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(57)  This air conditioner having a humidifying func-
tion is equipped with an outdoor unit 1 and a humidifying
unit 8 placed on the outdoor unit 1. An electrical equip-
ment box of the outdoor unit 1 and electrical equipment
of the humidifying unit 8 are connected with wiring 6 via
an opening for connection 2a provided in a base plate
2 of the humidifying unit 8. A recessed portion facing the
opening for connection 2a of the base plate 2 of the hu-

Fig.l

AIR CONDITIONER WITH HUMIDIFYING FUNCTION

midifying unit 8 is provided in an upper lid 3 provided on
the top side of the electrical equipment box 11 of the
outdoor unit 1. Furthermore, holding pawls 4, 5 for hold-
ing the wiring 6 are provided in the vicinity of the re-
cessed portion of the upper lid 3 of the outdoor unit 1 as
well as a protective cover 7 for protecting the wiring 6.
Consequently, an air conditioner having a humidifying
function with which workability can be improved and as-
sembly man-hour can be reduced is provided.

8

— . ———— N 54 T 3
- 2
3 NI
/r20

@ | - O
Nt TG
2

=i

|

7/

oQo

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 319 903 A1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioner having a humidifying function to humidify the in-
side of a room.

BACKGROUND ART

[0002] Examples of a conventional air conditioner
having a humidifying function include the one wherein
water content in a room absorbed into an absorbent in
an indoor unit is desorbed from the absorbent and sup-
plied into the room again. However, since the housing
space of the absorbent in the indoor unit cannot be
made large in the air conditioner having a humidifying
function, the amount of the water content accumulated
in the absorbent is limited, thereby resulting in insuffi-
cient humidifying ability.

[0003] Accordingly, the applicant of the presentinven-
tion prepared an air conditioner having a humidifying
function, which can obtain a sufficient amount of water
content from outside air by desorbing absorbed water
content from the absorbent and supplying the water con-
tent into the room. As shown in Fig. 12, this air condi-
tioner having a humidifying function is equipped with an
indoor unit 101, an outdoor unit 102, a humidifying unit
103 disposed on the outdoor unit 102 and a humidifying
hose 104 for connecting the indoor unit 101 and the hu-
midifying unit 103. This air conditioner having a humid-
ifying function supplies a humidified air from the humid-
ifying unit 103 to the indoor unit 101 via the humidifying
hose 104 to humidify the inside of a room. It is noted
that this humidifying device is employed here to explain
the present invention in an easily understandable way
and is not a particular known or prior art.

[0004] When this air conditioner having a humidifying
function is assembled in a factory, the humidifying unit
103 is fixed integrally to the outdoor unit 102 in a state
that an electrical equipment box (control unit) of the out-
door unit 102 and electrical equipment of the humidify-
ing unit 103 are connected with wiring.

[0005] However, when the air conditioner having a hu-
midifying function is assembled, the humidifying unit
103 is placed on the outdoor unit 102, and then a worker
inserts hands into a hole provided in the side surface of
the outdoor unit 102 to connect wires hanging from the
bottom portion of the humidifying unit 103 to the electri-
cal equipment box in the outdoor unit 102. This results
in poor workability in assembly.

DISCLOSURE OF THE INVENTION

[0006] Accordingly, an object of the present invention
is to provide an air conditioner having a humidifying
function with which workability can be improved and
hence assembly man-hour can be reduced.
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[0007] In order to achieve the above object, there is
provided an air conditioner having a humidifying func-
tion equipped with an outdoor unit and a humidifying unit
placed on the outdoor unit, wherein

an opening for connection is provided in a base
plate of the humidifying unit; and

an electrical equipment box in the outdoor unit and
electrical equipment in the humidifying unit are con-
nected with wiring via the opening for connection.

[0008] According to the air conditioner having a hu-
midifying function of the above constitution, when the
electrical equipment box in the outdoor unit and the elec-
trical equipment in the humidifying unit are connected
with wiring during assembly, connection work can be
performed from the top side of the humidifying unit by
routing the wiring through the opening for connection
provided in the base plate of the humidifying unit. There-
fore, assembly workability can be improved, and hence
assembly man-hour can be reduced.
[0009] In one embodiment of the present invention,
an upper lid is disposed on the top side of the electrical
equipment box in the outdoor unit; and

an opening or recessed portion facing the opening
for connection in the base plate of the humidifying unit
is provided in the upper lid.
[0010] According to the air conditioner having a hu-
midifying function of the above embodiment, a flame
proofing measure can be taken since an upper lid made
of, for example, a sheet metal is placed on the top side
of the electrical equipment box of the outdoor unit. Fur-
thermore, connection work can be performed from the
top side of the humidifying unit since the wiring for con-
necting the electrical equipment box in the outdoor unit
and the electrical equipment in the humidifying unit is
routed through an opening (or recessed portion) that is
provided in the upper lid and faces the aforementioned
opening for connection of the base plate of the humidi-
fying unit.
[0011] In one embodiment of the present invention,
holding pawls for holding the wiring are provided in the
vicinity of the opening or recessed portion of the upper
lid of the outdoor unit.
[0012] According to the air conditioner having a hu-
midifying function of the above embodiment, the wiring
can be fixed in a simple constitution since the wiring is
held by the holding pawls provided in the vicinity of the
opening (or recessed portion) of the upper lid of the out-
door unit.
[0013] In one embodiment of the present invention, a
protective cover is provided in the vicinity of the opening
or recessed portion of the upper lid of the outdoor unit.
[0014] According to the air conditioner having a hu-
midifying function of the above embodiment, invasion of
water droplets is prevented and wiring can be protected
against disconnection due to its contact with an edge of
the opening (or recessed portion) of the upper lid by the
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protective cover provided in the vicinity of the opening
(or recessed portion) of the upper lid.

[0015] In one embodiment of the present invention, a
connector attaching portion, to which an end portion of
the wiring from the electrical equipment box is attached,
is disposed in the vicinity of the opening or recessed
portion of the upper lid of the outdoor unit.

[0016] According to the air conditioner having a hu-
midifying function of the above embodiment, workability
is improved since an end portion of wiring from the elec-
trical equipment box is attached to the connector attach-
ing portion disposed in the vicinity of the opening (or re-
cessed portion) of the upper lid of the outdoor unit while
an end portion of wiring from the humidifying unit is con-
nected to this connector attaching portion.

[0017] In one embodiment of the present invention,
the connector attaching portion is made of a resin.
[0018] According to the air conditioner having a hu-
midifying function of the above embodiment, since the
connector attaching portion is made of a resin, which
can. easily constitute a three-dimensional structure, for
example, the connector attaching portion can be pro-
truded by a predetermined dimension upward from the
opening for connection of the base plate of the humidi-
fying unit. Thus, workability of connecting the wiring
from the humidifying unit to the connector attaching por-
tion is further improved.

[0019] In one embodiment of the present invention,
the connector attaching portion is made of a sheet met-
al.

[0020] According to the air conditioner having a hu-
midifying function of the above embodiment, costs can
be reduced since the connector attaching portion is
made of a sheet metal.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 is a perspective view showing a major part of
an outdoor unit of an air conditioner having a hu-
midifying function according to a first embodiment
of the invention;

Fig. 2 is a perspective view showing a state that an
upper lid on the top side of an electrical equipment
box of the outdoor unit is removed;

Fig. 3A is a top view of the upper lid, Fig. 3B is a
front view of the lid, and Fig. 3C is a right side view
of the lid;

Fig. 4 is a perspective view showing a state that the
lid shown in Figs. 3A, 3B and 3C is attached to the
top side of the electrical equipment box;

Fig. 5 is a perspective view showing a major part of
an outdoor unit of an air conditioner having a hu-
midifying function according to a second embodi-
ment of the invention;

Fig. 6A is a top view of a connector attaching por-
tion, Fig. 6B is a side view of the connector attaching
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portion, and Fig. 6C is a rear view of the connector
attaching portion viewed from its rear;

Fig. 7 is a perspective view showing a state that an
upper lid on the top side of an electrical equipment
box of the outdoor unit is removed;

Fig. 8A is a top view of the upper lid, Fig. 8B is a
front view of the lid, and Fig. 8C is a right side view
of the lid;

Fig. 9 is a perspective view showing a major part of
an outdoor unit of an air conditioner having a hu-
midifying function according to a third embodiment
of the invention;

Fig. 10Ais a top view of a connector attaching por-
tion, Fig. 10B is a front view of the connector attach-
ing portion, and Fig. 10C is a right side view of the
connector attaching portion;

Fig. 11 is a perspective view showing a state that
an upper lid on the top side of an electrical equip-
ment box of the outdoor unit is removed; and

Fig. 12 is a schematic block diagram showing a con-
ventional air conditioner having a humidifying func-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Hereafter, embodiments of an air conditioner
having a humidifying function of the present invention
will be described in detail with reference to the accom-
panying drawings.

(First Embodiment)

[0023] Fig. 1 is a perspective view showing a major
part on the side of an outdoor unit of an air conditioner
having a humidifying function according to a first em-
bodiment of the invention. Fig. 1 shows a state that a
humidifying unit 8 is removed except for a base plate 2.
It is noted that this air conditioner having a humidifying
function has the same constitution as that of the air con-
ditioner shown in Fig. 12 except for the constitution of a
portion where the humidifying unit and the outdoor unit
are connected.

[0024] As shown in Fig. 1, a base plate 2 of a humid-
ifying unit 8 is attached on top of an outdoor unit 1. An
opening for connection 2a is provided in the vicinity of
the right side surface of the base plate 2. In Fig. 1, ref-
erence numeral 3 denotes an upper lid made of a sheet
metal covering the top of an electrical equipment box
(not shown) in the outdoor unit 1, and the upper lid 3 has
holding pawls 4, 5 for holding wiring 6. Furthermore, the
electrical equipment box (control unit) in the outdoor unit
1 has a control function of the outdoor unit 1 and a con-
trol function of the humidifying unit 8. The wiring 6 from
the electrical equipment box is connected to the electri-
cal equipment (motor, heater and the like) of the humid-
ifying unit 8 via the opening for connection 2a while held
by the holding pawls 4, 5 of the upper lid 3.

[0025] Fig. 2 is a perspective view showing a state
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that the base plate 2 of the humidifying unit 8 and the
upper lid 3 shown in Fig. 1 are removed. An electrical
equipment box 11 is disposed at the upper right portion
in a casing 10 of the outdoor unit 1. Furthermore, a bell
mouth 13 for an outdoor fan (not shown) is disposed on
the front surface side in the casing 10 of the outdoor unit
1. An L-shaped outdoor heat exchanger 12 is disposed
on the rear surface side and the left surface side in the
casing 10.

[0026] Furthermore, Fig. 3A is a top view of the upper
lid 3, Fig. 3B is a front view of the upper lid 3, and Fig.
3C is a right side view of the upper lid 3. As shown in
Fig. 3A, this upper lid 3 has a generally rectangular
plate. portion 3a, an L-shaped recessed portion 3b dis-
posed at a right-side rear corner portion of the plate por-
tion 3a, a bent portion 3¢ disposed on the rear side of
the plate portion 3a and an attaching portion 3e dis-
posed in the vicinity of a right-side front corner portion
of the plate portion 3a. Furthermore, the upper lid 3 has
a basal portion 3d provided vertically at a rear side edge
of the recessed portion 3b. Holding pawls 4, 5 are pro-
vided on the basal portion 3d with a predetermined gap
therebetween. Furthermore, a buffer material 9 made of
fire-resistant polyethylene as a protective cover is at-
tached to the holding pawls 4, 5 so as to cover the hold-
ing pawls 4, 5. In Figs. 1 and 4, the buffer material 9 is
omitted to make these figures readily understandable.

[0027] Fig. 4 shows a state that the upper lid 3 is at-
tached to the top side of the electrical equipment box 11
(shown in Fig. 2) of the outdoor unit 1. The upper lid 3
is fixed by fixing an attaching portion 3e to the right side
portion of the casing 10 with a screw (not shown). A pro-
tective cover 7 made of a fire-resistant vinyl chloride
sheet is attached to a part of the recessed portion 3b
(shown in Fig. 3) of the upper lid 3.

[0028] Thus, when the air conditioner having a humid-
ifying function is assembled, the wiring 6 for connecting
the electrical equipment box 11 in the outdoor unit 1 and
the electrical equipment in the humidifying unit 8 is rout-
ed through the opening for connection 2a provided in
the base plate 2 of the humidifying unit 8. Consequently,
since connection work can be performed from the top
side of the humidifying unit 8, assembly workability can
be improved, and hence assembly man-hour can be re-
duced.

[0029] Furthermore, since an upper lid 3 made of a
sheet metal is disposed on the top side of the electrical
equipment box 11 in the outdoor unit 1, a flame proofing
measure can be taken. At the same time, since the wir-
ing 6 for connecting the electrical equipment box 11 and
the electrical equipment in the humidifying unit 8 is rout-
ed through a recessed portion 3b provided in the upper
lid 3, connection work can be performed from the top
side of the humidifying unit 8.

[0030] Furthermore, since the wiring 6 is held by the
holding pawls 4, 5 provided in the vicinity of the recessed
portion 3b of the upper lid 3, the wiring 6 can be fixed in
a simple constitution.
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[0031] Furthermore, the wiring 6 held by the holding
pawls 4, 5 can be protected by a protective cover 7 so
that the wiring 6 should not be disconnected due to its
contact with an edge of the recessed portion 3b of the
upper lid 3 and that invasion of water droplets should be
prevented. Furthermore, the wiring 6 can be similarly
protected by a buffer material 9 covering the holding
pawls 4, 5.

(Second Embodiment)

[0032] Fig. 5 is a perspective view showing a major
part on the outdoor unit side of an air conditioner having
a humidifying function according to a second embodi-
ment of the invention. Fig. 5 shows a state that a humid-
ifying unit 8 is removed except for a base plate 2. It is
noted that the air conditioner having a humidifying func-
tion of the second embodiment has the same constitu-
tion as that of the air conditioner of the first embodiment
except for the connector attaching portion and the upper
lid.

[0033] As shown in Fig. 5, a connector attaching por-
tion 20 made of a resin is disposed in an outdoor unit 1
so as to face an opening for connection 2a provided in
the base plate 2 of the humidifying unit 8. An end portion
(connector) of wiring from an electrical equipment box
(not shown) is attached to the connector attaching por-
tion 20.

[0034] Fig. 6Ais atop view of the connector attaching
portion 20, Fig. 6B is a side view of the connector at-
taching portion 20, and Fig. 6C is a rear view of the con-
nector attaching portion 20 viewed from its rear. As
shown in Fig. 6A, this connector attaching portion 20 has
a connector portion 21, a plate portion 22 provided at
the bottom portion of the connector portion 21 and a
fixed portion 23 in front of the bottom portion of the con-
nector portion 21. The connector portion 21 is provided
with connector attaching holes 21a-21d. The fixed por-
tion 23 is fixed to the electrical equipment box 11.
[0035] Fig. 7 is a perspective view showing a state
that the base plate 2 of the humidifying unit 8 shown in
Fig. 5 and the upper lid are removed. An electrical equip-
ment box 11 is disposed in a casing 10 of the outdoor
unit 1.

[0036] During assembly, first, the connector attaching
portion 20, to which an end portion (connector) of one
wiring from the electrical equipment box 11 is attached,
is attached in the casing 10 so as to face the opening
for connection 2a of the base plate 2 (shown in Fig. 5).
[0037] Subsequently, the upper lid 25 shown in Figs.
8A, 8B and 8C is attached to the top side of the electrical
equipment box 11, and the attaching portion 25e of the
upper lid 25 is fixed to the right side portion of the casing
10 with a screw (not shown).

[0038] Subsequently, as shown in Fig. 5, the base
plate 2 of the humidifying unit 8 is placed on the casing
10, and the other wiring connected to electrical equip-
ment (motor, heater and the like) of the humidifying unit
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8 is routed through the opening for connection 2a. An
end portion (connector) of the other wiring is connected
to a corresponding connector in the connector attaching
portion 20.

[0039] Subsequently, the humidifying unit 8 is inte-
grally fixed to the outdoor unit 1.

[0040] Fig. 8A is a top view of the upper lid 25 of the
electrical equipment box, Fig. 8B is a front view of the
upper lid 25, and Fig. 8C is a right side view of the upper
lid 25. As shown in Fig. 8A, this upper lid 25 has a gen-
erally rectangular plate portion 25a, a recessed portion
25b provided at a right-side rear corner portion of the
plate portion 25a, a recessed portion 25c¢ provided on
the right rear side of the plate portion 25a, a bent portion
25d provided on the rear side of the plate portion 25a
and an attaching portion 25e provided in the vicinity of
the right-side front corner portion of the plate portion
25a. When the upper lid 25 is attached, the connector
attaching portion 20 shown in Fig. 7 is positioned at the
recessed portion 25c.

[0041] The air conditioner having a humidifying func-
tion of the second embodiment has the same effect as
that of the air conditioner having a humidifying function
of the first embodiment.

[0042] Furthermore, workability is further improved
since an end portion of one wiring from the electrical
equipment box 11 is attached to the connector attaching
portion 20 disposed in the vicinity of the recessed por-
tion 25c¢ of the upper lid 25 of the outdoor unit 1 while
an end portion of the other wiring from the humidifying
unit 8 is connected to this connector attaching portion
20.

[0043] Furthermore, since the connector attaching
portion 20 is made of a resin, which can easily constitute
a three-dimensional structure, the connector attaching
portion 20 can be placed close to an opening surface of
the opening for connection 2a in the base plate 2 of the
humidifying unit 8, and hence connection workability is
further improved. Furthermore, for example, the con-
nector attaching portion may be protruded by a prede-
termined dimension from the opening for connection in
the base plate of the humidifying unit. In this case, work-
ability is even further improved.

(Third Embodiment)

[0044] Fig. 9 is a perspective view showing a major
part on the side of an outdoor unit of an air conditioner
having a humidifying function according to a third em-
bodiment of the invention. Fig. 9 shows a state that a
humidifying unit 8 is removed except for a base plate 2.
It is noted that the air conditioner having a humidifying
function of the third embodiment has the same consti-
tution as that of the air conditioner of the first embodi-
ment except for the connector attaching portion and the
upper lid.

[0045] As shown in Fig. 9, a connector attaching por-
tion 30 made of a sheet metal is disposed in an outdoor
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unit 1 so as to face an opening for connection 2a pro-
vided in the base plate 2 of the humidifying unit 8. An
end portion (connector) of wiring from an electrical
equipment box (not shown) is attached to the connector
attaching portion 30.

[0046] Fig. 10A is a top view of the connector attach-
ing portion 30, Fig. 10B is a front view of the connector
attaching portion 30, and Fig. 10C is a right side view of
the connector attaching portion 30. This connector at-
taching portion 30 has a generally rectangular plate por-
tion 31, a bent portion 32 provided on the rear side of
the plate portion 31 and bent portions 33, 34 on the right
side of the plate portion 31 with a predetermined gap
therebetween. The plate portion 31 is provided with con-
nector attaching holes 31a-31d.

[0047] Fig. 11 is a perspective view showing a state
that the base plate 2 of the humidifying unit 8 shown in
Fig. 9 and the upper lid are removed. An electrical equip-
ment box 11 is disposed in a casing 10 of the outdoor
unit 1.

[0048] During assembly, first, a connector attaching
portion 30, to which an end portion (connector) of one
wiring from the electrical equipment box 11 is attached,
is attached in the casing 10 so as to face the opening
for connection 2a of the base plate 2 (shown in Fig. 9).
[0049] Subsequently, the upper lid 25 shown in Figs.
8A, 8B and 8C is attached to the top side of the electrical
equipment box 11, and the attaching portion 25e of the
upper lid 25 is fixed to the right side portion of the casing
10 with a screw (not shown).

[0050] Subsequently, as shown in Fig. 9, the base
plate 2 of the humidifying unit 8 is placed on the casing
10, and the other wiring connected to electrical equip-
ment (motor, heater and the like) of the humidifying unit
8 is routed through the opening for connection 2a. An
end portion (connector) of the other wiring is connected
to a corresponding connector in the connector attaching
portion 30.

[0051] Subsequently, the humidifying unit 8 is inte-
grally fixed to the outdoor unit 1.

[0052] The air conditioner having a humidifying func-
tion of the third embodiment has the same effect as that
of the air conditioner having a humidifying function of
the first embodiment.

[0053] Furthermore, workability is further improved
since an end portion of one wiring from the electrical
equipment box 11 is attached to the connector attaching
portion 30 disposed in the vicinity of the recessed por-
tion 25c of the upper lid 25 of the outdoor unit 1 while
an end portion of the other wiring from the humidifying
unit 8 is connected to the connector attaching portion 30.
[0054] Furthermore, costs can be reduced since the
connector attaching portion 30 is made of a sheet metal.

Claims

1. An air conditioner having a humidifying function
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equipped with an outdoor unit (1) and a humidifying
unit (8) placed on the outdoor unit (1), wherein

an opening for connection (2a) is provided in a
base plate (2) of the humidifying unit (8); and 5
an electrical equipment box (11) in the outdoor
unit (1) and electrical equipment in the humid-
ifying unit (8) are connected with wiring (6) via
the opening for connection (2a).
10
2. The air conditioner having a humidifying function
according to Claim 1, wherein

an upper lid (3, 25) is disposed on the top side

of the electrical equipment box (11) in the out- 75
door unit (1); and

an opening or recessed portion (3b, 25¢) facing

the opening for connection (2a) in the base
plate (2) of the humidifying unit (8) is provided

in the upper lid (3, 25). 20

3. The air conditioner having a humidifying function
according to Claim 2, wherein

holding pawls (4, 5) for holding the wiring (6) 25
are provided in the vicinity of the opening or re-
cessed portion (3b) of the upper lid (3) of the
outdoor unit (1).

4. The air conditioner having a humidifying function 30
according to Claim 3, wherein

a protective cover (7, 9) is provided in the vicin-
ity of the opening or recessed portion (3b) of
the upper lid (3) of the outdoor unit (1). 35

5. The air conditioner having a humidifying function
according to Claim 2, wherein

a connector attaching portion (20, 30), to which 40
an end portion of the wiring from the electrical
equipment box (11) is attached, is disposed in
the vicinity of the opening or recessed portion
(25c¢) of the upper lid (25) of the outdoor unit (1).

45
6. The air conditioner having a humidifying function
according to Claim 5, wherein
the connector attaching portion (20) is made of
a resin. 50

7. The air conditioner having a humidifying function
according to Claim 5, wherein

the connector attaching portion (30) is made of 55
a sheet metal.
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