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(54) AIR CONDITIONER

(67)  Anair conditionerin the present disclosure is an
air conditioner including a refrigeration cycle in which in-
door heat exchanger of indoor unit and an outdoor heat
exchanger of an outdoor unit, a compressor, and a throt-
tle device are connected via pipes to one another in a
closed circuit, the refrigeration cycle using a flammable
coolant. The air conditioner includes: blower fan that re-
ceives airthat has passed through indoor heat exchanger
and blows the air to air outlet of the indoor unit; flap that
adjusts an orientation of the air blown out from air outlet
into a room; and a control device that controls blower fan
and flap, wherein the control device closes the flap in an
event of stopping the blower fan while the air conditioner
keeps running.
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Description
BACKGROUND
1. Technical Field

[0001] The present disclosure relates to an air condi-
tioner composed of a refrigeration cycle using a flamma-
ble coolant made of propane (R290), isobutane (R600a),
ethane (R170) or the like.

2. Description of the Related Art

[0002] In order to suppress global warming, a coolant
of an air conditioner is required to be switched to a coolant
with a low global warming potential (GWP). Under such
a circumstance, PTL 1 discloses an air conditioner using
a flammable coolant such as hydrocarbon as the coolant
with a low GWP. This air conditioner stops a flow of the
coolant by a shutoff valve, and avoids danger of fire. This
air conditioner includes sensors, each of which detects
a leak of the coolant, in a heat exchange chamber and
a machine chamber in an indoor unit. The air conditioner
further includes, in the indoor unit, such a shutoff valve
that shuts off a flow of the coolant between the indoor
unit and an outdoor unit. When the leak of the coolantin
the indoor unit is detected by the above-described sen-
sors, the air conditioner stops the flow of the coolant by
the above-described shutoff valve, and avoids the danger
of fire.

Citation List

Patent Literature

[0003] PTL 1: Japanese Patent No. 3744330
SUMMARY
[0004] The present disclosure provides an air condi-

tioner that does not form a flammable region immediately
below the indoor unit even if the coolant leaks in the in-
door unit during thermo OFF of the indoor unit.

[0005] An air conditioner in the present disclosure has
a refrigeration cycle in which an indoor heat exchanger
of an indoor unit and an outdoor heat exchanger of an
outdoorunit, acompressor, and a throttle device are con-
nected via pipes to one another in a closed circuit, the
refrigeration cycle using aflammable coolant, the air con-
ditioner including: a blower fan that receives air that has
passed through the indoor heat exchanger and blows the
air to an air outlet of the indoor unit; a flap that adjusts
an orientation of the air blown out from the air outlet into
aroom; and a control device that controls the blower fan
and the flap, wherein the control device closes the flap
in an event of stopping the blower fan while the air con-
ditioner keeps running.

[0006] The air conditioner in the present disclosure
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closes the flap when the blower fan stops. When the flam-
mable coolant has leaked in the indoor unit, the flap can
suppress a phenomenon that the flammable coolant
leaks into the room from the air outlet and forms a flam-
mable region containing the flammable coolant in a high
concentration. The air conditioner can further enhance
the safety when the flammable coolant leaks.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a cross-sectional view of an indoor unit of
an air conditioner in a first exemplary embodiment
of the present disclosure; and

FIG. 2 is a cross-sectional view of an indoor unit of
an air conditioner in a second exemplary embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0008] An air conditioner according to a first disclosure
is an air conditioner having a refrigeration cycle in which
anindoor heat exchangerof anindoorunitand an outdoor
heat exchanger of an outdoor unit, a compressor, and a
throttle device are connected via pipes to one anotherin
a closed circuit, the refrigeration cycle using a flammable
coolant, the air conditioner including: a blower fan that
receives air that has passed through the indoor heat ex-
changer and blows the air to an air outlet of the indoor
unit; a flap that adjusts an orientation of the air blown out
from the air outlet into a room; and a control device that
controls the blower fan and the flap, wherein the control
device closes the flap in an event of stopping the blower
fan while the air conditioner keeps running. The air con-
ditioner closes the flap when the blower fan of the indoor
unit stops. When the flammable coolant has leaked in
the indoor unit, the air conditioner closes the flap, and
can thereby suppress a phenomenon that the flammable
coolant leaks into the room from the air outlet and forms
a flammable region containing the flammable coolant in
a high concentration. The air conditioner can further en-
hance safety when the flammable coolant leaks.

[0009] In particular, in addition to the feature of the air
conditioner of the first disclosure, in an air conditioner
according to a second disclosure, the indoor unit may
include a leak detection sensor, and when the control
device determines that the flammable coolant has leaked
based on an output of the leak detection sensor, the con-
trol device may operate the blower fan, and may control
the flap to turn an orientation of the air upward with re-
spect to a horizontal plane. The control device turns the
flap upward with respect to the horizontal plane in an
event where the leak detection sensor has detected the
flammable coolant. Thus, the air conditioner will suppress
the flammable region from being formed immediately be-
low the indoor unit, will diffuse the flammable coolant,
and can further enhance the safety at the time when the



3 EP 4 043 804 A1 4

flammable coolant leaks.

[0010] In particular, in addition to the feature of the air
conditioner of the first disclosure, in an air conditioner
according to a third disclosure, the flap may open and
close downward, and the flap may be provided with a
structure of completely closing the air outlet of the indoor
unitin an event of closing. In the indoor unit including the
flap that opens and closes downward, a tip end of the
flap is in contact with a bottom surface of the indoor unit.
Therefore, if the air outlet cannot be completely closed,
the flammable coolant with a high concentration leaks
into the room from the bottom surface of the indoor unit.
The air conditioner includes the flap having a length to
make it possible to completely close the air outlet, will be
thereby able to suppress the flammable region from be-
ing formed immediately below the indoor unit, and can
further enhance the safety at the time when the flamma-
ble coolant leaks.

[0011] In particular, in addition to the feature of the air
conditioner of any one of the first to third disclosures, in
an air conditioner according to a fourth disclosure, the
indoor unit may have a display unit, the display unit indi-
cating that the air conditioner is under operation when
the blower fan stops while the air conditioner keeps run-
ning. For example, a front panel of the indoor unit may
include a display indicating that the air conditioner is un-
der operation. The display can notify a user of a state in
which the air conditioner is under operation even when
the fan stops and the flap is closed while the air condi-
tioner keeps running. The air conditioner can prevent a
decrease of comfortability of the user due to safety meas-
ures at the time when the flammable coolant leaks.
[0012] In particular, in addition to the feature of the air
conditioner of any one of the first to fourth disclosures,
in an air conditioner according to a fifth disclosure, the
control device may cause a remote controller for operat-
ing the air conditioner to indicate that the air conditioner
is under operation, when the blower fan stops while the
air conditioner keeps running. Even when the fan stops
and the flap is closed while the air conditioner keeps run-
ning, the control device causes the remote controller to
indicate that the air conditioner is under operation, and
can thereby notify the user of an operation state. The air
conditioner can prevent the decrease of comfortability of
the user due to the safety measures at the time when the
flammable coolant leaks.

[0013] In particular, in addition to the feature of the air
conditioner of any one of the first to fourth disclosures,
in an air conditioner according to a sixth disclosure, the
control device may cause a communication terminal oth-
er than the remote controller to display that the air con-
ditioner is under operation when the blower fan stops
while the air conditioner keeps running. Even when the
fan stops and the flap is closed while the air conditioner
keeps running, the control device causes, for example,
a personal communication terminal to display that the air
conditioner is under operation, and can thereby notify the
user of an operation state. The air conditioner can prevent
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the decrease of comfortability of the user due to the safety
measures at the time when the flammable coolant leaks.
[0014] Exemplary embodiments of the present disclo-
sure will be described below with reference to the draw-
ings. However, detailed descriptions more than neces-
sary may be omitted. For example, a detailed description
of a matter which is already well-known, or a repetitive
description for a substantially identical configuration may
be omitted.

[0015] Note that the attached drawings and the follow-
ing description are provided for those skilled in the art to
fully understand the present disclosure, and are not in-
tended to limit the subject matter as described in the ap-
pended claims.

(First exemplary embodiment)

[0016] FIG. 1 illustrates a cross section of an indoor
unit of an air conditioner in a first exemplary embodiment
of the present disclosure.

[0017] The air conditioner uses a coolant gas having
flammability, for example, uses a flammable coolant
composed of propane (R290), isobutane (R600a),
ethane (R170), or the like. Indoor unit 100 includes: in-
door heat exchanger 101; and cross flow fan 105. Air is
introduced from suction port 102, passes through indoor
heat exchanger 101 and cross flow fan 105, and is blown
out from air outlet 103. In order to adjust a direction of
blowing out air, indoor unit 100 includes flap 104 in the
vicinity of air outlet 103. The air conditioner has a refrig-
eration cycle including: indoor heat exchanger 101 of the
indoor unit; and an outdoor heat exchanger of an outdoor
unit, acompressor, and a throttle device; and pipes which
connect these to one another.

[0018] Indoor unit 100 includes a control device that
stops cross flow fan 105 in a case of a thermo OFF state
even while the air conditioner keeps running. In that
event, the control device closes flap 104 at the same
time. Even when the flammable coolant has leaked in
indoor unit 100 in the event where cross flow fan 105 of
indoor unit 100 stops, the air conditioner can suppress a
phenomenon that the flammable coolant leaks into a
room from indoor unit 100 and forms a flammable region
immediately below indoor unit 100, the flammable region
containing the flammable coolantin a high concentration.
[0019] Moreover, the control device always closes flap
104 in a state where cross flow fan 105 stops. The flam-
mable coolant that has leaked in indoor unit 100 is prone
to be retained in indoor unit 100. Thus, leak detection
sensor 107 can detect the flammable coolant in a short
time.

[0020] Inthe event where the flammable coolant is de-
tected by leak detection sensor 107, the control device
may operate cross flow fan 105 and may turn an orien-
tation of flap 104 upward with respect to a horizontal
plane. Thus, the flammable coolant will be diffused, and
the flammable region is suppressed from being formed
immediately below indoor unit 100.
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[0021] Hence, the air conditioner can further enhance
safety when the flammable coolant leaks.

[0022] Note that indoor unit 100 may include a display
on a panel surface in order to indicate that the air condi-
tioner is under operation even when the fan stops. Indoor
unit 100 may indicate, on a remote controller, that the air
conditioner is under operation. Indoor unit 100 may trans-
mit a notice that the air conditioner is under operation to
a personal communication terminal (for example, a
smartphone or a tablet). Thus, the air conditioner can
notify a user of an operation state thereof even when the
fan stops and the flap is closed while the air conditioner
keeps running. The air conditioner can prevent the de-
crease of comfortability of the user due to the safety
measures at the time when the flammable coolant leaks.

(Second exemplary embodiment)

[0023] FIG. 2 illustrates a cross section of an indoor
unit of an air conditioner in a second exemplary embod-
iment of the present disclosure.

[0024] Unlike the indoor unit in the first exemplary em-
bodiment, indoor unit 100 includes downward flap 108
that opens and closes downward. Downward flap 108 is
provided with a length to completely close air outlet 103
in the event of closing. In indoor unit 100, a tip end of flap
108 comes into contact with a bottom surface of indoor
unit 100. If flap 108 cannot completely close air outlet
103, the flammable coolant with a high concentration
leaks from the bottom surface of indoor unit 100. Indoor
unit 100 includes flap 108 with alength to make it possible
to close air outlet 103. Thus, the air conditioner will be
able to suppress the flammable region from being formed
immediately below the indoor unit, and the safety at the
time when the flammable coolant leaks can be further
enhanced.

[0025] The technology disclosed in the present spec-
ification can also be applied to an instrument filled with
the flammable coolant, such as a refrigerating instru-
ment, as well as the air conditioner.

Claims

1. An air conditioner including a refrigeration cycle in
which an indoor heat exchanger of an indoor unit
and an outdoor heat exchanger of an outdoor unit,
a compressor, and a throttle device are connected
via pipes to one another in a closed circuit, the re-
frigeration cycle using a flammable coolant, the air
conditioner comprising:

a blower fan that receives air that has passed
through the indoor heat exchanger and blows
the air to an air outlet of the indoor unit;

a flap that adjusts an orientation of the air blown
out from the air outlet into a room; and

a control device that controls the blower fan and
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the flap,

wherein the control device closes the flap in an
event of stopping the blower fan while the air
conditioner keeps running.

The air conditioner according to claim 1, wherein the
indoor unit includes a leak detection sensor, and
when the control device determines that the flamma-
ble coolant has leaked based on an output of the
leak detection sensor, the control device operates
the blower fan, and controls the flap to turn an ori-
entation of the air upward with respect to a horizontal
plane.

The air conditioner according to claim 1, wherein the
flap opens and closes downward, and the flap is pro-
vided with a structure of completely closing the air
outlet of the indoor unit in an event of closing.

The air conditioner according to any one of claims 1
to 3, wherein the indoor unit includes a display unit,
the display unit indicating that the air conditioner is
under operation, when the blower fan stops while
the air conditioner keeps running.

The air conditioner according to any one of claims 1
to 4, wherein the control device causes a remote
controller for operating the air conditioner to indicate
that the air conditioner is under operation, when the
blower fan stops while the air conditioner keeps run-
ning.

The air conditioner according to any one of claims 1
to 4, wherein the control device causes a communi-
cation terminal other than a remote controller to dis-
play that the air conditioner is under operation when
the blower fan stops while the air conditioner keeps
running.
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