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Description
TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioner outdoor unit equipped with a humidifying rotor.

BACKGROUND ART

[0002] Conventionally, there is an air conditioner out-
door unit where a humidifying unit for humidifying a room
is mounted on top of, and separately from, an outdoor
unit thathouses a compressor, an outdoor heat exchang-
er, and an outdoor fan. In this air conditioner outdoor unit,
the height dimension of the air conditioner outdoor unit
becomes larger as a result of the humidifying unit being
mounted on top of the outdoor unit, so there is the prob-
lem that the product size of the air conditioner outdoor
unit becomes larger.

[0003] As one measure to address this, in the air con-
ditioner outdoor unit disclosed in patent document 1 (JP-
A No. 2012-251692), for example, by moving the parts
with which the humidifying unit is equipped to the upper
portion of the outdoor unit, incorporating those parts into
the outdoor unit, and restraining the height dimension of
the air conditioner outdoor unit, an air conditioner outdoor
unit equipped with a humidifying function and having a
reduced product size is realized.

[0004] JP2013/011435 Adiscloses features falling un-
der the preamble of claim 1.

SUMMARY OF INVENTION
<Technical Problem>

[0005] In this connection, generally the inside of an air
conditioner outdoor unit is divided into a machine com-
partment in which the compressor and so forth are placed
and a blower compartment in which the outdoor fan and
so forth are placed. Here, in the air conditioner outdoor
unit disclosed in patent document 1, a rotor, which is one
of the parts with which the humidifying unit is equipped
and which adsorbs moisture from outside air and desorbs
the adsorbed moisture, is placed along a horizontal
plane. Moreover, the entire rotoris positioned in the blow-
er compartment and is placed in front of the outdoor heat
exchanger. When the rotor is placed in this way, some-
times part of the outdoor heat exchanger ends up being
blocked by the humidifying unit. When this happens, it
becomes difficult for the outside air to travel through the
section of the outdoor heat exchanger blocked by the
humidifying unit, so there is the concern that the perform-
ance of the outdoor heat exchanger will end up dropping.
Therefore, it is an object of the present invention to pro-
vide an air conditioner outdoor unit that can prevent a
drop in the performance of the outdoor heat exchanger.
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<Solution to Problem>

[0006] An air conditioner outdoor unit pertaining to a
first aspect of the present invention comprises: a body
casing that has a blower compartment through which an
air flow passes from a front surface side to the outside;
afan that is placed in the blower compartment and is for
generating an air flow that flows toward the front surface
side of the body casing; a plate-shaped humidifying rotor
that is installed along a plane perpendicular to a forward
and rearward direction and includes an adsorption area
thatadsorbs moisture in outside air and a desorption area
that as a result of being heated desorbs the moisture
adsorbed in the adsorption area; and an air flow path to
allow the air flow to flow from downstream of the fan to
the adsorption area.

[0007] Regarding the air conditioner outdoor unit of the
firstaspect, the humidifying rotoris installed along a plane
perpendicular to the forward and rearward direction, so
compared to a configuration where the humidifying rotor
is placed along a horizontal plane, it becomes possible
to increase the distance between the outdoor heat ex-
changer and the humidifying rotor so that a drop in per-
formance associated with it becoming difficult for the out-
side air to flow to the outdoor heat exchanger can be
prevented.

[0008] It should be noted that "the humidifying rotor is
disposed along a perpendicular plane" mentioned here
includes everything from a case where the main surface
of the humidifying rotor is not inclined at all with respect
to the perpendicular plane to a case where the main sur-
face ofthe humidifying rotoris placed inclined about +15°
with respect to the perpendicular plane.

[0009] An air conditioner outdoor unit pertaining to a
second aspect of the present invention is the air condi-
tioner outdoor unit of the first aspect, further comprising
a grille that is attached to the front surface of the body
casing and has a blocking surface for diverting, so as to
guide to the air flow path, part of the air flow generated
by the fan downstream of the fan.

[0010] Regarding the air conditioner outdoor unit of the
second aspect, a diversion that guides the air flow to the
air flow path by means of the blocking surface of the grille
downstream of the fan takes place, so the air flow can
be pushed, by the air pressure that arises downstream
of the fan, into the air flow path to allow the air flow to
flow to the adsorption area.

[0011] An air conditioner outdoor unit pertaining to a
third aspect of the present invention is the air conditioner
outdoor unit of the second aspect, wherein the grille has
an air direction guide disposed on a rear surface of the
blocking surface and is configured to surround, with the
air direction guide, the air flow path so as to extend the
air flow path along the rotational direction of the fan.
[0012] Regarding the air conditioner outdoor unit of the
third aspect, because of the air direction guide the air
flow path can be extended along the rotational direction
of the fan and the air flow that becomes diverted by the
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blocking surface can be efficiently guided to the air flow
path.

[0013] An air conditioner outdoor unit pertaining to a
fourth aspect of the presentinventionis the air conditioner
outdoor unit of any of the first aspect to the third aspect,
further comprising an electrical component box that
houses an electrical part for driving the fan, wherein the
fan is placed on the front surface side of the body casing,
and the humidifying rotor is placed more on the front sur-
face side of the body casing than the electrical compo-
nent box.

[0014] Regarding the air conditioner outdoor unit of the
fourth aspect, by placing the electrical component box
on the rear surface side of the humidifying rotor and plac-
ing the humidifying rotor on the front surface side of the
body casing, the humidifying rotor can be placed near
the fan, so it becomes easier to guide the air flow to the
adsorption area.

<Advantageous Effects of Invention>

[0015] In the air conditioner outdoor unit pertaining to
the first aspect of the present invention, a drop in the
performance of the outdoor heat exchanger can be pre-
vented.

[0016] In the air conditioner outdoor unit pertaining to
the second aspect of the present invention, it becomes
easier to ensure the adsorption air volume that passes
through the humidifying rotor in the adsorption area.
[0017] In the air conditioner outdoor unit pertaining to
the third aspect of the present invention, the adsorption
air volume can be improved.

[0018] In the air conditioner outdoor unit pertaining to
the fourth aspect of the present invention, it becomes
easier to guide the air flow to the adsorption area and it
becomes easier to ensure the adsorption air volume.

BRIEF DESCRIPTION OF DRAWINGS
[0019]

FIG. 1 is a circuit diagram showing an overview of
an air conditioning system equipped with an air con-
ditioner outdoor unit pertaining to an embodiment of
the present invention.

FIG. 2 is a front view of the air conditioner outdoor
unit pertaining to the embodiment of the present in-
vention.

FIG. 3 is a front view of the air conditioner outdoor
unit of FIG. 2, with a grille and a front panel having
been detached therefrom.

FIG. 4 is a perspective view of the air conditioner
outdoor unit of FIG. 2, with the grille, the front panel,
and a top panel having been detached therefrom.
FIG. 5 is a plan view of the air conditioner outdoor
unit of FIG. 2, with the grille and the top panel having
been detached therefrom.

FIG. 6 is a sectional view along line I-I of FIG. 2.
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FIG. 7 is an exploded view of a humidifying unit.
FIG. 8 is a partially enlarged perspective view of the
humidifying unit.

FIG. 9 is a perspective view of the grille.

DESCRIPTION OF EMBODIMENT
(1) Overall Configuration

[0020] As shown in FIG. 1, an air conditioning system
10 including an air conditioner outdoor unit 30 pertaining
to an embodiment of the present invention is equipped
with an air conditioner indoor unit 20 in addition to the air
conditioner outdoor unit 30. In the air conditioning system
10, the air conditioner indoor unit 20 installed in a room
and the air conditioner outdoor unit 30 installed outdoors
are connected to each other by a connection pipe 12.
[0021] This air conditioning system 10 has plural op-
erating modes-such as a cooling operation, a heating
operation, a dehumidifying operation, a humidifying op-
eration, and a ventilating operation-and can also appro-
priately combine these operating modes. In the cooling
operation and the heating operation, in order to cool and
heat the air in the room, heat exchange takes place be-
tween the room air and refrigerant in the air conditioner
indoor unit 20 and heat exchange takes place between
the air outdoors (which below is also sometimes called
outside air) and refrigerant in the air conditioner outdoor
unit 30. Additionally, the refrigerant moves through the
connection pipe 12 between the air conditioner indoor
unit 20 and the air conditioner outdoor unit 30, so that
heat moves between the air conditioner indoor unit 20
and the air conditioner outdoor unit 30.

[0022] In order to allow this heat exchange and move-
ment of heat to take place, the air conditioning system
10 has the refrigerant circuit shown in FIG. 1. In this air
conditioning system 10, mainly a compressor 31, a four-
way switching valve 32, an outdoor heat exchanger 33,
an electrically powered valve 34, and an indoor heat ex-
changer 21 are connected so that the refrigerant circuit
in which the refrigerant circulates through these is
formed. The indoor heat exchanger 21 is disposed in the
air conditioner indoor unit 20, and the compressor 31,
the four-way switching valve 32, the outdoor heat ex-
changer 33, and the electrically powered valve 34 are
disposed in the air conditioner outdoor unit 30. Addition-
ally, aliquid refrigerant pipe 14 and a gas refrigerant pipe
16 that substantially interconnect the air conditioner in-
door unit 20 and the air conditioner outdoor unit 30 run
through the connection pipe 12.

[0023] Furthermore, in the humidifying operation and
the ventilating operation, in order to supply humid air and
outside air to the room, air moves through a supply air
duct 18 in the connection pipe 12 from the air conditioner
outdoor unit 30 to the air conditioner indoor unit 20. Par-
ticularly in the humidifying operation, in order to supply
high-humidity air including a lot of moisture from the air
conditioner outdoor unit 30 to the air conditioner indoor
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unit 20, the air conditioner outdoor unit 30 actively takes
in moisture from the outside air. For that purpose, the air
conditioner outdoor unit 30 is equipped with a humidifying
unit 60 having the function of taking in moisture from the
outside air. It should be noted that the arrows indicated
by solid lines and dashed lines in FIG. 1 indicate flows
of air.

(1-1) Actions of Refrigerant Circuit

[0024] The actions of the refrigerant circuit are no dif-
ferent from conventional actions, but the actions during
cooling and during heating will be briefly described in
regard to the refrigerant circuit shown in FIG. 1. First,
during cooling, the four-way switching valve 32 is con-
nected in the state indicated by the solid lines shown in
FIG. 1. For that reason, the refrigerant compressed in
and discharged from the compressor 31 is delivered via
the four-way switching valve 32 to the outdoor heat ex-
changer 33. The refrigerant that has exchanged heat with
the outside airand been deprived of its heat in the outdoor
heatexchanger 33 is delivered to the electrically powered
valve 34. Then, the refrigerant in high-pressure liquid
form is expanded by the electrically powered valve 34
and changes to a low-pressure state. The refrigerant ex-
panded in the electrically powered valve 34 travels via a
filter 35 through a liquid stop valve 37 and the liquid re-
frigerant pipe 14 and enters the indoor heat exchanger
21. The refrigerant that has exchanged heat with the
room air and been deprived of its heat and whose tem-
perature hasrisen inthe indoor heat exchanger 21 travels
through the gas refrigerant pipe 16 and a gas stop valve
38 and is delivered to the four-way switching valve 32.
During cooling, the four-way switching valve 32 is in a
state in which it interconnects the gas stop valve 38 and
an accumulator 36, so the refrigerant that has traveled
through the gas refrigerant pipe 16 and been delivered
from the indoor heat exchanger 21 to the air conditioner
outdoor unit 30 is delivered via the accumulator 36 to the
compressor 31 and is sucked into the compressor 31.
[0025] During heating, the four-way switching valve 32
is connected in the state indicated by the dashed lines
shown in FIG. 1. For that reason, the refrigerant com-
pressed in and discharged from the compressor 31 is
delivered via the four-way switching valve 32 to the indoor
heat exchanger 21. Then, the refrigerant exiting the in-
door heat exchanger 21 travels the opposite path of what
it travels during cooling and returns to the compressor
31. That is to say, during heating, the refrigerant circu-
lates in the order of the compressor 31, the four-way
switching valve 32, the gas refrigerant pipe 16, the indoor
heatexchanger 21, the liquid refrigerant pipe 14, the elec-
trically powered valve 34, the outdoor heat exchanger
33, the four-way switching valve 32, the accumulator 36,
and the compressor 31.
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(2) Detailed Configuration
(2-1) Configuration of Air Conditioner Indoor Unit 20

[0026] In the air conditioner indoor unit 20, in addition
to the indoor heat exchanger 21, as shown in FIG. 1, an
indoor blower 22 driven by a motor is disposed on the
downstream side of the indoor heat exchanger 21. As
the indoor blower 22, for example, a cross-flow fan is
employed. In the case of a wall-mounted type where the
air conditioner indoor unit 20 is mounted on a wall, for
example, when the indoor blower 22 is driven, room air
sucked in from an inlet 23 in the upper portion of the air
conditioner indoor unit 20 passes through the indoor heat
exchanger 21 and is blown out from an outlet 24 in the
lower portion of the air conditioner indoor unit 20.
[0027] Furthermore, inside the air conditioner indoor
unit 20, a supply air opening 25 in the supply air duct 18
is disposed in a space on the upstream side of the indoor
heat exchanger 21. The supply air duct 18 is connected
to the humidifying unit 60, and the air delivered through
the supply air duct 18 from the humidifying unit 60 is
supplied to the space on the upstream side of the indoor
heat exchanger 21 from the supply air opening 25. When
the indoor blower 22 is driven in a state in which high-
humidity air is delivered from the humidifying unit 60, the
conditioned air that becomes blown out from the outlet
24 of the air conditioner indoor unit 20 becomes high-
humidity air because of the high-humidity air supplied
from the supply air opening 25. When the indoor heat
exchanger 21 is used as a condenser concurrently at this
time, the humidifying operation and the heating operation
are concurrently performed in the air conditioner indoor
unit 20.

(2-2) Configuration of Air Conditioner Outdoor Unit 30

(2-2-1) Overview of Configuration of Air Conditioner Out-
door Unit 30

[0028] As shownin FIG. 1, the air conditioner outdoor
unit 30 is equipped with a body casing 40. The inside of
the body casing 40 is divided into a blower compartment
S1 and a machine compartment S2 by a partition panel
43. Additionally, because the blower compartment S1
and the machine compartment S2 are shielded from each
other by the partition panel 43, the air conditioner outdoor
unit 30 is configured in such a way that air does not go
around from the blower compartment S1into the machine
compartment S2.

[0029] Inthe air conditioner outdoor unit 30, in addition
to the humidifying unit 60 and the aforementioned devic-
es configuring the refrigerant circuit, an outdoor fan 39
is disposed in front of the outdoor heat exchanger 33. It
should be noted that, as shown in FIG. 1, the outdoor fan
39 and the outdoor heat exchanger 33 are placed in the
blower compartment S1 and the compressor 31, the four-
way switching valve 32, the electrically powered valve
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34, and the accumulator 36 are placed in the machine
compartment S2.

(2-2-2) Body Casing 40

[0030] FIG. 2 is a front view of the air conditioner out-
door unit. As shown in FIG. 2, the body casing 40 of the
air conditioner outdoor unit 30 is equipped with a front
panel 46, atop panel 48, and a bottom panel 49. A circular
outlet 44 is formed in the front panel 46. Additionally, the
front surface side of the outlet 44 is covered by a grille
80 and is configured so that a propeller 39b of the outdoor
fan 39 does not contact objects outside the air conditioner
outdoor unit 30. The grille 80 is attached to the front panel
46 of the body casing 40.

[0031] FIG. 3 is a front view of the air conditioner out-
door unit, with some members of the body casing and so
forth having been detached therefrom to expose the hu-
midifying unit. In the air conditioner outdoor unit 30 in
FIG. 3, the grille and part of the front panel are detached.
FIG. 4 is a perspective view of the air conditioner outdoor
unit, with some members of the casing and so forth hav-
ing been detached therefrom to expose the humidifying
unit. In the air conditioner outdoor unit 30 in FIG. 4, the
main body of an electrical component box, the grille, and
the top panel are detached. In FIG. 4, animaginary plane
F1 is shown in the place where part of the front panel
further detached from the state in FIG. 3 was located.
FIG. 5 is a plan view of the air conditioner outdoor unit
in a state in which the top panel has been detached there-
from so that the humidifying unit is exposed. It should be
noted that the arrow shown in FIG. 5 indicates a flow of
air traveling through a section of a humidifying rotor func-
tioning as an adsorption area. FIG. 6 is a sectional view,
along line I-1, of the air conditioner outdoor unitin FIG. 2.
[0032] The side surfaces of the body casing 40 shown
in FIG. 2 are configured by a left side panel 45 and a right
side panel47 as shownin FIG. 4. When the air conditioner
outdoor unit 30 is seen from the front, the left side panel
45 is on the left side of the body casing 40 and the right
side panel 47 is on the right side of the body casing 40.
The left side panel 45 is molded in a lattice shape and
has numerous openings 45a so that the outside air can
be guided from the left side to the outdoor heat exchanger
33. The right side panel 47 configures part of the rear
surface and the entire right side surface of the body cas-
ing 40, from the right end of the outdoor heat exchanger
33 to the right side surface of the body casing 40. Fur-
thermore, an inlet 72 (see FIG. 1) serving as an inlet of
a desorption path running through a later-described de-
sorption area is formed in the right side panel 47.
[0033] The partition panel 43 dividing the blower com-
partment S1 and the machine compartment S2 of the
body casing 40 from each other extends forward from
the right end of the outdoor heat exchanger 33 as shown
in FIG. 5 and extends upward from the bottom panel 49
as shown in FIG. 6. In particular, the rear portion of the
partition panel 43 extends from the bottom panel 49 to
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the top panel 48. Furthermore, in the front portion and
the central portion of the partition panel 43, an open por-
tion 43a cut out from the upper edge to the substantially
central portion is formed in order to fit the humidifying
unit 60 and so forth therein (see FIG. 4 and FIG. 6). Ad-
ditionally, the front end portion of the partition panel 43
is attached contacting the front panel 46. Part of the hu-
midifying unit 60 and part of an electrical component box
50 are placed in the open portion 43a of the partition
panel 43. The electrical component box 50 is formed in
a cuboid shape in such a way that its inside is a closed
space, and electrical components (not shownin the draw-
ings) for controlling the various types of devices with
which the air conditioner outdoor unit 30 is equipped are
housedinside. The electrical component box 50 is placed
on the rear portion of the humidifying unit 60. It should
be noted that the compressor 31 and so forth shown in
FIG. 6 are installed on the far side of the partition panel
43, that is, in the machine compartment S2.

2-2-3) Outdoor Heat Exchanger 33

[0034] AsshowninFIG.4 andFIG. 5, the outdoor heat
exchanger 33 is shaped like an "L" as seen from above.
That is to say, the outdoor heat exchanger 33 has a first
section 33a, which faces the left side panel 45 of the body
casing 40, and a second section 33b, which faces the
back surface of the body casing 40. Furthermore, the
outdoor heat exchanger 33 has a height that spans the
distance from the bottom panel 49 to the top panel 48.
Additionally, the outdoor heat exchanger 33 has numer-
ous fins (not shown in the drawings) extending long in
the height direction and heat transfer tubes (not shown
in the drawings) attached horizontally through the fins.
The heat transfer tubes are placed in numerous rows in
the height direction as a result of being bent plural times
at both end portions of the outdoor heat exchanger 33.

(2-2-4) Outdoor Fan 39

[0035] The outdoor fan 39 is a propeller fan, and is a
fan that blows out toward the front surface side (front
side) of the air conditioner outdoor unit 30 the outside air
sucked in through the outdoor heat exchanger 33 from
the back surface side (rear side) of the outdoor heat ex-
changer 33. As shown in FIG. 6, the outdoor fan 39 has
a fan motor 39a and the propeller 39b that is driven by
the fan motor 39a. For that purpose, a rotating shaft of
the propeller 39b is coupled to a drive shaft of the fan
motor 39a. The propeller 39b is placed in such a way that
part of it is inside a space surrounded by a bell mouth
46a. A plate-shaped portion 46b on the peripheral edge
of the bell mouth 46a is attached to the front panel 46 in
such a way that the ring-shaped bell mouth 46a is placed
around the outlet 44. The fan motor 39a is supported by
a fan motor base 39c (see FIG. 6). The fan motor base
39cis attached to the bottom panel 49 and the front panel
46.
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(2-2-5) Humidifying Unit 60

[0036] FIG. 7 is an exploded view of the humidifying
unit. FIG. 8 is a partially enlarged perspective view in
which part of the humidifying unit is enlarged. The hu-
midifying unit 60 has an adsorption path running through
an adsorption area 61 and a desorption path running
through a desorption area 62, with the adsorption path
being positioned in the blower compartment S1 of the air
conditioner outdoor unit 30 and the desorption path being
positioned in the machine compartment S2 of the air con-
ditioner outdoor unit 30.

[0037] Furthermore, in the air conditioner outdoor unit
30, the position of the upper end of the humidifying unit
60 is placed at substantially the same height as an upper
end (top portion) 33t of the outdoor heat exchanger 33
(see FIG. 4 and FIG. 6) or in a lower position than the
upper end 33t of the outdoor heat exchanger 33. It should
be noted that, in the present embodiment, the upper end
of the humidifying unit 60 coincides with the upper end
ofaframe 70 when attached to the air conditioner outdoor
unit 30. Furthermore, in a state in which the humidifying
unit 60 is attached to the air conditioner outdoor unit 30,
the upper end of a later-described humidifying rotor 63
isin alower position than the upper end 33t of the outdoor
heat exchanger 33. It should be noted that the relation-
ship between the height positions of the humidifying rotor
63 and the outdoor heat exchanger 33 is not limited to
this provided that the product size of the air conditioner
outdoor unit 30 does not become too large. For example,
the height of the upper end of the humidifying rotor 63
may also coincide with the height of the upper end 33t
of the outdoor heat exchanger 33 or may be in a position
slightly higher than the upper end 33t of the outdoor heat
exchanger 33 (e.g., a position higher by about 10% of
the height of the outdoor heat exchanger 33).

[0038] The humidifying unit 60 is mainly equipped with
the humidifying rotor 63, a heater 71, and a turbo fan 75.
Additionally, the disc-shaped humidifying rotor 63 in-
cludes the adsorption area 61 that adsorbs moisture in
the outside air and the desorption area 62 that as a result
of being heated desorbs the moisture adsorbed in the
adsorption area 61. The heater 71 and the turbo fan 75
are placed with respect to the desorption area 62. Fur-
thermore, the humidifying rotor 63, the heater 71, and
the turbo fan 75 are secured to the frame 70. More spe-
cifically, the heater 71 and the humidifying rotor 63 are
secured to a support plate 73, and the support plate 73
is attached to the front surface side of the frame 70 (see
FIG. 7 and FIG. 8). Furthermore, the turbo fan 75 is at-
tached to the back surface side of the frame 70 on the
opposite side of the surface to which the support plate
73 is attached (see FIG. 7 and FIG. 8).

[0039] Moreover, a unit guide 69 configuring part of
the adsorption path is disposed in the humidifying unit
60. The unit guide 69 extends in the direction of the front
panel 46 from the outer peripheral edge of the humidifying
rotor 63 or the neighborhood thereof. It should be noted
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that the shape of the unit guide 69 is not particularly lim-
ited provided that it is a shape that extends toward the
outdoor heat exchanger 33 from the outer peripheral
edge of the humidifying rotor 63 or the neighborhood
thereof. Anairinlet61ais formed opposing the adsorption
area 61 in the front side of the unit guide 69, and an air
outlet 61b is formed in the rear side.

(2-2-5-1) Humidifying Rotor 63

[0040] The humidifyingrotor 63 is a single disc-shaped
adsorption and desorption material, with the section func-
tioning as the adsorption area 61 being positioned be-
tween the outdoor heat exchanger 33 and the front panel
46 in the blower compartment S1 and the section func-
tioning as the desorption area 62 being positioned be-
tween the front panel 46 and the electrical component
box 50 in the machine compartment S2. The humidifying
rotor 63 is a zeolite rotor having a honeycomb structure
formed by firing zeolite, for example. The humidifying ro-
tor 63 is attached so as to rotate using the center of the
disc as a rotational axis, and is driven to rotate by power
from a rotor drive motor 65 transmitted to a gear 65a
disposed on the periphery of the humidifying rotor 63.
[0041] The adsorbent such as zeolite forming the hu-
midifying rotor 63 has the property that it adsorbs mois-
ture from air at a normal temperature, for example, and
desorbs moisture as a result of being heated to a high
temperature by the heater 71 or the like and reaching a
higher temperature than the normal temperature. That
is, the region of the humidifying rotor 63 exposed to air
at a normal temperature is the adsorption area 61 that
adsorbs moisture from the outside air, and the region
where the humidifying rotor 63 is heated using the heater
71 is the desorption area 62 that desorbs the adsorbed
moisture.

[0042] Furthermore, the humidifying rotor 63 is placed
in such a way thatits rotational axis extends in the forward
and rearward direction. That is, the main surface of the
humidifying rotor 63 is disposed along a plane (e.g., the
front panel 46) perpendicular to the forward and rearward
direction in which the outdoor fan 39 generates the air
flow. It should be noted that "the main surface of the hu-
midifying rotor is disposed along a perpendicular plane"
is a concept that includes everything from a case where
the main surface of the humidifying rotor is not inclined
at all with respect to the perpendicular plane to a case
where the main surface of the humidifying rotor is placed
inclined about =15° with respect to the plane perpendic-
ular to the forward and rearward direction. The main sur-
face of the humidifying rotor 63 described here is an ex-
ample of a case where itis notinclined at all with respect
to the perpendicular plane. Generally, disposing the main
surface of the humidifying rotor along a plane perpendic-
ular to the forward and rearward direction in which the
outdoor fan generates the air flow results in a vertical
placement where the width direction (thickness direction)
of the humidifying rotor extends forward and rearward so
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that the humidifying rotor does not take up space in the
forward and rearward direction.

[0043] As shown in FIG. 4, the humidifying rotor 63 is
placed in the open portion 43a of the partition panel 43
in such a way that the adsorption area 61 is positioned
in the blower compartment S1 of the air conditioner out-
door unit 30 and the desorption area 62 is positioned in
the machine compartment S2 of the air conditioner out-
door unit 30. As shown in FIG. 5, as seen in a plan view,
the adsorption area 61 is positioned between the outdoor
heat exchanger 33 and the front panel 46 in the blower
compartment S1, and the humidifying unit 60 is placed
alongside the outdoor fan 39. Furthermore, as shown in
FIG. 3, as seen in a front view, the humidifying unit 60 is
placed adjacent to the outdoor fan 39 diagonally above
and to the right of the outdoor fan 39. The adsorption
area 61 of the humidifying unit 60 faces a section where
there is not the front panel 46 of the body casing 40 so
that the adsorption area 61 is exposed to the outside of
the body casing 40. Because the humidifying unit 60 is
placed in this way, negative pressure is created inside
the body casing 40 with respect to the outside of the body
casing 40, so air for humidification can be delivered from
the outside of the body casing 40 to the adsorption area
61. Moreover, using a blocking surface 81 (see FIG. 2)
disposed in the grille 80, an air flow can be pushed into
the adsorption area 61 from the outside of the body cas-
ing 40 using the air flow that becomes blown out to the
outside from the body casing 40 by the outdoor fan 39.

(2-2-5-2) Heater 71

[0044] The heater 71 is disposed opposing the section
of the humidifying rotor 63 functioning as the desorption
area 62. The heater 71 has a structure where an electric
heating wire (not shown in the drawings) is disposed in-
side a tubular case 71a shown in FIG. 7, and the outside
air sucked in from the inlet 72 (see FIG. 1) and delivered
to the humidifying rotor 63 is heated by the electric heat-
ing wire. In the humidifying rotor 63, when the heated air
passes through the openings in the honeycomb structure
of the humidifying rotor 63, moisture is desorbed from
the humidifying rotor 63 so that the air sucked into the
turbo fan 75 is humidified.

[0045] As shown in FIG. 7, the heater 71 is attached
to a heater supportmember 74. The heater support mem-
ber 74 has a semicircular base portion 74a and an outer
wall portion 74b that is disposed erectly from the periph-
eral edge portion of the base portion 74a, and the side
(the humidifying rotor 63 side) of the heater support mem-
ber 74 is open. Additionally, the heater 71 is attached to
the base portion 74a in such a way that it is covered by
the heater support member 74. The heater support mem-
ber 74 configures part of the desorption path. It should
be noted that the case of the heater 71 and the heater
support member 74 are made of sheet metal. Further-
more, the heater 71 is installed in the machine compart-
ment S2 of the air conditioner outdoor unit 30 and is
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placed on the opposite side of the electrical component
box 50 with the humidifying rotor 63 being sandwiched
in between.

(2-2-5-3) Turbo Fan 75

[0046] The turbo fan 75 generates an air flow heading
from the air conditioner outdoor unit 30 to the air condi-
tioner indoor unit 20. Furthermore, the turbo fan 75 is
placed opposing the heater 71 with the humidifying rotor
63 being sandwiched in between, and, as shown in FIG.
3andFIG. 5, isinstalled in the machine compartment S2.
[0047] The turbo fan 75 has a fan motor 75a, an im-
peller 75b that is driven by the fan motor 75a, and a fan
casing 75c¢ that houses the impeller 75b. The rotational
axis of the impeller 75b of the turbo fan 75 is placed so
as to extend in the forward and rearward direction, and
the turbo fan 75 has a vertical placement that does not
take up space in the forward and rearward direction. Fur-
thermore, a suction portion 76 of the turbo fan 75 opens
rearward. Furthermore, a discharge portion 77 of the tur-
bo fan 75 opens downward. Additionally, a humidification
conduit 78 is connected to the discharge portion 77, and
the supply air duct 18 is attached to the humidification
conduit 78. For this reason, air sucked in from the suction
portion 76 of the turbo fan 75 is guided via the humidifi-
cation conduit 78 to the supply air duct 18, travels though
the supply air duct 18, and is blown out from the outlet
24 of the air conditioner indoor unit 20.

(2-2-6) Grille 80

[0048] FIG. 9 is a perspective view in which the grille
is seen from its back surface side. The grille 80 has the
blocking surface 81, a lattice-shaped portion 82, in which
crosspieces are vertically and horizontally put together
and in which numerous openings are formed, and an
attachment frame 83 for attachment to the front panel
46. Furthermore, an air direction guide 84 for guiding the
air flow to the adsorption area 61 of the humidifying unit
60 is formed on the rear surface of the blocking surface
81. The air direction guide 84 is configured by an upper
rib 84a and a lower rib 84b.

[0049] As showninFIG. 2, in a state in which the grille
80 is attached to the body casing 40, the left end of the
blocking surface 81 reaches as far as part of the outlet
44. In other words, part of the right side of the outlet 44
opposes the blocking surface 81. For that reason, part
of the air flow blown out from the outlet 44 is blocked by
the blocking surface 81. Most of the air flow blocked by
the blocking surface 81 is guided to the adsorption area
61 by the air direction guide 84.

[0050] The upper rib 84a extends diagonally upward
and rightward from a position diagonally on the right and
upper side of the outlet 44, and the lower rib 84b first
extends rightward from a position diagonally on the right
and lower side of the outlet 44 and then gradually chang-
es directionupward. The attachmentframe 83 of the grille
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80 has substantially the same height as the upperrib 84a
and the lower rib 84b, and when the grille 80 is attached,
the attachment frame 83 around the grille 80 and the
upper rib 84a and the lower rib 84b contact the front panel
46. For that reason, the outlet 44 and the air inlet 61a of
the adsorption path are interconnected by a space sur-
rounded by the front panel 46, the air direction guide 84,
and the blocking surface 81. The space surrounded by
the air direction guide 84 extends along the rotational
direction of the outdoor fan 39 (a direction counter-clock-
wise as seen from the front). For that reason, the air is
pushed in the direction of arrow A1 in FIG. 3.

(3) Air Flow during Humidifying Operation

[0051] The flow of air during the humidifying operation
will be described below. It should be noted that, in the air
conditioning system 10, the humidifying operation is per-
formed in combination with the heating operation. For
this reason, during the humidifying operation, the com-
pressor 31 and the outdoor fan 39 are driven. Further-
more, during the humidifying operation, the humidifying
rotor 63 is rotated at a predetermined rotational speed
by power from the rotor drive motor 65, the heater 71 is
on, and the turbo fan 75 runs. It should be noted that
because the humidifying rotor 63 rotates, the moisture
adsorbed by the adsorption of the humidifying rotor 63
functioning as the adsorption area 61 is carried as the
humidifying rotor 63 rotates, so that the moisture that had
been adsorbed is desorbed by the desorption of the hu-
midifying rotor 63 functioning as the desorption area 62.
In this way, the air around the desorption area 62 be-
comes humidified. Furthermore, the humidifying rotor 63
of the present embodiment rotates counter-clockwise as
seen from the front, and the section that functioned as
the adsorption area 61 functions as the desorption area
62 when it rotates and comes to the position opposing
the heater support member 74.

[0052] During the humidifying operation, the outdoor
fan 39 is driven, which generates an air flow in which
outside air is sucked in through the outdoor heat ex-
changer 33 from the back surface side of the outdoor
heat exchanger 33 and is blown out to the front surface
side of the air conditioner outdoor unit 30. Part of the air
flow blown out from the outlet 44 flows in the space con-
figured by the front panel 46, the air direction guide 84,
and the blocking surface 81 and is guided to the adsorp-
tion area 61. The air arriving at the adsorption area 61
passes from front to back through the adsorption area
61, enters the blower compartment S1, and is blown out
via the bell mouth 46a from the outlet 44. The path of the
air flow at this time is the path indicated by arrow A2 in
FIG. 4, arrow A3 in FIG. 5, and arrow A4 in FIG. 6, for
example.

[0053] Furthermore, during the humidifying operation,
the turbo fan 75 is driven, which generates an air flow
heading from the air conditioner outdoor unit 30 to the
air conditioner indoor unit 20-that is, an air flow in which
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outside air sucked in from the inlet 72 is blown out via
the humidifying rotor 63 and the heater 71 to the supply
air duct 18. The outside air sucked in from the inlet 72
first goes around to the rear side of the humidifying rotor
63, passes from back to front through the humidifying
rotor 63, and arrives at the heater 71. Then, the outside
air arriving at the heater 71 is heated by the heater 71,
thereafter proceeds to the humidifying rotor 63, and pass-
es from front to back through the section of the humidi-
fying rotor 63 functioning as the desorption area 62. At
this time, desorption occurs because the section of the
humidifying rotor 63 functioning as the desorption area
62 is exposed to air whose temperature has risen be-
cause of the heater 71. Then, the air that has passed
through the humidifying rotor 63 is sucked into the turbo
fan 75 via the suction portion 76 formed in the frame 70
and is blown out via the humidification conduit 78 to the
supply air duct 18. The air humidified by the humidifying
rotor 63 in this way travels through the supply air duct 18
and is guided to the air conditioner indoor unit 20.
[0054] It should be noted that, in this humidifying unit
60, the section of the humidifying rotor 63 positioned in
the blower compartment S1 functions as the adsorption
area 61. Furthermore, in the humidifying rotor 63 posi-
tioned in the machine compartment S2, the section po-
sitioned on the air flow downstream side of the heater 71
functions as the desorption area 62, and the section other
than this functions as a reheating area 64 (see FIG. 3).
The reheating area 64 is a section where the outside air
sucked in from the inlet 72 first passes through the hu-
midifying rotor 63. The humidifying rotor 63 rotates coun-
ter-clockwise, so arbitrary places on the humidifying rotor
63 change the function in the order of the adsorption area
61, the desorption area 62, and the reheating area 64.
The reheating area 64 is the section that had functioned
as the desorption area 62 until just before, so it reaches
a high temperature. For this reason, the outside air
sucked in from the inlet 72 passes through the reheating
area 64 and is thereby heated by the heat of the reheating
area 64. Furthermore, the reheating area 64 is cooled as
a result of the outside air passing through it, and there-
after functions as the adsorption area 61 because of the
rotation of the humidifying rotor 63.

(4) Characteristics
(4-1)

[0055] In the present embodiment, the humidifying ro-
tor 63 is installed along the front panel 46 (an example
of a plane perpendicular to the forward and rearward di-
rection) perpendicular to the direction of the air flow blown
out by the outdoor fan 39 (an example of a fan). The
humidifying rotor 63 functions as the adsorption area 61
in the blower compartment S1 and functions as the de-
sorption area 62 in the machine compartment S2. Addi-
tionally, the air flow is guided to the section functioning
as the adsorption area 61 from downstream of the out-
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door fan 39 through the space (an example of an air flow
path) surrounded by the front panel 46, the air direction
guide 84, and the blocking surface 81. That is to say, in
order to dispense with an adsorption fan motor, the out-
door fan 39 is doubly used as blowing means for blowing
air to the adsorption area 61. Even when doubly using
the outdoor fan 39 as means for blowing air to the ad-
sorption area 61 in this way, a sufficient adsorption air
volume can be ensured by the space surrounded by the
front panel 46, the air direction guide 84, and the blocking
surface 81. Furthermore, the humidifying rotor 63 is in-
stalled along the front panel 46, so compared to a con-
figuration where the humidifying rotor is placed along a
horizontal plane, it becomes possible to increase the dis-
tance between the outdoor heat exchanger 33 and the
humidifying rotor 63 so that a drop in performance asso-
ciated with it becoming difficult for the outside air to flow
to the outdoor heat exchanger 33 can be prevented. As
a result, a drop in the performance of the outdoor heat
exchanger 33 is prevented.

(4-2)

[0056] Inthe present embodiment, part of the blocking
surface 81 of the grille 80 attached to the front surface
of the body casing 40 covers part of the outlet 44. For
that reason, a diversion that guides the air flow to the air
flow path by means of the blocking surface 81 down-
stream of the outdoor fan 39 takes place. The air flow
can be pushed, by the air pressure generated by the out-
door fan 39 in this way, into the air flow path to allow the
air flow to flow to the section of the humidifying rotor 63
functioning as the adsorption area 61. As a result, it be-
comes easier to ensure the adsorption air volume that
passes through the adsorption area 61.

(4-3)

[0057] In the present embodiment, the space sur-
rounded by the air direction guide 84 extends along the
rotational direction of the outdoor fan 39, so the air flow
diverted by the blocking surface 81 can be efficiently guid-
ed by the air direction guide 84 to the air flow path, and
the adsorption air volume can be improved.

(4-)

[0058] In the present embodiment, the electrical com-
ponent box 50 is placed on the rear surface side of the
humidifying rotor 63, and the humidifying rotor 63 is
placed on the front surface side of the body casing 40.
Because of this placement, the humidifying rotor 63 can
be placed near the grille 80, so it becomes easier to guide
the air flow to the section of the humidifying rotor 63 func-
tioning as the adsorption area 61 and it becomes easier
to ensure the adsorption air volume.
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(5) Example Modifications
(5-1) Example Modification A

[0059] In the above-described embodiment, the hu-
midifying rotor 63 is shaped like a disc, but the shape of
the humidifying rotor used in the present invention may
be any shape provided that it is plate-shaped. Further-
more, in addition to the humidifying rotor 63 configured
by a single plate-shaped adsorption and desorption ma-
terial described above, a single plate-shaped humidifying
rotor configured by combining plural adsorption and de-
sorption materials having the same shape or differing
shapes can also be used for the single plate-shaped ad-
sorption and desorption material that can be used in the
present invention.

(5-2) Example Modification B

[0060] In the above-described embodiment, the hu-
midifying unit 60 is placed in such a way that all of the
section of the humidifying rotor 63 functioning as the ad-
sorption area 61 is positioned in the blower compartment
S1 of the air conditioner outdoor unit 30. However, the
adsorption area 61 positioned in the blower compartment
S1 may also be part of the adsorption area 61. Likewise,
in the above-described embodiment, the humidifying unit
60 is placed in such a way that all of the section of the
humidifying rotor 63 functioning as the desorption area
62 is positioned in the machine compartment S2 of the
air conditioner outdoor unit 30. However, the desorption
area 62 positioned in the machine compartment S2 may
also be part of the desorption area 62.

(5-3) Example Modification C

[0061] In the above-described embodiment, the hu-
midifying unit 60 is placed in such a way that all of the
section of the humidifying rotor 63 functioning as the ad-
sorption area 61 is positioned in the blower compartment
S1 of the air conditioner outdoor unit 30. However, the
section of the humidifying rotor 63 functioning as the ad-
sorption area 61 may also be placed entirely in the ma-
chine compartment S2. In this case, the grille 80 is ex-
tended as far as the place where the adsorption area 61
of the humidifying unit 60 moves. Because of that, the
air flow is guided from downstream of the outdoor fan 39
through the space (an example of an air flow path) sur-
rounded by the front panel 46, the air direction guide 84,
and the blocking surface 81 to the adsorption area 61
placed in the machine compartment S2.

REFERENCE SIGNS LIST
[0062]

30  Air Conditioner Outdoor Unit
33  Outdoor Heat Exchanger
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39  Outdoor Fan

40 Body Casing

50  Electrical Component Box
60  Humidifying Unit

63  Humidifying Rotor

61 Adsorption Area

62  Desorption Area

68  Suction Duct

69  Unit Guide

80  Grille

84  Air Direction Guide
S1 Blower Compartment
CITATION LIST

<Patent Literature>

[0063]

Patent Document 1: JP-ANo. 2012-251692

Claims

1.

An air conditioner outdoor unit comprising:

a body casing (40) that has a blower compart-
ment (S1) through which an air flow passes from
a front surface side to the outside;

a fan (39) that is placed in the blower compart-
ment and is for generating an air flow that flows
toward the front surface side of the body casing;
a plate-shaped humidifying rotor (63) that in-
cludes an adsorption area thatadsorbs moisture
in outside air and a desorption area that as a
result of being heated desorbs the moisture ad-
sorbed in the adsorption area; and

an air flow path to allow the air flow to flow from
downstream of the fan to the adsorption area,
characterised in that the plate-shaped humid-
ifying rotor (63) is installed along a plane per-
pendicular to a forward and rearward direction.

The air conditioner outdoor unit according to claim
1, further comprising a grille (80) that is attached to
the front surface of the body casing and has a block-
ing surface for diverting, so as to guide to the air flow
path, part of the air flow generated by the fan down-
stream of the fan.

The air conditioner outdoor unit according to claim
2, wherein the grille has an air direction guide dis-
posed on a rear surface of the blocking surface and
surrounds, with the air direction guide, the air flow
path so as to extend the air flow path along the ro-
tational direction of the fan.

The air conditioner outdoor unit according to any one
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of claims 1 to 3, further comprising an electrical com-
ponent box (50) that houses an electrical part for
driving the fan, wherein

the fan is placed on the front surface side of the body
casing, and the humidifying rotor is placed more on
the front surface side of the body casing than the
electrical component box.

Patentanspriiche

Klimaanlagenauf3eneinheit, umfassend:

ein Korpergehause (40), das ein Geblasefach
(SI) aufweist, durch welches ein Luftstrom von
einer vorderen Oberflachenseite zu dem Au-
Renbereich verlauft;

einen Ventilator (39), der in dem Geblasefach
platziert ist und zum Generieren eines Luft-
stroms dient, der hin zu der vorderen Oberfla-
chenseite des Kérpergehauses stromt;

einen plattenférmigen Befeuchtungsrotor (63),
der eine Adsorptionsflache, die Feuchtigkeit in
der AufRenbereichsluft adsorbiert, und eine De-
sorptionsflache, die in Reaktion darauf, erhitzt
zu werden, die in der Adsorptionsflache adsor-
bierte Feuchtigkeit desorbiert, beinhaltet; und
eine Luftstromweg, um es dem Luftstrom zu er-
moglichen, von stromabwaérts des Ventilators zu
der Adsorptionsflache zu stromen,

dadurch gekennzeichnet, dass der plattenfor-
mige Befeuchtungsrotor (63) entlang einer Ebe-
ne installiert ist, die senkrecht zu einer vorwar-
tigen und riickwartigen Richtung ist.

Klimaanlagenaufieneinheit nach Anspruch 1, weiter
umfassend ein Gitter (80), das an der vorderen Ober-
flache des Kérpergehauses befestigtist und eine Ab-
blockoberflache zum Ablenken aufweist, um Teil des
Luftstroms, der von dem Ventilator generiert wird,
stromabwarts des Ventilators zu dem Luftstromweg
zu flhren.

KlimaanlagenaufReneinheit nach Anspruch 2, wobei
das Gitter eine Luftrichtungsfihrung aufweist, die
aufeinerhinteren Oberflache der Abblockoberflache
angeordnet ist und mit der Luftrichtungsfihrung den
Luftstromweg derart umgibt, dass der Luftstromweg
sich entlang der Rotationsrichtung des Ventilators
erstreckt.

KlimaanlagenaufReneinheit nach einem der Anspri-
che 1 bis 3, weiter umfassend einen Kasten elektri-
scher Komponenten (50), der ein elektrisches Teil
zum Antreiben des Ventilators beherbergt, wobei

der Ventilator aufder vorderen Oberflachenseite des
Kérpergehauses platziertist, und der Befeuchtungs-
rotor weiter auf der vorderen Oberflachenseite des
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Kérpergehauses platziert ist als der Kasten elektri-
scher Komponenten.

Revendications

1.

Unité extérieure de climatiseur comprenant :

un carter de corps (40) qui posséde un compar-
timent de soufflante (Sl) a travers lequel un flux
d’air passe depuis un c6té surface avant vers
I'extérieur ;

un ventilateur (39) qui est placé dans le com-
partiment de soufflante et sert a générer un flux
d’air qui s’écoule vers le cbété surface avant du
carter de corps ;

un rotor d’humidification en forme de plaque (63)
qui inclut une zone d’adsorption qui adsorbe
'humidité dans I'air extérieur et une zone de dé-
sorption qui, apres avoir été chauffée, désorbe
'humidité adsorbée dans la zone d’adsorption ;
et

un trajet de flux d’air afin de permettre au flux
d’air de s’écouler depuis I'aval du ventilateur
vers la zone d’adsorption,

caractérisée en ce que le rotor d’humidification
en forme de plaque (63) est installé le long d’'un
plan orthogonal a une direction vers I'avant et
vers l'arriére.

Unité extérieure de climatiseur selon la revendica-
tion 1, comprenant en outre une grille (80) qui est
fixée alasurface avantdu carter de corps et posséde
une surface de blocage afin de dévier, de fagon a
guider vers le trajet de flux d’air, une partie du flux
d’air généré par le ventilateur en aval du ventilateur.

Unité extérieure de climatiseur selon la revendica-
tion 2, dans laquelle la grille possede un guide
d’orientation d’air disposé sur une surface arriere de
la surface de blocage et entoure, avec le guide
d’orientation d’air, le trajet de flux d’air de fagon a
étendre le trajet de flux d’air le long du sens de ro-
tation du ventilateur.

Unité extérieure de climatiseur selon I'une quelcon-
que des revendications 1 a 3, comprenant en outre
un coffret de composants électriques (50) qui abrite
une partie électrique pour piloter le ventilateur, dans
laquelle

le ventilateur est placé sur le c6té surface avant du
carter de corps, et le rotor d’humidification est placé
davantage sur le cbété surface avant du carter de
corps que le coffret de composants électriques.
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