition, the outer side end edge
of the guide member 43 in the radial direction may not
be positioned on the trailing edge 41b.

[0024] The guide member 43 is curved along a direc-
tion in which the shroud 42 extends. That is, the guide
member 43 is curved radially outward from the other side
to one side in the direction of the axis O. The guide mem-
ber 43 may not be completely curved along the direction
in which the shroud 42 extends, and may extend in sub-
stantially the same direction as the shroud 42. Of both
surfaces of the guide member 43 facing the direction of
the axis O, a surface facing a shroud 42 side is a guide
surface 43a. A separation distance between the guide
surface 43a and the shroud inner peripheral surface 42s
is constant from the inner side to the outer side in the
radial direction. Note that being "constant" here referred
to means being substantially constant, and for example,
design tolerances and manufacturing errors are allowed.
That is, the separation distance between the guide sur-
face 43a and the shroud inner peripheral surface 42s
may not be completely constant.

[0025] The separation distance between the shroud 42
and the guide surface 43a can also be set as follows.
Thatis, a configuration can be adopted in which the guide
surface 43a extends to be close to the shroud 42 side as
the guide surface 43a is directed radially outward in a
range not falling below a reduction ratio of the flow path
cross-sectional area from the inner side to the outer side
in the radial direction in a flow path between the main
plate 3 and the shroud 42.

(Effects of Action)
[0026] Next, an operation of the ceiling-embedded air

conditioner 100 will be described. In a case of operating
the ceiling-embedded air conditioner 100, the motor 2 is
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first driven. The output shaft 22, the main plate 3, and
the turbo fan 4 rotate around the axis O by driving the
motor 2. As the turbo fan 4 is rotated, the air in the room
is taken into from the suction port 11a. The air is sent to
the turbo fan 4 via the bell mouth 6 and then is pumped
radially outward to form a main flow. The main flow flows
along the lower surface of the main plate 3. That is, the
main flow flows from the inner side to the outer side in
the radial direction from below to above. Most of the main
flow is heat-exchanged with the refrigerant by passing
through the heat exchanger 5, and becomes cold air or
warm air to be supplied into the room from the blowout
port 11b.

[0027] Here, a flow path cross-sectional area of the
outlet of the turbo fan 4 is determined by a head or flow
rate required for a product. Meanwhile, the cross-sec-
tional area ofthe heat exchanger 5 as viewed in the radial
direction is determined by a temperature adjustment abil-
ity required for a product. In many cases, a cross-sec-
tional area of the heat exchanger 5 is set to be larger
than the flow path cross-sectional area of the outlet of
the turbo fan 4 as in the present embodiment. That is,
the flow path cross-sectional area rapidly increases from
the turbo fan 4 toward the heat exchanger 5. For this
reason, a part of the flow of the air flowing out of the turbo
fan 4 may form a circulation flow in front of a flow path
between the heat exchanger 5 and the turbo fan 4, and
aflow speed distribution may be non-uniform. As a result,
there is a concern that a performance of the heat ex-
changer 5 cannot be sufficiently utilized, and an efficiency
of the ceiling-embedded air conditioner 100 is deteriorat-
ed.

[0028] Therefore, in the present embodiment, the
guide member 43 is provided in the main blade 41. Ac-
cording to this configuration, the flow of the air radially
outward along the main blade 41 of the turbo fan 4 is
divided into a plurality of flows in the direction of the axis
O by the guide member 43. Thereby, the flow speed dis-
tribution in the direction of the axis O can be further made
uniform at the outlet of the turbo fan 4. As a result, for
example, the formation of the circulation flow in front of
the heat exchanger 5 is suppressed. Therefore, the flow
of the air is supplied to an entire cross-sectional area of
the heat exchanger 5, and the performance as the heat
exchanger 5 can be sufficiently utilized. Therefore, it is
possible to improve the efficiency of the ceiling-embed-
ded air conditioner 100.

[0029] Further, according to the above-described con-
figuration, since the guide member 43 continuously ex-
tends from the pressure surface 41p to the negative pres-
sure surface 41n in the circumferential direction, the flow
speed distribution can be stably made uniform over an
entire region in the circumferential direction. As a result,
it is possible to further suppress the formation of the
above-described circulation flow.

[0030] In addition, according to the above-described
configuration, since the guide member 43 extends from
the leading edge 41a to the trailing edge 41b, the flow of
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the air can be more stably guided over an entire region
in the radial direction.

[0031] In addition, according to the above-described
configuration, since the separation distance between the
guide member 43 (guide surface 43a) and the shroud 42
is constant from the inner side to the outer side in the
radial direction, it is possible to minimize an occurrence
of pressure loss because of a disposition of the guide
member 43. In this way, the efficiency of the ceiling-em-
bedded air conditioner 100 can be further improved.
[0032] The first embodiment of the present disclosure
has been described above. Various changes or improve-
ments can be made to the configuration without departing
from the concept of the present disclosure.

[0033] In the first embodiment, the example has been
described in which only one guide member 43 is provided
in the direction of the axis O. However, the number of
the guide members 43 is not limited to the above, and
as shown in Fig. 3 as a modification example, a plurality
of (two or more) guide members 43 can be arranged to
be spaced apart from each other in the direction of the
axis O. With this configuration, the flow of the air radially
outward is further finely divided, and thus it is possible
to further make the flow speed distribution in the direction
of the axis O uniform.

<Second Embodiment>

[0034] Next, a second embodiment of the present dis-
closure will be described with reference to Fig. 4. The
same configurations as those of the first embodiment will
be assigned with the same reference numerals, and de-
tailed description thereof will be omitted. As shown in Fig.
4, in the present embodiment, a plurality of guide mem-
bers 43 are arranged to be spaced apart from each other
in the direction of the axis O. Further, the plurality of guide
members 43 are disposed to be biased toward the shroud
42 side with respect to a main plate 3 side in the direction
of the axis O. That is, the separation distance between
the guide member 43 and the shroud 42 is set to be small-
er than a separation distance between the guide member
43 and the main plate 3.

[0035] Here, a curvature of a shape on the shroud 42
side s largerthan that onthe main plate 3 side. Therefore,
as is apparent from arrows in Fig. 1, a direction of the
flow changes rapidly from the direction of the axis O to
the radial outer side on the shroud 42 side. Accordingly,
a loss tends to increase on the shroud 42 side. However,
with the above-described configuration, since the guide
member 43 is disposed to be biased toward the shroud
42 side, a rectifying effect on the shroud 42 side can be
further enhanced. As a result, it is possible to reduce the
loss. As a result, it is possible to further improve the ef-
ficiency of the ceiling-embedded air conditioner 100.
[0036] The second embodiment of the present disclo-
sure has been described above. Various changes or im-
provements can be made to the configuration without
departing from the concept of the present disclosure. In

10

15

20

25

30

35

40

45

50

55

the second embodiment, the example has been de-
scribed in which the plurality of guide members 43 are
provided. However, it is also possible to adopt a config-
uration in which only one guide member 43 is provided
and the guide member 43 is provided at a position biased
toward the shroud 42 side.

<Third Embodiment>

[0037] Next, a third embodiment of the present disclo-
sure will be described with reference to Fig. 5. The same
configurations as in each of the embodiments described
above are denoted by the same reference numerals, and
detailed description thereof is omitted. As shown in Fig.
5, inthe present embodiment, a shape of the trailing edge
41b of the main blade 41 is different from that of each of
the above-described embodiments.

[0038] Specifically, an end portion of the main blade
41 on the shroud 42 side is positioned radially outside
an end portion of the main plate 3 side. In addition, the
trailing edge 41b of the main blade 41 extends radially
outward from the main plate 3 side toward the shroud 42
side. That is, the trailing edge 41b is inclined with respect
to the axis O.

[0039] Here, on the shroud 42 side, a curvature of the
flow of the air is larger than that on the main plate 3 side.
Therefore, the loss tends to increase on the shroud 42
side. However, with the above-described configuration,
the trailing edge 4 1b of the main blade 41 extends radially
outward from the main plate 3 side toward the shroud 42
side. Thatis, the main blade 41 protrudes radially outward
on the shroud 42 side. Accordingly, a work of the main
blade 41 on the shroud 42 side with respect to the flow
of the air is increased, and a head can be increased. As
a result, it is possible to reduce the loss on the shroud
42 side. As a result, it is possible to further improve the
efficiency of the ceiling-embedded air conditioner 100.
[0040] The third embodiment of the present disclosure
has been described above. Various changes orimprove-
ments can be made to the configuration without departing
from the concept of the present disclosure. In addition,
the configurations described in the respective embodi-
ments can also be combined with each other.

<Additional Notes>

[0041] The ceiling-embedded air conditioner 100 in
each embodiment is grasped as follows, for example.
[0042]

(1) A ceiling-embedded air conditioner 100 accord-
ing to a first aspect includes a motor 2 having an
output shaft 22 that is rotatable about an axis O, a
turbo fan 4 attached to the output shaft 22, and a
heat exchanger 5 that surrounds the turbo fan 4 from
an outer peripheral side and has a dimension in a
direction of the axis O larger than a dimension of an
outlet flow path of the turbo fan 4 in the direction of
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the axis O, in which the turbo fan 4 includes a main
plate 3 that is attached to the output shaft 22 and
has a disk shape centered on the axis O, a shroud
42 thatis disposed to be spaced apart from the main
plate 3 in the direction of the axis O, a plurality of
main blades 41 that are provided across the shroud
42 and the main plate 3 and are arranged to be
spaced apart from each other in a circumferential
direction, and a guide member 43 that protrudes in
the circumferential direction from a pressure surface
41p, which is a surface of the main blade 41 facing
a forward side of the output shaft 22 in a rotational
direction, and has a guide surface 43a that faces a
shroud 42 side.

According to the above-described configuration, the
flow of the air radially outward along the main blade
41 of the turbo fan 4 is divided into a plurality of flows
in the direction of the axis O by colliding with the
guide surface 43a of the guide member 43. Thereby,
the flow speed distribution in the direction of the axis
O can be made uniform at the outlet of the turbo fan
4. As a result, for example, the formation of the cir-
culation flow in front of the heat exchanger 5 is sup-
pressed.

(2) In the ceiling-embedded air conditioner 100 ac-
cording to a second aspect, the guide member 43
may continuously extend in the circumferential di-
rection from the pressure surface 41p to a negative
pressure surface 41n, which is a surface of the other
main blade 41 adjacent to the pressure surface 41p
facing a rear side in the rotational direction.
According to the above-described configuration,
since the guide member 43 continuously extends in
the circumferential direction, the flow speed distribu-
tion can be stably made uniform over the entire re-
gion in the circumferential direction.

(3) In the ceiling-embedded air conditioner 100 ac-
cording to a third aspect, the guide member 43 may
extend from a leading edge 41a that is an inner side
end edge of the main blade 41 in a radial direction
to a trailing edge 41b that is an outer side end edge
of the main blade 41 in the radial direction.
According to the above-described configuration,
since the guide member 43 extends from the leading
edge 41a to the trailing edge 41b, the flow of the air
can be stably guided over the entire region in the
radial direction.

(4) In the ceiling-embedded air conditioner 100 ac-
cording to a fourth aspect, a separation distance be-
tween the guide member 43 and the shroud 42 may
be constant from an inner side to an outer side in a
radial direction.

According to the above-described configuration,
since the separation distance between the guide
member 43 and the shroud 42 is constant from the
inner side to the outer side in the radial direction, it
is possible to minimize an occurrence of pressure
loss because of the disposition of the guide member
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43.

(5) In the ceiling-embedded air conditioner 100 ac-
cording to a fifth aspect, a plurality of the guide mem-
bers 43 may be arranged to be spaced apart from
each other in the direction of the axis O.

According to the above-described configuration, the
flow of the air radially outward is divided by the plu-
rality of guide members 43. Thereby, the flow speed
distribution in the direction of the axis O can be fur-
ther made uniform.

(6) In the ceiling-embedded air conditioner 100 ac-
cording to a sixth aspect, the guide member 43 may
be disposed to be biased toward the shroud 42 side
with respect to a main plate 3 side in the direction of
the axis O.

Here, on the shroud 42 side, a curvature of the flow
of the air is larger than that on the main plate 3 side.
Therefore, the loss tends to increase on the shroud
42 side. However, with the above-described config-
uration, since the guide member 43 is disposed to
be biased toward the shroud 42 side, a rectifying
effecton the shroud 42 side can be further enhanced.
As a result, it is possible to reduce the loss.

(7) In the ceiling-embedded air conditioner 100 ac-
cording to a seventh aspect, an end portion of the
main blade 41 on the shroud 42 side may be posi-
tioned radially outside an end portion of a main plate
3 side, and a trailing edge 41b that is an outer side
end edge of the main blade 41 in the radial direction
may extend radially outward from the main plate 3
side toward the shroud 42 side.

[0043] Here, on the shroud 42 side, a curvature of the
flow of the air is larger than that on the main plate 3 side.
Therefore, the loss tends to increase on the shroud 42
side. However, with the above-described configuration,
the trailing edge 4 1b of the main blade 41 extends radially
outward from the main plate 3 side toward the shroud 42
side. Thatis, the main blade 41 protrudes radially outward
on the shroud 42 side. Accordingly, the work of the main
blade 41 on the shroud 42 side is increased, and the
head canbe increased. Asaresult, itis possible toreduce
the loss on the shroud 42 side.

Industrial Applicability

[0044] According to the present disclosure, even in a
ceiling-embedded air conditioner in which the flow path
cross-sectional area rapidly increases from the turbo fan
to the heat exchanger, it is possible to provide a ceiling-
embedded air conditioner with a further improvement in
efficiency.

Reference Signs List

[0045]

100: ceiling-embedded air conditioner
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1: casing

1a: panel

1b: cabinet

1s: bottom surface
2: motor

3: main plate

4: turbo fan

5: heat exchanger
6: bell mouth

6s: outer peripheral surface
11: panel body
11a: suction port
11b: blowout port
12: grill

21: motor body
22: output shaft
41: main blade
41a: leading edge
41b: trailing edge
42: shroud

42s: shroud inner peripheral surface
43: guide member
43a: guide surface
O: axis

Claims

1.

A ceiling-embedded air conditioner comprising:

a motor having an output shaft that is rotatable
about an axis;

a turbo fan attached to the output shaft; and

a heat exchanger that surrounds the turbo fan
from an outer peripheral side and has a dimen-
sion in a direction of the axis larger than a di-
mension of an outlet flow path of the turbo fan
in the direction of the axis,

wherein the turbo fan includes

a main plate that is attached to the output
shaft and has a disk shape centered on the
axis,

ashroud thatis disposed to be spaced apart
from the main plate in the direction of the
axis,

a plurality of main blades that are provided
across the shroud and the main plate and
are arranged to be spaced apart from each
other in a circumferential direction, and

a guide member that protrudes in the cir-
cumferential direction from a pressure sur-
face, which is a surface of the main blade
facing a forward side of the output shaft in
a rotational direction, and has a guide sur-
face that faces a shroud side.

2. The ceiling-embedded air conditioner according to
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Claim 1, wherein the guide member continuously ex-
tends in the circumferential direction from the pres-
sure surface to a negative pressure surface, which
is a surface of the other main blade adjacent to the
pressure surface facing a rear side in the rotational
direction.

The ceiling-embedded air conditioner according to
Claim 1 or 2, wherein the guide member extends
from a leading edge that is an inner side end edge
of the main blade in a radial direction to a trailing
edge thatis an outer side end edge of the main blade
in the radial direction.

The ceiling-embedded air conditioner according to
Claim 1 or 2, wherein a separation distance between
the guide member and the shroud is constant from
an inner side to an outer side in a radial direction.

The ceiling-embedded air conditioner according to
Claim 1 or 2, wherein a plurality of the guide mem-
bers are arranged to be spaced apart from each other
in the direction of the axis.

The ceiling-embedded air conditioner according to
Claim 1 or 2, wherein the guide member is disposed
to be biased toward the shroud side with respect to
a main plate side in the direction of the axis.

The ceiling-embedded air conditioner according to
Claim 1 or 2, wherein an end portion of the main
blade on the shroud side is positioned radially out-
side an end portion of a main plate side, and a trailing
edge thatis an outer side end edge of the main blade
in the radial direction extends radially outward from
the main plate side toward the shroud side.
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