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(54) HEAT EXCHANGE UNIT

(57) To provide a heat exchange unit capable of sup- tion by a heat transfer fin (32b). The first member (34) is

pressing an increase in manufacturing cost by preventing
damage to a flat tube caused by sliding against other
members. A utilization unit (3) includes a utilization heat
exchanger (32) and a first member (34). In the utilization
heat exchanger (32), a plurality of flat tubes (32a) are
stacked at predetermined intervals in a thickness direc-

attached to the utilization heat exchanger (32). The first
member (34) includes a body (34a) and a protrusion por-
tion (34b) protruding from the body (34a). The protrusion
portion (34b) is inserted between flat tubes (32a) adja-
cent to each other.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a heat ex-
change unit.

BACKGROUND ART

[0002] There is known a heat exchange unit including
a heat exchanger having a plurality of heat transfer tubes
arranged substantially in parallel at predetermined inter-
vals in a vertical direction and a plurality of heat transfer
fins joined to the heat transfer tubes.

[0003] PTL 1 (International Publication No.
2018/128035) discloses a heat exchange unit (outdoor
heat exchanger) including a heat exchanger in which thin
and flattened flat tubes are used as heat transfer tubes
and brackets that are members that restrict the move-
ment of the heat exchanger while supporting the heat
exchanger. In the heat exchange unit according to PTL
1, the bracket is a plate-shaped member in which tube
holes into which the heat transfer tubes are inserted are
formed. The heat transfer tube inserted into the tube hole
is fixed to a housing by being joined to the bracket by
brazing.

SUMMARY OF THE INVENTION
<Technical Problem>

[0004] Insome cases, corrosion caused by aging may
prevent the bracket and the heat transfer tube from being
joined to each other in a portion joined using brazing. In
such a case, the heat transfer tube slides against the
tube hole formed in the bracket due to vibration or the
like accompanying the operation of the heat exchange
unit. In acase where aflat tube formed to have arelatively
thin wall thickness is used as a heat transfer tube, as in
the heat exchange unit according to PTL 1, there is arisk
of the flat tube being damaged from a portion sliding
against the tube hole. Therefore, there is a problem that
options for materials that can be used for the flat tube
are limited and a manufacturing cost is likely to increase.
[0005] The present disclosure proposes a heat ex-
change unit capable of suppressing an increase in man-
ufacturing cost by preventing damage to a flat tube
caused by sliding against other members.

<Solution to Problem>

[0006] A heatexchange unitaccording to a first aspect
includes a heat exchanger and a first member. In the
heat exchanger, a plurality of flat tubes are stacked at
predetermined intervals in a thickness direction by a heat
transfer fin. The first member is attached to the heat ex-
changer. The first member includes a body and a protru-
sion portion protruding from the body, and the protrusion
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portion is inserted between flat tubes adjacent to each
other.

[0007] Accordingtothe heatexchange unit, the contact
areabetween the flat tube and the member (first member)
that comes in contact with the flat tube to restrict the
movement can be significantly reduced as compared with
the case where the heat transfer tube is inserted into the
tube hole formed in the bracket to restrict the movement
of the heatexchanger. Therefore, evenif the first member
and the flat tube slide against each other due to vibration
or the like caused by the operation of the utilization unit,
damage to the flat tube caused by this sliding is prevent-
ed. As aresult, options for materials that can be used for
the flat tube increase, thereby reducing the manufactur-
ing cost of the heat exchange unit.

[0008] A heatexchange unitaccording to a second as-
pect is the heat exchange unit according to the first as-
pect, in which the first member includes a plurality of pro-
trusion portions.

[0009] According to the heat exchange unit, the first
member including the plurality of protrusion portions ef-
fectively restricts the movement of the heat exchanger.
[0010] A heatexchange unitaccording to athird aspect
is the heat exchange unit according to the first or second
aspect, in which the heat exchanger includes a plurality
of first heat exchange sections. The first member in-
cludes a plurality of protrusion portions for each of the
plurality of first heat exchange sections.

[0011] According to the heat exchange unit, the first
member including the plurality of protrusion portions ef-
fectively restricts the movement of the heat exchanger.
[0012] A heat exchange unit according to a fourth as-
pect is the heat exchange unit according to any one of
the first to third aspects, in which the protrusion portion
has a columnar shape.

[0013] According to the heat exchange unit, the pro-
trusion portion can be easily inserted between flat tubes
adjacent to each other. Therefore, the manufacturing of
the heat exchange unit is facilitated, thereby reducing
the manufacturing cost of the heat exchange unit.
[0014] A heatexchange unit according to a fifth aspect
is the heat exchange unit according to any one of the first
to third aspects, in which the protrusion portion includes
a pawl portion that engages with a flat tube.

[0015] According to the heat exchange unit, the first
member can effectively restrict the movement of the heat
exchanger.

[0016] A heatexchange unitaccordingto asixth aspect
is the heat exchange unit according to any one of the first
to fifth aspects, in which the first member is manufactured
using resin.

[0017] According to the heat exchange unit, the hard-
ness of the protrusion portion can be reduced as com-
pared with a case where the first member is manufac-
tured using metal. Therefore, even if the first member
and the flat tube slide against each other, damage to the
flat tube caused by this sliding is prevented. As a result,
options for materials that can be used for the flat tube
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increase, thereby reducing the manufacturing cost of the
heat exchange unit.

[0018] A heat exchange unit according to a seventh
aspect is the heat exchange unit according to any one
of the first to fifth aspects, in which the first member is
manufactured using metal, and a resin coating is applied
to a surface of the first member.

[0019] According to the heat exchange unit, the resin
coating reduces the hardness of the surface of the first
member to alow level. As a result, it is possible to ensure
high rigidity of the first member while effectively prevent-
ing damage to the flat tube caused by sliding.

[0020] A heat exchange unit according to an eighth
aspect is the heat exchange unit according to any one
of the first to fifth aspects, in which the first member is
manufactured using metal, and an insulating rubber is
attached to a surface of the first member.

[0021] According to the heat exchange unit, the insu-
lating rubber reduces the hardness of the surface of the
first member to a low level. As a result, it is possible to
ensure high rigidity of the first member while effectively
preventing damage to the flat tube caused by sliding.
[0022] A heat exchange unit according to a ninth as-
pect is the heat exchange unit according to any one of
the first to eighth aspects, and further includes a casing
and a second member fixed to the casing. The first mem-
ber is fixed to the second member by screw fastening or
engagement.

[0023] A heat exchange unit according to a tenth as-
pect is the heat exchange unit according to any one of
the first to ninth aspects, in which the body of the first
member is in contact with the heat transfer fin.

[0024] According to the heat exchange unit, the first
member can receive the weight of the heat exchanger
by the contact between the body and the heat transfer
fin. Thus, the weight of the heat exchanger received by
the protrusion portion becomes substantially zero or is
significantly reduced. Therefore, even if the first member
and the flat tube slide against each other, damage to the
flat tube caused by this sliding is prevented. As a result,
options for the flat tube that can be used increase, thereby
reducing the manufacturing cost of the heat exchange
unit.

[0025] A heat exchange unit according to an eleventh
aspect is the heat exchange unit according to any one
of the first to ninth aspects, in which the heat exchanger
further includes a header that connects end portions of
the plurality of flat tubes to each other. The body of the
first member is in contact with the header.

[0026] According to the heat exchange unit, the first
member can receive the weight of the heat exchanger
through the body as well as the protrusion portion, there-
by reducing the weight of the heat exchanger received
by the protrusion portion. Therefore, even if the first mem-
ber and the flat tube slide against each other, damage
to the flat tube caused by this sliding is prevented. As a
result, options for the flat tube that can be used increase,
thereby reducing the manufacturing cost of the heat ex-
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change unit.

[0027] A heat exchange unit according to a twelfth as-
pect is the heat exchange unit according to any one of
the first to eleventh aspects, in which the heat exchanger
includes a second heat exchange section in which the
thickness direction of the flat tubes is inclined with respect
to a vertical direction. The first member is attached to the
heat exchanger vertically below the second heat ex-
change section.

[0028] According to the heat exchange unit, the first
member can restrict the movement of the second heat
exchange section while supporting the second heat ex-
change section.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

Fig. 1isadiagramillustrating an overall configuration
of an air-conditioning apparatus 1.

Fig. 2 is a conceptual diagram of the air-conditioning
apparatus 1.

Fig. 3 is a front view of a utilization unit 3.

Fig. 4 is a cross-sectional view of the utilization unit
3 taken along line A-A’ in Fig. 3.

Fig. 5 is a perspective view of a first utilization heat
exchange section 321.

Fig. 6 is an enlarged cross-sectional view of the first
utilization heat exchange section 321 taken along
plane B in Fig. 5.

Fig. 7 is a view of the first utilization heat exchange
section 321 as viewed in a thickness direction of a
flat tube 32a.

Fig. 8 is a perspective view of a first member 34.
Fig. 9 is a perspective view of a second member 35.
Fig. 10 is an exploded perspective view illustrating
how the first member 34 and the second member 35
are assembled to a second casing 31.

Fig. 11 is an enlarged cross-sectional view of a pe-
riphery of a utilization heat exchanger 32 of the air-
conditioning apparatus 1 according to a modification
A.

DESCRIPTION OF EMBODIMENTS
(1) Overall configuration

[0030] The application of a heat exchange unit accord-
ing to the present disclosure is not limited. For example,
the heat exchange unit is used in a utilization unit of an
air-conditioning apparatus that utilizes a vapor compres-
sion refrigeration cycle. In the following description, an
air-conditioning apparatus 1 in which a utilization unit 3,
which is an example of a heat exchange unit of the
present disclosure, is used will be described with refer-
ence to the drawings.

[0031] The air-conditioning apparatus 1 performs air
conditioning of the inside of a room RM (indoors), which
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is a target space, by a vapor compression refrigeration
cycle. The air-conditioning apparatus 1 mainly includes
a heat source unit 2, the utilization unit 3, a liquid-refrig-
erant connection pipe 5, a gas-refrigerant connection
pipe 6, a remote controller 8, and a control unit 9.
[0032] The liquid-refrigerant connection pipe 5 and the
gas-refrigerant connection pipe 6 connect the heat
source unit 2 and the utilization unit 3 to each other. The
heat source unit 2, the utilization unit 3, the liquid-refrig-
erant connection pipe 5, and the gas-refrigerant connec-
tion pipe 6 are annularly connected by a refrigerant pipe,
and form a refrigerant circuit 100. The refrigerant circuit
100 is filled with a refrigerant. Although details will be
described later, the control unit 9 controls each device
of the air-conditioning apparatus 1 to perform air condi-
tioning operations such as a heating operation and a cool-
ing operation.

[0033] Fig. 1is adiagram illustrating an overall config-
uration of the air-conditioning apparatus 1. Fig. 2 is a
conceptual diagram of the air-conditioning apparatus 1.
Respective directions such as up, down, front, rear, left,
and right used in the following description follow the di-
rections indicated by arrows in Figs. 1, 3, and 4.

(2) Detailed configuration
(2-1) Heat source unit

[0034] The heat source unit 2 is installed outside the
room RM (outdoors, for example, on a roof of a building,
near an outer wall surface of a building, or the like). The
heat source unit 2 mainly includes a first casing 21, a
compressor 22, a four-way switching valve 23, a heat
source heat exchanger 24, a heat source expansion
valve 25, a heat source fan 26, and a shutoff valve 27.

(2-1-1) First casing

[0035] The first casing 21 is a housing having a sub-
stantially rectangular parallelepiped shape. The first cas-
ing 21 accommodates the compressor 22, the four-way
switching valve 23, the heat source heat exchanger 24,
the heat source expansion valve 25, and the heat source
fan 26 therein.

(2-1-2) Compressor

[0036] In the refrigerant circuit 100, the compressor 22
sucks a low-pressure refrigerant from a suction side 22a,
compresses the refrigerant to a high pressure, and there-
after, discharges the refrigerant from a discharge side
22b. The compressor 22 includes a compression element
(not illustrated) and a compressor motor (not illustrated)
that rotationally drives the compression element. The
control unit 9 controls the rotation speed of the compres-
sor motor via an inverter or the like. The control unit 9
controls the capacity of the compressor 22 by changing
the rotation speed of the compressor motor.
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(2-1-3) Four-way switching valve

[0037] The four-way switching valve 23 switches a flow
direction of the refrigerant in the refrigerant circuit 100.
The four-way switching valve 23 includes a first port P1,
a second port P2, a third port P3, and a fourth port P4.
The control unit 9 switches the four-way switching valve
23 between a first state (a state indicated by broken lines
in Fig. 2) and a second state (a state indicated by solid
lines in Fig. 2). In the first state, the first port P1 and the
fourth port P4 communicate with each other, and the sec-
ond port P2 and the third port P3 communicate with each
other. In the second state, the first port P1 and the second
port P2 communicate with each other and the third port
P3 and the fourth port P4 communicate with each other.
[0038] The first port P1 is connected to the discharge
side 22b of the compressor 22. The second port P2 is
connected to a gas side of the heat source heat exchang-
er 24. The third port P3 is connected to the suction side
22a of the compressor 22. The fourth port P4 is connect-
ed to the gas-refrigerant connection pipe 6.

(2-1-4) Heat source heat exchanger

[0039] The heat source heat exchanger 24 is a heat
exchanger that exchanges heat between the refrigerant
and outdoor air. One end of the heat source heat ex-
changer 24 is connected to the heat source expansion
valve 25. The other end of the heat source heat exchang-
er 24 is connected to the second port P2 of the four-way
switching valve 23.

(2-1-5) Heat source expansion valve

[0040] The heat source expansion valve 25 is an ex-
pansion mechanism that decompresses the refrigerant
in the refrigerant circuit 100. The heat source expansion
valve 25 is provided between the liquid-refrigerant con-
nection pipe 5 and a liquid side of the heat source heat
exchanger 24. The heat source expansion valve 25 is an
electric expansion valve whose opening degree is con-
trollable. The control unit 9 controls the opening degree
of the heat source expansion valve 25.

(2-1-6) Heat source fan

[0041] The heat source fan 26 generates an air flow
and sends the outdoor air to the heat source heat ex-
changer 24. The heat source fan 26 facilitates heat ex-
change between the refrigerant in the heat source heat
exchanger 24 and the outdoor air by sending the outdoor
airto the heat source heatexchanger 24. The heatsource
fan 26 is rotationally driven by a heat source fan motor
26a. The control unit 9 controls the air volume of the heat
source fan 26 by changing the rotation speed of the heat
source fan motor 26a.
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(2-1-7) Shutoff valve

[0042] The shutoff valve 27 is a valve that is manually
opened or closed. For example, the shutoff valve 27 is
opened or closed by an installation worker at the time of
installation or the like of the air-conditioning apparatus
1. The shutoff valve 27 includes a liquid-side shutoff valve
27a and a gas-side shutoff valve 27b. The liquid-side
shutoff valve 27a is provided in the refrigerant circuit 100
between the heat source expansion valve 25 and the
liquid-refrigerant connection pipe 5. The gas-side shutoff
valve 27b is provided in the refrigerant circuit 100 be-
tween the fourth port P4 of the four-way switching valve
23 and the gas-refrigerant connection pipe 6.

(2-2) Utilization unit

[0043] The utilization unit 3 is a wall-hung type indoor
air conditioner that is hung and mounted on a wall WL in
the room RM. The utilization unit 3 mainly includes a sec-
ond casing 31, three utilization heat exchangers 32, a
utilization fan 33, two first members 34, and two second
members 35.

[0044] Fig. 3is afront view of the utilization unit 3. Fig.
4 is a cross-sectional view of the utilization unit 3 taken
along line A-A in Fig. 3. Fig. 3 illustrates the inside of the
second casing 31 through a portion of the second casing
31 for convenience. Fig. 4 illustrates protrusion portions
34b (described later) of the first member 34 in a trans-
parent manner for convenience.

(2-2-1) Second casing

[0045] The second casing 31 is a housing having a
substantially rectangular parallelepiped shape elongated
in a left-right direction. The second casing 31 accommo-
dates the utilization heat exchangers 32, the utilization
fan 33, the first members 34, and the second members
35 therein. The second casing 31 has an inlet 31a, an
outlet 31b, and openings 31c.

[0046] Thesecond casing 31isanexample ofa casing.
[0047] The inlet 31ais an opening through which in-
door air flows into the second casing 31. The inlet 3 1a
is formed in an upper portion of a front surface of the
second casing 31.

[0048] The outlet 3 1b is an opening through which the
air heat-exchanged with the refrigerant in the utilization
heatexchangers 32is blown out. The outlet 31b is formed
in alower portion of the front surface of the second casing
31. The outlet 3 1bis closed by a flap 3 1b 1. The control
unit 9 controls the posture (rotational angle) of the flap 3
1b1. The control unit 9 adjusts the opening degree of the
outlet 3 1b by controlling the posture of the flap 31b1.
[0049] The opening 31c is an opening for engaging a
first fixing portion 35c (described later) of the second
member 35. Although details will be described later, in
the present embodiment, the second member 35 is pro-
vided in the vicinity of each end of the utilization heat
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exchangers 32 in the left-right direction. Furthermore,
each second member 35 includes two first fixing portions
35c. Therefore, two openings 31c are also formed in the
vicinity of each end of the utilization heat exchangers 32
in the left-right direction.

(2-2-2) Utilization fan

[0050] The utilization fan 33 generates an air flow. The
utilization fan 33 makes the indoor air pass through the
utilization heat exchangers 32 by generating the air flow.
The indoor air passing through the utilization heat ex-
changers 32 facilitates the heat exchange between the
refrigerant in the utilization heat exchangers 32 and the
outdoor air. The utilization fan 33 is a cross-flow fan in
which arotation shaftis disposed in the left-right direction.
[0051] The utilization fan 33 is rotationally driven by a
utilization fan motor 33a. The control unit 9 controls the
air volume of the utilization fan 33 by changing the rota-
tion speed of the utilization fan motor 33a.

(2-2-3) Utilization heat exchanger

[0052] The utilization heat exchanger 32 exchanges
heat between the refrigerant and the indoor air in the
refrigerant circuit 100. One end of the utilization heat ex-
changer 32 is connected to the liquid-refrigerant connec-
tion pipe 5. The other end of the utilization heat exchanger
32 is connected to the gas-refrigerant connection pipe 6.
[0053] The utilization heat exchanger 32 is an example
of a heat exchanger.

[0054] In the present embodiment, the utilization heat
exchanger 32 is constituted of three utilization heat ex-
change sections including a first utilization heat ex-
change section 321, a second utilization heat exchange
section 322, and a third utilization heat exchange section
323. The difference between the first utilization heat ex-
change section 321, the second utilization heatexchange
section 322, and the third utilization heat exchange sec-
tion 323 is the arrangement inside the second casing 31.
The first utilization heat exchange section 321, the sec-
ond utilization heat exchange section 322, and the third
utilization heat exchange section 323 have an identical
structure. Therefore, in the following description, the
structure of the first utilization heat exchange section 321
will be described as an example, and descriptions of the
structures of the second utilization heat exchange section
322 and the third utilization heat exchange section 323
will be omitted. Note that the arrangement of the first
utilization heat exchange section 321, the second utili-
zation heat exchange section 322, and the third utilization
heat exchange section 323 inside the second casing 31
will be described later.

[0055] Note that, in a case where the first utilization
heat exchange section 321, the second utilization heat
exchange section 322, and the third utilization heat ex-
change section 323 are collectively referred to, the first
utilization heat exchange section 321, the second utili-
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zation heat exchange section 322, and the third utilization
heat exchange section 323 are referred to as utilization
heat exchange sections 321, 322, and 323.

[0056] The utilization heat exchange sections 321,
322, and 323 are examples of a first heat exchange sec-
tion. The first utilization heat exchange section 321 and
the third utilization heat exchange section 323 are exam-
ples of a second heat exchange section.

[0057] Fig.5is a perspective view of the first utilization
heat exchange section 321. Fig. 6 is an enlarged cross-
sectional view of the first utilization heat exchange sec-
tion 321 taken along plane B in Fig. 5. Fig. 7 is a view of
the first utilization heat exchange section 321 as viewed
in a thickness direction of a flat tube 32a. Fig. 7 also
illustrates portions of the first members 34 for conven-
ience. Respective directions such as the thickness direc-
tion, a width direction, and a longitudinal direction of the
flat tube 32a used in the following description follow the
directions indicated by arrows in Figs. 5, 6, and 7.
[0058] The first utilization heat exchange section 321
includes a plurality of flat tubes 32a, a plurality of heat
transfer fins 32b, a first header 32c, a second header
32d, and a third header 32e. The first utilization heat ex-
change section 321 is a stacked heat exchanger in which
the plurality of flat tubes 32a are stacked at predeter-
mined intervals in the thickness direction of the flat tube
32aby the plurality of heat transfer fins 32b. In the present
embodiment, the utilization heat exchanger 32 includes
an inner utilization heat exchange section 32iand an out-
er utilization heat exchange section 320.

[0059] Theflattube 32ais a heat transfer tube in which
a refrigerant flows. The flat tube 32a is formed in a flat
oval shape in cross section. The flat tube 32a is a multi-
hole tube having a plurality of refrigerant flow paths 32a1
formed so as to be orthogonal to the cross section. The
plurality of refrigerant flow paths 32a1 are formed so as
to be arranged in the width direction of the flat tube 32a.
The flat tube 32a is formed by extrusion molding using,
for example, aluminum or an aluminum alloy. In the
present embodiment, the flat tube 32a is arranged such
that the longitudinal direction of the flat tube 32ais in the
left-right direction.

[0060] The heattransferfin 32bis a band-shaped plate
member that supports the plurality of flat tubes 32a at
predetermined intervals. The heat transfer fin 32b has a
plurality of slit-shaped cutouts 32b1 for inserting the flat
tubes 32a. The cutout 32b1 is formed so as to extend,
as viewed in a thickness direction of the heat transfer fin
32b, from one end edge extending in a longitudinal di-
rection of the heat transfer fin 32b toward the other end
edge while being orthogonal to the one end edge. The
plurality of cutouts 32b1 are formed at predetermined
intervals in the longitudinal direction of the heat transfer
fin 32b. The heat transfer fin 32b is formed by using, for
example, aluminum or an aluminum alloy.

[0061] The flattube 32ais inserted into the cutout 32b
1 with the width direction of the flat tube 32a being in an
extending direction of the cutout 32b 1 of the heat transfer
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fin 32b. The plurality of heat transfer fins 32b are arranged
at predetermined intervals in the longitudinal direction of
the flat tube 32a. The heat transfer fins 32b and the flat
tubes 32a are joined by brazing at the cutouts 32b1. The
plurality of flat tubes 32a are joined to the heat transfer
fins 32b such that the end portions of the flat tubes 32a
are arranged in the thickness direction of the flat tube
32a. Figs. 5 and 7 illustrate an outer edge formed by the
plurality of heat transfer fins 32b arranged in the longitu-
dinal direction of the flat tube 32a and portions of the
plurality of heat transfer fins 32b for convenience.
[0062] The inner utilization heat exchange section 32i
and the outer utilization heat exchange section 320 are
each formed by joining a predetermined number of flat
tubes 32a to a predetermined number of heat transfer
fins 32b and formed in a substantially identical shape.
The inner utilization heat exchange section 32i and the
outer utilization heat exchange section 320 are each ar-
ranged so as to overlap in the thickness direction of the
flat tube 32a. With such an arrangement, as indicated by
arrows in Fig. 6, a gap formed between each adjacent
flat tubes 32a of the inner utilization heat exchange sec-
tion 32i and the outer utilization heat exchange section
320 and a gap formed between each adjacent heat trans-
fer fins 32b of the inner utilization heat exchange section
32i and the outer utilization heat exchange section 320
form flow paths through which an air flow generated by
the utilization fan 33 flows. The inner utilization heat ex-
change section 32i is disposed at a position closer to the
utilization fan 33 than the outer utilization heat exchange
section 320.

[0063] The first header 32c, the second header 32d,
and the third header 32e are tubular members that allow
the refrigerant flow paths 32a1 of the plurality of flat tubes
32a to communicate with each other at end portions of
the plurality of flat tubes 32a.

[0064] The first header 32c is provided at one end of
each flat tubes 32a included in the inner utilization heat
exchange section 32i in the longitudinal direction so as
to allow the refrigerant flow paths 32a1 of the plurality of
flat tubes 32a to communicate with each other. Specifi-
cally, each one end of the plurality of flat tubes 32a in-
cluded in the inner utilization heat exchange section 32i
in the longitudinal direction is inserted into the first header
32c through openings formed in a side surface of the first
header 32c, and is fixed to the first header 32c using
brazing or the like.

[0065] The firstheader 32cis fixed to the flat tubes 32a
so as to form, between the first header 32c and the heat
transfer fin 32b of the inner utilization heat exchange sec-
tion 32i adjacent to the first header 32c, a gap G1 of a
predetermined width into which the protrusion portion
34b (described later) of the first member 34 can be in-
serted. The first header 32c is connected to the liquid-
refrigerant connection pipe 5 via branch pipes 32c1.
[0066] The second header 32d is provided at the other
ends of the flat tubes 32a included in the inner utilization
heat exchange section 32i in the longitudinal direction
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and the other ends of the flat tubes 32a included in the
outer utilization heat exchange section 320 in the longi-
tudinal direction so as to allow the refrigerant flow paths
32a1 of the plurality of flat tubes 32a of the inner utilization
heat exchange section 32i and the refrigerant flow paths
32a1 ofthe plurality of flattubes 32a of the outer utilization
heat exchange section 320 to communicate with each
other. Specifically, the other ends of the flat tubes 32a
included in the inner utilization heat exchange section
32iin the longitudinal direction and the other ends of the
flat tubes 32a included in the outer utilization heat ex-
change section 320 in the longitudinal direction are in-
serted into the second header 32d through openings
formed in a side surface of the second header 32d, and
are fixed to the second header 32d using brazing or the
like.

[0067] The second header 32d is fixed to the flat tubes
32a so as to form, between the second header 32d and
the heat transfer fin 32b of the inner utilization heat ex-
change section 32i adjacent to the second header 32d,
a gap G2 of a predetermined width into which the protru-
sion portion 34b (described later) of the first member 34
can be inserted.

[0068] The third header 32e is provided at one end of
each flat tubes 32a included in the outer utilization heat
exchange section 320 in the longitudinal direction so as
to allow the refrigerant flow paths 32a1 of the plurality of
flat tubes 32a to communicate with each other. Specifi-
cally, each one end of the plurality of flat tubes 32a in-
cluded in the outer utilization heat exchange section 320
in the longitudinal direction is inserted into the third head-
er 32e through openings formed in a side surface of the
third header 32e, and is fixed to the third header 32e
using brazing or the like. The third header 32¢ is con-
nected to the gas-refrigerant connection pipe 6 via
branch pipes 32e1.

[0069] With such a configuration, the refrigerant that
has passed through the liquid-refrigerant connection pipe
5 and flowed into the first header 32c passes through the
plurality of refrigerant flow paths 32a1 formed in the flat
tubes 32a of the inner utilization heat exchange section
32iand flows into the second header 32d. The refrigerant
that has flowed into the second header 32d passes
through the plurality of refrigerant flow paths 32a1 formed
in the outer utilization heat exchange section 320, passes
through the third header 32e, and flows into the gas-re-
frigerant connection pipe 6. Furthermore, the refrigerant
that has passed through the gas-refrigerant connection
pipe 6 and flowed into the third header 32e passes
through the plurality of refrigerant flow paths 32a1 formed
in the flat tubes 32a of the outer utilization heat exchange
section 320 and flows into the second header 32d. The
refrigerant that has flowed into the second header 32d
passes through the plurality of refrigerant flow paths 32a1
formed in the inner utilization heat exchange section 32i,
passes through the first header 32c, and flows into the
liquid-refrigerant connection pipe 5.

[0070] Note that, in a case where the first header 32c,
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the second header 32d, and the third header 32e are
collectively referred to, the first header 32c, the second
header 32d, and the third header 32e are referred to as
headers 32c, 32d, and 32e.

[0071] The first utilization heat exchange section 321
is, when the utilization unit 3 is viewed in the left-right
direction, provided such that the thickness direction of
the flat tube 32a is inclined rearward with respect to the
up-down direction (vertical direction) in front of the utili-
zation fan 33.

[0072] The second utilization heat exchange section
322 is, when the utilization unit 3 is viewed in the left-
right direction, provided such that the thickness direction
of the flat tube 32a is inclined frontward with respect to
the up-down direction below the first utilization heat ex-
change section 321.

[0073] The third utilization heat exchange section 323
is, when the utilization unit 3 is viewed in the left-right
direction, provided such that the thickness direction of
the flat tube 32a is inclined frontward with respect to the
up-down direction behind and above the utilization fan
33.

(2-2-4) First member

[0074] Thefirstmember 34 is attached to the utilization
heat exchanger 32 and restricts the movement of the
utilization heat exchanger 32 caused by vibration or the
like accompanying the operation of the utilization unit 3
while supporting the utilization heat exchanger 32. The
first member 34 is a plate-shaped member, and is dis-
posed so as to be orthogonal to the left-right direction at
each of left and right ends of the flat tubes 32a of the
utilization heat exchanger 32 in a region surrounded by
an outer periphery of the utilization fan 33 and the utili-
zation heat exchanger 32. The first member 34 includes
a body 34a and the protrusion portions 34b. The first
member 34 is manufactured using a hard resin.

[0075] Inthe presentdisclosure, a state where the first
member 34 is attached to the utilization heat exchanger
32 means a state where the protrusion portions 34b are
inserted between flat tubes 32a adjacent to each other
in the thickness direction.

[0076] In the present embodiment, the utilization unit
3 includes two first members 34. Each of the two first
members 34 is disposed such that the body 34a faces
the gap G1 orthe gap G2 of the utilization heat exchanger
32. Furthermore, in the present embodiment, the first
member 34 is attached to the utilization heat exchanger
32 vertically below the first utilization heat exchange sec-
tion 321 and the third utilization heat exchange section
323 of the utilization heat exchanger 32 and behind the
second utilization heat exchange section 322 of the uti-
lization heat exchanger 32.

[0077] Fig. 8 is a perspective view of the first member
34.

[0078] The body 34ais a member having a polygonal
shape in a plan view, mainly has a first cross-sectional
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surface 34a1, a second cross-sectional surface 34a2, a
third cross-sectional surface 34a3, and a fourth cross-
sectional surface 34a4, and has an opening 34a5 formed
in a main surface.

[0079] The first cross-sectional surface 34a1 is a sur-
face that is formed so as to come in contact with at least
an end portion of the heat transfer fin 32b included in the
inner utilization heat exchange section 32i of the first uti-
lization heat exchange section 321 and face the gap G1
or the gap G2 of the flat tubes 32a in a state where the
first member 34 is attached to the utilization heat ex-
changer 32.

[0080] The second cross-sectional surface 34a2 is a
surface that is formed so as to come in contact with at
least an end portion of the heat transfer fin 32b included
in the inner utilization heat exchange section 32i of the
second utilization heat exchange section 322 and face
the gap G1 or the gap G2 of the flat tubes 32a in a state
where the first member 34 is attached to the utilization
heat exchanger 32.

[0081] The third cross-sectional surface 34a3 is a sur-
face that is formed so as to come in contact with at least
an end portion of the heat transfer fin 32b included in the
inner utilization heat exchange section 32i of the third
utilization heat exchange section 323 and face the gap
G1 or the gap G2 of the flat tubes 32a in a state where
the first member 34 is attached to the utilization heat ex-
changer 32.

[0082] Thefourth cross-sectional surface 34a4isasur-
face that is formed so as to position outside each end of
the utilization fan 33 in the left-right direction. In the
present embodiment, the fourth cross-sectional surface
34a4 is formed so as to come in contact with a body 35a
(described later) of the second member 35.

[0083] The opening 34a5 is an opening for engaging
a second fixing portion 35d (described later) of the sec-
ond member 35.

[0084] The protrusion portions 34b are, in a state
where each of the first cross-sectional surface 34a1, the
second cross-sectional surface 34a2, and the third cross-
sectional surface 34a3 is in contact with the flat tubes
32a of the inner utilization heat exchange section 32i,
inserted between adjacent flat tubes 32a in the gap G1
or the gap G2. The protrusion portion 34b is a columnar
protrusion. The protrusion portions 34b include first pro-
trusion portions 34b 1, second protrusion portions 34b2,
and third protrusion portions 34b3.

[0085] The first protrusion portion 34b1 is inserted be-
tween adjacent flat tubes 32a in the gap G1 or the gap
G2 of the inner utilization heat exchange section 32i that
comes in contact with the first cross-sectional surface
34a1. The first protrusion portion 34b1 is formed so as
to protrude from the first cross-sectional surface 34a1.
[0086] The second protrusion portion 34b2 is inserted
between adjacent flat tubes 32a in the gap G1 or the gap
G2 of the inner utilization heat exchange section 32i that
comes in contact with the second cross-sectional surface
34a2. The second protrusion portion 34b2 is formed so
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as to protrude from the second cross-sectional surface
34a2.

[0087] The third protrusion portion 34b3 is inserted be-
tween adjacent flat tubes 32a in the gap G1 or the gap
G2 of the inner utilization heat exchange section 32i that
comes in contact with the third cross-sectional surface
34a3. The third protrusion portion 34b3 is formed so as
to protrude from the third cross-sectional surface 34a3.
[0088] Inthe presentembodiment, the first member 34
provided on the left side of the utilization heat exchanger
32 includes three first protrusion portions 34b1, three
second protrusion portions 34b2, and three third protru-
sion portions 34b3. Furthermore, the firstmember 34 pro-
vided on the right side of the utilization heat exchanger
32includes two first protrusion portions 34b1, two second
protrusion portions 34b2, and two third protrusion por-
tions 34b3. The number of first protrusion portions 34b1,
second protrusion portions 34b2, and third protrusion
portions 34b3 is not limited to two or three, and may be
one, four, or more. For example, the number of first pro-
trusion portions 34b1, second protrusion portions 34b2,
and third protrusion portions 34b3 included in the first
member 34 provided on the left side of the utilization heat
exchanger 32 may or may not be equal to the number of
first protrusion portions 34b1, second protrusion portions
34b2, and third protrusion portions 34b3 included in the
firstmember 34 provided on the right side of the utilization
heat exchanger 32.

[0089] As described above, by inserting the protrusion
portions 34b between adjacent flat tubes 32a in the gaps
G1 or the gaps G2 of the inner utilization heat exchange
section 32i, the first member 34 restricts the movement
of the utilization heat exchanger 32 in the thickness di-
rection or the longitudinal direction of the flat tube 32a.
At the same time, the body 34a (specifically, the first
cross-sectional surface 34a1, the second cross-sectional
surface 34a2, and the third cross-sectional surface 34a3)
comes in contact with the end portions of the heat transfer
fins 32b included in the inner utilization heat exchange
section 32i in a state where the first member 34 is at-
tached to the utilization heat exchanger 32. In this man-
ner, the first member 34 supports the utilization heat ex-
changer 32.

(2-2-5) Second member

[0090] The second member 35 is fixed to both the sec-
ond casing 31 and the first member 34, and supports the
utilization heat exchanger 32 via the first member 34.
The second member 35 includes the body 35a, an inser-
tion portion 35b, two first fixing portions 35c, and the sec-
ond fixing portion 35d.

[0091] In the present embodiment, the utilization unit
3 includes two second members 35. Each of the two sec-
ond members 35 is disposed so as to support the first
member 34 disposed on the right side of the utilization
heat exchanger 32 or the first member 34 disposed on
the left side of the utilization heat exchanger 32.
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[0092] Fig.9is a perspective view of the second mem-
ber 35. Fig. 10is an exploded perspective view illustrating
how the first member 34 and the second member 35 are
assembled to the second casing 31.

[0093] The body 35a is an arc-shaped plate-shaped
member that partially covers the upper side of the utili-
zation fan 33 as viewed in the left-right direction. In the
present embodiment, the body 35a is formed so as to
come in contact with the fourth cross-sectional surface
34a4 of the first member 34.

[0094] The insertion portion 35b restricts the move-
ment of the first member 34 in the left-right direction. The
insertion portion 35b is constituted of plate-shaped mem-
bers that protrude from the body 35a so as to be orthog-
onaltothe left-right direction. The plate-shaped members
constituting the insertion portion 35b are provided with a
gap of a predetermined width in the left-right direction so
as to sandwich the body 34a of the first member 34 from
the left-right direction. As illustrated in Fig. 10, the body
34a of the first member 34 is inserted into the gap formed
by the insertion portion 35b.

[0095] The firstfixing portions 35c¢ fix the second mem-
ber 35 to the second casing 31. In the present embodi-
ment, the first fixing portions 35c are pawls that engage
with the openings 31c of the second casing 31. The first
fixing portions 35c are formed so as to protrude down-
ward from end portions of the body 35a in the circumfer-
ential direction as viewed in the left-right direction. As
illustrated in Figs. 10 and 4, by covering the upper side
of the utilization fan 33 with the body 35a, the first fixing
portions 35c engage with the openings 31c. The move-
ment of the second member 35 in the up-down direction
is restricted by the engagement of the first fixing portions
35c with the openings 31c, and the second member 35
is fixed to the second casing 31.

[0096] The second fixing portion 35d fixes the first
member 34 to the second member 35. In the present
embodiment, the second fixing portion 35d is a pawl that
engages with the opening 34a5 of the first member 34.
As illustrated in Fig. 10, by inserting the first member 34
into the insertion portion 35b, the second fixing portion
35d engages with the opening 34a5. The first member
34 is fixed to the second member 35 by the engagement
of the second fixing portion 35d with the opening 34a5,
thereby restricting the movement of the first member 34
in the up-down direction.

[0097] Asdescribed above, the first member 34 is fixed
to the second member 35, and the second member 35
is fixed to the second casing 31. Therefore, the second
member 35 can support the utilization heat exchanger
32 via the first member 34.

[0098] The second member 35 according to the
present embodiment also has a function of allowing the
condensed water generated in the utilization heat ex-
changer 32 to flow to a drain pan (notillustrated) provided
below the second member 35 at each of the front and
rear of the utilization fan 33. Specifically, when the con-
densed water generated in the utilization heat exchanger
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32 falls from an end portion of the utilization heat ex-
changer 32 to the body 35a, the condensed water moves
along an upper surface of the body 35a to a front end
portion or a rear end portion and falls to the drain pan.

(2-3) Remote controller

[0099] The remote controller 8 receives, from a user,
an instruction to execute a heating operation, a cooling
operation, a humidifying operation, or the like, an instruc-
tion to stop the air-conditioning apparatus 1, and a set
value such as a set temperature Ts, and transmits the
received result to the control unit 9 as a control signal.

(2-4) Control unit

[0100] The control unit 9 is mainly connected to the
compressor 22, the four-way switching valve 23, the heat
source expansion valve 25, the heat source fan 26, the
utilization fan 33, and the remote controller 8 so as to be
capable of transmitting and receiving a control signal.
Although details will be described later, the control unit
9 controls the refrigerant circuit 100 by controlling an op-
eration of each of the compressor 22, the four-way
switching valve 23, the heat source expansion valve 25,
the heat source fan 26, and the utilization fan 33.
[0101] The control unit 9 is typically realized by a com-
puter including a control arithmetic device and a storage
device (both notillustrated). The control arithmetic device
is a processor such as a CPU or a GPU. The control
arithmetic device reads a control program stored in the
storage device and controls an operation in accordance
with the control program. Moreover, the control arithmetic
device can write a calculation result in the storage device
and read information stored in the storage device in ac-
cordance with the control program.

[0102] Note thatFig. 2 is a schematic view. The control
unit 9 is constituted of an outdoor control unit provided
inside the heat source unit 2 and an indoor control unit
provided inside the utilization unit 3. The outdoor control
unit and the indoor control unit may be connected by a
communication line capable of transmitting and receiving
a control signal to and from each other.

(3) Air conditioning operations

[0103] Next, a heating operation and a cooling opera-
tion, which are air conditioning operations executed by
the control unit 9, will be described.

(3-1) Heating operation

[0104] The control unit 9 starts a heating operation
when receiving a control signal regarding an instruction
to execute the heating operation from the remote con-
troller 8. Inthe heating operation, the control unit 9 switch-
es the four-way switching valve 23 to the first state (see
the broken lines in Fig. 2). Moreover, the control unit 9
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sets the opening degree of the heat source expansion
valve 25 to the degree corresponding to the set temper-
ature Ts received from the remote controller 8, operates
the compressor 22, and rotationally drives the utilization
fan 33. With such an operation, the heat source heat
exchanger 24 functions as an evaporator of the refriger-
ant, and the utilization heat exchanger 32 functions as a
condenser of the refrigerant.

[0105] During the heating operation, the refrigerant cir-
cuit 100 functions as follows. A highpressure refrigerant
discharged from the compressor 22 exchanges heat with
indoor air sent by the utilization fan 33 and is condensed
in the utilization heat exchanger 32. As aresult, the indoor
airis heated and discharged into the room as conditioned
air. The condensed refrigerant passes through the heat
source expansion valve 25 and is decompressed, and
thereafter, exchanges heat with outdoor air sent by the
heat source fan 26 and is evaporated in the heat source
heat exchanger 24. The refrigerant that has passed
through the heat source heat exchanger 24 is sucked
into the compressor 22 and is compressed.

(3-2) Cooling operation

[0106] The control unit 9 starts a cooling operation
when receiving a control signal regarding an instruction
to execute the cooling operation from the remote control-
ler 8. In the cooling operation, the control unit 9 switches
the four-way switching valve 23 to the second state (see
the solid lines in Fig. 2). Moreover, the control unit 9 sets
the opening degree of the heat source expansion valve
25 to the degree corresponding to the set temperature
Ts received from the remote controller 8, operates the
compressor 22, and rotationally drives the utilization fan
33. With such an operation, the heat source heat ex-
changer 24 functions as a condenser of the refrigerant,
and the utilization heat exchanger 32 functions as an
evaporator of the refrigerant.

[0107] During the cooling operation, the refrigerant cir-
cuit 100 functions as follows. A highpressure refrigerant
discharged from the compressor 22 exchanges heat with
outdoor air sent by the heat source fan 26 and is con-
densed in the heat source heat exchanger 24. The con-
densed refrigerant passes through the heat source ex-
pansion valve 25 and is decompressed, and thereafter,
exchanges heat with indoor air sent by the utilization fan
33 and is evaporated in the utilization heat exchanger
32. As a result, the indoor air is cooled and discharged
into the room as conditioned air. The refrigerant that has
passed through the utilization heat exchanger 32 is
sucked into the compressor 22 and is compressed.

(4) Features
(4-1)

[0108] The utilization unit 3 includes the utilization heat
exchanger 32, the first member 34, and the second mem-
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ber 35. In the utilization heat exchanger 32, a plurality of
flat tubes 32a are stacked at predetermined intervals in
the thickness direction by the heat transfer fins 32b. The
first member 34 is attached to the utilization heat ex-
changer 32. The second member 35 supports the utili-
zation heat exchanger 32 via the first member 34. The
first member 34 includes the body 34a and the protrusion
portion 34b protruding from the body 34a. The protrusion
portion 34b is inserted between adjacent flat tubes 32a.
[0109] In the utilization unit 3, the protrusion portion
34b included in the first member 34 is inserted between
adjacent flat tubes 32a, thereby restricting the movement
of the utilization heat exchanger 32 in the thickness di-
rection or the longitudinal direction of the flat tube 32a.
With such a configuration, the contact area between the
flat tube 32a and the member (first member 34) that
comes in contact with the flat tube 32a to restrict the
movement can be significantly reduced as compared with
the case where the heat transfer tube is inserted into the
tube hole formed in the bracket to restrict the movement
of the heatexchanger. Therefore, evenif the first member
34 and the flat tube 32a slide against each other due to
vibration or the like caused by the operation of the utili-
zation unit 3, damage to the flat tube 32a caused by this
sliding is prevented. As a result, options for materials that
can be used for the flat tube 32a increase, thereby re-
ducing the manufacturing cost of the utilization unit 3.

(4-2)

[0110] The firstmember 34 includes the plurality of pro-
trusion portions 34b. In the utilization unit 3 including the
utilization heat exchanger 32 having a plurality of heat
exchange sections (the first utilization heat exchange
section 321, the second utilization heat exchange section
322, and the third utilization heat exchange section 323),
the first member 34 includes the plurality of protrusion
portions 34b for each of the utilization heat exchange
sections 321, 322, and 323.

[0111] According to the utilization unit 3, the first mem-
ber 34 including the plurality of protrusion portions 34b
effectively restricts the movement of the utilization heat
exchanger 32in the thickness direction or the longitudinal
direction of the flat tube 32a.

(4-3)

[0112] The protrusion portion 34b has a columnar
shape.

[0113] The protrusion portion 34b formedinacolumnar

shape enables easy insertion of the protrusion portion
34b between adjacentflattubes 32a. Therefore, the man-
ufacturing of the utilization unit 3 is facilitated, thereby
reducing the manufacturing cost of the utilization unit 3.

(4-4)

[0114] The first member 34 is manufactured using res-
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in.

[0115] By manufacturingthe firstmember 34 using res-
in, the hardness of the protrusion portion 34b can be re-
duced as compared with a case where the first member
34 is manufactured using metal. Therefore, even if the
first member 34 and the flat tube 32a slide against each
other, damage to the flat tube 32a caused by this sliding
is prevented. As a result, options for materials that can
be used for the flat tube 32a increase, thereby reducing
the manufacturing cost of the utilization unit 3.

(4-5)

[0116] The utilization unit 3 further includes the second
casing 31 and the second member 35 fixed to the second
casing 31. The first member 34 is fixed to the second
member 35 by engagement.

(4-6)

[0117] Thebody 34aofthe firstmember 34 is in contact
with the heat transfer fin 32b.

[0118] More specifically, the first member 34 is formed
such that the first cross-sectional surface 34a1, the sec-
ond cross-sectional surface 34a2, and the third cross-
sectional surface 34a3 of the body 34a are in contact
with the end portions of the heat transfer fins 32b included
in the inner utilization heat exchange section 32iin a state
where the first member 34 is attached to the utilization
heat exchanger 32. Therefore, the first member 34 can
receive the weight of the utilization heat exchanger 32
by the contact between the first cross-sectional surface
34a1, the second cross-sectional surface 34a2, and the
third cross-sectional surface 34a3 of the body 34a and
the heat transfer fins 32b included in the inner utilization
heat exchange section 32i. Thus, the weight of the utili-
zation heat exchanger 32 received by the protrusion por-
tions 34b becomes substantially zero or is significantly
reduced. Therefore, even if the first member 34 and the
flat tube 32a slide against each other, damage to the flat
tube 32a caused by this sliding is prevented. As a result,
options for the flat tube 32a that can be used increase,
thereby reducing the manufacturing cost of the utilization
unit 3.

(4-7)

[0119] The utilization heat exchanger 32 includes, as
viewed in the left-right direction, the first utilization heat
exchange section 321 and the third utilization heat ex-
change section 323 in which the thickness direction of
the flat tube 32a is inclined with respect to the vertical
direction. The firstmember 34 is attached to the utilization
heat exchanger 32 vertically below the first utilization
heat exchange section 321 and the third utilization heat
exchange section 323.

[0120] With such a configuration, in the utilization unit
3, the first member 34 can restrict the movement of the
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first utilization heat exchange section 321 and the third
utilization heat exchange section 323 while supporting
the first utilization heat exchange section 321 and the
third utilization heat exchange section 323.

(5) Modifications
(5-1) Modification A

[0121] The protrusion portion 34b may include a pawl
portion 34c that engages with the flat tubes 32a. The
pawl portion 34c is formed so as to engage with the end
portions, on the outer utilization heat exchange section
320 side, of the flat tubes 32a of the inner utilization heat
exchange section 32i by inserting the protrusion portion
34b between adjacent flat tubes 32a.

[0122] Fig. 11 is an enlarged cross-sectional view of a
periphery of the utilization heat exchanger 32 of the air-
conditioning apparatus 1 according to a modification A.
[0123] The first member 34 can effectively restrict the
movement of the utilization heat exchanger 32 by the
engagement of the pawl portion 34c with the end portions
of the flat tubes 32a.

(5-2) Modification B

[0124] The first member 34 may be manufactured us-
ing a material other than resin. The first member 34 may
be manufactured using metal, and a resin coating may
be applied to a surface of the first member 34. Alterna-
tively, the first member 34 may be manufactured using
metal, and an insulating rubber may be attached to the
surface of the first member 34.

[0125] With such a configuration, the resin coating or
the insulating rubber reduces the hardness of the surface
of the first member 34 to a low level. As a result, it is
possible to ensure high rigidity of the first member 34
while effectively preventing damage to the flat tube 32a
caused by sliding.

(5-3) Modification C

[0126] In the above-described embodiment, the first
member 34 is fixed to the second member 35 by the
engagement of the second fixing portion 35d with the
opening 34a5 of the first member 34. However, the fixing
method is not limited thereto. For example, the first mem-
ber 34 may be fixed to the second member 35 by screw
fastening.

(5-4) Modification D

[0127] The body 34a of the first member 34 may be in
contact with any one of the headers 32c, 32d, and 32e.
[0128] The body 34a ofthe firstmember 34 isin contact
with any one of the headers 32c, 32d, and 32e, so that
the first member 34 can receive the weight of the utiliza-
tion heat exchanger 32 by the contact between the body
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34a and any one of the headers 32c, 32d, and 32e. This
reduces the weight of the utilization heat exchanger 32
received by the protrusion portions 34b. Thus, the weight
of the utilization heat exchanger 32 received by the pro-
trusion portions 34b becomes substantially zero or is sig-
nificantly reduced. Therefore, even if the first member 34
and the flat tube 32a slide against each other, damage
to the flat tube 32a caused by this sliding is prevented.
As aresult, options for the flat tube 32a that can be used
increase, thereby reducing the manufacturing cost of the
utilization unit 3.

(5-5) Modification E

[0129] In the above-described embodiment, the utili-
zation heat exchanger 32 includes a plurality of utilization
heat exchange sections 321, 322, and 323, but the utili-
zation heat exchanger 32 may be constituted of only one
heat exchange section.

(5-6) Modification F

[0130] An example in which the second member 35
different from the second casing 31 supports the utiliza-
tion heat exchanger 32 via the first member 34 has been
described above as an embodiment, but alternatively,
the second casing 31 may be the second member. In
other words, the second casing 31 may function as the
second member to support the first member 34.

(5-7) Modification G

[0131] The utilization unit 3 including the first member
34 has been described above as an embodiment, but the
heat source unit 2 may include the first member attached
to the heat source heat exchanger 24.

[0132] The embodiment of the present disclosure has
been described heretofore, and it will be understood that
avariety of modifications in mode and detail may be made
without departing from the gist and scope of the present
disclosure as set forth in claims.

REFERENCE SIGNS LIST

[0133]

1 air-conditioning apparatus
100 refrigerant circuit

2 heat source unit

3 utilization unit

31 second casing (casing)

32 utilization heat exchanger

321  first utilization heat exchange section
322  second utilization heat exchange section
323  third utilization heat exchange section
32a flat tube

32b  heat transfer fin

32c first header

10

15

25

30

35

40

45

50

55

13

32d  second header
32e third header
33 utilization fan
34 first member

34a  body
34b  protrusion portion
34c  pawl portion

35 second member
CITATION LIST
PATENT LITERATURE

[0134] PTL 1
2018/128035

International  Publication  No.

Claims
1. A heat exchange unit comprising:

a heat exchanger (32) in which a plurality of flat
tubes (32a) are stacked at predetermined inter-
vals in a thickness direction by a heat transfer
fin (32b); and

a first member (34) that is attached to the heat
exchanger and restricts a movement of the heat
exchanger, wherein

the first member includes

a body (34a) and a protrusion portion (34b) pro-
truding from the body, and the protrusion portion
is inserted between flat tubes adjacent to each
other.

2. Theheatexchange unitaccording to claim 1, where-
in

the first member includes
a plurality of protrusion portions.

3. The heat exchange unit according to claim 1 or 2,
wherein

the heat exchanger includes

a plurality of first heat exchange sections (321,
322, and 323), and

the first member includes

a plurality of protrusion portions for each of the
plurality of first heat exchange sections.

4. The heat exchange unit according to any one of
claims 1 to 3, wherein

the protrusion portion has
a columnar shape.

5. The heat exchange unit according to any one of
claims 1 to 3, wherein
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the protrusion portion includes
apawl portion (34c) thatengages with a flat tube.

The heat exchange unit according to any one of
claims 1 to 5, wherein

the first member is
manufactured using resin.

The heat exchange unit according to any one of
claims 1 to 5, wherein

the first member is
manufactured using metal, and a resin coating
is applied to a surface of the first member.

The heat exchange unit according to any one of
claims 1 to 5, wherein

the first member is

manufactured using metal, and an insulating
rubber is attached to a surface of the first mem-
ber.

The heat exchange unit according to any one of
claims 1 to 8, further comprising a casing (31) and
a second member (35) fixed to the casing, wherein

the first member is
fixed to the second member by screw fastening
or engagement.

The heat exchange unit according to any one of
claims 1 to 9, wherein

the body of the first member is
in contact with the heat transfer fin.

The heat exchange unit according to any one of
claims 1 to 9, wherein

the heat exchanger further includes

a header (32c, 32d, 32e) that connects end por-
tions of the plurality of flat tubes to each other,
and

the body of the first member is

in contact with the header.

The heat exchange unit according to any one of
claims 1 to 11, wherein

the heat exchanger includes

a second heat exchange section (321, 323) in
which the thickness direction of the flat tubes is
inclined with respect to a vertical direction, and
the first member is

attached to the heat exchanger vertically below
the second heat exchange section.
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