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Description

TECHNICAL FIELD

[0001] The present invention relates to an air-condi-
tioner.

BACKGROUND ART

[0002] An example of a technology for cleaning the
indoor fan (fan) of an air-conditioner is described in
Patent Document 1. The example is provided with a
fan cleaning device for removing dust on the fan. Fig. 1
ofPatentDocument 1depicts a configuration inwhich the
fan cleaning device is mounted in the vicinity of a blow
port of the indoor fan. Patent Document 2 shows a
cleaning body which is provided near the fan fitted to
the air conditioner, to remove dust accumulated on the
fan.

CITATION LIST

PATENT LITERATURE

[0003]

Patent Document 1: JP-A‑2007‑71210
Patent Document 2: JP 2008 045858 A

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] According to the technologydescribed inPatent
Document 1, a fan cleaning section is abutted against the
fan prior to the start of rotation of the fan. Accordingly,
when the fan starts rotating, the fan cleaning section is
subjected toa load,making the fancleaningsection liable
to degrade. In addition, as the number of rotations of the
fan increases, noise increases, causing the problem of
making the user feel unpleasant, for example.
[0005] Accordingly, an object of the present invention
is to provide an air-conditioner in which degradation of a
fan cleaning section is suppressed and which has im-
proved quietness.

SOLUTIONS TO THE PROBLEMS

[0006] The aforementioned object is solved by the
invention according to the independent claim 1. Further
preferred developments are described by the dependent
claims. In particular, an air-conditioner according to the
present invention includes a heat exchanger; a blowing
fan; and a fan cleaning section disposed between the
heat exchanger and the blowing fan to clean the blowing
fan. The fan cleaning section contacts the blowing fan
after a start of rotation of the blowing fan.
[0007] An air-conditioner according to the present in-

vention includes a heat exchanger; a blowing fan; and a
fan cleaning section which is disposed between the heat
exchanger and the blowing fan to clean the blowing fan.
The fan cleaning section is separated from the blowing
fan before an end of rotation of the blowing fan.

EFFECTS OF THE INVENTION

[0008] According to the present invention, an air-con-
ditioner in which degradation of a fan cleaning section is
suppressed and which has improved quietness can be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is an illustrative diagram of a refrigerant circuit
of an air-conditioner according to an embodiment of
the present invention.
Fig. 2 is a vertical cross-sectional view of an indoor
device of an air-conditioner according to an embodi-
ment of the present invention.
Fig. 3 is a partially cutaway perspective view of the
indoor device of the air-conditioner according to the
embodiment of the invention.
Fig. 4 is an illustrative diagramdepicting anair flow in
the vicinity of a fan cleaning section during an air-
conditioning operation of the air-conditioner accord-
ing to the embodiment of the present invention.
Fig. 5 is a functional block diagram of the air-condi-
tioner according to the embodiment of the present
invention.
Fig. 6 is a flowchart of a process performed by a
control section of the air-conditioner according to the
embodiment of the present invention.
Fig. 7A is an illustrative diagram depicting a state of
the air-conditioner according to the embodiment of
the present invention during cleaning of the indoor
fan.
Fig. 7B is an illustrative diagram depicting a state of
the air-conditioner according to the embodiment of
the present invention during defrosting of an indoor
heat exchanger.
Fig. 8 is a flowchart of a process performed by the
control section of the air-conditioner according to the
embodiment of the present invention.
Fig. 9 is a diagram for describing the periods in
which, during cleaning of the fan in the air-condi-
tioner according to the embodiment of the present
invention, the fan cleaning section abuts or is sepa-
rated from the indoor fan.
Fig. 10 is a vertical cross-sectional view of an indoor
device of an air-conditioner according to a modifica-
tion of the present invention.
Fig. 11 is a schematic perspective view of an indoor
fan and a fan cleaning section of an air-conditioner
according to another modification of the present
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invention.

BEST MODE FOR CARRYING OUT THE INVENTION

<<Embodiments>>

<Configuration of air-conditioner>

[0010] Fig. 1 is an illustrative diagram of a refrigerant
circuit Q of an air-conditioner 100 according to an embo-
diment.
[0011] In Fig. 1, the solid line arrows indicate the flowof
refrigerant during a heating operation.
[0012] In Fig. 1, the dashed line arrows indicate the
flow of refrigerant during a cooling operation.
[0013] As depicted in Fig. 1, the air-conditioner 100 is
provided with a compressor 11, an outdoor heat exchan-
ger 12, an outdoor fan 13, and an expansion valve 14.
The air-conditioner 100 is providedwith, in addition to the
above-described configuration: an indoor heat exchan-
ger (heat exchanger) 15; an indoor fan (blowing fan) 16;
and a four-way valve 17.
[0014] The compressor 11 is an apparatus which, by
the driving of a compressor motor 11a, compress a low-
temperature, low-pressure gas refrigerant and ejects a
high-temperature, high-pressure gas refrigerant.
[0015] The outdoor heat exchanger 12 is a heat ex-
changer which exchanges heat between the refrigerant
flowing through heat transfer pipes thereof (not depicted)
and external air delivered from the outdoor fan 13.
[0016] The outdoor fan 13 is a fan which, by the driving
of an outdoor fan motor 13a, delivers external air to the
outdoor heat exchanger 12, and ismounted in the vicinity
of the outdoor heat exchanger 12.
[0017] Theexpansionvalve14 isavalvewhichdecom-
presses the refrigerant that has been condensed by a
"condenser" (the outdoor heat exchanger 12 in the case
of cooling operation, or the indoor heat exchanger 15 in
the case of heating operation). The refrigerant that has
been decompressed in the expansion valve 14 is guided
to an "evaporator" (the indoor heat exchanger 15 in the
case of cooling operation, or the outdoor heat exchanger
12 in the case of heating operation).
[0018] The indoor heat exchanger 15 is a heat exchan-
ger which exchanges heat between the refrigerant flow-
ing through heat transfer pipes g (see Fig. 2) and the
indoor air (air in thespace tobeair-conditioned) delivered
from the indoor fan 16.
[0019] The indoor fan16 is a fanwhich, by thedrivingof
an indoor fan motor 16c (see Fig. 5), delivers the indoor
air to the indoor heat exchanger 15, and ismounted in the
vicinity of the indoor heat exchanger 15.
[0020] The four-way valve 17 is a valve for switching
the flow passageway of refrigerant in accordancewith an
operation mode of the air-conditioner 100. For example,
during cooling operation (see the dashed line arrows in
Fig. 1), the refrigerant is circulated in a refrigeration cycle
through the refrigerant circuit Q in which the compressor

11, the outdoor heat exchanger 12 (condenser), the
expansion valve 14, and the indoor heat exchanger 15
(evaporator) are successively connected annularly via
the four-way valve 17.
[0021] On the other hand, during heating operation
(see the solid line arrows in Fig. 1), the refrigerant is
circulated in a refrigeration cycle through the refrigerant
circuit Q in which the compressor 11, the indoor heat
exchanger 15 (condenser), the expansion valve 14, and
the outdoor heat exchanger 12 (evaporator) are succes-
sively connected annularly via the four-way valve 17.
[0022] In the example depicted in Fig. 1, the compres-
sor 11, the outdoor heat exchanger 12, the outdoor fan
13, the expansion valve 14, and the four-way valve17are
mounted in an outdoor device Uo. On the other hand, the
indoor heat exchanger 15 and the indoor fan 16 are
mounted in the indoor device Ui.
[0023] Fig. 2 is a vertical cross-sectional view of the
indoor device Ui.
[0024] Fig. 2 depicts a state in which cleaning of the
indoor fan 16 by a fan cleaning section 24 is not being
performed. The indoor device Ui is provided with, in
addition to the indoor heat exchanger 15 and the indoor
fan 16: a drain pan18; a housingbase19; filters 20a, 20b;
a front-face panel 21; horizontal deflectors 22; vertical
deflectors 23; and the fan cleaning section 24.
[0025] The indoor heat exchanger 15 includes a plur-
ality of fins f and a plurality of heat transfer pipes g
penetrating through the fins f. Described from another
perspective, the indoor heat exchanger 15 includes a
front-side indoor heat exchanger 15a and a rear-side
indoor heat exchanger 15b. The front-side indoor heat
exchanger 15a is disposed on the front side of the indoor
fan 16. On the other hand, the rear-side indoor heat
exchanger 15b is disposed on the rear side of the indoor
fan 16. An upper-end portion of the front-side indoor heat
exchanger 15a and an upper-end portion of the rear-side
indoor heat exchanger 15b are connected.
[0026] The drain pan 18 is configured to receive the
condensed water in the indoor heat exchanger 15, and is
disposed under the indoor heat exchanger 15 (the front-
side indoor heat exchanger 15a, in the example depicted
in Fig. 2).
[0027] The indoor fan 16 is a cylindrical cross-flow fan,
for example, and is disposed in the vicinity of the indoor
heat exchanger 15. The indoor fan 16 is provided with a
plurality of fan blades 16a, partition plates 16b to which
the fan blades16aaremounted, and the indoor fanmotor
16c (see Fig. 5) as a drive source.
[0028] Preferably, the indoor fan 16 is coated with a
hydrophilic coating agent. An example of the coating
material that may be used can be obtained by adding a
binder (asiliconcompoundhavingahydrolysablegroup),
butanol, tetrahydrofuran, and an antimicrobial to an iso-
propyl alcohol-dispersed silica sol which is a hydrophilic
material.
[0029] In thisway, a hydrophilic film canbe formedona
surface of the indoor fan 16. Accordingly, the electric
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resistance value on the surface of the indoor fan 16 is
reduced, and attachment of dust to the indoor fan 16
becomes less likely. That is, when the indoor fan 16 is
being driven, generation of static electricity on the sur-
face of the indoor fan 16 due to friction with air becomes
less likely, making it possible to suppress the attachment
of dust to the indoor fan 16. Thus, the coating agent
functionsalsoasananti-static agent for the indoor fan16.
[0030] The housing base 19 depicted in Fig. 2 is a
housing in which the apparatuses including the indoor
heat exchanger 15 and the indoor fan 16 are mounted.
[0031] The filter 20a is configured to remove dust from
the air moving toward an air inlet h1 on the front side, and
ismounted on the front side of the indoor heat exchanger
15.
[0032] The filter 20b is configured to remove dust from
the air moving toward an air inlet h2 on the front side, and
ismounted on the front side of the indoor heat exchanger
15.
[0033] The front-face panel 21 is mounted so as to
cover the filter 20a on the front side, and is pivotable
about the lower end thereof toward the front side. The
front-face panel 21 may be configured to not pivot.
[0034] Thehorizontal deflectors22areplate-likemem-
bers for adjusting the horizontal flow of air that is blown
indoors as the indoor fan 16 is rotated.
[0035] The horizontal deflectors 22 are disposed in a
blown-air passageway h3, and are configured to pivot
horizontally due to a horizontal deflector motor 25 (see
Fig. 5).
[0036] The vertical deflectors 23 are plate-like mem-
bers for adjusting the vertical flow of air that is blown
indoors as the indoor fan 16 is rotated. The vertical
deflectors 23 are configured to pivot vertically due to a
vertical deflector motor 26 (see Fig. 5) disposed in the
vicinity of an air blow port h4.
[0037] The air suctioned via the air inlets h1, h2 is
subjected to heat exchange with the refrigerant flowing
through the heat transfer pipes g of the indoor heat
exchanger 15, and the heat-exchanged air is guided to
the blown-air passageway h3. The air that flows through
the blown-air passageway h3 is guided in a predeter-
mined direction by the horizontal deflectors 22 and the
vertical deflectors 23, and is then blown indoors through
the air blow port h4.
[0038] Most of the dust that moves toward the air inlets
h1, h2along theair flow is capturedby the filters 20a, 20b.
However, fine dust may pass through the filters 20a, 20b
and become attached to the indoor heat exchanger 15 or
the indoor fan 16. Accordingly, it is desirable to clean the
indoor heat exchanger 15 and the indoor fan 16 periodi-
cally. In thepresent embodiment, after the indoor fan16 is
cleaned using the fan cleaning section 24 as will be
described later, the indoor heat exchanger 15 is washed
with water.
[0039] The fan cleaning section 24 depicted in Fig. 2 is
configured to clean the indoor fan 16, and is disposed
between the indoor heat exchanger 15 and the indoor fan

16. More specifically, the fan cleaning section 24 is dis-
posed in a recessed portion r of the front-side indoor heat
exchanger 15a forming a chevron-shape in a vertical
cross-sectional view. In the example depicted in Fig. 2,
the indoor heat exchanger 15 (the lower portion of the
front-side indoor heat exchanger 15a) and also the drain
pan18arepresent under the fan cleaningsection24.The
fancleaningsection24 ispartly configured fromnylon, for
example.
[0040] Fig. 3 is a partially cutaway perspective view of
the indoor device Ui.
[0041] The fan cleaning section 24 is provided with a
fan-cleaning motor 24c (see Fig. 5) as well as a shaft
portion 24a and a brush 24b depicted in Fig. 3. The shaft
portion 24a is a rod-shapedmember running parallel with
the axial direction of the indoor fan 16, and is journaled at
both ends thereof.
[0042] The brush 24b is configured to remove dust that
has become attached to the fan blades 16a, and is
mounted to the shaft portion 24a. The fan-cleaningmotor
24c (see Fig. 5) is a steppingmotor, for example, and has
the function of rotating the shaft portion 24a by a pre-
determined angle.
[0043] When the indoor fan 16 is cleaned using the fan
cleaning section 24, the fan-cleaningmotor 24c (see Fig.
5) is driven so as to cause the brush 24b to contact the
indoor fan 16 (see Fig. 7A), and the indoor fan 16 is
rotated in reverse.When the cleaning of the indoor fan 16
by the fan cleaning section 24 is over, the fan-cleaning
motor 24c is again driven to cause the brush 24b to pivot
into a state in which the brush 24b is separated from
indoor fan 16 (see Fig. 2).
[0044] In the present embodiment, the tip of the brush
24b faces the indoor heat exchanger 15 at times other
than during the cleaning of the indoor fan 16, as depicted
in Fig. 2. Specifically, at times other than during the
cleaning of the indoor fan 16 (including during normal
air-conditioning operation), the brush 24b is in a laterally
(substantially horizontally) oriented state and separated
from the indoor fan 16. The reason for arranging the fan
cleaning section 24 in this way will be explained with
reference to Fig. 4.
[0045] Fig. 4 is an illustrative diagram depicting air
flows in the vicinity of the fan cleaning section 24 during
an air-conditioning operation.
[0046] In Fig. 4, the direction of each arrow indicates
the direction of an air flow. The length of each arrow
indicates the velocity of air flow.
[0047] During a normal air-conditioning operation, the
indoor fan 16 rotates forward, and the air that has passed
through the gaps between the fins f of the front-side
indoor heat exchanger 15a moves toward the indoor
fan 16. In particular, in the vicinity of the recessed portion
r of the front-side indoor heat exchanger 15a, as depicted
in Fig. 4, the air flows laterally (in substantially the hor-
izontal direction) toward the indoor fan 16.
[0048] In the recessed portion r, as described above,
the fan cleaning section 24 is disposedwith thebrush24b
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in a laterally oriented state. In other words, during a
normal air-conditioning operation, the direction of the
brush 24b is parallel with the direction of air flow. Thus,
the direction of extension of the brush 24b and the
direction of air flow are substantially parallel with each
other, and the fan cleaning section 24 hardly poses an
obstacle to an air flow.
[0049] In addition, the fan cleaning section 24 is dis-
posed not in a middle-stream region or a downstream
region (in the vicinity of the air blow port h4 depicted in
Fig. 2) but in an upstream region of the air flow during
forward rotation of the indoor fan 16. The air that flows
laterally along the brush 24b is accelerated by the fan
blades 16a, and the accelerated air moves toward the air
blow port h4 (see Fig. 2). Thus, the fan cleaning section
24 is disposed in the upstream region in which the air
flowsat a relatively low velocity. Accordingly, it is possible
to suppress a decrease in air volume due to the fan
cleaning section 24. The fan cleaning section 24 may
also bemaintained in the samestate as in Fig. 4when the
indoor fan 16 is at a stop.
[0050] Fig. 5 is a functional block diagram of the air-
conditioner 100.
[0051] The indoor device Ui depicted in Fig. 5 is pro-
vided with, in addition to the above-described configura-
tion, a remote-controller transmission/reception section
27 and an indoor control circuit 31.
[0052] The remote-controller transmission/reception
section 27 exchanges predetermined information with
a remote controller 40.
[0053] The indoor control circuit 31 includes, while not
depicted, electronic circuits such as a central processing
unit (CPU), a read only memory (ROM), a random-ac-
cess memory (RAM), and various interfaces. A program
stored in the ROM is read and loaded into the RAM, and
the CPU performs various processes.
[0054] Asdepicted inFig. 5, the indoor control circuit 31
is provided with a storage section 31a and an indoor
control section 31b.
[0055] In the storage section 31a, data received via the
remote-controller transmission/reception section 27 and
values detected by various sensors (not depicted), as
well as a predetermined program, for example, are
stored.
[0056] The indoor control section31bperforms the fan-
cleaning motor 24c, the indoor fan motor 16c, the hor-
izontal deflector motor 25, the vertical deflector motor 26
and the like, on the basis of the data stored in the storage
section 31a.
[0057] The outdoor device Uo is provided with an out-
door control circuit 32, in addition to the above-described
configuration. The outdoor control circuit 32 includes,
while not depicted, electronic circuits such as a CPU, a
ROM,aRAM,andvarious interfaces, and is connected to
the indoor control circuit 31 via a communication line. As
depicted in Fig. 5, the outdoor control circuit 32 is pro-
vided with a storage section 32a and an outdoor control
section 32b.

[0058] In the storage section 32a, data received from
the indoor control circuit 31 are stored, for example, in
addition to a predetermined program. The outdoor con-
trol section 32b, on the basis of the data stored in the
storage section 32a, controls the compressor motor 11a,
the outdoor fan motor 13a, the expansion valve 14 and
the like. In the following, the indoor control circuit 31 and
the outdoor control circuit 32 will be collectively referred
to as a "control section 30".
[0059] Fig. 6 is a flowchart of a process performed by
the control section 30 (see Fig. 2 as needed).
[0060] In Fig. 6, it is assumed that, at the time of
"START", no air-conditioning operation is being per-
formed and the tip of the brush 24b is in the state of
facing the front-side indoor heat exchanger 15a (state
depicted in Fig. 2).
[0061] In step S101 of Fig. 6, the control section 30
causes the fan cleaning section 24 to clean the indoor fan
16. As a trigger for starting the cleaning of the indoor fan
16, a condition that the accumulated time of air-condi-
tioning operation from the previous cleaning time has
reached a predetermined time may be used. However,
this is merely a non-limiting example.
[0062] Fig. 7A is an illustrative diagram depicting a
state during cleaning of the indoor fan 16.
[0063] In Fig. 7A, the indoor heat exchanger 15, the
indoor fan 16, and the drain pan 18 are being depicted,
while depiction of the other members is omitted.
[0064] The control section 30 causes the indoor fan 16
to rotate in the opposite direction (reverse rotation) to that
during normal air-conditioning operation. When the in-
door fan 16 has reached a set number of rotations, the
control section 30 causes the fan cleaning section 24 to
contact the indoor fan 16.
[0065] That is, the control section 30 causes the brush
24b to pivot about the shaft portion 24a by approximately
180° from the state in which the tip of the brush 24b was
facing the indoor heat exchanger 15 (see Fig. 2). As a
result, the tip of thebrush24b faces the indoor fan16 (see
Fig. 7A) which causes the brush 24b to contact the fan
blades 16a of the indoor fan 16.
[0066] In the example of Fig. 7A, as indicated by a
dashed and single-dotted line L, the indoor heat exchan-
ger 15 (front-side indoor heat exchanger 15a) and also
the drain pan 18 are present under the contact position K
in the state in which the fan cleaning section 24 is in
contact with the indoor fan 16.
[0067] As described above, because the indoor fan 16
is rotated in reverse, the tip of the brush 24b becomes
warped and the brush 24b is pressed to rub the back
surfaces of the fan blades 16a as the fan blades 16a are
moved. Accordingly, the dust that has accumulated
around the tip (radial ends) of the fan blades 16a is
removed by the brush 24b.
[0068] In particular, dust tends to accumulate around
the tipof the fanblades16a.This isbecauseduringanair-
conditioning operation (see Fig. 4) inwhich the indoor fan
16 rotates forward, air hits thevicinity of the tipon the front
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of the fan blades 16a, and dust becomes attached in the
vicinity of the tip. Theair that hashit the vicinity of the tip of
the fan blades 16a passes through the gaps between
adjacent fan blades 16a, 16a, along the curved surfaces
of the front of the fan blades 16a.
[0069] In the present embodiment, as described
above, the indoor fan 16 is rotated in reverse, and when
the indoor fan 16 has reached a set number of rotations,
the fan cleaning section 24 is contacted with the fan
blades16a. In thisway, thebrush24bcontacts thevicinity
of the tip on the back surface of the fan blades 16a, and
the dust that has accumulated in the vicinity of the tip on
the back surface of the fan blades 16a is removed. As a
result, it becomes possible to remove most of the dust
that has accumulated on the indoor fan 16.
[0070] When the indoor fan 16 is rotated in reverse, a
slow air flow is generated in the indoor deviceUi (see Fig.
2) in the opposite direction to that during forward rotation
(see Fig. 4). Accordingly, dust j removed from the indoor
fan 16, instead ofmoving toward the air blow port h4 (see
Fig. 2), is guided to the drain pan 18 through the gap
between the front-side indoor heat exchanger 15a and
the indoor fan 16, as depicted in Fig. 7A.
[0071] More specifically, the dust j removed from the
indoor fan16by thebrush24b is lightlypushed toward the
front-side indoor heat exchanger 15a by an air pressure.
Further, the dust j falls along an inclined surface (the
edgesof thefins f) of the front-side indoor heat exchanger
15a and into the drain pan 18 (see an arrow in Fig. 7A).
Accordingly, hardly any of the dust j becomes attached to
the back surface of the vertical deflectors 23 (see Fig. 2)
through a small gap between the indoor fan 16 and the
drain pan 18. In thisway, it is possible to prevent the dust j
frombeing blown indoors during the next air-conditioning
operation.
[0072] It is possible that some of the dust j removed
from the indoor fan 16may become attached to the front-
side indoor heat exchanger 15a, rather than falling into
the drain pan 18. The dust j that has thus become
attached to the front-side indoor heat exchanger 15a is
washed away by a process of step S103, as will be
described later.
[0073] During cleaning of the indoor fan 16, the control
section 30may drive the indoor fan 16 at a rotation speed
in intermediate to high velocity regions, or may drive the
indoor fan 16 at a rotation speed in a low velocity region.
[0074] The rotation speed in the intermediate to high
velocity regions of the indoor fan 16 is, for example, not
less than 300 min‑1 and not more than 1700 min‑1. By
causing the indoor fan 16 to rotate in the intermediate to
high velocity regions, the dust j becomes more likely to
move toward the front-side indoor heat exchanger 15a,
and, asdescribedabove, thedust j becomes less liable to
attach to the back surface of the vertical deflectors 23
(seeFig. 2). Accordingly, the dust j canbeprevented from
being blown indoors during the next air-conditioning op-
eration.
[0075] The rotation speed range of the indoor fan 16 in

the low velocity region is not less than 100min‑1 and less
than 300 min‑1, for example. By thus causing the indoor
fan 16 to rotate in the low velocity region, the cleaning of
the indoor fan 16 can be performed with small noise.
[0076] After the process of step S101 of Fig. 6 is
completed, the control section 30 in step S102 causes
the fan cleaning section 24 to be moved. That is, the
control section 30causes thebrush24b topivot about the
shaft portion 24a by approximately 180° from the state in
which the tip of the brush24bwas facing the indoor fan16
(seeFig. 7A).Asa result, the tipof thebrush24b faces the
indoor heat exchanger 15 (see Fig. 7B). In this way, it
becomes possible to prevent the fan cleaning section 24
from posing an obstacle to an air flow during a subse-
quent air-conditioning operation.
[0077] In step S103, the control section 30 performs
freezing and defrosting of the indoor heat exchanger 15
successively. First, the control section 30 causes the
indoor heat exchanger 15 to function as an evaporator
so as to causemoisture contained in the air taken into the
indoor device Ui to form frost on the indoor heat exchan-
ger 15 and freeze the same. The process of freezing the
indoor heat exchanger 15 is included in the matter of
"causing condensed water to become attached" to the
indoor heat exchanger 15.
[0078] When the indoor heat exchanger 15 is being
frozen, the control section 30 preferably lowers the eva-
poration temperature of the refrigerant that flows into the
indoor heat exchanger 15. That is, the control section 30,
whencausing the indoorheat exchanger15 to functionas
an evaporator and freezing (attachment of condensed
water) the indoor heat exchanger 15, adjusts the tem-
perature of the refrigerant that flows into the indoor heat
exchanger 15 so that the evaporation temperature of the
refrigerant becomes lower than during normal air-con-
ditioning operation.
[0079] For example, the control section 30 decreases
the degree of opening of the expansion valve 14 (seeFig.
1) to cause a low-pressure, low-evaporation-tempera-
ture refrigerant to flow into the indoor heat exchanger 15.
In this way, the growth of frost and ice (indicated by sign i
in Fig. 7B) on the indoor heat exchanger 15 is facilitated,
making it possible to wash the indoor heat exchanger 15
with a large volume of water during subsequent defrost-
ing.
[0080] Preferably, in the indoor heat exchanger 15, the
region positioned under the fan cleaning section 24 does
not correspond to the downstream region (i.e., it corre-
sponds to either an upstream region or a middle-stream
region) of the flow of refrigerant flowing through the in-
door heat exchanger 15. In thisway, at least under (on the
lower side of) the fan cleaning section 24, a low-tempera-
ture, gas-liquid two-phase refrigerant flows,whichmakes
it possible to increase the thickness of frost and ice that
becomes attached to the indoor heat exchanger 15.
Accordingly, it becomes possible to wash the indoor heat
exchanger 15 with a large volume of water during sub-
sequent defrosting.
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[0081] In the indoor heat exchanger 15, in the region
positionedunder the fancleaningsection24, thedust that
has been scraped off the fan 16 by the fan cleaning
section 24 tends to become attached. By causing the
low-temperature, gas-liquid two-phase refrigerant to flow
through the region positioned under the fan cleaning
section 24 in the indoor heat exchanger 15, the growth
of frost and ice is facilitated. Further, by melting the frost
and ice, it becomespossible towashaway thedust on the
indoor heat exchanger 15 in an appropriate manner.
[0082] When the indoor heat exchanger 15 is being
caused to function as an evaporator, and the indoor heat
exchanger 15 is being frozen (attachment of condensed
water), the control section 30 preferably causes the
vertical deflectors 23 (see Fig. 2) to be closed, or makes
the vertical deflectors 23 angled more upward than hor-
izontal. In this way, it becomes possible to suppress the
leakage indoors of the low-temperature air cooled by the
indoor heat exchanger 15, and to freeze the indoor heat
exchanger 15 in a state comfortable to the user, for
example.
[0083] After the indoor heat exchanger 15 has been
thus made frozen (S103 of Fig. 6), the control section 30
defrosts the indoor heat exchanger 15 (S103). For ex-
ample, the control section 30maintains the stopped state
of each apparatus to thereby let the indoor heat exchan-
ger 15 naturally defrost at room temperature. The control
section 30 may perform a blowing operation to melt the
frost and ice attached to the indoor heat exchanger 15.
[0084] Fig. 7B is an illustrative diagram depicting the
state of the indoor heat exchanger 15 during defrosting.
[0085] As the indoor heat exchanger 15 is defrosted,
the frost and iceattached to the indoor heat exchanger 15
aremelted, a large volume of water w flows down into the
drain pan 18 along the fins f. In this way, it is possible to
wash away the dust j that has become attached to the
indoor heat exchanger 15 during an air-conditioning op-
eration.
[0086] Together with the cleaning of the indoor fan 16
by the brush 24b, the dust j attached to the front-side
indoor heat exchanger 15a is also washed away and
flowsdown into thedrain pan18 (seeanarrow inFig. 7B).
The water w that has flowed down into the drain pan 18,
together with the dust j (see Fig. 7A) that has directly
fallen into the drain pan 18 during the cleaning of the
indoor fan 16, is discharged outside via a drain hose (not
depicted). As described above, during defrosting, a large
volume of water flows down from the indoor heat ex-
changer 15, and there is hardly any chance of the drain
hose and the like (not depicted) becoming clogged with
the dust j.
[0087] While omitted in Fig. 6, after the indoor heat
exchanger 15 has been subjected to freezing and de-
frosting (S103), the control section 30 may cause a
blowing operation to be performed to dry the interior of
the indoor device Ui. In this way, it becomes possible to
suppress the growth of bacteria on the indoor heat ex-
changer 15 and the like.

<Operation of fan cleaning section>

[0088] With reference toFig. 8 andFig. 9, theoperation
of the fan cleaning section 24will be described. Fig. 8 is a
flowchart of a process performed by the control section
30. Fig. 9 is a diagram for describing the positional
relationship between the indoor fan (blowing fan) 16
and the fan cleaning section 24of the air-conditioner 100.
[0089] In step S201, the control section 30 controls the
indoor fan motor 16c to start rotation of the indoor fan 16
and to accelerate the indoor fan 16.
[0090] In step S202, the control section 30 determines
whether the number of rotations (rotation speed) of the
indoor fan 16 has reached a set number of rotations RTh
(for example, set number of rotations RTh = 800 min‑1).
Thecontrol section30, upondetermining that thenumber
of rotations of the indoor fan 16 has reached the set
number of rotations RTh (step S202 →Yes), proceeds
to the process of step S203. The control section 30, upon
determining that the number of rotations of the indoor fan
16 has not reached the set number of rotations RTh (step
S202→No), proceeds to the process of step S201.
[0091] In step S203, the control section 30 controls the
fan-cleaning motor 24c to cause the fan cleaning section
24 to be abutted against the indoor fan 16. That is, the
control section 30 controls the fan-cleaningmotor 24c so
that the fan cleaning section 24 and the indoor fan 16 are
disposed at positions to contact each other after the
indoor fan 16 has been accelerated.
[0092] The control section 30 also controls the indoor
fanmotor 16c so that the indoor fan 16 rotates in a state in
which the cleaning section 24 is abutted against the
indoor fan 16. In thisway, it becomespossible to increase
the durability of the fan cleaning section 24, and to
remove dust that has become attached to the vanes of
the indoor fan 16.
[0093] The control section 30 also controls the angle of
the fan cleaning section 24 so that, while the fan cleaning
section 24and the indoor fan 16are abutted against each
other, the fan cleaning section 24 can rub the tip surface
of the vanes of the indoor fan 16. Preferably, the angle of
the fan cleaningsection 24 is apredeterminedangle,with
respect to the state inwhich the fan cleaning section 24 is
oriented in thehorizontal direction asdepicted inFig. 2, in
the direction of rotation (reverse rotation direction) of the
indoor fan 16 during cleaning. In this way, it becomes
possible to improve the quietness of the air-conditioner
100. Further, it becomes possible to reduce the load
applied to each motor.
[0094] The control section 30 also controls the hori-
zontal deflectormotor 25 so that the horizontal deflectors
22 are closed while the fan cleaning section 24 and the
indoor fan 16 are abutted against each other. Similarly,
the control section 30 controls the vertical deflectormotor
26 so that the vertical deflectors 23 are closed while the
fan cleaning section 24 and the indoor fan 16 are abutted
against each other. In this way, it becomes possible to
improve the quietness of the air-conditioner 100, prevent
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the scattering of dust, and prevent the user from putting
his or her hand into the indoor device Ui.
[0095] In step S204, the control section 30 determines
whether the rotation timeof the indoor fan16has reached
aset timeTTh (for example, set timeTT=5seconds).That
is, the control section 30 determines the time for which
the fancleaningsection24 is in contactwith the indoor fan
16. The control section 30, upon determining that the
rotation time of the indoor fan 16 has reached the set time
TTh (step S204→Yes), proceeds to the process of step
S205. The control section 30, upon determining that the
rotation time of the indoor fan 16 has not reached the set
time TTh (step S204→No), proceeds to the process of
step S203.
[0096] In step S205, the control section 30 controls the
fan-cleaning motor 24c to cause the fan cleaning section
24 to be separated from the indoor fan 16. That is, the
control section 30 controls the fan-cleaningmotor 24c so
that the fan cleaning section 24 and the indoor fan 16 are
disposed at positions separated from each other prior to
deceleration of the indoor fan 16.
[0097] In step S206, the control section 30 controls the
indoor fan motor 16c to decelerate the indoor fan 16 and
end the rotation of the indoor fan 16.
[0098] According to the above-described process, the
control section 30 causes the fan cleaning section 24 and
the indoor fan 16 to be separated from each other in the
period from time 0 to time t1 (during acceleration of the
indoor fan 16) in Fig. 9. In the period from time t1 to time t2
in Fig. 9 (during rotation of the indoor fan 16 at the set
number of rotations RTh), the control section 30 causes
the fan cleaning section 24 and the indoor fan 16 to be
abutted against each other. In the period from time t2 to
time t3 in Fig. 9 (during deceleration of the indoor fan 16),
the control section 30 causes the fan cleaning section 24
and the indoor fan 16 to be separated from each other.
[0099] In this way, during acceleration when the indoor
fan 16 starts rotating, or during deceleration when the
indoor fan 16 ends rotating, the fan cleaning section 24
and the indoor fan 16 can be separated from each other.
Thus, it becomes possible to avoid the problem that a
load is applied to the fan cleaning section 24 and the fan
cleaning section 24 becomes liable to degrade. In addi-
tion, it becomespossible to avoid the problem that, as the
number of rotations of the indoor fan 16 is increased or
decreased, noise increases and the user is made to feel
unpleasant.

<Effects>

[0100] According to the air-conditioner 100 of the pre-
sent embodiment, compared to conventional air-condi-
tioners, it is possible to reduce the time for which the fan
cleaning section 24 and the indoor fan 16 are abutted
against each other. Thus, degradation of the fan cleaning
sectioncanbesuppressed, andanair-conditionerhaving
improved quietness can be provided.
[0101] According to the air-conditioner 100 of the pre-

sent embodiment, while the fan cleaning section 24 and
the indoor fan 16 are abutted against each other, the fan
cleaning section 24 and the indoor fan 16 are rotated in
the same direction. Accordingly, the durability of the fan
cleaning section 24 can be increased.
[0102] According to the air-conditioner 100 of the pre-
sent embodiment, while the fan cleaning section 24 and
the indoor fan 16 are abutted against each other, the
angle of the fan cleaning section 24 is adjusted in accor-
dance with the tip surface of the indoor fan 16. Accord-
ingly, quietness can be improved.
[0103] According to the air-conditioner 100 of the pre-
sent embodiment, while the fan cleaning section 24 and
the indoor fan 16 are abutted against each other, the
horizontal deflectors 22 and the vertical deflectors 23 are
closed. Accordingly, it is possible to improve the quiet-
ness of the air-conditioner 100, prevent the scattering of
dust, and prevent a user from erroneously putting his or
her hand into the indoor device Ui.
[0104] According to the present embodiment, the in-
door fan 16 is cleaned by the fan cleaning section 24
(S101 in Fig. 6). Thus, the dust j can be suppressed from
being blown indoors. The fan cleaning section 24 is
disposed between the front-side indoor heat exchanger
15a and the indoor fan 16. Thus, the dust j that has been
scraped off the indoor fan 16 by the brush 24b can be
guided to the drain pan 18.
[0105] Further, during cleaning of the indoor fan 16, the
control section 30 causes the indoor fan 16 to be rotated
in reverse. In this way, the dust j can be prevented from
moving toward the air blow port h4.
[0106] During a normal air-conditioning operation, the
brush 24b is in a laterally oriented state (see Fig. 4).
Accordingly, an air flow is hardly blocked by the influence
of thebrush24b. Inaddition, the fancleaningsection24 is
disposed in the upstream region of an air flow. Thus,
during a normal air-conditioning operation, a decrease in
air volume due to the fan cleaning section 24 is sup-
pressed, and an increase in power consumption by the
indoor fan 16 is also suppressed.
[0107] If a large amount of dust becomes attached to
the indoor fan 16, a decrease in air volume may be
caused, and the indoor heat exchanger 15 may become
excessively cooled (over-cooled). As a result, dew drip-
ping may occur during cooling operation. In this respect,
according to thepresent embodiment, the indoor fan16 is
cleaned in an appropriate manner as described above,
and a decrease in air volume of the indoor fan 16 due to
attachment of dust is suppressed. Thus, according to the
present embodiment, it is possible to prevent dew drip-
ping due to the dust on the indoor fan 16.
[0108] As the control section 30 performs freezing and
defrosting of the indoor heat exchanger 15 successively
(S103 in Fig. 6), the dust j that has been attached to the
indoor heat exchanger 15 is washed away by thewater w
and flows down into the drain pan 18. Thus, according to
the present embodiment, the indoor fan 16 can be placed
in a clean state, and the indoor heat exchanger 15 can
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also be placed in a clean state. Accordingly, the air-
conditioner 100 can perform comfortable air-condition-
ing. Further, it is possible to reduce the labor required
from a user to clean the indoor heat exchanger 15 or the
indoor fan 16, and the cost of maintenance.

<<Modifications>>

[0109] While the air-conditioner 100 according to the
present invention has been described with reference to
an embodiment, the present invention is not limited to the
foregoing description, and various modifications may be
made within the scope of the claims.
[0110] Fig. 10 is a vertical cross-sectional view of an
indoor device UAi of an air-conditioner according to a
modification.
[0111] In the modification depicted in Fig. 10, a groove
member M having a recessed shape in a vertical cross-
sectional view is mounted under the front-side indoor
heat exchanger 15a. A rib 28 extending upward from a
bottom surface of the groove member M is disposed on
the groove member M. The modification is similar to the
embodiment in other respects.
[0112] Of thegroovememberMdepicted in Fig. 10, the
portion on the front side of the rib 28 functions as a dew
receiver 18A for receiving condensed water from the
indoor heat exchanger 15. Of the groove member M,
theportionon the rear sideof the rib28 functionsasadust
receiver 29 for receiving dust that has fallen from the
indoor heat exchanger 15 or the indoor fan 16. The dust
receiver 29 is disposed under the indoor heat exchanger
15.
[0113] Further, under the fan cleaning section 24, the
indoor heat exchanger 15 (the lower portion of the front-
side indoor heat exchanger 15a) is present, and the dust
receiver 29 is also present. More specifically, while not
depicted, the indoor heat exchanger 15 and also the dust
receiver 29 are present under the position of contact in a
state inwhich the fancleaningsection24 is in contactwith
the indoor fan 16. With this configuration, it is also pos-
sible to obtain effects similar to those of the embodiment.
[0114] During defrosting of the indoor heat exchanger
15, water flows down into the dew receiver 18A and also
into the dust receiver 29. Accordingly, the discharge of
the dust that has accumulated in the dust receiver 29 is
not hindered.
[0115] In the example depicted in Fig. 10, the upper
end of the rib 28 is not in contact with the front-side indoor
heat exchanger 15a. However, this is not a limitation, and
theupperendof the rib28maybe incontactwith the front-
side indoor heat exchanger 15a.
[0116] Fig. 11 is a schematic perspective view of the
indoor fan 16 and the fan cleaning section 24Awithwhich
an air-conditioner according to another modification is
provided.
[0117] In the modification depicted in Fig. 11, the fan
cleaning section 24A is providedwith: a rod-shaped shaft
portion 24d parallel with the axial direction of the indoor

fan 16; a brush 24emounted to the shaft portion 24d; and
apair of support portions24f, 24fmountedat bothends of
the shaft portion24d.The fan cleaningsection24A is also
provided with a moving mechanism, not depicted, for
moving the fan cleaning section 24A in theaxial direction,
for example.
[0118] As depicted in Fig. 11, the length of the fan
cleaning section 24A in a direction parallel with the axial
direction of the indoor fan 16 is smaller than the length in
the axial direction of the indoor fan 16 per se. During
cleaningof the indoor fan16, the fancleaningsection24A
is moved in the axial direction of the indoor fan 16 (the
horizontal direction as viewed from the front of the indoor
device). That is, the indoor fan 16 is cleaned successively
for each predetermined region thereof corresponding to
the length of the fan cleaning section 24A in the axial
direction of the indoor fan 16. Thus, by adopting the
configuration in which the fan cleaning section 24A hav-
inga relatively short length ismoved, it becomespossible
to reduce the manufacturing cost of the air-conditioner
compared to the first embodiment.
[0119] A rod (not depicted) extending in parallel with
the shaft portion 24dmay be provided in the vicinity of the
fan cleaning section 24A (for example, on the front side of
the shaft portion 24d), and the fan cleaning section 24A
may bemoved along the rod by a predeterminedmoving
mechanism (not depicted). After cleaning by the fan
cleaning section 24A, a moving mechanism (not de-
picted) may cause the fan cleaning section 24A to pivot
or be translated, as appropriate, so as to cause the fan
cleaning section 24A to be withdrawn from the indoor fan
16.
[0120] According to an embodiment, the process has
beendescribed inwhich thecontrol section30causes the
fan cleaning section 24 to contact the indoor fan 16, and
causes the indoor fan16 to rotate in theoppositedirection
(reverse rotation) to that during normal air-conditioning
operation.However, this isnot a limitation, and thecontrol
section 30 may cause the fan cleaning section 24 to
contact the indoor fan 16, and cause the indoor fan 16
to rotate in the same direction (forward rotation) as that
during normal air-conditioning operation.
[0121] By thus causing the brush 24b to contact the
indoor fan 16, and causing the indoor fan 16 to rotate
forward, it is possible to remove effectively the dust that
has become attached to the vicinity of the tip on the front
of the fan blades 16a. In addition, because the need for a
circuit element for rotating the indoor fan 16 in reverse is
eliminated, the manufacturing cost of the air-conditioner
100 can be reduced. The rotation speed of the indoor fan
16 being rotated forward during cleaningmay be in any of
a low velocity region, an intermediate-velocity region,
and a high velocity region, as in the embodiment.
[0122] According to an embodiment, the configuration
has been described in which the brush 24b pivots about
the shaft portion 24a of the fan cleaning section 24.
However, this is not a limitation. For example, when
the indoor fan 16 is cleaned, the control section 30
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may cause the shaft portion 24a to be moved toward the
indoor fan 16 so as to cause the brush 24b to contact the
indoor fan 16. After the cleaning of the indoor fan 16 is
completed, the control section 30 may cause the shaft
portion 24a to bewithdrawn so as to cause the brush 24b
to be separated from the indoor fan 16.
[0123] According to an embodiment, the configuration
has been described in which the fan cleaning section 24
is provided with the brush 24b. However, this is not a
limitation. That is, any member with which the indoor fan
16 can be cleaned, such as sponge, may be used.
[0124] According to an embodiment, the configuration
has been described in which, in the indoor heat exchan-
ger 15, the region positioned under the fan cleaning
section 24 does not correspond to the downstream re-
gion of the flow of refrigerant. However, this is not a
limitation. For example, a configuration may be adopted
in which, in the indoor heat exchanger 15, a region of
which theheight is higher than the fancleaning section24
doesnot correspond to thedownstream regionof the flow
of refrigerant flowing through the indoor heat exchanger
15 (i.e., it corresponds to either the upstream region or
the middle-stream region). More specifically, in the front-
side indoor heat exchanger 15a, a region which is posi-
tioned on the downstream side of the air flow during
normal air-conditioning operation and of which the height
is higher than the fan cleaning section 24 preferably does
not correspond to the downstream region of the flow of
refrigerant flowing through the indoor heat exchanger 15.
In this configuration, as the indoor heat exchanger 15 is
frozen,a thick frost becomesattached to the region, in the
front-side indoor heat exchanger 15a, that is positioned
on the downstream side of the air flow during normal air-
conditioning operation (the right portion in the sheet of
drawing of the front-side indoor heat exchanger 15a
depicted in Fig. 2) and of which the height is higher than
the fan cleaning section 24. When later the indoor heat
exchanger 15 is defrosted, a large volume of water flows
down along the fins f. As a result, it is possible to wash
away the dust that has become attached to the indoor
heat exchanger 15 (including the dust removed from the
indoor fan 16) into the drain pan 18.
[0125] According to an embodiment, the configuration
has described in which, during cleaning of the indoor fan
16, the control section 30 causes the brush 24b of the fan
cleaning section 24 to contact the indoor fan 16. How-
ever, this is not a limitation. That is, during cleaning of the
indoor fan 16, the control section 30may cause the brush
24b of the fan cleaning section 24 to be in proximity to the
indoor fan 16. More specifically, the control section 30
may cause the brush 24b to be in proximity to the indoor
fan 16 to such an extent that the dust that has accumu-
lated on the tip of the fan blades 16a and has grown
radially outside beyond the tip can be removed.With this
configuration, it is also possible to remove appropriately
the dust that has accumulated on the indoor fan 16.
[0126] Embodiments have been described with refer-
ence to a process in which the indoor heat exchanger 15

is cleaned by freezing the indoor heat exchanger 15, for
example. However, this is not a limitation. For example,
the indoor heat exchanger 15 may be subjected to dew
condensation, and the indoor heat exchanger 15 may be
cleaned with the dew condensation water (condensed
water). For example, the control section 30 calculates the
dewpoint of the indoor air on the basis of the temperature
and relative humidity of the indoor air. Then, the control
section 30 controls the degree of opening and the like of
the expansion valve 14 so that the temperature of the
indoor heat exchanger 15 becomes not higher than the
dew point and higher than a predetermined freezing
temperature.
[0127] The "freezing temperature" refers to a tempera-
ture at which, when the temperature of the indoor air is
decreased, themoisture contained in the indoor air starts
to become frozenon the indoor heat exchanger 15. Thus,
by subjecting the indoor heat exchanger 15 to dew con-
densation, it is possible to wash away the dust on the
indoor heat exchanger 15 using the dew condensation
water (condensed water).
[0128] The control section 30may also perform a cool-
ing operation or a dehumidification operation to subject
the indoor heat exchanger 15 to dew condensation, so
that the indoor heat exchanger15canbecleanedwith the
dew condensation water (condensed water).
[0129] According to an embodiment (see Fig. 2), the
configuration has been described in which the indoor
heat exchanger 15 and the drain pan 18 are present
under the fan cleaning section 24. However, this is not
a limitation. That is, a configuration may be adopted in
which at least one of the indoor heat exchanger 15 and
the drain pan 18 is present under the fan cleaning section
24. For example, in a configuration in which the lower
portion of the indoor heat exchanger 15 having the chev-
ron-shape in a vertical cross-sectional view extends ver-
tically, the drain pan 18 may be present under (immedi-
ately below) the fan cleaning section 24.
[0130] According to the modification depicted in Fig.
10, the configuration has been described in which the
indoor heat exchanger 15 and the dust receiver 29 are
present under the fan cleaning section 24. However, this
is not a limitation. That is, a configurationmaybeadopted
in which at least one of the indoor heat exchanger 15 and
the dust receiver 29 is present under the fan cleaning
section 24.
[0131] According to an embodiment, the configuration
has been described in which one indoor device Ui (see
Fig. 1) and one outdoor device Uo (see the same) are
provided. However, this is not a limitation. That is, a
plurality of indoor devices connected in parallel may be
provided, and a plurality of outdoor devices connected in
parallel may be provided.
[0132] While the embodiment has been describedwith
reference to a wall-hanging-type air-conditioner 100, the
present invention may be applied to other types of air-
conditioner.
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DESCRIPTION OF REFERENCE SIGNS

[0133]

100 Air-conditioner
11 Compressor
12 Outdoor heat exchanger
13 Outdoor fan
14 Expansion valve
15 Indoor heat exchanger (heat exchanger)
15a Front-side indoor heat exchanger (heat exchan-

ger)
15b Rear-side indoor heat exchanger (heat exchan-

ger)
16 Indoor fan (blowing fan)
17 Four-way valve
18 Drain pan
22 Horizontal deflector
23 Vertical deflector
24 Fan cleaning section
24a Shaft portion
24b Brush
29 Dust receiver
30 Control section
K Contact position
Q Refrigerant circuit
r Recessed portion

Claims

1. An air-conditioner (100) comprising:

a control section (30);
a indoor heat exchanger (15);
a indoor fan (16) having a plurality of fan blades
(16a);
an indoor device inwhich the indoor fan (16) and
the indoor heat exchanger are mounted; and
a fan cleaning section (24) provided with a fan-
cleaning motor (24c) as well as a shaft portion
(24a) and a brush (24b), being disposed be-
tween the indoor heat exchanger (15a) and
the indoor fan (16) and configured to clean the
indoor fan (16),wherein the shaft portion (24a) is
a rod-shaped member running parallel with the
axial direction of the indoor fan (16), and is
journaled at both ends thereof,
wherein
the fan cleaning section (24) is configured to
contact the indoor fan (16) after a start of rotation
of the indoor fan (16), wherein the control sec-
tion (30) is configured to
cause the indoor fan (16) to rotate in an opposite
direction to the direction during air-conditioning
operation, and
when the indoor fan (16) has reached a prede-
termined number of rotations,
to cause the brush (24b) to pivot about the shaft

portion (24a) from a first position, in which the
brush (24b) is not in contact with the fan blades
(16a) of the indoor fan (16), to a second position,
in which the brush (24b) contacts the fan blades
(16a) of the indoor fan (16).

2. The air-conditioner (100) according to claim 1,
wherein:
a contact time in which the fan cleaning section (24)
and the indoor fan (16) are in contact with each other
is shorter thana timeuntil thepredeterminednumber
of rotations is reached after the start of rotation of the
indoor fan (16).

3. The air-conditioner (100) according to claim 1,
wherein:

the fan cleaning section (24) is separated from
the indoor fan (16)whenanumber of rotations of
the indoor fan (16) is a predetermined number of
rotations; and
a contact time in which the fan cleaning section
(24) and the indoor fan (16) are in contact with
each other is shorter than a time until the end of
rotation after the indoor fan (16) hasdecelerated
from the predetermined number of rotations.

4. The air-conditioner (100) according to claim 1,
wherein:

the fan cleaning section (24) is structured to
rotate about a shaft portion, the indoor fan
(16) includes a blade having a convex shape
with respect to a rotating direction of the indoor
fan (16) during cleaning; and
the fan cleaning section (24), when the fan
cleaning section (24) and the indoor fan (16)
are in contact with each other, is held in a posi-
tion of being inclined on a rotating direction side
of the indoor fan (16) with respect to a horizontal
direction.

5. The air-conditioner (100) according to any one of
claims 1 to 4, wherein the fan cleaning section (24) is
at least partly nylon.

6. The air-conditioner (100) according to any one of
claims 1 to 5, wherein, when the fan cleaning section
(24) and the indoor fan (16) are in contact with each
other, a deflector is in a closed state or in a direction
greater than or equal to being horizontal.

Patentansprüche

1. Klimaanlage (100), umfassend:

einen Steuerabschnitt (30);
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einen Innenwärmetauscher (15);
ein Innengebläse (16) mit einer Vielzahl von
Gebläseschaufeln (16a);
eine Innenvorrichtung, in der das Innengebläse
(16) und der Innenwärmetauscher montiert
sind; und
einen Gebläsereinigungsabschnitt (24), der mit
einem Gebläsereinigungsmotor (24c) sowie ei-
nem Wellenabschnitt (24a) und einer Bürste
(24b) versehen ist, zwischen dem Innenwärme-
tauscher (15a) und dem Innengebläse (16) an-
geordnet ist und konfiguriert ist, um das Innen-
gebläse (16) zu reinigen, wobei der Wellenab-
schnitt (24a) ein stabförmiges Element ist, das
parallel zu der axialen Richtung des Innenge-
bläses (16) verläuft, undanbeidenEndendavon
gelagert ist, wobei
der Gebläsereinigungsabschnitt (24) konfigu-
riert ist, um das Innengebläse (16) nach einem
Start der Drehung des Innengebläses (16) zu
berühren, wobei der Steuerabschnitt (30) konfi-
guriert ist, um
zu bewirken, dass sich das Innengebläse (16)
während des Klimaanlagenbetriebs in einer zu
der Richtung entgegengesetzten Richtung
dreht, und
wenn das Innengebläse (16) eine vorbestimmte
Anzahl von Drehungen erreicht hat,
zu bewirken, dass sich die Bürste (24b) um den
Wellenabschnitt (24a) voneiner erstenPosition,
in der die Bürste (24b) nicht in Kontakt mit den
Gebläseschaufeln (16a) des Innengebläses
(16) ist, zu einer zweiten Position dreht, in der
die Bürste (24b) die Gebläseschaufeln (16a)
des Innengebläses (16) berührt.

2. Klimaanlage (100) nach Anspruch 1, wobei:
eine Kontaktzeit, in der der Gebläsereinigungsab-
schnitt (24) und das Innengebläse (16) miteinander
in Kontakt sind, kürzer ist als eine Zeit, bis die vor-
bestimmte Anzahl von Drehungen nach dem Start
der Drehung des Innengebläses (16) erreicht ist.

3. Klimaanlage (100) nach Anspruch 1, wobei:

der Gebläsereinigungsabschnitt (24) von dem
Innengebläse (16) getrennt ist, wenn eine An-
zahl von Drehungen des Innengebläses (16)
eine vorbestimmte Anzahl von Drehungen ist;
und
eine Kontaktzeit, in der der Gebläsereinigungs-
abschnitt (24) und das Innengebläse (16) mit-
einander in Kontakt sind, kürzer ist als eine Zeit
bis zumEndederDrehung,nachdemdas Innen-
gebläse (16) von der vorbestimmten Anzahl von
Drehungen abgebremst wurde.

4. Klimaanlage (100) nach Anspruch 1, wobei:

der Gebläsereinigungsabschnitt (24) struktu-
riert ist, um sich um einen Wellenabschnitt zu
drehen,

das Innengebläse (16) eine Schaufel um-
fasst, die eine konvexe Form in Bezug auf
eine Rotationsrichtung des Innengebläses
(16) aufweist,
der Gebläsereinigungsabschnitt (24) konfi-
guriert ist, um eine Drehrichtung des Innen-
gebläses (16) während des Reinigens zu
ändern; und

der Gebläsereinigungsabschnitt (24), wenn der
Gebläsereinigungsabschnitt (24) und das In-
nengebläse (16) miteinander in Kontakt sind,
in einerPositiongehaltenwird, in der er auf einer
Drehrichtungsseite des Innengebläses (16) in
Bezug auf eine horizontale Richtung geneigt ist.

5. Klimaanlage (100) nach einem der Ansprüche 1 bis
4, wobei der Gebläsereinigungsabschnitt (24) zu-
mindest teilweise aus Nylon besteht.

6. Klimaanlage (100) nach einem der Ansprüche 1 bis
5, wobei, wenn derGebläsereinigungsabschnitt (24)
und das Innengebläse (16) miteinander in Kontakt
sind, sich ein Abweiser in einem geschlossenen
Zustand oder in einer Richtung befindet, die größer
oder gleich horizontal ist.

Revendications

1. Climatiseur (100) comprenant :

une section de commande (30) ;
un échangeur de chaleur intérieur (15) ;
un ventilateur intérieur (16) ayant une pluralité
de pales de ventilateur (16a) ;
un dispositif intérieur dans lequel le ventilateur
intérieur (16) et l’échangeur de chaleur intérieur
sont montés ; et
une section de nettoyage de ventilateur (24)
pourvue d’un moteur de nettoyage de ventila-
teur (24c) ainsi que d’une partie d’arbre (24a) et
d’une brosse (24b), étant disposée entre l’é-
changeur de chaleur intérieur (15a) et le venti-
lateur intérieur (16) et configurée pour nettoyer
le ventilateur intérieur (16), dans lequel la partie
d’arbre (24a) est un élément en forme de tige
s’étendant parallèlement à la direction axiale du
ventilateur intérieur (16), et est tourillonnée au
niveau de ses deux extrémités, dans lequel
la section de nettoyage de ventilateur (24) est
configurée pour entrer en contact avec le venti-
lateur intérieur (16) après un début de rotation
du ventilateur intérieur (16), dans lequel la sec-
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tion de commande (30) est configurée pour
amener le ventilateur intérieur (16) à tourner
dans une direction opposée à la direction pen-
dant le fonctionnement de climatisation, et
lorsque le ventilateur intérieur (16) a atteint un
nombre prédéterminé de rotations,
amener la brosse (24b) à pivoter autour de la
partie d’arbre (24a) d’une première position,
dans laquelle la brosse (24b) n’est pas en
contact avec les pales de ventilateur (16a) du
ventilateur intérieur (16), à une seconde posi-
tion, dans laquelle la brosse (24b) entre en
contact avec les pales de ventilateur (16a) du
ventilateur intérieur (16).

2. Climatiseur (100) selon la revendication 1, dans
lequel :
un temps de contact dans lequel la section de net-
toyage de ventilateur (24) et le ventilateur intérieur
(16) sont en contact l’un avec l’autre est plus court
qu’un temps jusqu’à ce que le nombre prédéterminé
de rotations soit atteint après le début de rotation du
ventilateur intérieur (16).

3. Climatiseur (100) selon la revendication 1, dans
lequel :

la section de nettoyage de ventilateur (24) est
séparée du ventilateur intérieur (16) lorsqu’un
nombre de rotations du ventilateur intérieur (16)
est un nombre prédéterminé de rotations ; et
un temps de contact dans lequel la section de
nettoyage de ventilateur (24) et le ventilateur
intérieur (16) sont en contact l’un avec l’autre est
plus court qu’un temps jusqu’à la fin de rotation
après que le ventilateur intérieur (16) a décéléré
du nombre prédéterminé de rotations.

4. Climatiseur (100) selon la revendication 1, dans
lequel :

la section de nettoyage de ventilateur (24) est
structurée pour tourner autour d’une partie d’ar-
bre,

le ventilateur intérieur (16) comprend une
pale ayant une forme convexe par rapport à
une direction de rotation du ventilateur in-
térieur (16), et
une direction de rotation du ventilateur in-
térieur (16) pendant le nettoyage ; et

la section de nettoyage de ventilateur (24),
lorsque la section de nettoyage de ventilateur
(24) et le ventilateur intérieur (16) sont en
contact l’un avec l’autre, est maintenue dans
une position d’inclinaison sur un côté de direc-
tion de rotation du ventilateur intérieur (16) par

rapport à une direction horizontale.

5. Climatiseur (100) selon l’une quelconque des reven-
dications 1 à 4, dans lequel la section de nettoyage
de ventilateur (24) est au moins partiellement en
nylon.

6. Climatiseur (100) selon l’une quelconque des reven-
dications 1 à 5, dans lequel, lorsque la section de
nettoyage de ventilateur (24) et le ventilateur intér-
ieur (16) sont en contact l’un avec l’autre, un dé-
flecteur est dans un état fermé ou dans une direction
supérieure ou égale à l’horizontale.
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