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(54) AIR CONDITIONER

(57) An air conditioner includes an outdoor unit and
an indoor unit connected to each other by a refrigerant
pipe and has a refrigeration cycle circuit filled with a
flammable refrigerant. The indoor unit includes a ma-
chine compartment where an electric box is provided, a
connection pipe storage storing a connection pipe con-
nected to the refrigerant pipe, a blower path allowing an
air that has exchanged heat with the flammable refriger-

ant in an indoor heat exchanger to flow in the blower path
by driving of an indoor blower, and a leak detection
sensor that detects leakage of the flammable refrigerant,
the machine compartment and the blower path commu-
nicate with each other by a first path, the machine com-
partment and the connection pipe storage communicate
with each other by a second path, and the leak detection
sensor is provided near the second path.
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Description

BACKGROUND

1. Technical Field

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

2. Description of the Related Art

[0002] PTL 1 discloses an air conditioner using a flam-
mable refrigerant. The air conditioner includes a leak
detection sensor in an indoor unit to detect leakage of
the flammable refrigerant. The leak detection sensor is
disposed in a blower passage where an indoor heat
exchanger is provided in the indoor unit. The indoor unit
includes a communication path through which a pipe
connection space in which a pipe connection is disposed
communicates with the blower passage.
[0003] PTL 2 discloses an indoor unit using a flam-
mable refrigerant. The indoor unit includes a refrigerant
sensor that detects leakage of the refrigerant. The re-
frigerant sensor is disposed in an air path for a short-
circuit operation. When the concentration of the refriger-
ant detectedby the refrigerant sensor is higher thanafirst
threshold, the indoor unit starts the short-circuit opera-
tion. The indoor unit then compares the concentration of
the refrigerant detected by the refrigerant sensor with a
second threshold todeterminewhether there isa leakage
of refrigerant.

Citation List

Patent Literatures

[0004]

PTL 1: Unexamined Japanese Patent Publication
No. 2022‑112061
PTL 2: Japanese Patent No. 6431339

SUMMARY

[0005] The present disclosure provides an air condi-
tioner capable of detecting refrigerant leakage early in
casewhenaflammable refrigerant leaks inan indoorunit.
[0006] Anair conditioner according tooneaspect of the
present disclosure is an air conditioner including an out-
door unit and an indoor unit connected to each other by a
refrigerant pipe and having a refrigeration cycle circuit
filledwith a flammable refrigerant, wherein the indoor unit
includesamachinecompartmentwhereanelectric box is
provided, a connection pipe storage storing a connection
pipe connected to the refrigerant pipe, a blower path
allowing an air that has exchanged heat with the flam-
mable refrigerant in an indoor heat exchanger to flow in
the blower path by driving of an indoor blower, and a leak

detection sensor that detects leakage of the flammable
refrigerant, the machine compartment and the blower
path communicate with each other by a first path, the
machine compartment and the connection pipe storage
communicate with each other by a second path, and the
leak detection sensor is provided near the second path.
[0007] The air conditioner according to the present
disclosure includes the leak detection sensor provided
at aplacewhere the flammable refrigerant readily passes
incasewhen theflammable refrigerant leaks in the indoor
unit. Thus, in case when the flammable refrigerant leaks
in the indoor unit, the leakage of the refrigerant can be
detected early.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a refrigeration cycle diagram of an air con-
ditioner according to a first exemplary embodiment;
Fig. 2 is a perspective view of an indoor unit accord-
ing to the first exemplary embodiment;
Fig. 3 is a cross-sectional view of the indoor unit
according to the first exemplary embodiment;
Fig. 4 is a front view illustrating an internal structure
of the indoor unit according to the first exemplary
embodiment;
Fig. 5 is a cross-sectional view takenalong lineV-V in
Fig. 4;
Fig. 6 is a rear view of the indoor unit according to the
first exemplary embodiment;
Fig. 7 is a perspective view of the indoor unit taken
along line VII-VII in Fig. 6;
Fig. 8 is a perspective view of the indoor unit taken
along line VIII-VIII in Fig. 6;
Fig. 9 is a cross-sectional view of an indoor unit
according to a second exemplary embodiment;
Fig. 10 is a cross-sectional view of an indoor unit
according to a third exemplary embodiment; and
Fig. 11 is a front view illustrating an internal structure
of an indoor unit according to a fourth exemplary
embodiment.

DETAILED DESCRIPTIONS

(Underlying knowledge and the like of present disclo-
sure)

[0009] At the time when the inventors have arrived at
the idea of the present disclosure, R32 refrigerant has
widely been used as refrigerants for air conditioners.
However, R32 has high global warming potential
(GWP), and there has been a concern about an influence
on climate change. Thus, using natural refrigerants hav-
ing low GWP, such as isobutane and propane, as refrig-
erants for air conditioners has been proposed. These low
GWP refrigerants are flammable, so that a technique has
been proposed in which a leak detection sensor capable
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of detecting leakage of a refrigerant is provided in an
indoor unit. Under such circumstances, the inventors
have found the problem that when a flammable refriger-
ant has leaked in a room, the leakage of the refrigerant
needs to be detected early, and to solve the problem,
have constructed the subject matters of the present dis-
closure.
[0010] According to the present disclosure, in case
when the flammable refrigerant leaks in the indoor unit,
the leakage of the refrigerant can be detected early.
[0011] An exemplary embodiment will now be de-
scribed in detail with reference to the drawings. However,
unnecessarily detailed description may be omitted. For
example, detailed descriptions of already knownmatters
and redundant descriptions of substantially identical con-
figurations may be omitted. This is to avoid unnecessary
redundancy in the following description and to facilitate
understanding of those skilled in the art.
[0012] The accompanying drawings and the following
description are presented to help those skilled in the art
fully understand the present disclosure and are not in-
tended to limit the subject matters described in the
claims.

(First exemplary embodiment)

[0013] A first exemplary embodiment will be described
with reference to Figs. 1 to 6.

[1‑1. Configuration]

[1‑1‑1. Configuration of refrigeration cycle circuit]

[0014] Fig. 1 is a refrigeration cycle diagram of air
conditioner 1 according to the first exemplary embodi-
ment, schematically illustrating a refrigeration cycle cir-
cuit that air conditioner 1 has. The refrigeration cycle
circuit of air conditioner 1 includes outdoor unit 10 and
indoor unit 30. R290 (i.e., propane), which is a flammable
refrigerant, as a refrigerant is filled in the refrigeration
cycle circuit of air conditioner 1.
[0015] Outdoor unit 10 is installed outdoors, and in-
cludes compressor 11, four-way valve 13, outdoor heat
exchanger 15, and expansion valve 17 that are sequen-
tially connected by refrigerant pipes. Compressor 11
compresses the refrigerant sucked from a suction port
and discharges the compressed refrigerant from a dis-
charge port. Four-way valve 13 is connected to the suc-
tion port and the discharge port of compressor 11, and
causes the suction port and the discharge port to com-
municate with outdoor heat exchanger 15 or indoor heat
exchanger 31 by switching the flow paths. Outdoor heat
exchanger 15 is a fin-tube heat exchanger, for example,
and exchanges heat between external air and the inside
refrigerant by driving outdoor blower 19. Outdoor blower
19 is an axial fan, for example. Expansion valve 17
decompresses the refrigerant.
[0016] Indoor unit 30 is installed indoors, and includes

indoor heat exchanger 31 and indoor blower 33. Indoor
heat exchanger 31 communicateswith four-way valve 13
and expansion valve 17 via refrigerant pipe connections
21, 23. Indoor heat exchanger 31 is a fin-tube heat
exchanger, for example. Indoor blower 33 is a device
that isdriven toexchangeheatbetween indoorair and the
refrigerant inside indoor heat exchanger 31, and is a
cross-flow fan, for example.
[0017] Air conditioner 1 performs air conditioning by
circulating the refrigerant in the refrigeration cycle circuit
by driving compressor 11 and returning the indoor air that
has exchanged heat with the refrigerant by indoor heat
exchanger 31 to the room. Air conditioner 1 can also
switch between a heating operation and a cooling opera-
tion by switching the flow paths of four-way valve 13.

[1‑1‑2. Configuration of indoor unit]

[0018] Fig. 2 is aperspective viewof indoor unit 30.Fig.
3 is a cross-sectional view of indoor unit 30, illustrating a
section perpendicular to the left-right direction of indoor
unit 30. Reference sign X in the drawings indicates the
rightward direction of indoor unit 30, reference sign Y
indicates the frontward direction of indoor unit 30, and
reference sign Z indicates the upward direction of indoor
unit 30. Directions such as up, down, left, right, front, and
rear in the following description indicate directions with
respect to indoor unit 30 unless otherwise specified.
[0019] Indoor unit 30 is a wall-mounted indoor unit
attached to wall surface W in a room. Indoor unit 30
includes covermember 35havingabox shapeelongated
in the left-right direction. Cover member 35 is a housing
that houses indoor heat exchanger 31 and indoor blower
33 illustrated in Fig. 1, and is made of a resin or the like.
Cover member 35 covers indoor heat exchanger 31 and
indoor blower 33 from the left, right, up, down, and front
sides, and opens the rear side, or a back side. The
opening on the back side of cover member 35 is closed
by back panel 38. Back panel 38 is a member made of
resin or the like. Indoor unit 30 is attached to wall surface
W by fixing back panel 38 to metal installation plate 40
fixed to wall surface W.
[0020] Cover member 35 has air outlet 36 through
which the inside and the outside of cover member 35
communicate. Air outlet 36 is an opening extending in the
left-right direction across substantially the entire length of
cover member 35. Indoor unit 30 blows the air that has
exchanged heat with the refrigerant in indoor heat ex-
changer 31 into the room from air outlet 36 to perform air
conditioning of the room.
[0021] As illustrated in Fig. 3, blower path 30A is pro-
vided between air outlet 36 and indoor blower 33. Blower
path 30A is a path between front drain pan 32 on the front
side and back panel 38. The air that has exchanged heat
with the flammable refrigerant in indoor heat exchanger
31 flows through blower path 30A by the driving of indoor
blower 33. The air flowing through blower path 30A is
blown into the room from air outlet 36.
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[0022] Plate-shaped flap 37 is disposed at air outlet 36
to change the flow direction of the air blown out from air
outlet 36. When air conditioner 1 as illustrated in Figs. 2
and 4 is in a stopped state, flap 37 is held to fit along the
profile of cover member 35 to close substantially the
entire area of air outlet 36.
[0023] Fig. 4 is a front view illustrating an internal
structure of indoor unit 30. Partition plate 31a is provided
at right end 31R of indoor heat exchanger 31. Partition
plate 31a is a plate member that separates blower path
30A from machine compartment 30B. Electric box 39 is
provided in machine compartment 30B. In the present
exemplary embodiment, blower path 30A is on the left
side of partition plate 31a, and machine compartment
30B is on the right side of partition plate 31a. Portions of
U-shaped bent pipes 31R1 brazed at right end 31R of
indoor heat exchanger 31 are exposed in machine com-
partment 30Bon the right sideof partitionplate 31a. In the
inner side of cover member 35, U-shaped bent pipes
31L1 that have been bent are provided at left end 31L of
indoor heat exchanger 31.
[0024] As illustrated in Figs. 3 and 4, drain pan 32 is
providedbelow indoorheatexchanger31.Drainpan32 is
a member that receives dew condensation water, de-
frostingwater, and the like resulting from condensation in
indoor heat exchanger 31. As illustrated in Fig. 3, two
drain pans 32 are provided in front of and behind indoor
blower 33. As illustrated in Fig. 4, drain pan 32 extends
across the entire length in the left-right direction of indoor
heat exchanger 31 and into machine compartment 30B.
[0025] First path 31a1 is formed in partition plate 31a.
First path 31a1 extends through partition plate 31a in the
left-right direction. First path 31a1 is a hole that connects
blower path 30A and machine compartment 30B. In the
present exemplary embodiment, first path 31a1 is pro-
vided higher than drain pan 32 (see Fig. 3).
[0026] Fig. 5 is a cross-sectional view taken along line
V-V in Fig. 4, and illustrates a cross section of indoor unit
30 in machine compartment 30B. Electric box 39 is dis-
posed in machine compartment 30B. Electric box 39 is a
box-shaped part, and stores therein a control board and
the like for controlling the components of indoor unit 30.
[0027] Fig. 6 is a rear view of indoor unit 30, and
illustrates back panel 38 as viewed from the rear side.
As illustrated in Figs. 5 and 6, connection pipe storage
38a is on the rear side of back panel 38. Connection pipe
storage38a isaspacebetween installationplate40anda
lower portion of backpanel 38 that is bent toward the front
side. In other words, back panel 38 is a member that
separates blower path 30A and machine compartment
30B from connection pipe storage 38a. Connection pipe
storage 38a extends in the left-right direction across
substantially the entire length of back panel 38, from
blower path 30A to machine compartment 30B.
[0028] Connection pipe 31b and drain hose 32a are
stored in connection pipe storage 38a.Connection pipe 3
1b is a pipe in which liquid connection pipe 31b1 and gas
connection pipe 31b2 are bundled, and is integrated with

indoor unit 30.
[0029] Liquid connection pipe 31b1 has one end con-
nected to indoor heat exchanger 31 and the other end
connected to an external refrigerant pipe via refrigerant
pipe connection 23. Liquid connection pipe 31b1 is con-
nected to expansion valve 17 via the external refrigerant
pipe connected by refrigerant pipe connection 23.
[0030] Gas connection pipe 31b2 has one end con-
nected to indoor heat exchanger 31 and the other end
connected to an external refrigerant pipe via refrigerant
pipe connection 21. Gas connection pipe 31b2 is con-
nected to four-way valve 13 via the external refrigerant
pipe connected by refrigerant pipe connection 21.
[0031] Drain hose32a is ahose connected to drain pan
32 inside machine compartment 30B. Drain hose 32a
drains dewcondensationwater, defrostingwater, and the
like received by drain pan 32 to the outside.
[0032] As illustrated in Figs. 5 and 6, second path 38b
connecting machine compartment 30B and connection
pipe storage38a is formed in back panel 38. Secondpath
38b is a hole for allowing drain hose 32a to pass from the
inside of machine compartment 30B to connection pipe
storage 38a. Second path 38b is located in a lower
portion of machine compartment 30B. Second path
38b is located near a lower portion of right end 31R of
indoor heat exchanger 31.
[0033] As illustrated in Fig. 5, leak detection sensor 50
that detects leaked flammable refrigerant is provided
near second path 38b. The meaning of "near second
path 38b" includes at a place inside second path 38b and
at a place outside but near second path 38b. In the
present exemplary embodiment, leak detection sensor
50 is provided inside second path 38b. Thus, leak detec-
tion sensor 50 has a smaller cross-sectional area than
second path 38b. Specifically, in cross section C perpen-
dicular to thedirection frommachine compartment 30B to
connection pipe storage 38a, the cross-sectional area of
leak detection sensor 50 is smaller than the cross-sec-
tional area of second path 38b.
[0034] Fig. 7 is a perspective view of indoor unit 30with
a cross section taken along line VII-VII in Fig. 6, illustrat-
ing indoor unit 30 as viewed from the right rear side. Fig. 8
is a perspective viewof indoor unit 30with a cross section
taken along line VIII-VIII in Fig. 6, illustrating indoor unit
30 as viewed from the left rear side. The cross section
taken along line VII-VII is about 10 cm to the left from the
right end of indoor unit 30, and the cross section taken
along line VIII-VIII is about 1 cm to the right from the left
end of indoor unit 30.
[0035] As described above, second path 38b is a hole
for allowing mainly drain hose 32a and connection pipe
31b to pass from the inside ofmachine compartment 30B
to connection pipe storage 38a. Thus, the dimension of
the opening of second path 38b has a size that allows
drain hose 32a and connection pipe 31b to pass through.
As illustrated in Fig. 7, the opening area of second path
38b is partially closed by drain hose 32a and connection
pipe 31b passing inside second path 38b.
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[0036] As illustrated in Fig. 8, third path 38c that allows
left end 31L of indoor heat exchanger 31 to communicate
with connection pipe storage 38a is formed at the left end
of back panel 38. The opening area of third path 38c is
larger than the opening area of second path 38b. Con-
nection pipe 31b and a wiring (not illustrated) pass
through second path 38b but do not pass through third
path38c.Thirdpath38chasa larger unblockedarea than
second path 38b. When the refrigerant leaks at left end
31Lof indoorheat exchanger31, the refrigerant flows into
connection pipe storage 38a via third path 38c by a first
amount. When the refrigerant leaks at right end 31R, the
refrigerant flows into connection pipe storage 38a via
second path 38b by a second amount. The first amount
of the refrigerant tends to be larger than the second
amount of the refrigerant.

[1‑2. Operation]

[0037] For air conditioner 1 configured as described
above, the flow of the flammable refrigerant that has
leaked in indoor unit 30 in a stopped state will be de-
scribed. A case where the flammable refrigerant leaks at
a brazed portion of bent pipe 31R1 at right end 31R of
indoor heat exchanger 31, a case where the flammable
refrigerant leaks at a bent portion of U-shaped bent pipe
31L1 at left end 31L of indoor heat exchanger 31, and a
casewhere theflammable refrigerant leaksat connection
pipe 31bwill be described below. In particular, leakage of
the flammable refrigerant is likely to occur at these
places.

[1‑2‑1. Case where leakage occurs at right end of indoor
heat exchanger]

[0038] An example of a flow of the flammable refriger-
ant that has leaked at a brazed portion of bent pipe 31R1
at right end 31R of indoor heat exchanger 31 will be
described. In this case, the flammable refrigerant leaks
from indoor heat exchanger 31 to around partition plate
31a.
[0039] In thepresentexemplaryembodiment, theflam-
mable refrigerant is R290, which has a larger specific
gravity than air, so that the flammable refrigerant that has
leaked at the left side of partition plate 31a is received by
drain pan 32. The flammable refrigerant flows rightward
along the drain pan 32, and flows into the machine
compartment 30B via the first path 31a1 or directly from
drain pan 32.
[0040] Theflammable refrigerant that flowsalongdrain
pan 32 into machine compartment 30B and the flam-
mable refrigerant that directly leaks into machine com-
partment 30B through right end 31R flow into a space
below electric box 39 and into second path 38b. The
flammable refrigerant that has flown into second path
38b flows into connection pipe storage 38a. The flam-
mable refrigerant that has flown into connection pipe
storage 38a flows downward through the gap between

wall surfaceWand back panel 38 with cover member 35
to flow out into the room.
[0041] In the present exemplary embodiment, leak
detection sensor 50 is provided near second path 38b,
more specifically, inside second path 38b. Thus, leak
detection sensor 50 can detect leakage of the refrigerant
when the flammable refrigerant flows into second path
38b.
[0042] The refrigerant that has flown into second path
38b then flows into connection pipe storage 38a. As
described above, since the opening area of second path
38b is smaller than that of third path 38c and drain hose
32a and connection pipe 31b pass through second path
38b, the amount of the flammable refrigerant flowing into
connection pipe storage 38a is small. The small amount
of flammable refrigerant that has flown into connection
pipe storage 38a slowly spreads leftward in connection
pipe storage 38a and arrives at third path 38c. Thus,
when leak detection sensor 50 is provided in the left part
of indoor unit 30 such as at third path 38c, it takes time to
detect the flammable refrigerant that has leaked at right
end 31R far from leak detection sensor 50.

[1‑2‑2. Case where leakage occurs at left end of indoor
heat exchanger]

[0043] An example of a flow of the flammable refriger-
ant that has leaked at a bent portion of bent pipe 31L1 at
left end 31L of indoor heat exchanger 31 will be de-
scribed. In this case, the leaked flammable refrigerant
flows from left end 31L to drain pan 32 below left end 31L.
The leaked flammable refrigerant flows from left end 31L
to connection pipe storage 38a through the gap between
cover member 35 and back panel 38. As described
above, the amount of the flammable refrigerant that
has leaked from left end 31L flowing into connection pipe
storage 38a is larger than the amount of the flammable
refrigerant that would leak from right end 31R and flow
into connection pipe storage 38a.
[0044] In thepresentexemplaryembodiment, theflam-
mable refrigerant is R290, which has a larger specific
gravity than air. Thus, the flammable refrigerant that has
flown into machine compartment 30B from drain pan 32
arrives at a space below electric box 39 and at second
path 38b. Then, the flammable refrigerant flows into
connection pipe storage 38a via second path 38b.
[0045] A portion of the flammable refrigerant that has
flown into connection pipe storage 38a from left end 31L
of indoor heat exchanger 31 flows downward through the
gapbetweenwall surfaceWandbackpanel 38with cover
member 35 to flow out into the room. The remaining
portion of the flammable refrigerant that has flown into
connection pipe storage 38a flows rightward in connec-
tion pipe storage 38a and arrives at second path 38b.
When the refrigerant leaks from left end 31L, the amount
of the flammable refrigerant flowing into connection pipe
storage 38a is larger than a case where the refrigerant
leaks from the right end 31R, so that the speed of the
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flammable refrigerant spreading rightward in connection
pipe storage 38a is high. Thus, the leaked flammable
refrigerant quickly arrives also at second path 38b far
from left end 31L where the leakage has occurred. Then,
the flammable refrigerant flows into machine compart-
ment 30B via second path 38b.
[0046] In the present exemplary embodiment, leak
detection sensor 50 is provided near second path 38b,
more specifically, inside second path 38b. Thus, the
leakage of the refrigerant can be detected when the
leaked flammable refrigerant arrives at second path
38b via drain pan 32 and machine compartment 30B,
or when the leaked flammable refrigerant arrives at sec-
ond path 38b via connection pipe storage 38a.

[1‑2‑3. Case where leakage occurs at connection pipe]

[0047] When the flammable refrigerant leaks at con-
nection pipe 3 1b, the flammable refrigerant leaks into
connection pipe storage 38a. A portion of the flammable
refrigerant that has leaked into connection pipe storage
38a flows downward through the gap between wall sur-
face W and back panel 38 with cover member 35 to flow
out into the room. The remainingportion of the flammable
refrigerant that has flown into connection pipe storage
38a spreads in the left-right direction in connection pipe
storage 38a and arrives at second path 38b. The flam-
mable refrigerant that has arrived at second path 38b
flows into machine compartment 30B.
[0048] In the present exemplary embodiment, leak
detection sensor 50 is provided near second path 38b,
more specifically, inside second path 38b. Thus, leak
detection sensor 50 can detect leakage of the refrigerant
when the flammable refrigerant flows into second path
38b.
[0049] As described above, in the present exemplary
embodiment, leak detection sensor 50 is disposed near
second path 38bwhere the leaked flammable refrigerant
readily passes, so that the leakage of the refrigerant can
be detected early. It may be configured that, after detec-
tion of leakage of the refrigerant, the control board or the
like inelectric box39drives indoorblower33 todiffuse the
flammable refrigerant that has leaked from indoor unit 30
into the room, therebyhindering formationof a flammable
region.

[1‑3. Effects]

[0050] As described in the present exemplary embodi-
ment, indoor unit 30 of air conditioner 1 includesmachine
compartment 30B where electric box 39 is provided,
connection pipe storage 38a storing connection pipe
31b connected to the refrigerant pipe, blower path 30A
allowing the air that has exchanged heat with the flam-
mable refrigerant in indoor heat exchanger 31 to flow in
blower path 30A by driving of indoor blower 33, and leak
detection sensor 50 that detects leakage of the flam-
mable refrigerant,machinecompartment30Bandblower

path 30Acommunicatewith eachother by first path 31a1,
machine compartment 30B and connection pipe storage
38a communicate with each other by second path 38b,
and leak detection sensor 50 is provided near second
path 38b.
[0051] With this configuration, in case when the flam-
mable refrigerant leaks in indoor unit 30, the leakage of
the refrigerant can be detected by the leak detection
sensor 50 provided near second path 38b where the
flammable refrigerant readily passes.Thus, in casewhen
the flammable refrigerant leaks in indoor unit 30, the
leakage of the refrigerant can be detected early.
[0052] As in the present exemplary embodiment, leak
detection sensor 50 may be provided inside second path
38b in indoor unit 30 of air conditioner 1.
[0053] With this configuration, in case when the flam-
mable refrigerant leaks in indoor unit 30, the leakage of
the refrigerant can be detected by leak detection sensor
50provided inside secondpath 38bwhere the flammable
refrigerant readily passes. Thus, in case when the flam-
mable refrigerant leaks in indoor unit 30, the leakage of
the refrigerant can be detected early.
[0054] Second to fourth exemplary embodiments will
be described below. In the following description, only
differences from the first exemplary embodiment will
be described, and description similar to that of the first
exemplary embodiment will be omitted.

(Second exemplary embodiment)

[0055] A second exemplary embodiment will be de-
scribed below with reference to Fig. 9.

[2‑1. Configuration]

[0056] Fig. 9 is a cross-sectional view of the machine
compartment 30B of indoor unit 130 according to the
second exemplary embodiment, illustrating a cross sec-
tion corresponding to Fig. 5 of the first exemplary embo-
diment.
[0057] Unlike the first exemplary embodiment, leak
detection sensor 50 is provided outside second path
38b in indoor unit 130 according to the second exemplary
embodiment. Specifically, leak detection sensor 50 is
provided near second path 38b inmachine compartment
30B. Leak detection sensor 50 is located below electric
box 39.

[2‑2. Operation]

[0058] As described in the first exemplary embodi-
ment, when the flammable refrigerant leaks in indoor unit
130, the flammable refrigerant arrivesat secondpath38b
early. Thus, leak detection sensor 50 provided near the
second path 38b can detect the leakage of the refrigerant
early. In the second exemplary embodiment, the leakage
of the refrigerant can be detected when the flammable
refrigerant flows into the machine compartment 30B, so
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that the leakage of the refrigerant, in particular leakage at
right end 31R of indoor heat exchanger 31, is readily
detected early as compared with the first exemplary
embodiment.

[2‑3. Effects]

[0059] As described above, in the present exemplary
embodiment, leak detection sensor 50 is provided near
second path 38b in machine compartment 30B.
[0060] With this configuration, in case when the flam-
mable refrigerant leaks in indoor unit 130, the leakage of
the refrigerant can be detected by leak detection sensor
50 provided near second path 38b where the flammable
refrigerant readily passes. Thus, in case when the flam-
mable refrigerant leaks in indoor unit 130, the leakage of
the refrigerant can be detected early.
[0061] In thepresent exemplary embodiment, the leak-
age of the refrigerant in particular at right end 31R of
indoor heat exchanger 31 is readily detected early.

(Third exemplary embodiment)

[0062] Athirdexemplaryembodimentwill bedescribed
below with reference to Fig. 10.

[3‑1. Configuration]

[0063] Fig. 10 is a cross-sectional view of machine
compartment 30B of indoor unit 230 according to the
third exemplary embodiment, illustrating a cross section
corresponding to Fig. 5 of the first exemplary embodi-
ment.Unlike the first exemplary embodiment, leak detec-
tion sensor 50 is provided outside second path 38b in
indoor unit 230 according to the third exemplary embodi-
ment. Specifically, leak detection sensor 50 is provided
near second path 38b in connection pipe storage 38a.
Leak detection sensor 50 is located below second path
38b.

[3‑2. Operation]

[0064] As described in the first exemplary embodi-
ment, when the flammable refrigerant leaks in indoor unit
230, the flammable refrigerant arrivesat secondpath38b
early. Thus, leak detection sensor 50 provided near the
second path 38b can detect the leakage of the refrigerant
early. In the third exemplary embodiment, leakage of the
flammable refrigerant can be detected when the refrig-
erant flows into the vicinity of second path 38b in con-
nection pipe storage 38a, so that the leakage of the
refrigerant in particular at connection pipe 3 1b or left
end 31L of indoor heat exchanger 31 is readily detected
early as compared with the first exemplary embodiment.

[3‑3. Effects]

[0065] As described above, in the present exemplary

embodiment, leak detection sensor 50 is provided near
second path 38b in connection pipe storage 38a.
[0066] With this configuration, in case when the flam-
mable refrigerant leaks in indoor unit 230, the leakage of
the refrigerant can be detected by leak detection sensor
50 provided near second path 38b where the flammable
refrigerant readily passes. Thus, in case when the flam-
mable refrigerant leaks in indoor unit 230, the leakage of
the refrigerant can be detected early.
[0067] In thepresent exemplary embodiment, the leak-
age of the refrigerant in particular at connection pipe 3 1b
or left end 31L of indoor heat exchanger 31 is readily
detected early.

(Fourth exemplary embodiment)

[0068] A fourth exemplary embodiment will be de-
scribed below with reference to Fig. 11.

[4‑1. Configuration]

[0069] Fig. 11 is a front view illustrating an internal
structure of indoor unit 330 according to the fourth ex-
emplary embodiment, and is a viewcorresponding toFig.
4 according to the first exemplary embodiment. Unlike
the first to third exemplary embodiments, leak detection
sensor 50 is provided not near second path 38b but near
first path 31a1 and in blower path 30A in indoor unit 330
according to the fourth exemplary embodiment. More
specifically, leak detection sensor 50 of the fourth ex-
emplary embodiment is provided outside but near first
path 31a1 and in blower path 30A. Leak detection sensor
50 isprovided lower thanfirst path31a1anddrainpan32.

[4‑2. Operation]

[0070] As described in the first exemplary embodi-
ment, when the flammable refrigerant leaks at left end
31L of indoor heat exchanger 31, the flammable refrig-
erant flows rightward along drain pan 32 and into ma-
chine compartment 30B via first path 31a1.
[0071] Thus, in the fourth exemplary embodiment in
which leak detection sensor 50 is provided near first path
31a1 in blower path 30A, the leakage of the refrigerant in
particular at left end 31L is readily detected early as
compared with the first exemplary embodiment.

[4‑3. Effects]

[0072] As described in the present exemplary embodi-
ment, indoor unit 330 of air conditioner 1 includes ma-
chine compartment 30B where electric box 39 is pro-
vided, connection pipe storage 38a storing connection
pipe 31b connected to the refrigerant pipe, blower path
30A allowing the air that has exchanged heat with the
flammable refrigerant in indoor heat exchanger 31 to flow
in blower path 30A by driving of indoor blower 33, and
leak detection sensor 50 that detects leakage of the
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flammable refrigerant, machine compartment 30B and
blower path 30A communicate with each other by first
path 31a1, machine compartment 30B and connection
pipe storage 38a communicate with each other by sec-
ond path 38b, and leak detection sensor 50 is provided
near first path 31a1 in blower path 30A.
[0073] With this configuration, in case when the flam-
mable refrigerant leaks in indoor unit 330, the leakage of
the refrigerant can be detected by leak detection sensor
50 provided near first path 31a1 where the flammable
refrigerant readily passes. Thus, in case when the flam-
mable refrigerant leaks in indoor unit 330, the leakage of
the refrigerant can be detected early.
[0074] In thepresent exemplary embodiment, the leak-
age of the refrigerant in particular at connection pipe 3 1b
or left end 31L of indoor heat exchanger 31 is readily
detected early.

(Other exemplary embodiments)

[0075] As described above, the first to fourth exemp-
lary embodiments have been described as examples of
the technique disclosed in the present application. How-
ever, the techniques according to the present disclosure
are not limited to those of the above exemplary embodi-
ments, and can also be applied to exemplary embodi-
ments in which change, substitution, addition, omission,
and the like are made. Alternatively, the components
described in the first to fourth exemplary embodiments
may be combined to make another exemplary embodi-
ment.

Other exemplary embodiments will be described below.

[0076] The above exemplary embodiments have been
described thatR290 is usedas the flammable refrigerant,
but the flammable refrigerant is not limited to R290. A
flammable refrigerant having a larger specific gravity
than air is desirably used. When such a flammable re-
frigerant leaks, the refrigerant behaves like R290 refrig-
erant. Examples of desirable flammable refrigerants in-
clude R600 and R600a.
[0077] These flammable refrigerants may be used sin-
gly, ormaybeusedasamixed refrigerant including twoor
more selected from the group including R32, R1234yf,
R1234ze, R1132(E), and HFO‑1123. Examples of the
refrigerant to be mixed include a refrigerant having a
higher density than air under atmospheric pressure
(e.g., at room temperature (25°C)).
[0078] In the described examples in the above exemp-
lary embodiments, one leak detection sensor 50 is pro-
vided in indoor unit 30, but the number of leak detection
sensors 50 provided in indoor unit 30 is not limited to one.
For example, indoor unit 30 may include one leak detec-
tion sensor 50 disposed at any of the places in the first to
third exemplary embodiments and one leak detection
sensor 50 disposed at the place in the fourth exemplary
embodiment. As long as indoor unit 30 includes one or

more leak detection sensors 50 each disposed at any of
the places in the first to fourth exemplary embodiments,
indoor unit 30 may include any number of other leak
detection sensor 50 provided at any place.

[Configurations supported by exemplary embodiments
described above]

[0079] The exemplary embodiments described above
support the following configurations.

(Appendix)

[0080] (Technique 1) An air conditioner comprising an
outdoor unit and an indoor unit, a refrigerant pipe con-
necting the outdoor unit to the indoor unit, a refrigeration
cycle circuit filled with a flammable refrigerant, wherein
the indoor unit includes a machine compartment includ-
ing an electric box, a connection pipe storage storing a
connection pipe connected to the refrigerant pipe, an
indoor heat exchanger, an indoor blower, a blower path
allowing an air that has exchanged heat with the flam-
mable refrigerant in the indoor heat exchanger to flow in
the blower path by driving of the indoor blower, a leak
detection sensor that detects leakage of the flammable
refrigerant, and a first path and a second path, the ma-
chine compartment and the blower path communicate
with each other by the first path, the machine compart-
ment and the connection pipe storage communicate with
each other by the second path, and the leak detection
sensor is provided near the second path.
[0081] With this configuration, in case when the flam-
mable refrigerant leaks in the indoor unit, the leakage of
the refrigerant can be detected by the leak detection
sensor provided near the second path where the flam-
mable refrigerant readily passes. Thus, in case when the
flammable refrigerant leaks in the indoor unit, the leakage
of the refrigerant can be detected early.
[0082] (Technique 2) The air conditioner according to
Technique 1, wherein the leak detection sensor is pro-
vided inside the second path.
[0083] With this configuration, in case when the flam-
mable refrigerant leaks in the indoor unit, the leakage of
the refrigerant can be detected by the leak detection
sensor provided inside the second path where the flam-
mable refrigerant readily passes. Thus, in case when the
flammable refrigerant leaks in the indoor unit, the leakage
of the refrigerant can be detected early.
[0084] (Technique 3) The air conditioner according to
Technique 1, wherein the leak detection sensor is pro-
vided near the second path in themachine compartment.
[0085] With this configuration, in case when the flam-
mable refrigerant leaks in the indoor unit, the leakage of
the refrigerant can be detected by the leak detection
sensor provided near the second path where the flam-
mable refrigerant readily passes. Thus, in case when the
flammable refrigerant leaks in the indoor unit, the leakage
of the refrigerant can be detected early.
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[0086] (Technique 4) The air conditioner according to
Technique 1, wherein the leak detection sensor is pro-
vided near the second path in the connection pipe sto-
rage.
[0087] With this configuration, in case when the flam-
mable refrigerant leaks in the indoor unit, the leakage of
the refrigerant can be detected by the leak detection
sensor provided near the second path where the flam-
mable refrigerant readily passes. Thus, in case when the
flammable refrigerant leaks in the indoor unit, the leakage
of the refrigerant can be detected early.
[0088] (Technique 5) An air conditioner comprising an
outdoor unit and an indoor unit, a refrigerant pipe con-
necting the outdoor unit to the indoor unit, and a refrig-
eration cycle circuit filled with a flammable refrigerant,
wherein the indoor unit includes amachine compartment
including an electric box a connection pipe storage stor-
ing a connection pipe connected to the refrigerant pipe,
an indoor heat exchanger, an indoor blower, a blower
path allowing an air that has exchanged heat with the
flammable refrigerant in the indoor heat exchanger to
flow in the blower path by driving of the indoor blower, a
leak detection sensor that detects leakage of the flam-
mable refrigerant, and a first path and a second path, the
machinecompartment and theblowerpath communicate
with each other by the first path, the machine compart-
ment and the connection pipe storage communicate with
each other by the second path, and the leak detection
sensor is provided near the first path in the blower path.
[0089] With this configuration, in case when the flam-
mable refrigerant leaks in the indoor unit, the leakage of
the refrigerant can be detected by the leak detection
sensor provided near the first path where the flammable
refrigerant readily passes. Thus, in case when the flam-
mable refrigerant leaks in the indoor unit, the leakage of
the refrigerant can be detected early.
[0090] The present disclosure can be applied to air
conditioners. Specifically, the present disclosure is ap-
plicable to air conditioners for household use, air condi-
tioners for business use, and the like.

Claims

1. An air conditioner comprising:

an outdoor unit and an indoor unit;
a refrigerant pipe connecting the outdoor unit to
the indoor unit; and
a refrigeration cycle circuit filled with a flam-
mable refrigerant,
wherein the indoor unit includes

a machine compartment including an elec-
tric box,
a connection pipe storage storing a connec-
tion pipe connected to the refrigerant pipe,
an indoor heat exchanger,

an indoor blower,
a blower path allowing an air that has ex-
changed heat with the flammable refriger-
ant in the indoor heat exchanger to flow in
the blower path by driving of the indoor
blower,
a leakdetection sensor that detects leakage
of the flammable refrigerant, and
a first path and a second path,

the machine compartment and the blower path
communicate with each other by the first path,
the machine compartment and the connection
pipe storage communicate with each other by
the second path, and
the leak detection sensor is provided near the
second path.

2. Theair conditioner according toClaim 1,wherein the
leak detection sensor is provided inside the second
path.

3. Theair conditioner according toClaim 1,wherein the
leak detection sensor is provided near the second
path in the machine compartment.

4. Theair conditioner according toClaim 1,wherein the
leak detection sensor is provided near the second
path in the connection pipe storage.

5. An air conditioner comprising:

an outdoor unit and an indoor unit;
a refrigerant pipe connecting the outdoor unit to
the indoor unit; and
a refrigeration cycle circuit filled with a flam-
mable refrigerant,
wherein the indoor unit includes

a machine compartment including an elec-
tric box,
a connection pipe storage storing a connec-
tion pipe connected to the refrigerant pipe,
an indoor heat exchanger,
an indoor blower,
a blower path allowing an air that has ex-
changed heat with the flammable refriger-
ant in the indoor heat exchanger to flow in
the blower path by driving of the indoor
blower,
a leakdetection sensor that detects leakage
of the flammable refrigerant, and
a first path and a second path,

the machine compartment and the blower path
communicate with each other by the first path,
the machine compartment and the connection
pipe storage communicate with each other by
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the second path, and
the leak detection sensor is provided near the
first path in the blower path.
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