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(54) AIR CONDITIONER

(57) An air-conditioning apparatus includes a centrif-
ugal air-sending device that has a fan driven to rotate
and a scroll casing that houses the fan, the scroll casing
having a circumferential wall and a side wall, the circum-
ferential wall being formed in a volute shape, the side
wall having a suction port of air; a driving power supply
configured to supply driving power to the fan; a heat ex-
changer located to face a discharge port of air, the dis-
charge port being formed in the scroll casing; and a hous-
ing that houses the centrifugal air-sending device, the
driving power supply, and the heat exchanger, the hous-
ing having a partition plate that partitions an interior of
the housing into an air-sending chamber in which the fan
is located and a heat-exchanging chamber in which the
heat exchanger is located, the housing having a housing
inlet through which air that flows into the air-sending
chamber passes and a housing outlet through which air
that flows out of the heat-exchanging chamber passes.
The scroll casing has a first casing part that has a dis-

charge part that forms the discharge port, the discharge
part being fixed to the partition plate, a second casing
part that has a portion of the circumferential wall that
faces the housing inlet, the second casing part being fixed
to the first casing part in such a manner that the second
casing part is capable of being detached, and a fixing
portion located in the side wall and at which the first cas-
ing part and the second casing part are fixed to each
other. The first casing part and the second casing part
are fixed to each other at a boundary. The boundary ex-
tends over the side wall and the circumferential wall. The
boundary is located in a portion other than the discharge
part. The fixing portion is located, when the fixing portion
is viewed in an axial direction of a rotation axis of the fan,
in an area other than an area defined by first virtual lines
and a line that represents the housing inlet, the first virtual
lines being virtual lines that connect opposite ends of the
housing inlet and the rotation axis.
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Description

Technical Field

[0001] The present disclosure relates to an air-condi-
tioning apparatus including a centrifugal air-sending de-
vice.

Background Art

[0002] Some existing air-conditioning apparatus in-
cludes, between an air inlet and an air outlet, a heat ex-
changer and a centrifugal air-sending device that has a
scroll casing. Rotation of a fan housed in a scroll casing
of such an air-conditioning apparatus causes air sucked
through an inlet of the air-conditioning apparatus to flow
into the fan along a bell mouth formed at a suction port
of the scroll casing. The pressure of airflow discharged
from the fan is increased in the scroll casing. Subsequent-
ly, the airflow is discharged from the scroll casing, then
passes through a heat exchanger, and is discharged into
an air-conditioning target space through an outlet of the
air-conditioning apparatus.
[0003] A scroll casing to be used in an air-conditioning
apparatus is sometimes separated into two parts to con-
tain a fan. In view of ease of production, the scroll casing
separated into the two parts has a boundary that is lo-
cated in a component forming a discharge port of the
scroll casing and at which the two parts are fixed to each
other and another boundary located opposite to the
boundary across a suction port of the scroll casing (see,
for example, Patent Literature 1). To fix the two separated
parts to each other, the air-conditioning apparatus in Pat-
ent Literature 1 further has a fixing portion located at a
position in a wall surface of the scroll casing in the vicinity
of each boundary.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2005-69177

Summary of Invention

Technical Problem

[0005] However, the velocity of air flowing into the suc-
tion port of the scroll casing increases at an inlet of the
air-conditioning apparatus. Thus, interference between
airflow and the fixing portion located at the inlet of the
air-conditioning apparatus in Patent Literature 1 may
cause separation of air flowing in a bell mouth and thus
may reduce the amount of gas flowing into the scroll cas-
ing.
[0006] The present disclosure is made to solve such a
problem, and an object of the present disclosure is to

obtain an air-conditioning apparatus that inhibits a reduc-
tion in the amount of gas flowing into a scroll casing of a
centrifugal air-sending device. Solution to Problem
[0007] An air-conditioning apparatus according to an
embodiment of the present disclosure includes a centrif-
ugal air-sending device that has a fan driven to rotate
and a scroll casing that houses the fan, the scroll casing
having a circumferential wall and a side wall, the circum-
ferential wall being formed in a volute shape, the side
wall having a suction port of air; a driving power supply
configured to supply driving power to the fan; a heat ex-
changer located to face a discharge port of air, the dis-
charge port being formed in the scroll casing; and a hous-
ing that houses the centrifugal air-sending device, the
driving power supply, and the heat exchanger, the hous-
ing having a partition plate that partitions an interior of
the housing into an air-sending chamber in which the fan
is located and a heat-exchanging chamber in which the
heat exchanger is located, the housing having a housing
inlet through which air that flows into the air-sending
chamber passes and a housing outlet through which air
that flows out of the heat-exchanging chamber passes.
The scroll casing has a first casing part that has a dis-
charge part that forms the discharge port, the discharge
part being fixed to the partition plate, a second casing
part that has a portion of the circumferential wall that
faces the housing inlet, the second casing part being fixed
to the first casing part in such a manner that the second
casing part is capable of being detached, and a fixing
portion located in the side wall and at which the first cas-
ing part and the second casing part are fixed to each
other. The first casing part and the second casing part
are fixed to each other at a boundary. The boundary ex-
tends over the side wall and the circumferential wall. The
boundary is located in a portion other than the discharge
part. The fixing portion is located, when the fixing portion
is viewed in an axial direction of a rotation axis of the fan,
in an area other than an area defined by first virtual lines
and a line that represents the housing inlet, the first virtual
lines being virtual lines that connect opposite ends of the
housing inlet and the rotation axis.

Advantageous Effects of Invention

[0008] According to an embodiment of the present dis-
closure, the centrifugal air-sending device has the fixing
portion at which the first casing part and the second cas-
ing part are fixed to each other. The fixing portion is lo-
cated in the side wall. The fixing portion is located, when
the fixing portion is viewed in the axial direction of the
rotation axis of the fan, in an area other than the area
defined by the first virtual lines and the line that repre-
sents the housing inlet, the first virtual lines being the
virtual lines that connect the opposite ends of the housing
inlet and the rotation axis. The fixing portion is located
away from the housing inlet of the air-conditioning appa-
ratus, and the air-conditioning apparatus is thus capable
of inhibiting interference between the fixing portion and
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high-velocity air flowing in through the housing inlet. As
a result, the air-conditioning apparatus inhibits separa-
tion of air flowing in a bell mouth and is thus capable of
inhibiting a reduction in the amount of gas flowing into
the scroll casing. Brief Description of Drawings
[0009]

[Fig. 1] Fig. 1 is a perspective view of a centrifugal
air-sending device according to Embodiment 1.
[Fig. 2] Fig. 2 is a schematic diagram of the interior
of the centrifugal air-sending device according to
Embodiment 1 when the centrifugal air-sending de-
vice is viewed in the axial direction of a rotation axis.
[Fig. 3] Fig. 3 is a schematic diagram of the exterior
of the centrifugal air-sending device according to
Embodiment 1 when the centrifugal air-sending de-
vice is viewed in the axial direction of the rotation
axis.
[Fig. 4] Fig. 4 is a perspective view schematically
illustrating an example of an air-conditioning appa-
ratus according to Embodiment 1.
[Fig. 5] Fig. 5 is a schematic diagram illustrating an
example of the internal configuration of the air-con-
ditioning apparatus according to Embodiment 1.
[Fig. 6] Fig. 6 is a side view schematically illustrating
an example of the internal configuration of the air-
conditioning apparatus according to Embodiment 1.
[Fig. 7] Fig. 7 is a side view schematically illustrating
the internal configuration of a modification example
of the air-conditioning apparatus according to Em-
bodiment 1.
[Fig. 8] Fig. 8 is a schematic diagram of a centrifugal
air-sending device according to a comparative ex-
ample when the centrifugal air-sending device is
viewed in the axial direction of a rotation axis.
[Fig. 9] Fig. 9 is a schematic diagram of the separated
centrifugal air-sending device according to the com-
parative example.
[Fig. 10] Fig. 10 is a schematic diagram illustrating
an example of the internal configuration of an air-
conditioning apparatus according to the comparative
example.
[Fig. 11] Fig. 11 is a side view schematically illustrat-
ing an example of the internal configuration of an air-
conditioning apparatus according to Embodiment 2.
[Fig. 12] Fig. 12 is a side view schematically illustrat-
ing an example of the internal configuration of an air-
conditioning apparatus according to Embodiment 3.
[Fig. 13] Fig. 13 is a side view schematically illustrat-
ing an example of the internal configuration of an air-
conditioning apparatus according to Embodiment 4.
[Fig. 14] Fig. 14 is a side view schematically illustrat-
ing an example of the internal configuration of an air-
conditioning apparatus according to Embodiment 5.
[Fig. 15] Fig. 15 is a side view schematically illustrat-
ing an example of the internal configuration of an air-
conditioning apparatus according to Embodiment 6.

Description of Embodiments

[0010] An air-conditioning apparatus 40 according to
an embodiment of the present disclosure will be de-
scribed below with reference to the drawings, for exam-
ple. For example, the relative size relationships or the
shapes of the components in the following drawings in-
cluding Fig. 1 may differ from those of actual ones. In the
following drawings, components having the same refer-
ence signs are the same or corresponding components,
and this applies to the entire description. Terms that
mean directions (for example, "up", "down", "right", "left",
"forward", and "backward") are used as appropriate to
make the description easy to understand. However,
these terms are merely used for convenience of descrip-
tion and do not limit the locations and the orientations of
apparatuses or components.

Embodiment 1

[Centrifugal Air-sending Device 1]

[0011] Fig. 1 is a perspective view of a centrifugal air-
sending device 1 according to Embodiment 1. Fig. 2 is a
schematic diagram of the interior of the centrifugal air-
sending device 1 according to Embodiment 1 when the
centrifugal air-sending device 1 is viewed in the axial di-
rection of a rotation axis RS. Fig. 3 is a schematic diagram
of the exterior of the centrifugal air-sending device 1 ac-
cording to Embodiment 1 when the centrifugal air-send-
ing device 1 is viewed in the axial direction of the rotation
axis RS. Fig. 2 does not illustrate a bell mouth 3 to illus-
trate the internal structure of the centrifugal air-sending
device 1.
[0012] The centrifugal air-sending device 1 is a double
suction centrifugal air-sending device 1, into which air is
sucked from both sides of the centrifugal air-sending de-
vice 1 in the axial direction of the rotation axis RS of a
fan 2. The configuration of the part of the centrifugal air-
sending device 1 on one surface of a main plate 2a is
similar to the configuration of the part of the centrifugal
air-sending device 1 on the other surface of the main
plate 2a. Thus, the configuration of the centrifugal air-
sending device 1 is described by use of Fig. 1, and the
configuration of the part opposite to the part of the cen-
trifugal air-sending device 1 illustrated in Fig. 1 is not
illustrated.
[0013] First, the basic structure of the centrifugal air-
sending device 1 will be described by use of Figs. 1 to
3. The centrifugal air-sending device 1 is, for example, a
multiblade centrifugal air-sending device 1, such as a
sirocco fan and a turbo fan. The centrifugal air-sending
device 1 has the fan 2, which is configured to generate
airflow, and a scroll casing 4, which houses the fan 2.

(Fan 2)

[0014] The fan 2 is driven to rotate by, for example, a
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motor (not illustrated) and forcibly sends air outward in
radial directions with the centrifugal force generated by
the rotation. As illustrated in Figs. 1 and 2, the fan 2 has
the main plate 2a, which has a disk shape, and a plurality
of blades 2d, which are installed on a peripheral portion
2a1 of the main plate 2a. The main plate 2a may have
any shape, such as a polygonal shape, other than a disk
shape as long as the main plate 2a has a plate-like shape.
An axial portion 2b, to which the motor (not illustrated) is
connected, is located at the center of the main plate 2a.
The main plate 2a is driven to rotate by the motor via the
axial portion 2b.
[0015] The blades 2d are located on the circumference
around the axial portion 2b. The base ends of the blades
2d are fixed to the main plate 2a. The blades 2d are lo-
cated on both sides of the main plate 2a in the axial di-
rection of the rotation axis RS of the fan 2. The blades
2d are located on the peripheral portion 2a1 of the main
plate 2a with certain spaces between the blades 2d. The
blades 2d each have, for example, a curved rectangular
plate-like shape and are each installed to extend in a
radial direction or to be inclined at a predetermined angle
to a radial direction.
[0016] The blades 2d are each formed into a two-di-
mensional blade in which the same sectional shape is
continuous in the axial direction of the rotation axis RS
but may be each formed into a three-dimensional blade
having a twisted shape. The blades 2d are located to
stand substantially perpendicularly to the main plate 2a,
but the configuration of the blades 2d is not limited to this
description. The blades 2d may be located to be inclined
to a direction perpendicular to the main plate 2a.
[0017] The fan 2 has side plates (not illustrated) that
each have an annular shape and that are each located
at the corresponding ends of the blades 2d in the axial
direction of the rotation axis RS. The end of each of the
blades 2d to which the side plate is attached is one end
opposite to the other end of the blade 2d connected to
the main plate 2a. The side plate maintains the positional
relationship between the tips of the blades 2d and rein-
forces the blades 2d by being connected to the blades 2d.
[0018] As illustrated in Fig. 1, the fan 2 has a cylindrical
shape formed by the blades 2d located on the main plate
2a. At respective ends of the blades 2d opposite to the
main plate 2a in the axial direction of the rotation axis
RS, the fan 2 has suction ports 2e for allowing gas to flow
through into the spaces defined by the main plate 2a and
the blades 2d. In the fan 2, the blades 2d are located at
each side of the main plate 2a, and the suction ports 2e
are formed at each side of the main plate 2a.
[0019] The fan 2 is driven to rotate around the rotation
axis RS by driving the motor (not illustrated). By rotating
the fan 2, gas outside the centrifugal air-sending device
1 flows along bell mouths 3 and is sucked into the spaces
defined by the main plate 2a and the blades 2d through
suction ports 5, which are each formed in the scroll casing
4, and the suction ports 2e of the fan 2. By rotating the
fan 2, the air sucked into the spaces defined by the main

plate 2a and the blades 2d is then sent outward in a radial
direction through a space between each blade 2d and
the corresponding adjacent blade 2d.

(Scroll Casing 4)

[0020] As illustrated in Fig. 1, the scroll casing 4 houses
the fan 2 in its inside. The scroll casing 4 rectifies the flow
of air blown out of the fan 2. The scroll casing 4 is made
of a resin, but the material for the scroll casing 4 is not
limited to such a resin. The scroll casing 4 has a scroll
part 41 and a discharge part 42.

(Scroll Part 41)

[0021] The scroll part 41 defines an air passage in
which the dynamic pressure of airflow generated by the
fan 2 is converted into a static pressure. The scroll part
41 has side walls 4a, which surround the fan 2 in the axial
direction of the rotation axis RS of the axial portion 2b
included in the fan 2, and a circumferential wall 4c, which
surrounds the fan 2 in radial directions from the rotation
axis RS. The side walls 4a have the respective suction
ports 5 through which air is let in.
[0022] In addition, the scroll part 41 has a tongue por-
tion 43, which has a curved surface between the dis-
charge part 42 and an inner end portion 41a of the cir-
cumferential wall 4c and which is a restriction portion
required for blowing out, in a centrifugal direction, the air
that has flowed in through the suction ports 5 and in-
creasing the air pressure. A radial direction from the ro-
tation axis RS means a direction perpendicular to the
rotation axis RS. The internal space of the scroll part 41
defined by the circumferential wall 4c and the side walls
4a is a space in which the air that has blown out of the
fan 2 flows along the circumferential wall 4c.

(Side Walls 4a)

[0023] The side wall 4a is located at each side of the
fan 2 in the axial direction of the rotation axis RS of the
fan 2. As illustrated in Figs. 1 and 3, the side walls 4a of
the scroll casing 4 have the respective suction ports 5
for letting air in in such a manner that air is allowed to
flow between the fan 2 and the outside of the scroll casing
4.
[0024] The suction ports 5 each have a circular shape.
The fan 2 is located in such a manner that the center of
each of the suction ports 5 substantially coincides with
the center of the axial portion 2b of the fan 2. The shape
of the suction port 5 is not limited to a circular shape and
may be a different shape such as an oval shape.
[0025] The scroll casing 4 of the centrifugal air-sending
device 1 is a double suction casing having the side wall
4a having the suction port 5 at each side of the main plate
2a in the axial direction of the rotation axis RS of the fan
2. In the centrifugal air-sending device 1, the scroll casing
4 has two side walls 4a, and the two side walls 4a are
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located to face each other.
[0026] As illustrated in Fig. 1, the scroll casing 4 has,
as the side walls 4a, a first side wall 4a1 and a second
side wall 4a2. The first side wall 4a1 extends along a first
end 4c11, which is one end of the circumferential wall 4c
in the axial direction of the rotation axis RS. The second
side wall 4a2 extends along a second end 4c12, which
is the other end of the circumferential wall 4c in the axial
direction of the rotation axis RS. The first side wall 4a1
has the suction port 5 facing one surface of the main
plate 2a. The second side wall 4a2 has the suction port
5 facing the other surface of the main plate 2a.
[0027] As illustrated in Figs. 1 and 3, the suction ports
5 of air located in the respective side walls 4a are each
formed by the bell mouth 3. The bell mouths 3 rectify the
flow of gas to be sucked into the fan 2 and allow the gas
to flow through into the suction ports 2e of the fan 2. The
bell mouths 3 are each formed in such a manner that the
opening diameter is gradually reduced from the outside
toward the inside of the scroll casing 4. With the side
walls 4a having this configuration, air in the vicinity of the
suction ports 5 flows smoothly along the bell mouths 3
and efficiently into the fan 2 through the suction ports 5.

(Circumferential Wall 4c)

[0028] The circumferential wall 4c is a wall located be-
tween the side walls 4a facing each other and has a
curved surface in a rotation direction R of the fan 2. The
circumferential wall 4c guides, along the curved wall sur-
face, airflow generated by the fan 2 to a discharge port
42a via the scroll part 41. For example, the circumferen-
tial wall 4c is located parallel to the axial direction of the
rotation axis RS of the fan 2 to surround the fan 2. The
circumferential wall 4c may be inclined to the axial direc-
tion of the rotation axis RS of the fan 2 and is not limited
to the circumferential wall 4c located parallel to the axial
direction of the rotation axis RS. The circumferential wall
4c surrounds the fan 2 in radial directions from the rota-
tion axis RS and has an inner circumferential surface
facing the blades 2d. The circumferential wall 4c faces
the air discharge sides of the blades 2d of the fan 2.
[0029] As illustrated in Figs. 2 and 3, the circumferen-
tial wall 4c is located to extend from the inner end portion
41a located at the boundary between the circumferential
wall 4c and the tongue portion 43 to an outer end portion
41b located at the boundary between the scroll part 41
and the discharge part 42 away from the tongue portion
43 in the rotation direction R of the fan 2. The inner end
portion 41a is an end portion of the circumferential wall
4c having the curved surface, the end portion being up-
stream for airflow generated by rotation of the fan 2. The
outer end portion 41b is an end portion of the circumfer-
ential wall 4c having the curved surface, the end portion
being downstream for airflow generated by rotation of
the fan 2.
[0030] The circumferential wall 4c has a volute shape
in the rotation direction R. Examples of such a volute

shape include volute shapes by use of a logarithmic spi-
ral, an Archimedean spiral, and an involute curve. The
inner circumferential surface of the circumferential wall
4c is a surface smoothly curved in the circumferential
direction of the fan 2 from the inner end portion 41a, which
is an inner end of the volute shape, to the outer end por-
tion 41b, which is an outer end of the volute shape. With
such a configuration, the air sent out of the fan 2 flows
smoothly in the internal space between the fan 2 and the
circumferential wall 4c in a direction toward the discharge
part 42. Thus, in the scroll casing 4, the static pressure
of air increases efficiently from the tongue portion 43 to-
ward the discharge part 42.

(Discharge Part 42)

[0031] The discharge part 42 forms the discharge port
42a, through which the airflow that has been generated
by the fan 2 and that has passed through the scroll part
41 is discharged. The discharge part 42 is made of a
hollow pipe whose section orthogonal to a direction in
which air flows along the circumferential wall 4c has a
rectangular shape. The sectional shape of the discharge
part 42 is not limited to a rectangular shape. The dis-
charge part 42 defines a passage for guiding, to be dis-
charged to the outside of the scroll casing 4, the air that
flows between the circumferential wall 4c and the fan 2
after being sent out of the fan 2.
[0032] As illustrated in Fig. 1, the discharge part 42
has an extended plate 42b, a diffuser plate 42c, a portion
of the first side wall 4a1, and a portion of the second side
wall 4a2. The extended plate 42b is a plate-like portion
integrally formed with the circumferential wall 4c and that
extends from the outer end portion 41b of the circumfer-
ential wall 4c. The diffuser plate 42c is a plate-like portion
that is integrally formed with the tongue portion 43 of the
scroll casing 4 and that is located to face the extended
plate 42b. The diffuser plate 42c is formed to have a
predetermined angle with the extended plate 42b in such
a manner that the sectional area of the passage increas-
es gradually in the direction in which air flows in the dis-
charge part 42.
[0033] The extended plate 42b and the diffuser plate
42c are each formed between the first side wall 4a1 and
the second side wall 4a2. In such a manner, the discharge
part 42 has the passage whose section has a rectangular
shape and that is defined by the extended plate 42b, the
diffuser plate 42c, the first side wall 4a1, and the second
side wall 4a2.

(Tongue Portion 43)

[0034] The scroll casing 4 has the tongue portion 43
between the diffuser plate 42c of the discharge part 42
and the inner end portion 41a of the circumferential wall
4c. The tongue portion 43 is formed with a predetermined
curvature radius. The circumferential wall 4c is smoothly
continuous with the diffuser plate 42c via the tongue por-
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tion 43.
[0035] The tongue portion 43 inhibits air from flowing
from the outer end into the inner end of the volute-shaped
passage formed in the scroll casing 4. The tongue portion
43 is located in an upstream section of the air passage
and has a function of separating air flowing in the rotation
direction R of the fan 2 and air flowing in the discharge
direction from a downstream section of the air passage
toward the discharge port 42a. In addition, the static pres-
sure of air flowing into the discharge part 42 increases
during the air passing through the scroll casing 4 and
becomes higher than the pressure in the scroll casing 4.
Thus, the tongue portion 43 has a function of separating
areas different from each other in pressure as described
above.

(Specific Configuration of Scroll Casing 4)

[0036] As illustrated in Figs. 1 and 3, the scroll casing
4 has a first casing part 45, a second casing part 46, and
fixing portions 20. The scroll casing 4 is allowed to be
separated into the first casing part 45 and the second
casing part 46. That is, the scroll casing 4 is formed by
combining the first casing part 45 and the second casing
part 46.
[0037] The first casing part 45 has a portion of the scroll
part 41 and the discharge part 42, which forms the dis-
charge port 42a. The first casing part 45 has a portion of
the circumferential wall 4c and a portion of each of the
side walls 4a. In addition, the first casing part 45 has a
portion of each of the bell mouths 3.
[0038] The second casing part 46 is formed by a portion
of the scroll part 41. The second casing part 46 has a
portion of the circumferential wall 4c and a portion of each
of the side walls 4a. In addition, the second casing part
46 has a portion of each of the bell mouths 3. The second
casing part 46 is fixed to the first casing part 45 in such
a manner that the second casing part 46 is capable of
being detached. The fan 2 is exposed by detaching the
second casing part 46 from the first casing part 45.
[0039] The bell mouths 3, each of which has an annular
shape when viewed parallelly to the axial direction of the
rotation axis RS, are each formed by combining the first
casing part 45 and the second casing part 46. That is,
when viewed parallelly to the axial direction of the rotation
axis RS, the suction ports 5 of the scroll casing 4 are
each formed by combining the first casing part 45 and
the second casing part 46.
[0040] The scroll casing 4 contains the fan 2 and thus
has boundaries 60 for convenience of assembly. The
boundaries 60, at which the first casing part 45 and the
second casing part 46 are fixed to each other, extend
over the side walls 4a and the circumferential wall 4c of
the scroll casing 4. In addition, the boundaries 60 are
each located in a portion other than the discharge part
42. More specifically, the boundaries 60 are each located
in an area other than an area SA located between the
inner end portion 41a, which is an inner end of the scroll

casing 4, and the discharge port 42a in the direction in
which air flows in the discharge part 42.
[0041] As illustrated in Fig. 3, the area SA is, for ex-
ample, an area between an edge 42d and a boundary
line 42e when viewed in a direction parallel to the axial
direction of the rotation axis RS of the fan 2. The edge
42d is an end edge of each of the side walls 4a, and the
end edges are each included in the discharge port 42a.
When viewed in the direction parallel to the axial direction
of the rotation axis RS of the fan 2, the boundary line 42e
is a virtual line that includes the inner end portion 41a
and that is parallel to the edge 42d. The parallel relation-
ship between the boundary line 42e and the edge 42d
includes a completely parallel relationship between the
boundary line 42e and the edge 42d and a substantially
parallel relationship between the boundary line 42e and
the edge 42d.
[0042] As illustrated in Figs. 2 and 3, the boundaries
60 include a first boundary 61, which is located upstream
for airflow in a direction in which air flows in the circum-
ferential wall 4c, the direction being represented by air-
flow AR illustrated in Fig. 2, and a second boundary 62,
which is located downstream for airflow in the direction
in which air flows in the circumferential wall 4c. The first
casing part 45 and the second casing part 46 of the scroll
casing 4 are fixed to each other at the two boundaries
60, which are the first boundary 61 and the second
boundary 62. In other words, the scroll casing 4 is sep-
arated into the two components, which are the first casing
part 45 and the second casing part 46, at the two bound-
aries 60, which are the first boundary 61 and the second
boundary 62.
[0043] The fixing portions 20 are located at the bound-
aries 60 of the scroll casing 4. The fixing portions 20 are
used to fix the first casing part 45 and the second casing
part 46 to each other. The fixing portions 20 are located
in the side wall 4a of the scroll casing 4.
[0044] As illustrated in Fig. 3, the fixing portions 20
include first fixing portions 20A and second fixing portions
20B. The first fixing portions 20A are each located at the
first boundary 61. The second fixing portions 20B are
each located at the second boundary 62. That is, the first
fixing portion 20A is located upstream, for airflow, of the
second fixing portion 20B in the direction in which air
flows in the circumferential wall 4c, the direction being
represented by the airflow AR illustrated in Fig. 2, and
the second fixing portion 20B is located downstream, for
airflow, of the first fixing portion 20A in the direction in
which air flows in the circumferential wall 4c.
[0045] For example, the fixing portion 20 is formed by
fitting and joining a first engagement portion 21, which is
located in the first casing part 45, and a second engage-
ment portion 22, which is located in the second casing
part 46, to each other. Alternatively, the fixing portion 20
may be formed by screwing together the first engage-
ment portion 21, which is located in the first casing part
45, and the second engagement portion 22, which is lo-
cated in the second casing part 46. The configuration of
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the fixing portion 20 is not limited to these configurations.

[Air-conditioning Apparatus 40]

[0046] Fig. 4 is a perspective view schematically illus-
trating an example of the air-conditioning apparatus 40
according to Embodiment 1. Fig. 5 is a schematic dia-
gram illustrating an example of the internal configuration
of the air-conditioning apparatus 40 according to Embod-
iment 1. Fig. 6 is a side view schematically illustrating an
example of the internal configuration of the air-condition-
ing apparatus 40 according to Embodiment 1. Fig. 5 does
not illustrate top components such as a top portion 16a
to illustrate the internal configuration of the air-condition-
ing apparatus 40. The air-conditioning apparatus 40 in-
cluding the centrifugal air-sending devices 1 will be de-
scribed by use of Figs. 4 to 6.
[0047] The air-conditioning apparatus 40 is an appa-
ratus that is configured to condition air in an air-condi-
tioning target space and that is configured to control the
temperature and the humidity of sucked air to discharge
the air into an air-conditioning target space. The air-con-
ditioning apparatus 40 is a ceiling suspended apparatus,
which is suspended from a ceiling, but is not limited to
such a ceiling suspended apparatus.
[0048] The air-conditioning apparatus 40 includes the
centrifugal air-sending devices 1, a driving power supply
6, which is configured to supply driving power to the fan
2 of each of the centrifugal air-sending devices 1, and a
heat exchanger 10, which is located to face the discharge
ports 42a of air, the discharge port 42a being formed in
each of the scroll casings 4 of the centrifugal air-sending
devices 1. In addition, the air-conditioning apparatus 40
includes a housing 16, which houses, in its inside, the
centrifugal air-sending devices 1, the driving power sup-
ply 6, and the heat exchanger 10 and which is installed
on a ceiling of an air-conditioning target space. Further-
more, the air-conditioning apparatus 40 may include a
heat-insulating material 13 in a heat-exchanging cham-
ber 26, which will be described later.

(Housing 16)

[0049] As illustrated in Fig. 4, the housing 16 has a box
shape and has the top portion 16a, a bottom portion 16b,
and side portions 16c to form a cuboid shape. The shape
of the housing 16 is not limited to a cuboid shape and
may be a different shape such as a cylindrical shape, a
rectangular column shape, a circular cone shape, a
shape having a plurality of corners, and a shape having
a plurality of curved surfaces.
[0050] The housing 16 has, as one of the side portions
16c, an inlet wall 16c1 having a housing inlet 18. A filter
for removing dust in air may be located at the housing
inlet 18. In addition, the housing 16 has, as one of the
side portions 16c, an outlet wall 16c2 having a housing
outlet 17.
[0051] The inlet wall 16c1 and the outlet wall 16c2 of

the housing 16 form side wall surfaces located opposite
to each other across the heat exchanger 10 and the cen-
trifugal air-sending devices 1. The housing inlet 18 is only
required to be located at a position perpendicular to the
axial direction of the rotation axis RS of each of the cen-
trifugal air-sending devices 1. Thus, for example, the bot-
tom portion 16b may have the housing inlet 18.
[0052] Air that flows into an air-sending chamber 25,
which will be described later, passes through the housing
inlet 18 of the housing 16. An arrow IR illustrated in Fig.
6 represents air to be sucked into the housing inlet 18.
Air that flows out of the heat-exchanging chamber 26,
which will be described later, passes through the housing
outlet 17 of the housing 16. An arrow OR illustrated in
Fig. 6 represents air to be blown out of the housing outlet
17.
[0053] As illustrated in Figs. 4 and 5, the housing outlet
17 and the housing inlet 18 each have a rectangular
shape. Each shape of the housing outlet 17 and the hous-
ing inlet 18 is not limited to a rectangular shape and may
be a different shape such as a circular shape and an oval
shape.
[0054] A partition plate 19 partitions the internal space
of the housing 16 into the air-sending chamber 25, which
is a space located at the suction sides of the scroll casings
4, and the heat-exchanging chamber 26, which is a space
located at the discharge sides of the scroll casings 4.
That is, the partition plate 19 partitions the internal space
of the housing 16 into the air-sending chamber 25, in
which the fans 2 are located, and the heat-exchanging
chamber 26, in which the heat exchanger 10 is located.
As illustrated in Fig. 5, the housing 16 houses, in its inside,
the driving power supply 6, the two centrifugal air-sending
devices 1, and the heat exchanger 10.

(Driving Power Supply 6)

[0055] The driving power supply 6 is, for example, a
motor. The driving power supply 6 is supported by a motor
support 9a, which is fixed to the top portion 16a of the
housing 16. The driving power supply 6 has an output
shaft 6a. The output shaft 6a is located to extend parallel
to the inlet wall 16c1 having the housing inlet 18 and the
outlet wall 16c2 having the housing outlet 17.

(Centrifugal Air-sending Devices 1)

[0056] The centrifugal air-sending devices 1 each have
the fan 2 and the scroll casing 4 having the bell mouths
3. As illustrated in Figs. 5 and 6, the discharge part 42
of the scroll casing 4 of the centrifugal air-sending device
1 is fixed to the partition plate 19.
[0057] As illustrated in Fig. 5, the fan 2 of each of the
two centrifugal air-sending devices 1 of the air-condition-
ing apparatus 40 is attached to the output shaft 6a. The
centrifugal air-sending device 1 having the fan 2 forms
airflow to be sucked into the housing 16 from the housing
inlet 18 and blown out into an air-conditioning target
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space from the housing outlet 17. The number of the
centrifugal air-sending devices 1 to be located in the
housing 16 is not limited to two and may be one or three
or more.
[0058] As illustrated in Fig. 6, the second casing part
46 of the scroll casing 4 has a portion of the circumfer-
ential wall 4c facing the housing inlet 18. Other compo-
nents are not located between the housing inlet 18 and
the portion of the circumferential wall 4c facing the hous-
ing inlet 18. Thus, the portion of the circumferential wall
4c and the housing inlet 18 directly face each other.
[0059] Here, as illustrated in Fig. 6, when viewed in the
axial direction of the rotation axis RS of the fan 2, virtual
lines that connect opposite ends 18a and 18b of the hous-
ing inlet 18 and the rotation axis RS are defined as first
virtual lines CL. When viewed in the axial direction of the
rotation axis RS, the end 18a is a top end of the housing
inlet 18, and the end 18b is a bottom end of the housing
inlet 18.
[0060] Then, as illustrated in Fig. 6, when viewed in
the axial direction of the rotation axis RS of the fan 2, a
substantially triangular area defined by the first virtual
lines CL and a line that represents the housing inlet 18
is defined as an area SB. As illustrated in Fig. 6, the fixing
portions 20 of the centrifugal air-sending device 1 are
each located, when viewed in the axial direction of the
rotation axis RS of the fan 2, in an area other than the
area SB defined by the first virtual lines CL and the line
that represents the housing inlet 18.
[0061] The first fixing portion 20A is located opposite
to the second fixing portion 20B across the rotation axis
RS. The second fixing portion 20B is located opposite to
the first fixing portion 20A across the rotation axis RS.
The positional relationship between the first fixing portion
20A and the second fixing portion 20B is not limited to
this relationship.
[0062] Similarly, the first boundary 61 is located oppo-
site to the second boundary 62 across the rotation axis
RS. The second boundary 62 is located opposite to the
first boundary 61 across the rotation axis RS. The posi-
tional relationship between the first boundary 61 and the
second boundary 62 is not limited to this relationship.

(Heat Exchanger 10)

[0063] As described above, the heat exchanger 10 is
located to face the discharge port 42a of the centrifugal
air-sending device 1. The heat exchanger 10 is located
in an air passage in the housing 16 for air discharged by
the centrifugal air-sending device 1. The heat exchanger
10 adjusts the temperature of air sucked into the housing
16 through the housing inlet 18 and to be blown out into
an air-conditioning target space through the housing out-
let 17. A heat exchanger having a known structure is
applicable to the heat exchanger 10.
[0064] The air-conditioning apparatus 40 is configured
in such a manner that the housing inlet 18, the scroll
casings 4 of the centrifugal air-sending devices 1, the

heat exchanger 10, and the housing outlet 17 are ar-
ranged in the named order in a direction from the housing
inlet 18 toward the housing outlet 17 of the air-condition-
ing apparatus 40. In the case of such a ceiling suspended
air-conditioning apparatus 40, these components are ar-
ranged in a horizontal direction.
[0065] Fig. 7 is a side view schematically illustrating
the internal configuration of a modification example of
the air-conditioning apparatus 40 according to Embodi-
ment 1. As described above, for example, as illustrated
in Fig. 3, the area SA is described as an area between
the edge 42d and the boundary line 42e when viewed in
the direction parallel to the axial direction of the rotation
axis RS of the fan 2. However, the area SA is not limited
to this area. For example, as illustrated in Fig. 7, a vertical
virtual line that passes through the inner end portion 41a
of the scroll casing 4 and that connects the top portion
16a, which forms the top surface of the housing 16, and
the bottom portion 16b, which forms the bottom surface
of the housing 16, is defined as a virtual line FL.
[0066] In this case, the area SA may be an area of the
scroll casing 4 defined by the virtual line FL and a line
that represents the discharge port 42a.

[Operation Example of Air-conditioning Apparatus 40]

[0067] When the fans 2 are rotated by driving the driv-
ing power supply 6, air in an air-conditioning target space
is sucked into the housing 16 through the housing inlet
18. The air sucked into the housing 16 flows along the
bell mouths 3 and is sucked into the fans 2. The air sucked
into the fans 2 is blown out in radial directions of the fans 2.
[0068] The pressure of the air blown out of the fans 2
increases while the air passes through the scroll casings
4. The air whose pressure is increased is blown out
through the discharge ports 42a of the scroll casings 4
and is then supplied to the heat exchanger 10. The air
supplied to the heat exchanger 10 is subjected to heat
exchange with a heat exchange medium such as refrig-
erant flowing in the heat exchanger 10 while the air pass-
es through the heat exchanger 10, and the temperature
and the humidity of the air are adjusted. The air that has
passed through the heat exchanger 10 is blown out into
the air-conditioning target space through the housing out-
let 17.

[Operation and Effect of Air-conditioning Apparatus 40]

[0069] The centrifugal air-sending device 1 has the fix-
ing portions 20, at which the first casing part 45 and the
second casing part 46 are fixed to each other. The fixing
portions 20 are located in the side wall 4a. The fixing
portions 20 are each located, when viewed in the axial
direction of the rotation axis RS of the fan 2, in an area
other than the area SB defined by the first virtual lines
CL and the line that represents the housing inlet 18, the
first virtual lines CL being the virtual lines that connect
the opposite ends of the housing inlet 18 and the rotation
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axis RS. The fixing portions 20 are located away from
the housing inlet 18 of the air-conditioning apparatus 40,
and the air-conditioning apparatus 40 is thus capable of
inhibiting interference between the fixing portions 20 and
high-velocity air flowing in through the housing inlet 18.
As a result, the air-conditioning apparatus 40 inhibits sep-
aration of air flowing in the bell mouths 3 and is thus
capable of inhibiting a reduction in the amount of gas
flowing into the scroll casing 4.
[0070] Fig. 8 is a schematic diagram of a centrifugal
air-sending device 1L according to a comparative exam-
ple when the centrifugal air-sending device 1L is viewed
in the axial direction of the rotation axis RS. Fig. 9 is a
schematic diagram of the separated centrifugal air-send-
ing device 1L according to the comparative example. Fig.
10 is a schematic diagram illustrating an example of the
internal configuration of an air-conditioning apparatus
40L according to the comparative example. The centrif-
ugal air-sending device 1L and the air-conditioning ap-
paratus 40L according to the comparative example will
be described by use of Figs. 8 to 10.
[0071] As illustrated in Fig. 10, the air-conditioning ap-
paratus 40L according to the comparative example in-
cludes the centrifugal air-sending devices 1L. As illus-
trated in Figs. 8 and 9, a scroll casing 4L of each of the
centrifugal air-sending devices 1L is separated into two
parts, which are a lower casing part 47L and an upper
casing part 48L, to contain the fan 2. The scroll casing
4L separated into the two parts, which are the lower cas-
ing part 47L and the upper casing part 48L, has a bound-
ary 60L, which is located in a discharge part 42L forming
the discharge port 42a of the scroll casing 4L and at which
the two parts are fixed to each other. In addition, the scroll
casing 4L has another boundary 60L, which is located
opposite to a boundary 60 of the discharge part 42L
across the suction port 5 of the scroll casing 4L.
[0072] To fix the two separated parts, which are the
lower casing part 47L and the upper casing part 48L, to
each other, the centrifugal air-sending device 1L accord-
ing to the comparative example has a fixing portion 20L
located at a position in a side wall surface of the scroll
casing 4L in the vicinity of each boundary 60L.
[0073] Typically, when air that has flowed in through
an inlet of an air-conditioning apparatus flows into a fan
along a bell mouth of a scroll casing, the airflow varies
in velocity with positions in the circumferential direction
of the rotation axis of the fan, and the air velocity increas-
es at the inlet of the air-conditioning apparatus. Thus, as
illustrated in the area defined by a broken line BD illus-
trated in Fig. 10, in the air-conditioning apparatus 40L
according to the comparative example, airflow AR and
the fixing portion 20L located and facing the housing inlet
18 of the air-conditioning apparatus 40L may interfere
with each other. Such interference between the airflow
AR and the fixing portion 20L located and facing the hous-
ing inlet 18 of the air-conditioning apparatus 40L may
cause separation of air flowing in a bell mouth and thus
may reduce the amount of gas flowing into the scroll cas-

ing 4L.
[0074] On the other hand, the air-conditioning appara-
tus 40 according to Embodiment 1 has the configuration
described above in which the fixing portions 20 are lo-
cated away from the housing inlet 18 of the air-condition-
ing apparatus 40 and is thus capable of inhibiting inter-
ference between the fixing portions 20 and high-velocity
air flowing in through the housing inlet 18. As a result,
the air-conditioning apparatus 40 inhibits separation of
air flowing in the bell mouths 3 and is thus capable of
inhibiting a reduction in the amount of gas flowing into
the scroll casings 4.
[0075] In addition, interference between the airflow AR
and the fixing portion 20L located and facing the housing
inlet 18 of the air-conditioning apparatus 40L according
to the comparative example may cause noise and thus
may increase noise emitted from the air-conditioning ap-
paratus 40L.
[0076] On the other hand, the air-conditioning appara-
tus 40 according to Embodiment 1 has the configuration
described above in which the fixing portions 20 are lo-
cated away from the housing inlet 18 of the air-condition-
ing apparatus 40 and is thus capable of inhibiting inter-
ference between the fixing portions 20 and high-velocity
air flowing in through the housing inlet 18. As a result,
the air-conditioning apparatus 40 is capable of inhibiting
generation of noise caused by interference between the
fixing portions 20 and high-velocity air flowing in through
the housing inlet 18 and is thus capable of reducing noise
emitted from the air-conditioning apparatus 40 compared
with the air-conditioning apparatus 40L according to the
comparative example.
[0077] Furthermore, typically, the pressure of air flow-
ing in a scroll casing increases while the air moves toward
a discharge port of the scroll casing. In the air-condition-
ing apparatus 40L according to the comparative exam-
ple, the boundary 60L is located in the discharge part
42L forming the discharge port 42a of the scroll casing
4L. Thus, high-pressure air whose pressure is increased
is prone to leak through the boundary 60L of the dis-
charge part 42L.
[0078] On the other hand, in the air-conditioning appa-
ratus 40 according to Embodiment 1, the boundaries 60
are each located in a portion other than the discharge
part 42. Since the boundaries 60 are not located in the
discharge part 42, through which high-pressure air pass-
es, the air-conditioning apparatus 40 according to Em-
bodiment 1 is capable of inhibiting air leakage through
the boundaries 60 compared with the air-conditioning ap-
paratus 40L according to the comparative example.
[0079] Furthermore, in the air-conditioning apparatus
40 according to Embodiment 1, the boundaries 60 are
each located in an area other than the area SA located
between the inner end portion 41a, which is the inner end
of the scroll casing 4, and the discharge port 42a in the
direction in which air flows in the discharge part 42. That
is, the boundaries 60 of the air-conditioning apparatus
40 according to Embodiment 1 are not located in the dis-
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charge part 42. Since the boundaries 60 are not located
in the discharge part 42, through which high-pressure air
passes, the air-conditioning apparatus 40 according to
Embodiment 1 is capable of inhibiting air leakage through
the boundaries 60 compared with the air-conditioning ap-
paratus 40L according to the comparative example.
[0080] Furthermore, the inlet wall 16c1 having the
housing inlet 18 and the outlet wall 16c2 having the hous-
ing outlet 17 of the air-conditioning apparatus 40 form
the side wall surfaces located opposite to each other
across the heat exchanger 10 and the centrifugal air-
sending devices 1. Thus, the air-conditioning apparatus
40 is allowed to be configured in such a manner that the
inlet wall 16c1, the centrifugal air-sending devices 1, the
heat exchanger 10, and the outlet wall 16c2 are arranged
in the horizontal direction. It is thus possible to make,
with a simple form, the air passage from the housing inlet
18 to the housing outlet 17. Furthermore, since these
components are allowed to be arranged in the horizontal
direction, the air-conditioning apparatus 40 is usable as,
for example, a ceiling suspended air-conditioning appa-
ratus.

Embodiment 2

[Air-conditioning Apparatus 40A]

[0081] Fig. 11 is a side view schematically illustrating
an example of the internal configuration of an air-condi-
tioning apparatus 40A according to Embodiment 2. Parts
having the same configurations as those of the air-con-
ditioning apparatus 40 illustrated in Figs. 1 to 10 have
the same reference signs, and their descriptions are omit-
ted. The positions of the boundaries 60 and the fixing
portions 20 of a centrifugal air-sending device 1A housed
in the air-conditioning apparatus 40A according to Em-
bodiment 2 are further specified. Thus, the configurations
in which the boundaries 60 and the fixing portions 20 of
the centrifugal air-sending device 1A are located will be
mainly described below by use of Fig. 11. The configu-
rations of the air-conditioning apparatus 40A and the cen-
trifugal air-sending device 1A according to Embodiment
2 are the same as the respective configurations of the
air-conditioning apparatus 40 and the centrifugal air-
sending device 1 according to Embodiment 1 unless oth-
erwise described.
[0082] The boundaries 60 of the centrifugal air-sending
device 1A include the first boundary 61, which is located
upstream in the direction in which air flows in the circum-
ferential wall 4c, and the second boundary 62, which is
located downstream in the direction in which air flows in
the circumferential wall 4c. Between the housing inlet 18
and the housing outlet 17 of the air-conditioning appara-
tus 40A, one of the first boundary 61 and the second
boundary 62 is located closer to the housing outlet 17
than is the other of the first boundary 61 and the second
boundary 62. That is, unlike Embodiment 1, the first
boundary 61 and the second boundary 62 of the centrif-

ugal air-sending device 1A are not located in line with
each other but are located to be shifted from each other
in a left-right direction.
[0083] The fixing portions 20 are located at the bound-
aries 60 of the air-conditioning apparatus 40A. Thus, be-
tween the housing inlet 18 and the housing outlet 17 of
the air-conditioning apparatus 40A, one of the first fixing
portion 20A and the second fixing portion 20B is located
closer to the housing outlet 17 than is the other of the
first fixing portion 20A and the second fixing portion 20B.
That is, the first fixing portion 20A and the second fixing
portion 20B of the centrifugal air-sending device 1Aare
located to be shifted from each other in the left-right di-
rection.
[0084] Here, when viewed in the axial direction of the
rotation axis RS of the fan 2, a portion of the first boundary
61 located at the inner edge of the suction port 5 is defined
as a first inner edge 5a, and a portion of the second
boundary 62 located at the inner edge of the suction port
5 is defined as a second inner edge 5b. In the scroll casing
4, when viewed in the axial direction of the rotation axis
RS of the fan 2, a second virtual line TL, which is a virtual
line that connects the first inner edge 5a and the second
inner edge 5b, may be located closer to the housing outlet
17 than is the rotation axis RS.

[Operation and Effect of Air-conditioning Apparatus 40A]

[0085] The air-conditioning apparatus 40A is the same,
as the air-conditioning apparatus 40 in Embodiment 1,
in the positions at which the boundaries 60 are located
and the positions at which the fixing portions 20 are lo-
cated and thus achieves effects similar to those of the
air-conditioning apparatus 40.
[0086] Between the housing inlet 18 and the housing
outlet 17 of the air-conditioning apparatus 40A, one of
the first boundary 61 and the second boundary 62 is lo-
cated closer to the housing outlet 17 than is the other of
the first boundary 61 and the second boundary 62. When
the air-conditioning apparatus 40A has this configuration,
one of the first fixing portion 20A and the second fixing
portion 20B is located away from the housing inlet 18.
[0087] Thus, in the air-conditioning apparatus 40A, the
velocity of airflow that interferes with the fixing portions
20 located away from the housing inlet 18 is low. When
the velocity of airflow that interferes with the fixing por-
tions 20 is low, separation of air flowing in the bell mouths
3 is inhibited. Thus, the air-conditioning apparatus 40A
is capable of inhibiting a reduction in the amount of gas
flowing into the scroll casing 4. In addition, when the ve-
locity of airflow that interferes with the fixing portions 20
is low, the air-conditioning apparatus 40A is capable of
inhibiting generation of noise caused by interference be-
tween the airflow and the fixing portions 20 and is thus
capable of reducing noise emitted from the air-condition-
ing apparatus 40A compared with the air-conditioning
apparatus 40L.
[0088] The centrifugal air-sending device 1A is formed
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in consideration of the balance between the surface area
of the first casing part 45 and the surface area of the
second casing part 46. When the air-conditioning appa-
ratus 40A has the configuration described above, it is
possible to maintain a sufficient distance between the
housing inlet 18 and each fixing portion 20 while balanc-
ing the surface area of the first casing part 45 and the
surface area of the second casing part 46 with each other.
[0089] In addition, in the scroll casing 4, the second
virtual line TL may be located closer to the housing outlet
17 than is the rotation axis RS. When the air-conditioning
apparatus 40L has this configuration, both the first fixing
portion 20A and the second fixing portion 20B are located
further away from the housing inlet 18 than is the first
fixing portion 20A and the second fixing portion 20B lo-
cated opposite to each other across the rotation axis RS.
[0090] Thus, in the air-conditioning apparatus 40A, the
velocity of airflow that interferes with the fixing portions
20 is low. When the velocity of airflow that interferes with
the fixing portions 20 is low, separation of air flowing in
the bell mouths 3 is inhibited. Thus, the air-conditioning
apparatus 40A is capable of inhibiting a reduction in the
amount of gas flowing into the scroll casing 4. In addition,
when the velocity of airflow that interferes with the fixing
portions 20 is low, the air-conditioning apparatus 40A is
capable of inhibiting generation of noise caused by inter-
ference between the airflow and the fixing portions 20
and is thus capable of reducing noise emitted from the
air-conditioning apparatus 40A compared with the air-
conditioning apparatus 40L.

Embodiment 3

[Air-conditioning Apparatus 40B]

[0091] Fig. 12 is a side view schematically illustrating
an example of the internal configuration of an air-condi-
tioning apparatus 40B according to Embodiment 3. Parts
having the same configurations as those of the air-con-
ditioning apparatus 40 and other apparatuses illustrated
in Figs. 1 to 11 have the same reference signs, and their
descriptions are omitted. The configuration of the bound-
aries 60 of a centrifugal air-sending device 1B housed in
the air-conditioning apparatus 40B according to Embod-
iment 3 is further specified. Thus, the configuration of the
boundaries 60 of the centrifugal air-sending device 1B
will be mainly described below by use of Fig. 12. The
configurations of the air-conditioning apparatus 40B and
the centrifugal air-sending device 1B according to Em-
bodiment 3 are the same as the respective configurations
of the air-conditioning apparatus 40 and the centrifugal
air-sending device 1 according to Embodiment 1 unless
otherwise described.
[0092] The centrifugal air-sending device 1B has a
scroll casing 4B. The circumferential wall 4c of the scroll
casing 4B has flat portions 65, each of which is a portion
of the wall formed in a flat shape. The flat portion 65 is
formed in a flat shape and located in a portion of the

circumferential wall 4c formed in a volute shape. When
viewed in the axial direction of the rotation axis RS of the
fan 2, the flat portion 65 is formed in a linear shape.
[0093] The scroll casing 4B is formed in such a manner
that the boundary 60 separates the flat portion 65. That
is, the flat portion 65 is located at the boundary 60. When
viewed in the axial direction of the rotation axis RS of the
fan 2, the flat portion 65 located at the first boundary 61
and the flat portion 65 located at the second boundary
62 may be located parallel to each other. However, the
configuration of the scroll casing 4 is not limited to such
a configuration in which the flat portion 65 located at the
first boundary 61 and the flat portion 65 located at the
second boundary 62 are located parallel to each other.

[Operation and Effect of Air-conditioning Apparatus 40B]

[0094] The air-conditioning apparatus 40B is the same,
as the air-conditioning apparatus 40 in Embodiment 1,
in the positions at which the boundaries 60 are located
and the positions at which the fixing portions 20 are lo-
cated and thus achieves effects similar to those of the
air-conditioning apparatus 40.
[0095] In addition, the scroll casing 4B is formed in such
a manner that the boundary 60 separates the flat portion
65. When the first casing part 45 and the second casing
part 46 are each made of a resin, the boundary 60 pro-
vided with the flat portion 65 facilitates removal of the
first casing part 45 and the second casing part 46 from
a mold and thus facilitates production of the air-condi-
tioning apparatus 40B.
[0096] Furthermore, when viewed in the axial direction
of the rotation axis RS of the fan 2, the flat portion 65
located at the first boundary 61 and the flat portion 65
located at the second boundary 62 are located parallel
to each other. When the first casing part 45 and the sec-
ond casing part 46 are each made of a resin and the flat
portion 65 located at the first boundary 61 and the flat
portion 65 located at the second boundary 62 are located
parallel to each other, removal of the first casing part 45
and the second casing part 46 from a mold is further
facilitated and production of the air-conditioning appara-
tus 40B is thus facilitated.

Embodiment 4

[Air-conditioning Apparatus 40C]

[0097] Fig. 13 is a side view schematically illustrating
an example of the internal configuration of an air-condi-
tioning apparatus 40C according to Embodiment 4. Parts
having the same configurations as those of the air-con-
ditioning apparatus 40 and other apparatuses illustrated
in Figs. 1 to 12 have the same reference signs, and their
descriptions are omitted. The positions of the boundaries
60 and the fixing portions 20 of a centrifugal air-sending
device 1C housed in the air-conditioning apparatus 40C
according to Embodiment 4 are further specified. Thus,
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the configurations in which the boundaries 60 and the
fixing portions 20 of the centrifugal air-sending device 1C
are located will be mainly described below by use of Fig.
13. The configurations of the air-conditioning apparatus
40C and the centrifugal air-sending device 1C according
to Embodiment 4 are the same as the respective config-
urations of the air-conditioning apparatus 40 and the cen-
trifugal air-sending device 1 according to Embodiment 1
unless otherwise described.
[0098] As illustrated in Fig. 13, when viewed in the axial
direction of the rotation axis RS of the fan 2, the substan-
tially triangular area defined by the first virtual lines CL
and the line that represents the housing inlet 18 is defined
as the area SB. As illustrated in Fig. 13, the fixing portions
20 of the centrifugal air-sending device 1C are each lo-
cated, when viewed in the axial direction of the rotation
axis RS of the fan 2, in an area other than the area SB
defined by the first virtual lines CL and the line that rep-
resents the housing inlet 18.
[0099] In addition, as illustrated in Fig. 13, when viewed
in the axial direction of the rotation axis RS of the fan 2,
a virtual line that connects the inner end portion 41a and
the rotation axis RS is defined as a first reference line
SL1, and the position that is located on the first reference
line SL1 and that is located at the middle between the
inner end portion 41a and the rotation axis RS is defined
as a middle position M1. In addition, a virtual line that
includes the middle position M1 and that extends in an
up-down direction is defined as a second reference line
SL2. The second reference line SL2 is, for example, a
line in a weight direction.
[0100] The fixing portions 20 are located in a portion
of the side wall 4a located between the second reference
line SL2 and the line that represents the housing inlet 18.
Thus, as illustrated in Fig. 13, the fixing portions 20 are
each located in an area SC of the side wall 4a, the area
SC being located between the area SB and the second
reference line SL2.

[Operation and Effect of Air-conditioning Apparatus 40C]

[0101] The air-conditioning apparatus 40C is the
same, as the air-conditioning apparatus 40 in Embodi-
ment 1, in the positions at which the boundaries 60 are
located and the positions at which the fixing portions 20
are located and thus achieves effects similar to those of
the air-conditioning apparatus 40.
[0102] In addition, the fixing portions 20 are located in
the portion of the side wall 4a located between the second
reference line SL2 and the line that represents the hous-
ing inlet 18. The fixing portions 20 are located away from
the housing inlet 18 of the air-conditioning apparatus
40C, and the air-conditioning apparatus 40C is thus ca-
pable of inhibiting interference between the fixing por-
tions 20 and high-velocity air flowing in through the hous-
ing inlet 18. As a result, the air-conditioning apparatus
40C inhibits separation of air flowing in the bell mouths
3 and is thus capable of inhibiting a reduction in the

amount of gas flowing into the scroll casing 4.
[0103] Furthermore, since the fixing portions 20 are
located in the portion of the side wall 4a located between
the second reference line SL2 and the line that represents
the housing inlet 18, it is possible to balance the surface
area of the first casing part 45 and the surface area of
the second casing part 46 of the centrifugal air-sending
device 1C with each other.

Embodiment 5

[Air-conditioning Apparatus 40D]

[0104] Fig. 14 is a side view schematically illustrating
an example of the internal configuration of an air-condi-
tioning apparatus 40D according to Embodiment 5. Parts
having the same configurations as those of the air-con-
ditioning apparatus 40 and other apparatuses illustrated
in Figs. 1 to 13 have the same reference signs, and their
descriptions are omitted. The air-conditioning apparatus
40D according to Embodiment 5 differs from the air-con-
ditioning apparatus 40 according to Embodiment 1 in the
position at which the housing inlet 18 is located in a hous-
ing 16D. The relationship between the housing 16D and
the centrifugal air-sending device 1 will be mainly de-
scribed below by use of Fig. 14. The configuration of the
air-conditioning apparatus 40D according to Embodi-
ment 5 is the same as the configuration of the air-condi-
tioning apparatus 40 according to Embodiment 1 unless
otherwise described.
[0105] The housing 16D has an inlet wall 16b1 having
the housing inlet 18 and the outlet wall 16c2 having the
housing outlet 17. The inlet wall 16b1 forms a portion of
a bottom wall of the housing 16D. The inlet wall 16b1 is
a portion of the bottom portion 16b. The outlet wall 16c2
forms a side wall of the housing 16D.
[0106] As illustrated in Fig. 14, the second casing part
46 of the scroll casing 4 has a portion of the circumfer-
ential wall 4c facing the housing inlet 18. Other compo-
nents are not located between the housing inlet 18 and
the portion of the circumferential wall 4c facing the hous-
ing inlet 18. Thus, the portion of the circumferential wall
4c and the housing inlet 18 directly face each other.
[0107] Here, as illustrated in Fig. 14, when viewed in
the axial direction of the rotation axis RS of the fan 2,
virtual lines that connect opposite ends 18d and 18e of
the housing inlet 18 and the rotation axis RS are defined
as first virtual lines CL. When viewed in the axial direction
of the rotation axis RS, the end 18d is an end closer to
the housing outlet 17 or an end closer to the front of the
housing 16D than is the end 18e, which is an end closer
to the rear of the housing 16D than is the end 18d. Here,
the side of the housing 16D having the housing outlet 17
is the front of the housing 16D, and the side of the housing
16D opposite to the housing outlet 17 is the rear of the
housing 16D.
[0108] Then, as illustrated in Fig. 14, when viewed in
the axial direction of the rotation axis RS of the fan 2, a
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substantially triangular area defined by the first virtual
lines CL and a line that represents the housing inlet 18
is defined as an area SB. As illustrated in Fig. 14, the
fixing portions 20 of the centrifugal air-sending device 1
are each located, when viewed in the axial direction of
the rotation axis RS of the fan 2, in an area other than
the area SB defined by the first virtual lines CL and the
line that represents the housing inlet 18.

[Operation and Effect of Air-conditioning Apparatus 40D]

[0109] The air-conditioning apparatus 40D is the
same, as the air-conditioning apparatus 40 in Embodi-
ment 1, in the positions at which the boundaries 60 are
located and the positions at which the fixing portions 20
are located and thus achieves effects similar to those of
the air-conditioning apparatus 40.
[0110] In addition, the inlet wall 16b1 having the hous-
ing inlet 18 forms a portion of the bottom wall of the hous-
ing 16D, and the outlet wall 16c2 having the housing out-
let 17 forms the side wall of the housing 16D. Thus, the
air-conditioning apparatus 40D is capable of sucking air
through the bottom and discharging conditioned air side-
ward.

Embodiment 6

[Air-conditioning Apparatus 40E]

[0111] Fig. 15 is a side view schematically illustrating
an example of the internal configuration of an air-condi-
tioning apparatus 40E according to Embodiment 6. Parts
having the same configurations as those of the air-con-
ditioning apparatus 40 and other apparatuses illustrated
in Figs. 1 to 14 have the same reference signs, and their
descriptions are omitted. The air-conditioning apparatus
40E according to Embodiment 6 differs from the air-con-
ditioning apparatus 40 according to Embodiment 1 in the
position at which the housing inlet 18 is located in a hous-
ing 16E. The relationship between the housing 16E and
the centrifugal air-sending device 1 will be mainly de-
scribed below by use of Fig. 15. The configuration of the
air-conditioning apparatus 40E according to Embodi-
ment 6 is the same as the configuration of the air-condi-
tioning apparatus 40 according to Embodiment 1 unless
otherwise described.
[0112] The housing 16E has the inlet wall 16b1 having
the housing inlet 18 and the outlet wall 16c2 having the
housing outlet 17. The inlet wall 16b1 forms a portion of
a bottom wall of the housing 16E. The inlet wall 16b1 is
a portion of the bottom portion 16b. The outlet wall 16c2
forms a side wall of the housing 16E.
[0113] In addition, the housing 16E has, as one of the
side portions 16c, the inlet wall 16c1 having the housing
inlet 18. The inlet wall 16c1 and the outlet wall 16c2 of
the housing 16E form side wall surfaces located opposite
to each other across the heat exchanger 10 and the cen-
trifugal air-sending devices 1. The housing 16E has two

air inlets, which are the housing inlet 18 formed in the
inlet wall 16b1 and the housing inlet 18 formed in the inlet
wall 16c1.
[0114] As illustrated in Fig. 15, the second casing part
46 of the scroll casing 4 has a portion of the circumfer-
ential wall 4c facing the two air inlets, which are the hous-
ing inlet 18 formed in the inlet wall 16b1 and the housing
inlet 18 formed in the inlet wall 16c1. Other components
are not located between the housing inlets 18 and the
portion of the circumferential wall 4c facing the housing
inlets 18. Thus, the portion of the circumferential wall 4c
and the housing inlets 18 directly face each other.
[0115] Here, as illustrated in Fig. 15, when viewed in
the axial direction of the rotation axis RS of the fan 2, the
shortest virtual line that connects a surface that repre-
sents the housing inlet 18 of the inlet wall 16c1 and the
rotation axis RS is defined as a lateral line EL1. The lateral
line EL1 is a line perpendicular to the surface that repre-
sents the housing inlet 18 of the inlet wall 16c1.
[0116] In addition, when viewed in the axial direction
of the rotation axis RS of the fan 2, the shortest virtual
line that connects a surface that represents the housing
inlet 18 of the inlet wall 16b1 and the rotation axis RS is
defined as a longitudinal line EL2. The longitudinal line
EL2 is a line perpendicular to the surface that represents
the housing inlet 18 of the inlet wall 16b1.
[0117] Then, when viewed in the axial direction of the
rotation axis RS of the fan 2, an area defined by a line
that represents the housing inlet 18 of the inlet wall 16c1,
the lateral line EL1, a line that represents the housing
inlet 18 of the inlet wall 16b1, and the longitudinal line
EL2 is defined as an area SE.
[0118] In the air-conditioning apparatus 40E, the area
SE does not include the fixing portions 20 and the bound-
aries 60.

[Operation and Effect of Air-conditioning Apparatus 40E]

[0119] The area SE is an area that is close to two air
inlets, which are the housing inlet 18 formed in the inlet
wall 16b1 and the inlet wall 16c1, and into which the
amount of sucked air is relatively large. In the air-condi-
tioning apparatus 40E, the area SE does not include the
fixing portions 20 and the boundaries 60. When the air-
conditioning apparatus 40E has this configuration, the
fixing portions 20 are not located in such an area into
which the amount of sucked air is relatively large.
[0120] Thus, the air-conditioning apparatus 40E is ca-
pable of reducing the amount of airflow that interferes
with the fixing portions 20. When the amount of airflow
that interferes with the fixing portions 20 is reduced, sep-
aration of air flowing in the bell mouths 3 is inhibited.
Thus, the air-conditioning apparatus 40E is capable of
inhibiting a reduction in the amount of gas flowing into
the scroll casing 4. In addition, when the amount of airflow
that interferes with the fixing portions 20 is reduced, the
air-conditioning apparatus 40E is capable of inhibiting
generation of noise caused by interference between the
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airflow and the fixing portions 20 and is thus capable of
reducing noise emitted from the air-conditioning appara-
tus 40E compared with the air-conditioning apparatus
40L.
[0121] In addition, in the air-conditioning apparatus
40E, the area SE does not include the fixing portions 20
and the boundaries 60. In the air-conditioning apparatus
40E, the velocity of airflow that interferes with the fixing
portions 20 located away from the two air inlets, which
are the housing inlet 18 formed in the inlet wall 16b1 and
the inlet wall 16c1, is low. When the velocity of airflow
that interferes with the fixing portions 20 is low, separation
of air flowing in the bell mouths 3 is inhibited. Thus, the
air-conditioning apparatus 40E is capable of inhibiting a
reduction in the amount of gas flowing into the scroll cas-
ing 4. In addition, when the velocity of airflow that inter-
feres with the fixing portions 20 is low, the air-conditioning
apparatus 40E is capable of inhibiting generation of noise
caused by interference between the airflow and the fixing
portions 20 and is thus capable of reducing noise emitted
from the air-conditioning apparatus 40E compared with
the air-conditioning apparatus 40L.
[0122] In each of Embodiments 1 to 6 described above,
an example is described in which the double suction cen-
trifugal air-sending device 1 having the double suction
fan 2, in which the blades 2d are located on both sides
of a main plate 11. However, Embodiments 1 to 6 are
also applicable to a single suction centrifugal air-sending
device 1 having a single suction fan 2, in which the blades
2d are located on only one side of the main plate 11.
[0123] Embodiments 1 to 6 described above may be
combined with each other. The configurations in the em-
bodiments above are examples. Thus, the configurations
are allowed to be combined with other known techniques,
and some of the configurations are allowed to be omitted
or modified without departing from the gist.

Reference Signs List

[0124] 1: centrifugal air-sending device, 1A: centrifugal
air-sending device, 1B: centrifugal air-sending device,
1C: centrifugal air-sending device, 1L: centrifugal air-
sending device, 2: fan, 2a: main plate, 2a1: peripheral
portion, 2b: axial portion, 2d: blade, 2e: suction port, 3:
bell mouth, 4: scroll casing, 4B: scroll casing, 4L: scroll
casing, 4a: side wall, 4a1: first side wall, 4a2: second
side wall, 4c: circumferential wall, 4c11: first end, 4c12:
second end, 5: suction port, 5a: first inner edge, 5b: sec-
ond inner edge, 6: driving power supply, 6a: output shaft,
9a: motor support, 10: heat exchanger, 11: main plate,
13: heat-insulating material, 16: housing, 16D: housing,
16E: housing, 16a: top portion, 16b: bottom portion,
16b1: inlet wall, 16c: side portion, 16c1: inlet wall, 16c2:
outlet wall, 17: housing outlet, 18: housing inlet, 18a: end,
18b: end, 18d: end, 18e: end, 19: partition plate, 20: fixing
portion, 20A: first fixing portion, 20B: second fixing por-
tion, 20L: fixing portion, 21: first engagement portion, 22:
second engagement portion, 25: air-sending chamber,

26: heat-exchanging chamber, 40: air-conditioning ap-
paratus, 40A: air-conditioning apparatus, 40B: air-condi-
tioning apparatus, 40C: air-conditioning apparatus, 40D:
air-conditioning apparatus, 40E: air-conditioning appa-
ratus, 40L: air-conditioning apparatus, 41: scroll part,
41a: inner end portion, 41b: outer end portion, 42: dis-
charge part, 42L: discharge part, 42a: discharge port,
42b: extended plate, 42c: diffuser plate, 42d: edge, 42e:
boundary line, 43: tongue portion, 45: first casing part,
46: second casing part, 47L: lower casing part, 48L: up-
per casing part, 60: boundary, 60L: boundary, 61: first
boundary, 62: second boundary, 65: flat portion, AR: air-
flow, BD: broken line, CL: first virtual line, EL1: lateral
line, EL2: longitudinal line, FL: virtual line, IR: arrow, M1:
middle position, OR: arrow, R: rotation direction, RS: ro-
tation axis, SA: area, SB: area, SC: area, SE: area, SL1:
first reference line, SL2: second reference line, TL: sec-
ond virtual line

Claims

1. An air-conditioning apparatus, comprising:

a centrifugal air-sending device that has a fan
driven to rotate and a scroll casing that houses
the fan, the scroll casing having a circumferential
wall and a side wall, the circumferential wall be-
ing formed in a volute shape, the side wall having
a suction port of air;
a driving power supply configured to supply driv-
ing power to the fan;
a heat exchanger located to face a discharge
port of air, the discharge port being formed in
the scroll casing; and
a housing that houses the centrifugal air-send-
ing device, the driving power supply, and the
heat exchanger, the housing having a partition
plate that partitions an interior of the housing
into an air-sending chamber in which the fan is
located and a heat-exchanging chamber in
which the heat exchanger is located, the housing
having a housing inlet through which air that
flows into the air-sending chamber passes and
a housing outlet through which air that flows out
of the heat-exchanging chamber passes,
the scroll casing having
a first casing part that has a discharge part that
forms the discharge port, the discharge part be-
ing fixed to the partition plate,
a second casing part that has a portion of the
circumferential wall that faces the housing inlet,
the second casing part being fixed to the first
casing part in such a manner that the second
casing part is capable of being detached, and
a fixing portion located in the side wall and at
which the first casing part and the second casing
part are fixed to each other,
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the first casing part and the second casing part
being fixed to each other at a boundary,
the boundary extending over the side wall and
the circumferential wall, the boundary being lo-
cated in a portion other than the discharge part,
the fixing portion being located, when the fixing
portion is viewed in an axial direction of a rotation
axis of the fan, in an area other than an area
defined by first virtual lines and a line that rep-
resents the housing inlet, the first virtual lines
being virtual lines that connect opposite ends of
the housing inlet and the rotation axis.

2. The air-conditioning apparatus of claim 1, wherein

the housing has
an inlet wall having the housing inlet, and
an outlet wall having the housing outlet, and
the inlet wall and the outlet wall form side wall
surfaces located opposite to each other across
the heat exchanger and the centrifugal air-send-
ing device.

3. The air-conditioning apparatus of claim 1 or 2,
wherein

the boundary includes
a first boundary located upstream in a direction
in which air flows in the circumferential wall, and
a second boundary located downstream in the
direction in which air flows in the circumferential
wall, and
between the housing inlet and the housing out-
let, one of the first boundary and the second
boundary is located closer to the housing outlet
than is an other of the first boundary and the
second boundary.

4. The air-conditioning apparatus of claim 3, wherein
in a case in which, when the scroll casing is viewed
in the axial direction of the rotation axis, a portion of
the first boundary located at an inner edge of the
suction port is a first inner edge and a portion of the
second boundary located at the inner edge of the
suction port is a second inner edge, in the scroll cas-
ing, a second virtual line that is a virtual line that
connects the first inner edge and the second inner
edge is located closer to the discharge port than is
the rotation axis.

5. The air-conditioning apparatus of any one of claims
1 to 4, wherein in a case where, when the fixing por-
tion is viewed in the axial direction of the rotation
axis, a virtual line that connects the rotation axis and
an inner end portion that is an inner end of the scroll
casing is a first reference line and a position located
at a middle of the first reference line is a middle po-
sition, a virtual line that includes the middle position

and that extends in an up-down direction is a second
reference line and the fixing portion is located in a
portion of the side wall located between the line that
represents the housing inlet and the second refer-
ence line.

6. The air-conditioning apparatus of claim 1, wherein

the housing has
an inlet wall having the housing inlet, and
an outlet wall having the housing outlet,
the inlet wall forms a portion of a bottom wall of
the housing, and
the outlet wall forms a side wall of the housing.

7. The air-conditioning apparatus of any one of claims
1 to 5, wherein

the circumferential wall has a flat portion that is
a portion of the wall formed in a flat shape, and
the scroll casing is formed in such a manner that
the boundary separates the flat portion.
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