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Description

TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioner and a ventilating device that is included in an air
conditioner, and more particularly, to an air conditioner
and a ventilating device comprised of a fan and an air
path that connects an outdoor space with an indoor
space.

BACKGROUND ART

[0002] Recently, air conditioners and the like have
been introduced which include a humidification unit that
draws in moisture from the outside air and delivers the
moisture to an indoor space.
[0003] These humidification units has a structure like
that disclosed in Japanese Unexamined Patent Applica-
tion No. 2001-41511, and use a humidification rotor con-
sisting of zeolite to humidify air that is blown into an indoor
space by a fan. More specifically, the air that is blown
into the indoor space is humidified by having the humid-
ification rotor absorb moisture in the air, a heater is used
to release the moisture from the humidification rotor, and
then this released moisture is added to air that is blown
into the indoor space.
[0004] Thus, a comfortable relative humidity can be
maintained in an indoor space even during winter, when
the air is dry, because the humidification unit in the air
conditioner can supply humidified air to the indoor space.
In addition, the aforementioned humidification unit in-
cludes a fan that functions to supply air drawn in from
outdoors to an indoor space, and thus can use this func-
tion to exchange indoor air with outdoor air.
[0005] The humidification unit that draws in air from
outdoors and humidifies it (or leaves it as is), and then
supplies that air to an indoor space by means of the fan,
also includes the aforementioned air exchange function.
Outdoor air is generally cleaner than indoor air, and thus
if outdoor air is blown into an indoor space with the fan
of the humidification unit, the indoor air will be exchanged
with the outdoor air and thus become cleaner.
[0006] However, if the indoor air has become seriously
polluted due to cigarette smoke and the like, it will take
time to push the polluted indoor air outside through gaps
in the room with an air exchange method that blows in
outdoor air into the indoor space.
[0007] In contrast, although it is believed that a venti-
lation fan installed separately from the air conditioner can
effectively discharge indoor air that has been polluted by
cigarette smoke and the like, the cost of newly installing
a ventilation fan in air indoor space separate from the air
conditioner will be high.
[0008] An air conditioner having the features defined
in the preamble is known form JP-A-10-274425, and US
5314 376.

DISCLOSURE OF THE INVENTION

[0009] An object of the present invention is to provide
an air conditioner that can send outdoor air into an indoor
space, and can effectively discharge indoor air to an out-
door space. This object is solved by the subject matter
of claim 1. Embodiments are named in the dependent
claims.
[0010] The ventilation device of the air conditioner ac-
cording to the inventions an air path, a fan, and a switch-
ing means. The air path connects an indoor space with
an outdoor space. The fan has an air intake unit and an
air discharge unit. The switching means can switch be-
tween a first and a second state. The first state is one in
which the air discharge unit of the fan communicates with
the air path. The second state is one in which the air
intake unit of the fan communicates with the air path.
[0011] Here, by switching the switching means be-
tween the first state and the second state, outdoor air
can be sent into an indoor space via the air path and
indoor air can be discharged to an outdoor space via the
air path. Thus, a switching method can be adopted in
which outdoor air is sent into an indoor space when one
wants to gently ventilate the indoor space while main-
taining a positive pressure therein, and a ventilation
method can be adopted in which indoor air is discharged
to an outdoor space via the air path when one wants to
effectively vent polluted indoor air to the outdoor space.
[0012] Note that instead of providing the switching
means, the fan can be reciprocally rotated. However, the
efficiency with which this type of fan blows air is low, and
thus this option is not practical. In consideration of this,
the fan employed in the present invention can be one
which discharges air in one direction.
[0013] In addition, the ventilation device may be com-
bined with an air conditioner as original equipment, or
may be added to an air conditioner that does not have a
ventilation function as an option.
[0014] The switching device may in addition to switch-
ing between the first state and the second state also be
switchable to a third state which closes the air path.
[0015] The air path of the ventilation device is closed
when the switching means is switched to the third state.
Thus, if the switching means is switched to the third state
in situations such as when a strong wind is blowing out-
side, undesirable air flows from an outdoor space to an
indoor space can be avoided.
[0016] Further the fan and the switching means may
be disposed in an outdoor space.
[0017] Here, people in an indoor space can avoid feel-
ing uncomfortable because the fan and the switching
means are disposed in an outdoor space due to the fact
that they may produce noise.
[0018] The ventilation device may further comprise a
controller. The controller controls the switching means,
and thereby switches between air supply from an outdoor
space to an indoor space, and air discharge from an in-
door space to an outdoor space, by switching the switch-

1 2 



EP 1 455 141 B1

3

5

10

15

20

25

30

35

40

45

50

55

ing means between the first state and the second state.
In addition, the controller changes the output of the fan
during air supply and air discharge.
[0019] Here, the controller will consider each charac-
teristic of air supply, in which fresh outdoor air is sent into
an indoor space, as well as consider each characteristic
of air discharge, in which indoor air is directly discharged
to an outdoor space via the air path, e.g., it can increase
the output of the fan when discharging indoor air.
[0020] Conversely, the controller can also reduce the
output of the fan when discharging indoor air in situations
in which one wants to suppress the amount of sound
generated during discharge.
[0021] According to the invention, the fan can be used
for ventilation and for supplying humidified air in the hu-
midification unit to an indoor space. Thus, it will be difficult
for people indoors to hear the noise from the fan and
switching means produced during ventilation and humid-
ification because they are arranged in a humidification
unit which is inside or adjacent to the outdoor unit.
[0022] In addition, by arranging the switching means
in the humidification unit, the fan in the humidification unit
can be used to vent the indoor air to an outdoor space.
The air conditioner comprised of the humidification unit
can strengthen the ventilation function at a low cost. In
other words, the fan and the switching means inside the
humidification unit of the air conditioner of the present
claims can perform ventilation both by supplying outdoor
air to an indoor space and by discharging indoor air to
an outdoor space.
[0023] The air conditioner may further comprise a tem-
perature regulation unit that regulates the temperature
of the air in an indoor space. In this air conditioner, by
controlling the switching means and switching between
a first state and a second state, the switching means will
switch between air supply, which supplies outdoor air to
an indoor space, and air discharge, which discharges
indoor air to an outdoor space. During air discharge, the
temperature of indoor air can be more effectively regu-
lated by the temperature regulation unit.
[0024] During air discharge, it is thought that the tem-
perature of the air indoors will become warmer or cooler
than desired because the indoor air heated or cooled by
the air conditioner to the desired temperature is dis-
charge to an outdoor space as is via the air path. In con-
sideration of this, the temperature of the indoor air is reg-
ulated by the air regulation unit during air discharge, and
thus the temperature of the air in an indoor space can be
prevented from becoming warmer or cooler than desired.
For example, in an air conditioner that carries out inverter
control during heating and cooling, abrupt changes in the
temperature of the air indoors can be avoided by tempo-
rarily increasing the number of compressor cycles during
air discharge.
[0025] The indoor unit of the air conditioner may have
a heat exchanger and an indoor fan. The indoor fan is
provided in order to take in indoor air into a predetermined
space, pass it through the heat exchanger, and discharge

it to an indoor space. The air path connects the humidi-
fication unit and the predetermined space of the indoor
unit.
[0026] Here, when supplying outdoor air to an indoor
space, the outdoor air is sent in from the fan of the hu-
midification unit via the air path, and flows into the pre-
determined space of the indoor unit. The predetermined
space is a space that is upstream of the air flow with
respect to the heat exchanger of the indoor unit. Thus,
the outdoor air sent into the predetermined space of the
indoor unit is drawn into the indoor space via the heat
exchanger of the indoor unit. Because of this, there will
be less variation in the temperature of the indoor air than
compared to when outdoor air is directly supplied to an
indoor space.
[0027] The air conditioner may further comprise a pol-
lution sensor that detects the pollution state of the indoor
air.
[0028] Here, the air conditioner can switch between air
supply from an outdoor space to an indoor space and air
discharge from an indoor space to an outdoor space in
response to the pollution state of the indoor air detected
by the pollution sensor. For example, the air conditioner
can switch to air discharge when the air in an indoor space
becomes polluted due to cigarette smoke and the like,
and can switch to air supply when the air in an indoor
space is not polluted and thus draw in fresh air from out-
side.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 is a perspective view of the exterior structure
of an air conditioner according to one embodiment
of the present invention.
Fig. 2 shows a refrigerant circuit and air flow.
Fig. 3 is an exploded perspective view of a conven-
tional outdoor unit.
Fig. 4 is a perspective view of a humidification fan
of a humidification unit and a switching damper in a
first state.
Fig. 5 is a cross-sectional view of a humidification
fan of a humidification unit and a switching damper
near a first state.
Fig. 6 is a control block diagram of the air conditioner
Fig. 7 is a perspective view of a humidification fan
of a humidification unit and a switching damper in a
second state.
Fig. 8 is a cross-sectional view of a humidification
fan of a humidification unit and a switching damper
near a second state.
Fig. 9 is a cross-sectional view of a humidification
fan of a humidification unit and a switching damper
near a third state.
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BEST MODE FOR CARRYING OUT THE INVENTION

<Overall Structure Of The Air Conditioner>

[0030] Fig. 1 shows the external appearance of an air
conditioner that includes a ventilation device according
to one embodiment of the present invention.
[0031] The air conditioner 1 is comprised of an indoor
unit 2 that is installed on an indoor wall or the like, and
an outdoor unit 3 that is disposed outside. The outdoor
unit 3 is comprised of an outdoor air conditioning unit 5
that stores an outdoor heat exchanger, an outdoor fan,
and other elements, and a humidification unit 4. An indoor
heat exchanger is stored inside the indoor unit 2, and the
outdoor heat exchanger is stored inside the outdoor unit
3. Each heat exchanger and refrigerant lines 6 that con-
nect to these heat exchangers form a refrigerant circuit.
In addition, an air supply and discharge line 7 is provided
in between the humidification unit 4 and the indoor unit
2, and is used when supplying air from the humidification
unit 4 to the indoor unit 2, and when discharging indoor
air outside via the humidification unit 4.

<Structure Of The Refrigerant Circuit>

[0032] Fig. 2 is a schematic flow diagram of the refrig-
erant circuit employed in the air conditioner 1, and in-
cludes a summary of the flow of air.
[0033] An indoor heat exchanger 11 is provided in the
indoor unit 2. The indoor heat exchanger 11 is comprised
of a heat transfer line that has a plurality of curved por-
tions on both ends thereof in the lengthwise direction,
and a plurality of fins through which the heat transfer line
passes, and exchanges heat with the air that comes in
contact therewith.
[0034] In addition, a cross-flow fan 12 and an indoor
fan motor 13 that rotatively drives the cross-flow fan 12
are provided in the indoor unit 2. The cross-flow fan 12
is cylindrical in shape, is provided with blades disposed
around the circumferential surface of a rotary shaft, and
generates air flow in a direction that is perpendicular to
the rotary shaft. The cross-flow fan 12 draws in indoor
air into the indoor unit 2, and discharges this air into an
indoor space after it has exchanged heat with the indoor
heat exchanger 11.
[0035] A compressor 21, a four way directional control
valve 22 that is connected to the discharge side of the
compressor 21, an accumulator 23 that is connected to
the intake side of the compressor 21, an outdoor heat
exchanger 24 that is connected to the four way directional
control valve 22, and an electric valve 25 that is connect-
ed to the outdoor heat exchanger 24, are provided in the
outdoor air conditioning unit 5. The electric valve 25 is
connected to a line 31 via a filter 26 and a liquid shut off
valve 27, and is connected to one end of the indoor heat
exchanger 11 via the line 31. In addition, the four way
directional control valve 22 is connected to a line 32 via
a gas shut off valve 28, and is connected to the other end

of the indoor heat exchanger 11 via this line 32. The lines
31, 32 correspond to the refrigerant line 6 shown in Fig. 1.
[0036] In addition, a propeller fan 29 that discharges
air outside after heat exchange with the outdoor heat
exchanger 24 is provided in the outdoor air conditioning
unit 5. The propeller fan 29 is driven by an outdoor fan
motor 30.

<Structure Of A Conventional Outdoor Unit>

[0037] Before describing the structure of the outdoor
unit 3, an exploded perspective view (Fig. 3) will be used
to describe a conventional outdoor unit that was available
prior to the achievement of the present invention.
[0038] The prior art outdoor unit is comprised of an
lower outdoor air conditioning unit and an upper humid-
ification unit, and comprises an outdoor unit casing that
includes a base plate 41, a right side plate 42, a left side
plate 43, a front plate 44, a protective metal grill 46, a top
plate 47, a humidification unit casing 48, and other ele-
ments.

[Structure Of The Outdoor Air Conditioning Unit]

[0039] A fan intake port 45 and a divider 49 are installed
to the rear of the front plate 44. In addition, an outdoor
heat exchanger 24 having an L-shape when viewed from
above is installed on a front surface of the protective met-
al grill 46 that is disposed on a rear surface of the outdoor
unit casing.
[0040] A fan motor mount 50 for attaching the outdoor
fan motor 30 is installed on the front surface of the outdoor
heat exchanger 24. The outdoor fan motor 30 is provided
in order to rotate a propeller fan 29. The propeller fan 29
serves to produce a negative pressure inside a space
formed by the fan intake port 45, the divider 49, the left
side plate 43, the outdoor heat exchanger 24, and the
base plate of the humidification unit casing 48, and brings
the air that entered from the rear surface and the left side
surface of the outdoor unit casing into contact with the
outdoor heat exchanger 24 and discharge it to the front
of the front plate 44.
[0041] Refrigerant circuit components such as a com-
pressor 21, a four way directional control valve 22, an
electric valve 25, a liquid shut off valve 27, and a gas
shut off valve 28, are disposed in between the dividing
plate 49 and the right panel 42, as well as a thermistor
51 that detects the temperature of each of these compo-
nents. A shut off valve cover 52 is installed on the right
side of the right side plate 42, and serves to protect the
liquid shut off valve 27 and the gas shut off valve 28.
[0042] An electric component box 53 is installed above
the propeller fan 29, which contains a printed circuit board
54 on which is mounted circuit components for controlling
each component of the outdoor unit. A cooling fin 55 is
installed on the electrical component box 53, which
serves to remove heat produced by the circuit compo-
nents.
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[Structure Of The Humidification Unit]

[0043] The humidification unit is comprised of a humid-
ification unit casing 48 that is disposed on the upper por-
tion of the outdoor unit. The interior of the humidification
unit casing 48 includes a space on the right side thereof
that accommodates the humidification rotor 58 and other
elements, and an absorption fan storage space 75 on
the left side thereof that accommodates an absorption
fan 81 and other elements. The humidification rotor 58,
a heater assembly 64, the humidification fan 70, a cover
member 74, the absorption fan 81, and other elements
are disposed inside the humidification unit casing 48. The
humidification rotor 58 is a ceramic rotor having a hon-
eycomb structure and is generally disk-shaped and has
a structure through which air can pass easily. More spe-
cifically, as shown in Fig. 3, it is a rotor having a disk
shape when viewed from above, and a fine honeycomb
structure in horizontal cross section. Air passes through
a large number of cylindrical portions in the humidification
rotor 5,8 and are polygon shaped in cross section.
[0044] The main portion of the humidification rotor 58
is formed from an absorbent such as zeolite and the like
and baked in a kiln. Zeolite is used here, but other ab-
sorbents such as silica gel or alumina can be employed.
Absorbents such as zeolite and the like have the ability
to absorb moisture from the air that it comes into contact
with, and release that absorbed moisture when it is heat-
ed.
[0045] The humidification rotor 58 is rotatably support-
ed via a rotor guide 60 on a support shaft 59 that is pro-
vided on the humidification unit casing 48. Gear teeth are
formed on the circumferential surface of the humidifica-
tion rotor 58, which engage with a rotor drive gear 62 that
is installed on a drive shaft on a rotor drive motor 61.
[0046] The heater assembly 64 is disposed such that
it covers approximately half (the right half) of the upper
surface of the humidification rotor 58. The heater assem-
bly 64 is comprised of a heater unit 66, an upper cover
65 that covers the heater unit 66, and a lower cover 69.
An intake port 67 for taking in air, and a discharge port
68 for discharging air that was heated in the heater unit
66 to the humidification rotor 58, are formed in the lower
cover 69. The heater assembly 64 is installed above the
humidification rotor 58 via a heater attachment plate 63.
[0047] A humidification fan 70 is disposed below the
humidification rotor 58 in a position facing the heating
assembly 64. The humidification fan 70 is a centrifugal
fan that is disposed in a space that is connected to a
humidification hose 73 (a space below the discharge port
68 of the lower cover 69 of the heater assembly 64). The
humidification fan 70 sends out air that passes through
the humidification rotor 58 and drops down from the front
right side portion of the humidification rotor 58 that is
covered (the portion disposed below the discharge port
68 of the lower cover 69 of the heater assembly 64). The
humidification hose 73 connects to the air supply and
discharge line 7, and supplies air sent from the humidi-

fication fan 70 to the indoor unit 2.
[0048] A cover member 74 covers the portion of the
upper surface of the humidification rotor 58 that does not
have the heater assembly 64 positioned over it (approx-
imately the left half portion thereof). The cover member
74 forms an air flow path that includes a bell mouth 84
(described below) and runs from the upper surface of the
left half portion of the humidification rotor 58 to the upper
portion of an absorption fan supply space 75 (described
below).
[0049] The absorption fan 81 that is accommodated in
the absorption fan storage space 75 is a centrifugal fan
that rotates by means of an absorption fan motor 83,
supplies air from an opening 85 in the absorbance side
bell mouth 84 that is disposed above it, and discharges
air toward the exterior of the absorbance fan storage
space 75 (the exterior of the humidification unit casing
48). The absorbance side bell mouth 84 is provided in
the upper portion of the absorption fan storage space 75,
and serves to guide air in the air flow path formed by the
cover member 74 to the absorption fan 81. Note that the
adsorption fan motor 83 is fixed inside the humidification
unit casing 48 by means of a motor mount 82.
[0050] In addition, a power source substrate 79, an
electrical component casing, and the like are disposed
inside the humidification unit casing 48. The electrical
component casing is comprised of an electrical compo-
nent box 76 that stores a printed circuit board 78 therein
and a lid 77.

<Structure Of The Outdoor Unit 3 Of The Present Em-
bodiment>

[0051] Next, the outdoor unit 3 of the air conditioner
according to the present embodiment will be described.
[0052] The outdoor unit 3 is comprised of an outdoor
air conditioning unit 5 in the lower portion thereof and a
humidification unit 4 in the upper portion thereof. The
outdoor air conditioning unit 5 has the same structure as
the conventional outdoor air conditioning unit noted
above. On the other hand, the humidification unit 4 in-
cludes a switching damper 90 that is not found in the
humidification unit of the conventional outdoor unit noted
above.

[Structure and operation of the switching damper 90]

[0053] The switching damper 90 is a rotating type air
flow path switching means that is disposed below the
humidification unit 70, and is comprised of a circular
member 92 like that shown in Figs. 4, 5, 7 and 8, and a
damper drive motor 91 (see Fig. 6) that rotatively drives
the circular member 92.
[0054] As shown in Fig. 4, the circular member 92 is
comprised of a circular base plate 92a, a side wall 92b,
a semicircular cone shaped side wall 92c, inner walls
92d, and an inner cylindrical wall 96. Each wall 92b, 92c,
92d, and 96 extends upward from the base plate 92a.
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The side wall 92b is divided into two by a side opening
92e and the semi-conical side wall 92c. The inner walls
92d are comprised of three plates that radiate outward
from near the center of the circular member 92. The cir-
cular member 92 is divided into a first space 93, a second
space 94, and a third space 95 by means of the inner
walls 92d (see Fig. 4). The first space 93 does not have
the side wall 92b, and is a space that is open sideways
by means of the side opening 92e. Two circular holes
94a, 94b are formed in the base plate 92a of the second
space 94. The inner cylindrical wall 96 disposed in the
second space 94 extends upward from the periphery of
the circular hole 94b. The semi-conical side wall 92c is
provided adjacent to the circular hole 94a, and this sur-
face has a shape that approximates an upside down cone
that has been divided into half vertically. As shown in Fig.
7 and 8, the space that is enclosed by the outer surface
of the semi-conical side wall 92c is a space that is open
to the sides. In addition, each space 93, 94, 95, the space
surrounded by the outer surface of the semi-conical side
wall 92c, and the space surrounded by the inner surface
of the inner cylindrical 96 open upward.
[0055] On the other hand, as shown in Figs. 5 and 8,
the humidification fan 70 that is disposed on top of the
circular member 92 includes a blade shaft 70a, an air
intake port 70b, and an air discharge port 70c. The air
intake port 70b and the air discharge port 70c are formed
on the bottom surface of the casing of the humidification
fan 70, and face toward the upper opening of the circular
member 92.
[0056] The damper drive motor 91 is provided in order
to rotate the circular member 92 in the manner shown in
Figs. 5 and 8. Although not shown in Figs. 5 and 8, the
damper drive motor 91, for example, is disposed below
the circular member 92. The damper drive motor 91 ro-
tates the circular member 92, and switches between a
first state in which the circular member 92 comes to the
rotation position shown in Figs. 4 and 5, and a second
state in which the circular member 92 comes to the ro-
tation position shown in Figs. 7 and 8.
[0057] In the first state, a path 89 (see Fig. 5) that
guides humidified air that passed through the heater as-
sembly 64 and the humidification rotor 58, or outside air,
to the circular member 92 of the switching damper 90
communicates with the first space 93 of the circular mem-
ber 92 via the side opening 92e. In addition, in the first
state, the first space 93 of the circular member 92 com-
municates with the air intake port 70b of the humidifica-
tion fan 70 via the upper opening. Furthermore, in the
first state, the upper part of inner cylindrical wall 96 of
the cylindrical member 92 communicates with the air dis-
charge port 70c of the humidification fan 70, and com-
municates with a hose connector 3a that the humidifica-
tion hose 73 is connected to on the lower part thereof,
and thus the air discharge port 70c of the humidification
fan 70 is linked with the humidification hose 73. In the
first state, the air that was discharged from the air dis-
charge port 70c of the humidification fan 70 passes

through the air supply and discharge line 7 and is supplied
to the indoor unit 2 because the humidification hose 73
is connected to the air supply and discharge line 7. Thus,
in the first state, air flows in the direction illustrated by
the dotted and dashed line of Figs. 4 and 5, and humid-
ified air or outdoor air passes through the air supply and
discharge line 7 and is supplied to the indoor unit 2.
[0058] On the other hand, in the second state, the con-
nector 3a that the humidification hose 73 is connected
to communicates with the second space 94 of the circular
member 92 via the circular hole 94a. In addition, the sec-
ond space 94 communicates with the air intake port 70b
of the humidification fan 70 via the upper opening. Fur-
thermore, in the second state, the air discharge port 70c
of the humidification fan 70 is positioned above the semi-
conical side wall 92c of the circular member 92, and the
air discharge port 70c is connected to the path 3b that
passes through the outside of the device (the outside of
the outdoor unit 3) via the space that is surrounded by
the semi-conical side wall 92c. Thus, in the second state,
air flows in the direction illustrated by the dotted and
dashed line of Figs. 7 and 8, and air that was discharged
from the indoor unit 2 and passed through the air supply
and discharge line 7 is discharged from the air discharge
port 70c of the humidification fan 70 to the outside of the
unit.
[0059] Note that as shown in Fig. 2, the air supply and
discharge line 7 is connected to the predetermined space
2a of the indoor unit 2. The predetermined space 2a is a
space upstream from the air flow of the indoor heat ex-
changer 11, and is a space in which pre-heat exchanged
air resides. Thus, the air that passed through the air sup-
ply and discharge line 7 and supplied to the indoor unit
2 is carried on the air flow inside the indoor unit that is
produced by the cross-flow fan 12, and is discharged to
an indoor space after heat exchange with the indoor heat
exchanger 11.

[Operation Of The Humidification Unit 4]

[0060] The switching damper 90 is switched to the first
state shown in Figs. 4 and 5 when humidification is to
occur.
[0061] The humidification unit 4 takes in air from the
outside into the humidification unit casing 48 by rotatively
driving the absorption fan 81. The air that entered into
the humidification unit 48 passes through the left half
portion of the humidification unit 58, and is discharged
from the absorption fan storage space 75 to the exterior
thereof via the air flow path formed by the cover member
74 and the absorption side bell mouth 84 and the absorp-
tion fan 81. When the air taken into the humidification
rotor 48 from the outside passes through the left half por-
tion of the humidification rotor 58, the humidification rotor
58 adsorbs moisture contained in the air.
[0062] The left half portion of the humidification rotor
58 that absorbed moisture in this absorption step will be-
come the right half portion of the humidification rotor 58
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by rotating the humidification rotor 58. In other words,
the absorbed moisture moves to a portion of the humid-
ification rotor 58 that is disposed below the heater as-
sembly 64 in accordance with the rotation of the humid-
ification rotor 58. Then, the moisture that moved to this
position is released to the air flow produced by the hu-
midification fan 70 due to heat from the heater unit 66 of
the heater assembly 64.
[0063] When the humidification fan 70 rotates, air is
taken into the humidification unit casing 48 from the ex-
terior thereof. This air flows from the bottom of the inside
of the left half portion of the humidification rotor 58 up-
ward, and is guided into the upper cover 65 from the
intake port 67 of the upper cover 69. Then, the air that
entered into the upper cover 65 flows from the upper part
of the left half portion of the humidification rotor 58 down-
ward to the humidification fan 70 via a through path 89
and the switching damper 90. This air flow is produced
by the humidification fan 70. The humidification fan 70
blows the air that passed through the humidification rotor
58 and the switching damper 90 to the indoor unit 2 via
the humidification hose 73 and the air supply and dis-
charge line 7. The air blown to the indoor unit 2 includes
the moisture absorbed by the humidification rotor 58.
[0064] Thus, the air supplied to the indoor unit 2 from
the humidification unit 4 is discharged to an indoor space
from the predetermined space 2a via the indoor heat ex-
changer 11.

<Structure And Control Of The Controller 100>

[0065] The controller 100 is divided between the elec-
trical component boxes disposed in the indoor unit 2, the
outdoor air conditioning unit 5, and the humidification unit
4 of the air conditioner 1. The controller 100 is connected
to the equipment in the indoor unit 2 and the outdoor unit
3 as shown in Fig. 5, and controls the operation of each
piece of equipment in response to each operational mode
such as heating, cooling, drying, humidification, air sup-
ply, and air ventilation.

[Control Of The Humidification Operation]

[0066] The controller 100 will conduct a humidification
operation if it receives a humidification command or an
automatic humidification command from a remote control
102. The humidification operation may be carried out to-
gether with a heating operation. The humidification op-
eration drives the rotor drive motor 61 inside the humid-
ification unit 4, the heater unit 66, the motor that rotates
the humidification fan 70, and the absorption fan motor
83. In the humidification operation, as noted above, mois-
ture in the air introduced into the humidification unit 4
from the exterior thereof due to the rotation of the ab-
sorption fan 81 is absorbed by the humidification rotor
58. Air heated by the heater unit 66 flows through the
humidification rotor 58 due to the rotation of the humidi-
fication fan 70, and air which includes the moisture re-

leased from the humidification rotor 58 is supplied to the
indoor unit 2 via the air supply and discharge line 7.

[Ventilation By Means Of The Air Supply Operation Or 
The Air Discharge Operation]

[0067] In addition, the controller 100 will conduct an
air supply operation or an air discharge operation if it
determines that an indoor space needs to be ventilated.
The air supply operation draws in outdoor air into the
humidification unit 4, and supplies this outdoor air from
the air supply and discharge line 7 to the indoor unit 2.
The air discharge operation draws in the air inside the
air supply and discharge line 7 by means of the humidi-
fication fan 70 of the humidification unit 4, i.e., it draws
indoor air into the air supply and discharge line 7 via the
indoor unit 2, and then discharges this air from the hu-
midification fan 70 to the exterior or the outdoor unit 3.
The flow of air during the air supply operation and the air
discharge operation is as described above (Structure and
operation of the switching damper 90) for the first state
and the second state. During the air supply operation,
the switching damper 90 is placed in the first position,
the air flows in the direction illustrated by the dotted and
dashed lines of Figs. 4 and 5, and outdoor air passes
through the air supply and discharge line 7 and is supplied
to the indoor unit 2. On the other hand, during the air
discharge operation, the switching damper 90 is placed
into the second state, the air flows in the direction illus-
trated by the dotted and dashed lines of Figs. 7 and 8,
and the air that was discharged from the indoor unit 2
and passed through the air supply and discharge line 7
is discharged form the air discharge port 70c of the hu-
midification unit 70 to the exterior thereof. Note that in
the air supply operation and the air discharge operation,
the absorption fan 81 of the humidification unit 4 and the
rotor drive motor 61 are not operated and only the hu-
midification fan 70 is rotated.
[0068] The controller 100 determines, based upon the
operational mode set by the remote control 102 and the
detection results of the pollution sensor 101, whether or
not it is necessary to ventilate an indoor space, and the
selection between the air supply operation and the air
discharge operation. The pollution sensor 101 is provided
in the indoor unit 2, and detects the pollution state of
indoor air.
[0069] The controller 100 determines that an indoor
space needs to be ventilated if the operational mode is
automatic operation, and if the pollution state exceeds a
first tolerance level. Then, the controller 100 selects the
air supply operation when the pollution state exceeds the
first tolerance level and is less than a second tolerance
level, and selects the air discharge operation when the
pollution state exceeds the second tolerance level. In ad-
dition, a user of the air conditioner 1 can directly select
the air supply operation or the air discharge operation as
the operational mode from the remote control 102. For
example, if an indoor space is smoky due to cigarette
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smoke and one wants to use the air conditioner 1 instead
of the a ventilation fan, it is preferred that the user directly
select the air discharge operation. In addition, if one
wants to draw in fresh outdoor air while heating or cooling
and wants to gently ventilate an indoor space, the user
can select the air supply operation.
[0070] Note that the humidification fan 70 is controlled
so that the output is larger during the air discharge op-
eration than during the air supply operation. In addition,
during the air discharge operation, the controller 100 in-
creases the number of cycles in the inverter control of
the compressor 21, and thus the number of rotations of
the motor of the compressor 21 will increase.

<Characteristics Of The Air Conditioner 1>

(1)

[0071] In the air conditioner 1, both an air supply op-
eration that sends in outdoor air into an indoor space via
the air supply and discharge line 7 (air path), and an air
discharge operation that discharges indoor air to the out-
side via the air supply and discharge line 7, can be carried
out by switching between a first state and a second state
of the switching damper 90 inside the humidification unit
4. Thus, either the air supply operation or the air dis-
charge operation can be selected when who desires to
ventilate an indoor space.

(2)

[0072] In the air conditioner 1, the humidification fan
70 and the switching damper 90 that operate in the hu-
midification operation, the air supply operation, and the
air discharge operation, are disposed inside the outdoor
humidification unit 4. Because of that, noise produced by
these devices will be almost entirely prevented from mak-
ing people indoors from feeling uncomfortable.

(3)

[0073] In the air conditioner 1, the output of the humid-
ification fan 70 during the air discharge operation is con-
trolled such that it is larger than the output thereof during
the air supply operation, and thus the ventilation effect
of the air discharge operation when selected in order to
quickly ventilate an indoor space will be greatly in-
creased. On the other had, the humidification fan 70 is
operated with a comparatively small output in the air sup-
ply operation that is employed in a ventilation method in
which fresh outdoor air is sent into an indoor space.

(4)

[0074] In the air conditioner 1, the humidification fan
70 is used for the air supply operation and the humidifi-
cation operation, just like it is in the prior art.
[0075] In addition, the humidification fan 70 can be

used in the air discharge operation to discharge indoor
air to the outside by providing a switching damper 90 in
the humidification unit 4. In an air conditioner comprised
of a humidification unit, an engineering change can be
made that strengthens the ventilation function at a low
cost in this way.

(5)

[0076] When discharging air with the air conditioner 1,
it is thought that the temperature of the air indoors will
become warmer or cooler than desired because the in-
door air heated or cooled by the air conditioner to the
desired temperature is discharged outside as is via the
air supply and discharge line 7. In consideration of this,
the number of cycles in the inverter control of the com-
pressor 21 is increased during the air discharge opera-
tion. Thus, even if air is discharged from the indoor space,
the worsening of the temperature therein will be kept to
a minimum, and thus sudden changes in the temperature
in the indoor space can be avoided.

(6)

[0077] In the air conditioner 1, outdoor air that is sent
from the humidification fan 70 of the humidification unit
4 via the air supply and discharge line 7 flows into the
predetermined space 2a of the indoor unit 2 during the
air supply operation that supplies outdoor air to an indoor
space. Outdoor air that flowed into the predetermined
space 2a is discharged to an indoor space via the indoor
heat exchanger 11 because the predetermined space 2a
is positioned upstream with respect to the indoor heat
exchanger 11. Thus, there will be less variation in the
temperature of the indoor air than compared to when.out-
door air is directly supplied to the indoor space.

[Other Embodiments]

(A)

[0078] The switching damper 90 can not only be placed
in the first and second states, but it can also be placed
in a third state shown in Fig. 9 that is also effective. In
this third state, a portion of the base plate 92a of the
circular member 92 covers the upper opening of the hose
connector 3a that the humidification hose 73 is connected
to. Thus, the state in which the outside and the indoor
space are linked via the air supply and discharge line 7
and the humidification hose 73 will be eliminated by
means of the base plate 92a of the circular member 92,
and the air supply and discharge line 7 will not be linked
to the outside or the indoor space.
[0079] If the switching damper 90 is switched to the
third state by manual or automatically controlling the
same, undesirable air flows from the outside to an indoor
space can be suppressed in situations in which a strong
wind is blowing outside, or in other situations as needed.
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(B)

[0080] The pollution sensor 101 is provided in the in-
door unit 2 in the aforementioned embodiment, but it is
thought that the pollution sensor 101 can be omitted in
situations in which a user determines the necessity of
ventilation and/or the selection of the air supply operation
and the air discharge operation.

(C)

[0081] A rotating type of switching damper 90 is used
in the aforementioned embodiment, however a periph-
eral structure can be devices so that a slide type switching
damper can be used.

(D)

[0082] The humidification fan 70 is controlled so that
the output thereof during the air discharge operation is
greater than during the air supply operation in the afore-
mentioned embodiment, however it is thought the humid-
ification fan 70 can be controlled so that the output thereof
during the air discharge operation is less than during the
air supply operation.

INDUSTRIAL APPLICABILITY

[0083] If the switching device and the air conditioner
according to the present invention are used, outdoor air
can be sent into an indoor space via the air path and
indoor air can be vented outside via the air path by switch-
ing the switching means between the first state and the
second state. Thus, a switching method can be adopted
in which outdoor air is sent into an indoor space when
one wants to gently ventilate the indoor space while main-
taining a positive pressure therein, and a ventilation
method can be adopted in which indoor air is vented out-
side via the air path when one wants to effectively vent
polluted indoor air to the outdoors.

Claims

1. An air conditioner (1) comprising:

a ventilation device having an air path (7, 73)
that connects an indoor space with an outdoor
space;
a fan (70) that has an air intake unit (70b) and
an air discharge unit (70c); and
a switching means (90) switchable between a
first state in which the air discharge unit (70c) is
in communication with the air path (73), and a
second state in which the air intake unit (70b) is
in communication with the air path (73), char-
acterized in that the air-conditioner (1) com-
prises:

an indoor unit (2) and an outdoor unit (3);
and
a humidification unit (4) disposed inside or
adjacent to the outdoor unit (3), the humid-
ification unit (4) having the fan (70), the
switching means (90), and a humidification
means, and is configured to supply humid-
ified air to an indoor unit (2) via the air path
(7, 73).

2. The air conditioner (1) disclosed in claim 1, further
comprising a temperature regulation unit (21) that
regulates the temperature of air in the indoor space;
wherein the switching means (90) is controlled to
switch between air supply that supplies outdoor air
to the indoor space, and air discharge that discharg-
es indoor air to the outdoor space, by switching be-
tween the first state and the second state, and the
air temperature regulation effect of the indoor air is
strengthened by the temperature regulation unit (21)
in the air discharge.

3. The air conditioner (1) set forth in claim 1, wherein
the indoor unit (2) has a heat exchanger (11) and an
indoor fan (12, 13) for drawing in indoor air into a
predetermined space (2a), passing it through the
heat exchanger, and discharging it to the indoor
space; and
the air-path (7, 73) connects the humidification unit
(4) and the predetermined space (2a) of the indoor
unit (2).

4. The air conditioner (1) set forth in any of claims 1 to
3, further comprising a pollution sensor (101) that
detects the pollution state of the indoor air.

5. The air conditioner set forth in any one of the pre-
ceding claims, wherein the switching means (90) is
switchable to a third state that closes the air path (7,
73).

6. The air conditioner set forth in any one of the pre-
ceding claims, wherein the fan (70) and the switching
means (90) are disposed in the outdoor space.

7. The air conditioner set forth in any one of the pre-
ceding claims, wherein the ventilation device further
comprises a controller (100) configured to switch be-
tween air supply from the outdoor space to an indoor
space and air discharge from the indoor space to the
outdoor space by switching the switching means be-
tween the first state and the second state, and to
modify the output of the fan (70) during air supply
and air discharge.
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Patentansprüche

1. Klimaanlage (1), umfassend:

eine Ventilatorvorrichtung mit einem einen In-
nenraum mit einem Außenraum verbindenden
Luftpfad (7, 73),
einen eine Luftansaugvorrichtung (70b) und ei-
ne Luftausstoßvorrichtung (70c) aufweisenden
Lüfter (70),
ein Umschaltmittel (90), das zwischen einem er-
sten Zustand, in dem sich die Luftausstoßeinheit
(70c) in Kommunikation mit dem Luftpfad (73)
befindet, und einem zweiten Zustand, in dem
sich die Luftansaugeinheit (70b) in Kommunika-
tion mit dem Luftpfad (73) befindet,
umschaltbar ist, dadurch gekennzeichnet,
dass die Klimaanlage (1) umfasst:

eine Inneneinheit (2) und eine Außeneinheit
(3), und
eine innerhalb der Außeneinheit (3) oder
benachbart zu dieser angeordnete Be-
feuchtungseinheit (4), wobei die Befeuch-
tungseinheit (4) den Lüfter (70), das Um-
schaltmittel (90) und ein Befeuchtungsmit-
tel aufweist, und befeuchtete Luft über den
Luftpfad (7, 73) zu einer Inneneinheit (2) zu-
führen kann.

2. Klimaanlage (1) gemäß Anspruch 1, ferner umfas-
send: eine Temperaturregulierungseinheit (21), die
die Temperatur der Luft im Innenraum reguliert,
bei der das Umschaltmittel (90) gesteuert wird, damit
es zwischen einer Luftzuführung, welche eine Au-
ßenluft zum Innenraum zuführt, und einem Luftaus-
stoß, der eine Innenluft zum Außenraum ausstößt,
umschaltet, indem sie zwischen dem ersten Zustand
und dem zweiten Zustand umschaltet, und der Luft-
temperatur-Regulierungseffekt der Innenluft durch
die Temperaturregulierungseinheit (21) im Luftaus-
stoß verstärkt wird.

3. Klimaanlage (1) gemäß Anspruch 1, bei der die In-
nenraumeinheit (2) einen Wärmetauscher (11) und
einen Innenlüfter (12, 13) zum Anziehen von Innen-
luft in einen vorbestimmten Raum (2a), zum Durch-
lassen dieser durch den Wärmetauscher, und zum
Ausstoßen dieser in den Außenraum aufweist, und
der Luftpfad (7, 73) die Befeuchtungseinheit (4) und
den vorbestimmten Raum (2a) der Inneneinheit (2)
verbindet.

4. Klimaanlage (1) gemäß einem der Ansprüche 1 bis
3, ferner umfassend: einen Verunreinigungssensor
(101), der einen Verunreinigungszustand in der In-
nenluft erfasst.

5. Klimaanlage (1) gemäß einem der vorangegange-
nen Ansprüche, bei der das Umschaltmittel (90) in
einen dritten Zustand schaltbar ist, der den Luftpfad
(7, 73) schließt.

6. Klimaanlage (1) gemäß einem der vorangegange-
nen Ansprüche, bei der der Lüfter (70) und das Um-
schaltmittel (90) im Außenraum angeordnet sind.

7. Klimaanlage (1) gemäß einem der vorangegange-
nen Ansprüche, bei der die Ventilatorvorrichtung fer-
ner eine Steuerung (100) umfasst, die zwischen ei-
ner Luftzufuhr vom Außenraum zu einem Innenraum
und einem Luftausstoß vom Innenraum zum Außen-
raum umschalten kann, indem sie das Umschaltmit-
tel zwischen dem ersten Zustand und dem zweiten
Zustand umschaltet, und die Ausgabe des Lüfters
(70) während einer Luftzufuhr und eines Luftaussto-
ßes modifizieren kann.

Revendications

1. Climatiseur (1) comprenant :

un dispositif de ventilation ayant une voie d’air
(7, 73) qui relie un espace intérieur à un espace
extérieur ;
un ventilateur (70) qui a une unité d’admission
d’air (70b) et une unité d’évacuation d’air (70c) ;
et
un moyen de commutation (90) pouvant bascu-
ler entre un premier état dans lequel l’unité
d’évacuation d’air (70c) est en communication
avec la voie d’air (73), et un deuxième état dans
lequel l’unité d’admission d’air (70b) est en com-
munication avec la voie d’air (73), caractérisé
en ce que le climatiseur (1) comprend :

une unité intérieure (2) et une unité exté-
rieure (3) ; et
une unité d’humidification (4) disposée à
l’intérieur ou à proximité de l’unité extérieu-
re (3), l’unité d’humidification (4) ayant le
ventilateur (70), le moyen de commutation
(90), et un moyen d’humidification, et est
configurée pour alimenter en air humidifié
une unité intérieure (2) à travers la voie d’air
(7, 73).

2. Climatiseur (1) selon la revendication 1, comprenant
en outre une unité (21) de régulation de température
qui régule la température de l’air dans l’espace
intérieur ;
où le moyen de commutation (90) est commandé
pour basculer entre l’alimentation en air qui alimente
en air extérieur un espace intérieur, et une évacua-
tion d’air qui décharge l’air intérieur à l’espace exté-
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rieur, en basculant entre le premier état et le deuxiè-
me état, et l’effet de régulation de température d’air
de l’air intérieur est renforcé par l’unité (21) de régu-
lation de température dans l’évacuation de l’air.

3. Climatiseur (1) selon la revendication 1, dans lequel
l’unité intérieure (2) a un échangeur thermique (11)
et un ventilateur intérieur (12, 13) pour attirer l’air
intérieur dans un espace prédéterminé (2a), le fai-
sant passer à travers l’échangeur thermique, et le
déchargeant vers l’espace intérieur ; et
la voie d’air (7, 73) relie l’unité d’humidification (4) et
l’espace prédéterminé (2a) de l’unité intérieure (2).

4. Climatiseur (1) selon l’une des revendications 1 à 3,
comprenant en outre un capteur de pollution (101)
qui détecte l’état de pollution de l’air intérieur.

5. Dispositif de ventilation selon l’une quelconque des
revendications précédentes, dans lequel le moyen
de commutation (90) peut être commuté à un troi-
sième état qui ferme la voie d’air (7, 73).

6. Dispositif de ventilation selon l’une quelconque des
revendications précédentes, dans lequel le ventila-
teur (70) et le moyen de commutation (90) sont dis-
posés dans l’espace extérieur.

7. Dispositif de ventilation selon l’une quelconque des
revendications précédentes, dans lequel le dispositif
de ventilation comprend en outre une unité de com-
mande (100) configurée pour basculer entre une ali-
mentation en air de l’espace extérieur à un espace
intérieur et une évacuation d’air de l’espace intérieur
à l’espace extérieur en basculant le moyen de com-
mutation entre le premier état et le deuxième état,
et pour modifier la sortie du ventilateur (70) durant
d’alimentation en air et l’évacuation d’air.

19 20 



EP 1 455 141 B1

12



EP 1 455 141 B1

13



EP 1 455 141 B1

14



EP 1 455 141 B1

15



EP 1 455 141 B1

16



EP 1 455 141 B1

17



EP 1 455 141 B1

18



EP 1 455 141 B1

19



EP 1 455 141 B1

20



EP 1 455 141 B1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2001041511 A [0003]
• JP 10274425 A [0008]

• US 5314376 A [0008]


	bibliography
	description
	claims
	drawings

