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(54) ELECTRIC COMPONENT UNIT

(57)  The present invention aims to prevent an out-
door unit casing of an air conditioner from becoming large
and to reduce the cost. An electrical component unit (5)
houses a plurality of electrical components (52) including
a specific heat generating component in an outdoor unit
(3) of an air conditioner (1). The electrical component
unit includes a support member (51) and a reactor (521).

FIG. 4

The support member (51) has an arrangement portion
(511) in which some of the plurality of electrical compo-
nents (52) can be arranged, and a projecting portion (512)
outwardly projecting from the arrangement portion (511).
The reactor (521) is one of the plurality of electrical com-
ponents (52). It is disposed away from other electrical
components (52) and attached to the projecting portion
(512).
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Description
TECHNICAL FIELD

[0001] The present invention relates to an electrical
component unit. More specifically, the present invention
relates to an electrical component unit that supports elec-
trical components including a specific heat generating
component in an outdoor unit of an air conditioner.

BACKGROUND ART

[0002] Often an outdoor unit of an air conditioner in-
cludes a heat exchanger, an outdoor fan, a compressor,
areactor, and the like in an outdoor unit casing generally
made of a fire retardant material. In addition, an electrical
component unit in which various electrical components
such as a power transistor and a capacitor are embedded
is disposed in the outdoor unit casing. A control circuit in
the electrical component unit supplies drive power to the
outdoor fan, the compressor, and the like, and also con-
trols driving of these components.

[0003] Here, itis generally preferable that the reactor
be disposed in the vicinity of the electrical component
unit in terms of a wire, however, because it is necessary
to make the electrical component unitless subject to heat
generated by the reactor, it is problematic to dispose the
reactor at a position too close to the electrical component
unit (see Patent Document 1). Accordingly, the reactor
is attached to a position away from the electrical compo-
nent unit.

<Patent Document 1>

[0004] Japanese Patent Application Publication No.
2004-93085

DISCLOSURE OF THE INVENTION
<OBJECT TO BE ACHIEVED BY THE INVENTION>

[0005] In a conventional outdoor unit of an air condi-
tioner, because the reactor is attached to a position away
from the electrical component unit, the outdoor unit cas-
ing may become large.

[0006] In addition, because the reactor is disposed at
a position away from the electrical component unit, a wire
between the electrical component unit and the reactor
becomes long. This requires high cost.

[0007] Objects of the present invention are to prevent
an outdoor unit casing of an air conditioner from becom-
ing large and to reduce the cost.

<MEANS TO ACHIEVE THE OBJECTS>
[0008] An electrical component unit according to afirst

aspect ofthe presentinvention is an electrical component
unit that houses a plurality of electrical components in-
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cluding a specific heat generating component in an out-
door unit of an air conditioner, the electrical component
unit including a support member and a reactor. The sup-
port member includes an arrangement portion in which
some of the plurality of electrical components can be ar-
ranged, and a projecting portion outwardly projecting
from the arrangement portion. The reactor is one of the
plurality of electrical components. It is disposed away
from other electrical components and attached to the pro-
jecting portion.

[0009] With this electrical component unit, some of the
plurality of electrical components are arranged in the ar-
rangement portion of the support member, and the reac-
tor is attached to the projecting portion so as to be away
from other electrical components.

[0010] Here, because the reactor is attached to the
projecting portion of the support member to which, as the
electrical component unit, the plurality of electrical com-
ponents are attached, it is possible to reduce materials
necessary for a wire and reduce the size and cost of the
outdoor unit.

[0011] Anelectrical componentunitaccordingto a sec-
ond aspect of the present invention is the electrical com-
ponent unit according to the first aspect of the present
invention, wherein the support member further includes
a lower plate-like portion disposed so as to extend down-
wardly from a second end portion of the projecting por-
tion, the second end portion being located oppositely to
a first end portion on the arrangement portion side of the
projecting portion, and the lower plate-like portion being
configured such that a terminal plate including terminals
of the plurality of electrical components can be arranged
thereon.

[0012] With this electrical component unit, the terminal
plate is attached to the lower plate-like portion that ex-
tends from the second end portion of the projecting por-
tion, the second end portion being located oppositely to
the first end portion on the arrangement portion side of
the projecting portion.

[0013] Here, the terminal plate can be integrally sup-
ported by the electrical component unit. In addition, it is
possible to further reduce materials and the like neces-
sary for a wire.

[0014] Anelectrical componentunitaccordingto athird
aspect of the present invention is the electrical compo-
nent unit according to the first or second aspect of the
present invention, wherein the arrangement portion in-
cludes a plate-like portion disposed above the electrical
components other than the reactor, and a lateral side
support portion disposed laterally to the electrical com-
ponents other than the reactor so as to hang down from
the plate-like portion. A bottom end portion of the lateral
side support portion and a bottom end portion of the lower
plate-like portion are located at substantially the same
height.

[0015] With this electrical component unit, when
mounting the electrical component unit to the outdoor
unit of the air conditioner, the electrical component unit
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may be temporarily placed on a table or the like to perform
such work. In such a case, because the bottom end por-
tion of the lateral side support portion and the bottom end
portion of the lower plate-like portion are located at sub-
stantially the same height, the electrical component unit
can be placed keeping its position (a state in which bot-
tom end portion of the lateral side support portion and
the bottom end portion of the lower plate-like portion are
in contact with the table), which improves workability.
[0016] An electrical component unit according to a
fourth aspect of the present invention is the electrical
component unit according to any one of the first through
third aspects of the present invention, wherein the sup-
port member is made of a fireproof member.

[0017] With this electrical component unit, the support
member is made of a fireproof member. Accordingly,
even if the plurality of electrical components are burned,
it is possible to reduce a risk of burning other compo-
nents.

[0018] An electrical component unit according to afifth
aspect of the present invention is the electrical compo-
nent unit according to any one of the first through fourth
aspects of the present invention, the electrical compo-
nent unit having a depression-shaped portion formed on
the top surface thereof so as to extend in a projection
direction of the projecting portion.

[0019] With this electrical component unit, a depres-
sion-shaped portion is formed on the top surface of the
projecting portion so as to extend along the projecting
direction. Accordingly, the strength in the projecting di-
rection is further increased. Accordingly, it is possible to
further stabilize the support of the reactor.

<EFFECTS OF THE INVENTION>

[0020] With the electrical component unit according to
the first aspect of the present invention, because the re-
actor is attached to the projecting portion of the support
member to which, as the electrical component unit, the
plurality of electrical components are attached, it is pos-
sible to reduce materials necessary for a wire and reduce
the size and cost of the outdoor unit.

[0021] The electrical component unit according to the
second aspect of the presentinvention, the terminal plate
can be integrally supported by the electrical component
unit. In addition, it is possible to further reduce materials
and the like necessary for a wire.

[0022] With the electrical component unit according to
the third aspect of the present invention, because the
bottom end portions of some of the electrical components
and the bottom end portion of the lower plate-like portion
are located at substantially the same height, the electrical
component unit can be placed keeping its position (in a
standing position with the bottom end portions of some
of the electrical components and the bottom end portion
of the lower plate-like portion used as the legs), which
improves workability.

[0023] With the electrical component unit according to
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the fourth aspect of the present invention, even if the
plurality of electrical components are burned, it is possi-
ble to reduce a risk of burning other components.
[0024] With the electrical component unit according to
the fifth aspect of the present invention, it is possible to
further stabilize the support of the reactor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

Figure 1 is an entire external view of an air condi-
tioner.

Figure 2 is an external view of an outdoor unit with
parts of a casing removed.

Figure 3 is a view showing the outdoor unit with the
casing removed.

Figure 4 is a perspective view showing an electrical
component unit.

Figure 5 is a lateral view of the electrical component
unit.

Figure 6 is a view showing the electrical component
unit and a partition plate.

EXPLANATION OF THE REFERENCE SYMBOLS

[0026]

1 Air conditioner

3 Outdoor unit

5 Electrical component unit

51 Support member

52 Electrical component

53 Terminal plate

511 Arrangement portion

512 Protecting portion

513 Lower plate-like portion

521 Reactor

513e Lower end portion of the lower plate-like portion

511 b Lateral side support portion

511c Bottom end portion of the lateral side support
portion

512c Groove (depression-shaped portion)

BEST MODE FOR CARRYING OUT THE INVENTION
1. STRUCTURE

[0027] Figure 1 shows an air conditioner 1 including
an electrical component unit 5 (see Figure 3 and the like)
according to an embodiment of the present invention.
The air conditioner 1 includes an indoor unit 2 mounted
in a building, an outdoor unit 3 disposed outside, and a
refrigerant pipe 4 that connects the outdoor unit 3 to the
indoor unit 2. Because the present invention relates to
the electrical component unit 5 disposed inside the out-
door unit 3, the outdoor unit 3 is mainly described.

[0028] Figures 2 and 3 show the outdoor unit 3. The
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outdoor unit 3 includes a casing 31, a heat exchanger
32, acompressor 33, an air blowing unit 34, and the elec-
trical component unit 5. The inside of the outdoor unit 3
is divided by a partition plate 35 into a machine space 37
where the electrical component unit 5 and the compres-
sor 33 are disposed and a ventilation space 36 where
the heat exchanger 32, a fan 343, and the like are dis-
posed. The partition plate 35 is a flat plate shaped mem-
ber and includes a cutout 351 in a substantially rectan-
gular shape. As shown in Figure 6, rails 352 each having
a predetermined length is provided to the upper portion
of the cutout 351, and a plate-like member 354 having a
rectangular opening 353 is provided to the lower portion
of the cutout 351. Note that the electrical component unit
5 is described later.

[0029] The casing 31 is a member having a substan-
tially rectangular parallelepiped shape, and is made of
sheet metal and a resin. In addition, the casing 31 in-
cludes an air blowing port 311a and an air intake (not
shown). The casing 31 sucks in air from the air intake
and blows out the air from the air blowing port 311a. The
air blowing port 311a and the air intake are disposed on
the ventilation space 36 side. In addition, as shown in
Figure 2, the casing 31 includes a case main body 311,
a case lateral wall portion 312, and a resin cover 313.
The case main body 311 is a member that covers the
compressor 33 and the heat exchanger 32. The case
lateral wall portion 312 is disposed to the lateral end por-
tion on the machine space 37 side of the case main body,
and is a plate shaped member having an opening 312a.
The resin cover 313 is attached to the outside of the lat-
eralwall portion 312, and is a plate-like member that cov-
ers a part of the refrigerant pipe 4.

[0030] As shown in Figure 3, the heat exchanger 32 is
an L-shaped device. The heat exchanger 32 includes a
fin portion 321 in which a plurality of fins are arranged in
an L-shape, and a pipe 322 bent several times and dis-
posed in a supported manner by the fin portion 321. A
refrigerant, such as a fluorocarbon flows through the in-
side of the pipe 322.

[0031] The compressor 33 is disposed in the vicinity
of the partition plate 35 of the machine space 37, and is
a machine to compress the refrigerant. It is a machine
that, for example, to compress low pressure refrigerant
gas into high pressure refrigerant gas. In addition, the
compressor 33 is disposed below the electrical compo-
nent unit 5. Further, the compressor 33 includes a cylin-
drical case 331 and devices such as a mechanism and
an electric motor (not shown) for compressing the refrig-
erant. The devices such as the mechanism and the elec-
tric motor for compressing the refrigerant are disposed
inside the cylindrical case 331.

[0032] The air blowing unit 34 is a member disposed
in the ventilation space 36, and is configured to blow out
air from the inside of the ventilation space 36 to the out-
side. In addition, the air blowing unit 34 includes a fan
motor 341, a fan table 342, and the fan 343. The fan
motor 341 generates power to rotate the fan 343, and
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includes a cylindrical motor portion 341a, and a rotation
shaft 341b rotated by the cylindrical motor portion 341a
and projects from the cylindrical motor portion 341 a to
the air blowing port 311 a side. The fan table 342 is a
member attached to the fin portion 321, and includes a
fixed portion 342a, a support member projecting portion
342b, and a fan motor support portion 342c. The fixed
portion 342a is a portion disposed on the upper side of
the heat exchanger 32. The support member projecting
portion 342b is a portion that projects from the fixed por-
tion 342a to the air blowing port 311 a side. In addition,
the leading end on the air blowing port 311a side of the
support member projecting portion 342b is bent in the
downward direction of Figure 3. Further, the support
member projecting portion 342b has a large and sub-
stantially rectangular shaped opening in the center there-
of. The fan motor support portion 342c is a plate-like por-
tion that extends in a vertically downward direction from
the support member projecting portion 342bto the bottom
of the casing 31, and is a portion to which the fan motor
341 is attached. Note that, the majority of the weight of
the fan motor 341, the fan table 342, and the fan 343 is
supported by the bottom of the casing 31 by the fan motor
support portion 342c. In addition, the fan motor support
portion 342c is configured such that its both ends in a
direction perpendicular to the longitudinal direction are
bent, thus increasing the strength compared to the case
where the fan motor support portion is formed by a flat
plate. The fan 343 is a member attached to the rotation
shaft 341 b of the fan motor 341, and is configured to
blow out air in the outdoor unit 3 through the air blowing
port 311 a. In addition, the fan 343 includes a tubular
portion 343a attached to the rotation shaft 341b in a man-
ner incapable of performing relative rotation and three
blade members 343b attached to the lateral surface of
the tubular portion 343a. Further, the fan 343 is disposed
so as to face the air blowing port 311a in order to dis-
charge air in the ventilation space 36 to the outside.

2. ELECTRICAL COMPONENT UNIT

[0033] The electrical component unit 5 is disposed
above the compressor 33, and is supported by the par-
tition plate 35 and the casing 31. In addition, as shown
in Figures 4 and 5, the electrical component unit 5 in-
cludes a support member 51, a plurality of electrical com-
ponents 52 including a reactor 521, and a terminal plate
53.

[0034] The support member 51 is a member that sup-
ports the electrical components 52 and the terminal plate
53, and is disposed adjacent to the top surface of the
casing 31. In addition, the support member 51 includes
an arrangement portion 511, a projecting portion 512,
and a lower plate-like portion 513. The arrangement por-
tion 511 is a portion that supports the electrical compo-
nents 52 other than the reactor 521, and includes: an
upper plate-like portion 511a having a plate-like disposed
above the electrical components 52 other than the reac-
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tor 521; a lateral side support portion 511b disposed lat-
erally to the electrical components 52 other than the re-
actor 521; and a lower support plate portion 511d dis-
posed below the electrical components 52 other than the
reactor 521. The electrical components 52 are disposed
between the upper plate-like portion 511a and the lower
support plate portion 511d of the arrangement portion
511. The projecting portion 512 is a plate-like portion that
projects from the upper plate-like portion 511a of the ar-
rangement portion 511 in a direction opposite to the di-
rection where the ventilation space 36 is arranged. In
addition, the projecting portion 512 is a hollow member
formed by bending a first flat plate 512a projecting from
the upper plate-like portion 511a such that the first flat
plate 512ais in a substantially U shape and by connecting
a second flat plate 512b to both ends of the first flat plate
512a so as to connect the both ends. Further, three
grooves 512c are disposed in a parallel manner on the
upper side surface of the projecting portion 512. The low-
er plate-like portion 513 is a portion extending downward-
ly from an end portion of the projecting portion 512, the
end portion being located oppositely to another end on
the arrangement portion 511 side of the projecting portion
512. The lower plate-like portion 513 includes a terminal
plate attachment portion 513a, a support portion 513b,
and lateral wall portions 513c. The terminal plate attach-
ment portion 513ais a portion formed in aflat plate shape,
to which the terminal plate 53 is attached. The support
portion 513b is a portion disposed below the terminal
plate attachment portion 513a, and is a portion supported
by the casing 31. The support portion 513b is provided
with a wire support portion 513d for supporting wires of
the terminal plate 53. The lateral wall portions 513c are
plate-like portions outwardly extending from both lateral
sides of the terminal attachment portion 513a. Note that
a bottom end portion 511c of the lateral side support por-
tions 511b and a lower end portion 513e of the lower
plate-like portion 513 are located at substantially the
same height. Here, the casing 31 has the opening 312a
at a portion corresponding to the position where the ter-
minal plate attachment portion 513a is disposed. The
opening 312a is disposed such that a wire is passed
through the opening 312a for connecting to the external
power supply (see Figure 2). Additionally, a shielding
plate 6 made of a nonflammable resin material so as to
cover the opening 312a is disposed. Accordingly, even
if the inside of the machine space 37 catches fire, the
impact of the fire on the outside of the machine space 37
is reduced. The shielding plate 6 is configured to support
the wire connected to the terminal plate 53 and also to
block between the machine space 37 side and the out-
side.

[0035] The plurality of electrical components 52 are
the members supported by the arrangement portion 511,
and includes the reactor 521, a power transistor, a plu-
rality of capacitors, and the like. The reactor 521 is a
substantially cubic shaped member which is attached to
the projecting portion 512 of the support member 51. In
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addition, the reactor 521 is disposed with a slight distance
from other electrical components 52. Heat radiating fins
522 are mounted to the power transistor. As shown in
Figure 6, the heat radiating fins 522 are provided as a
device to transfer heat from the power transistor, and are
supported by the cutout 351 of the partition plate 35. An
insertion opening 523 is provided in the vicinity of the
heat radiating fin 522. The insertion opening 523 is
formed between the support member 51 of the electrical
component unit 5 and an insertion plate 523a provided
with a predetermined space from the support member
51. The electrical component unit 5 is supported by the
partition plate 35 as the rails 352 of the partition plate 35
are slid into the insertion opening 523. Here, the insertion
plate 523a is formed to extend a predetermined distance
from the upper end portion of the partition plate 35 in
Figure 6, and has the same length as the rails 352 of the
partition plate 35. Accordingly, the insertion plate 523a
will not cover the entire periphery of the cutout 351 of the
partition plate 35. Further, the heat radiating fin 522 has
an engaging portion (not shown) at the bottom thereof
that engages with the rectangular opening 354 of the
plate-like portion provided to the cutout 351 of the parti-
tion plate 35.

[0036] The terminal plate 53 is a member attached to
the terminal plate attachment portion 513a of the support
member 51, and two power supply lines and one signal
line are connected to the terminal plate 53. The two power
supply lines are connected to the indoor unit 2 of the air
conditioner 1, and the electric power is supplied from the
power supply via the indoor unit 2 of the air conditioner
1. One signal line is a line for exchanging signals with
the indoor unit 2 of the air conditioner 1.

3. CHARACTERISTICS

[0037] The support member 51 of the electrical com-
ponent unit 5 includes the arrangement portion 511 that
supports the electrical components 52 and the projecting
portion 512 that projects from the arrangement portion
511 toward the end portion of the casing 31, and the
reactor 521 is attached to the projecting portion 512. Ac-
cordingly, the electrical components 52 other than the
reactor 521 can be disposed at a position near the reactor
521. Accordingly, the electrical components 52 other
than the reactor 521 and the reactor 521 can be handled
as one unit, which increases the design flexibility. Fur-
ther, because the reactor 521 is disposed at a position
away and above the electrical components 52, the elec-
trical components 52 are less subject to heat generated
by the reactor 521. Additionally, because the terminal
plate 53 can be disposed to the electrical component unit
5, itis possible to reduce materials for a wire and the like
and lower the cost. The bottom end portion 511c of the
lateral side support portion 511b and the lower end por-
tion 513e of the lower plate-like portion 513 are located
at substantially the same height, so that the electrical
component unit 5 can be kept in the position shown in
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Figure 5 when placing the electrical component unit 5 on
the table or the like. In addition, workability improves be-
cause of such a structure, which thus makes it easy to
perform maintenance and repairing. Because the pro-
jecting portion 512 is a hollow shaped plate member and
the three grooves 512c are formed on the upper surface
of the projecting portion 512, the strength is increased,
and thus even a heavy member such as the reactor 521
can be supported. Further, because the support member
51 is made of a fireproof material, even if the electrical
components 52 catch fire, the impact of the fire on other
members can be reduced. In addition, because only a
part of the insertion plate 523a is located on the ventila-
tion space 36 side with the electrical component unit 5
supported by the partition plate 35, even if fire occurs in
the machine space 37 side, the impact of the fire on the
ventilation space 36 is reduced.

4. OTHER EMBODIMENT

[0038] In the above embodiment, the lower plate-like
portion 513 to which the terminal plate 53 is disposed is
attached to the end portion of the projecting portion 512.
However, the presentinvention is not limited thereto. The
electrical component unit 5 may be configured without
the lower plate-like portion 513.

Claims

1. An electrical component unit (5) that houses a plu-
rality of electrical components (52) including a spe-
cific heat generating component in an outdoor unit
(3) of an air conditioner (1), the electrical component
unit comprising:

a support member (51) including an arrange-
ment portion (511) in which some of the plurality
of electrical components (52) can be arranged,
and a projecting portion (512) outwardly project-
ing from the arrangement portion (511); and
areactor (521) as one of the plurality of electrical
components (51), disposed away from other
electrical components (52) and attached to the
projecting portion (512).

2. The electrical component unit (5) according to claim
1, wherein
the support member (51) further includes a lower
plate-like portion (513) disposed so as to extend
downwardly from a second end portion of the pro-
jecting portion (512), the second end portion being
located oppositely to a first end portion on the ar-
rangement portion (511) side of the projecting por-
tion (512), and the lower plate-like portion being con-
figured such that a terminal plate (53) can be ar-
ranged thereon.
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3.

The electrical component unit (5) according to claim
2, wherein

the arrangement portion (511) includes a plate-like
portion (511a) disposed above the electrical compo-
nents (52) other than the reactor (521), and a lateral
side support portion (511b) disposed laterally to the
electrical components (52) other than the reactor
(521) so as to hang down from the plate-like portion
(511a), and

abottomend portion (511c) of the lateral side support
portion (511b) and a lower end portion (513e) of the
lower plate-like portion (513) are located at substan-
tially the same height.

The electrical component unit according to any one
of claim 1 through claim 3, wherein

the support member (51) is made of a fireproof mem-
ber.

The electrical component unit according to any one
of claim 1 through claim 4, wherein

the projecting portion (512) has a depression-
shaped portion (512c) formed on the top surface
thereof so as to extend in a projection direction of
the projecting portion (512).
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