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(54) AIR CONDITIONER

(57) An air conditioner (1) includes an outdoor unit (2)
including a first heat exchanger (200) and an indoor unit
(3) including a second heat exchanger (300). The first
heat exchanger (200) includes a first heat transfer tube
(210) and a plurality of first fins (220). The second heat
exchanger (300) includes a second heat transfer tube
(310) and a plurality of second fins (320). The first heat
transfer tube (210), the first fins (220), the second heat
transfer tube (310), and the second fins (320) are made of
aluminum or an aluminum alloy. A first sacrificial layer
(212) is provided on a surface of the first heat transfer
tube (210). The first sacrificial layer (212) is lower in
potential than a base material of the first heat transfer
tube (210) and higher in potential than the first fins (220).
A rate of zinc content of the first fin (220) is higher than a
rate of zinc content of the second fin (320).
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Description

TECHNICAL FIELD

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

BACKGROUND ART

[0002] Conventionally, as disclosed in Patent Litera-
ture 1 (WO 2017/141943 A), a heat exchanger including a
heat transfer tube through which a refrigerant flows and a
fin fixed to the heat transfer tube is known. The heat
exchanger of Patent Literature 1 includes an aluminum
tube as a heat transfer tube and an aluminum fin as a fin, a
natural potential on a surface of the aluminum tube is
higher than a natural potential on a surface of the alumi-
num fin, and a potential difference between the two is
from 30 mV to 200 mV.

SUMMARY OF THE INVENTION

<Technical Problem>

[0003] However, the present inventor has found a pro-
blem that the heat exchanger of Patent Literature 1
cannot be used for an indoor unit in some cases.

<Solution to Problem>

[0004] An air conditioner according to a first aspect
includes an outdoor unit and an indoor unit. The outdoor
unit includes a first heat exchanger. The first heat ex-
changer includes a first heat transfer tube and a plurality
of first fins. The first heat transfer tube is made of alumi-
num or an aluminum alloy. The plurality of first fins is
made of aluminum or an aluminum alloy. The indoor unit
includes a second heat exchanger. The second heat
exchanger includes a second heat transfer tube and a
plurality of second fins. The second heat transfer tube is
made of s aluminum or an aluminum alloy. The plurality of
second fins is made of aluminum or an aluminum alloy. A
first sacrificial layer is provided on a surface of the first
heat transfer tube. The first sacrificial layer is lower in
potential than a base material of the first heat transfer
tube and higher in potential than the first fins. The first fins
contain zinc. A rate of zinc content of the first fin is higher
than a rate of zinc content of the second fin.
[0005] In the air conditioner according to the first as-
pect, since the first sacrificial layer which is lower in
potential than the base material is provided in the first
heat transfer tube made of aluminum or an aluminum
alloy, corrosion of the base material can be suppressed.
Since the first sacrificial layer is higher in potential than
the first fins, corrosion of the first sacrificial layer for
suppressing corrosion of the base material can be sup-
pressed.
[0006] However, when the fins contain zinc in order to

be lower in potential, the fins are cured, and thus work-
ability of the fins is deteriorated. Therefore, in the air
conditioner according to the first aspect, focusing on
the fact that the first fins of the outdoor unit is not required
to have workability as compared with the second fins of
the indoor unit, the rate of zinc content of the first fin is set
to be higher than the rate of zinc content of the second fin.
As a result, workability of the second fin of the indoor unit
can be secured, and thus the second heat exchanger
including the second fins can be used for the indoor unit.
[0007] An air conditioner according to a second aspect
is the air conditioner according to the first aspect, in which
a rate of zinc content of the first fin is 2% by mass or more.
[0008] In the air conditioner according to the second
aspect, by setting the rate of zinc content of the first fin of
the outdoor unit to 2% by mass or more, it is possible to
provide the first sacrificial layerhaving a potential that can
suppress corrosion of the base material.
[0009] An air conditioner according to a third aspect is
the air conditioner according to the first or second aspect,
in which the fin pitchof the second fins is larger than the fin
pitch of the first fins.
[0010] Since the second fin has a lower rate of zinc
content than the first fin, the second fin are easily cor-
roded. Therefore, in the air conditioner according to the
third aspect, by making the fin pitch of the second fins
larger than the fin pitch of the first fins, a surface area of
the second fins in contact with the second heat transfer
tubes can be reduced. As a result, corrosion of the
second fins can be suppressed.
[0011] An air conditioner according to a fourth aspect is
the air conditioner according to the third aspect, in which
a difference between the fin pitch of the first fins and the
fin pitch of the second fins is 0.1 mm or more and 0.3 mm
or less.
[0012] In the air conditioner according to the fourth
aspect, the corrosion of the second fins can be further
suppressed by setting the pitch difference to 0.1 mm or
more and 0.3 mm or less.
[0013] An air conditioner according to a fifth aspect is
the air conditioner according to the first to fourth aspects,
in which a potential of the first fins is lower than a potential
of the second fins.
[0014] The first heat exchanger of the outdoor unit is
more susceptible to salt damage than the second heat
exchanger of the indoor unit. Therefore, in the air condi-
tioner according to the fifth aspect, by making the poten-
tial of the first fins lower than the potential of the second
fins, the first fins are sacrificed in the first heat transfer
tube, and therefore it is possible to further suppress
corrosion of the first heat transfer tube.
[0015] An air conditioner according to a sixth aspect is
the air conditioner according to the first to fifth aspects, in
which the second sacrificial layer that is lower in potential
than a base material of the second heat transfer tube and
lower in potential than the second fins is provided on the
surface of the second heat transfer tube.
[0016] The second heat exchanger of the indoor unit is
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less susceptible to salt damage than the first heat ex-
changer of the outdoor unit. Therefore, in the air condi-
tioner according to the sixth aspect, even if the second
sacrificial layer of the indoor unit is made lower in poten-
tial than the second fins, corrosion of the base material
can be suppressed. In addition, it is possible to further
suppress a decrease in workability of the second fins.
[0017] An air conditioner according to a seventh aspect
is the air conditioner according to the first to sixth aspects,
in which the first heat transfer tube has a flat shape. The
second heat transfer tube has a cylindrical shape.
[0018] The fins attached to the cylindrical heat transfer
tube are required to have workability as compared with
the fins attached to the flat heat transfer tube. Therefore,
in the air conditioner according to the seventh aspect, the
second heat transfer tube of the indoor unit is required to
have workability as compared with the first heat transfer
tube of the outdoor unit. As a result, the air conditioner of
the present disclosure is suitably used.
[0019] An air conditioner according to an eight aspect
includes an outdoor unit and an indoor unit. The outdoor
unit includes a first heat exchanger. The first heat ex-
changer includes a first heat transfer tube and a plurality
of first fins. The first heat transfer tube is made of alumi-
num or an aluminum alloy. The plurality of first fins is
made of s aluminum or an aluminum alloy. The indoor unit
includes a second heat exchanger. The second heat
exchanger includes a second heat transfer tube and a
plurality of second fins. The second heat transfer tube is
made of aluminum or an aluminum alloy. The plurality of
second fins is made of aluminum or an aluminum alloy. A
first sacrificial layer is provided on a surface of the first
heat transfer tube. The first sacrificial layer is lower in
potential than a base material of the first heat transfer
tube and higher in potential than the first fins. An elonga-
tion of the second fin is larger than an elongation of the
first fin.
[0020] In the air conditioner according to the eighth
aspect, since the first sacrificial layer which is lower in
potential than the base material is provided in the first
heat transfer tube made of aluminum or an aluminum
alloy, corrosion of the base material can be suppressed.
Since the first sacrificial layer is higher in potential than
the first fins, corrosion of the first sacrificial layer for
suppressing corrosion of the base material can be sup-
pressed.
[0021] However, when the fins are lower in potential,
the fins are cured, and thus workability of the fins is
deteriorated. Therefore, in the air conditioner according
to the eighth aspect, focusing on the fact that the first fins
of the outdoor unit are not required to have workability as
compared with the second fins of the indoor unit, the
elongation of the second fins is made larger than the
elongation of the first fins. As a result, workability of the
second fins of the indoor unit can be secured, and thus
the second heat exchanger including the second fins can
be used for the indoor unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is an external view of an air conditioner
according to an embodiment of the present disclo-
sure.

FIG. 2 is a schematic diagram of an outdoor unit.

FIG. 3 is a schematic diagram of an indoor unit.

FIG. 4 is a perspective view of a first heat exchanger.

FIG. 5 is a sectional view of a first heat transfer tube.

FIG. 6 is a perspective view of a second heat ex-
changer.

FIG. 7 is a sectional view of a second heat transfer
tube.

FIG. 8 is a sectional view of a second fin.

FIG. 9 is a plan view of a second fin.

DESCRIPTION OF EMBODIMENTS

[0023] An air conditioner according to an embodiment
of the present disclosure will be described with reference
to the drawings. In the following description, expressions
indicating directions such as "up", "down", and the like
are appropriately used, and these expressions indicate
directions in a state of normal use, and the present
disclosure is not limited thereto.

(1) Overall configuration

[0024] As illustrated in FIG. 1, an air conditioner 1
according to an embodiment of the present disclosure
includes an outdoor unit 2, an indoor unit 3, and a con-
nection pipe 4. The outdoor unit 2 is installed outdoors.
The indoor unit 3 is installed indoors. Here, the indoor unit
3 is attached to an indoor wall surface or the like. The
connection pipe 4 connects the outdoor unit 2 and the
indoor unit 3. Such an air conditioner 1 can perform a
cooling operation, a heating operation, and the like in-
doors.
[0025] As illustrated in FIG. 2, the outdoor unit 2 in-
cludes a first heat exchanger 200, a first fan 21, a first
drain pan 22, and the like. The first fan 21 sucks outdoor
air into the outdoor unit 2, supplies the outdoor air to the
first heat exchanger 200, and then discharges the out-
door air to the outside of the outdoor unit 2. The first heat
exchanger 200 exchanges heat between the outdoor air
and a refrigerant. The first heat exchanger 200 is a heat
exchanger that functions as a radiator for the refrigerant
during the cooling operation, and functions as an eva-
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porator for the refrigerant during the heating operation.
The first drain pan 22 receives water.
[0026] As illustrated in FIG. 3, the indoor unit 3 includes
a second heat exchanger 300, a second fan 31, a second
drain pan 32, and the like. The second fan 31 sucks
indoor air into the indoor unit 3, supplies the indoor air
to the second heat exchanger 300, and then discharges
the indoor air to the outside of the indoor unit 3. The
second heat exchanger 300 exchanges heat between
the refrigerant and the indoor air. The second heat ex-
changer 300 is a heat exchanger that functions as an
evaporator for the refrigerant during the cooling opera-
tion, and functions as a radiator for the refrigerant during
the heating operation. The second drain pan 32 receives
water.

(2) Detailed configuration

(2‑1) First heat exchanger

[0027] As illustrated in FIG. 4, the first heat exchanger
200 includes a plurality of first heat transfer tubes 210 and
a plurality of first fins 220. The first heat transfer tubes 210
and the first fins 220 are made of aluminum or an alumi-
num alloy. The first heat exchanger 200 according to the
present embodiment is of a microchannel heat exchan-
ger.

(2‑1‑1) First heat transfer tube

[0028] The first heat transfer tubes 210 each allow the
refrigerant to flow therethrough. As illustrated in FIGS. 4
and 5, the first heat transfer tube 210 has a flat shape.
Here, the first heat transfer tube 210 is a flat porous tube.
In the first heat transfer tube 210, a plurality of through
holes through which the refrigerant heat-exchanged with
the outdoor air in the first heat exchanger 200 passes is
aligned in a predetermined direction. The plurality of
through holes penetrates along a first direction. Here,
the first direction is a longitudinal direction.
[0029] As illustrated in FIG. 5, the first heat transfer
tube 210 includes a first base material 211 and a first
sacrificial layer 212. The first sacrificial layer 212 is
provided on a surface of the first heat transfer tube
210. The first sacrificial layer 212 may be provided on
the entire surface of the first heat transfer tube 210, or
may be provided on a part of the surface of the first heat
transfer tube 210 (not illustrated). In other words, the first
sacrificial layer 212 may be formed on an entire exposed
outer surface, or may be formed on a part of the exposed
outer surface (not illustrated). The first sacrificial layer
212 is formed in a part in a thickness direction from the
outer surface of the first heat transfer tube 210 toward an
inner surface through which the refrigerant flows, and is
not formed in an entire thickness. In other words, in the
first heat transfer tube 210, the first sacrificial layer 212 is
not formed on at least a part of the inner surface through
which the refrigerant flows. In the present embodiment,

the first sacrificial layer 212 is not formed on the entire
inner surface of the first heat transfer tube 210.
[0030] The first sacrificial layer 212 is lower in potential
than the first base material 211 of the first heat transfer
tube 210 and higher in potential than the first fin 220. The
potential difference between the potential of the first
sacrificial layer 212 and the potential of the first base
material 211 is, for example, 132 mV. The potential
difference between the potential of the first fin 220 and
the potential of the first sacrificial layer 212 is, for exam-
ple, 61 mV. The first sacrificial layer 212 contains a metal
such as zinc (Zn) in order to lower the potential. The first
sacrificial layer 212 according to the present embodiment
is a zinc diffusion layer sprayed with zinc. The first sacri-
ficial layer 212 on the outer surface side prevents a
progress of corrosion of the first base material 211 on
the inner surface side in the first heat transfer tube 210.
[0031] As illustrated in FIG. 4, the plurality of first heat
transfer tubes 210 is aligned in an up-down direction. A
lowermost end of the plurality of first heat transfer tubes
210 is located above a water level of the first drain pan 22
(see FIG. 2).

(2‑1‑2) First fin

[0032] The first fin 220 increases a heat transfer area
between the first heat transfer tube 210 and the outdoor
air to promote heat exchange between the refrigerant
and the outdoor air. The first fin 220 is in contact with the
first heat transfer tube 210.
[0033] The first fin 220 is lower in potential than the first
base material 211 of the first heat transfer tube 210 and
lower in potential than the first sacrificial layer 212. In
other words, the first base material 211, the first sacrificial
layer 212, and the first fin 220 have higher potentials in
that order. The potential difference between the potential
of the first fin 220 and the potential of the first base
material 211 is, for example, 193 mV.
[0034] The first fin 220 contains a metal such as zinc in
order to lower the potential. The metal is not limited, but
the first fin 220 according to the present embodiment
contains zinc. A rate of zinc content of the first fins 220 is
preferably 2% by mass or more. An upper limit value of
the rate of zinc content of the first fins 220 is not limited,
but is, for example, 6% in terms of workability.
[0035] Here, the "rate of zinc content" described in the
present specification is a value measured by, for exam-
ple, an emission spectroscopic analysis method.
[0036] The first fin 220 according to the present embo-
diment further contains magnesium (Mg) and copper
(Cu).
[0037] The plurality of first fins 220 is stacked in the first
direction (see FIG. 4) in which the first heat transfer tubes
210 extend. Here, the plurality of first fins 220 extends in
the up-down direction so as to cross (be orthogonal to in
FIG. 4) the first heat transfer tubes 210. In the present
embodiment, the plurality of first fins 220 is disposed in
parallel and at equal intervals. In other words, the plurality
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of first fins 220 is aligned in the first direction at a pre-
determined fin pitch P1.
[0038] The first fin 220 is a flat plate-shaped member.
The first fin 220 has a notch through which the first heat
transfer tube 210 passes. The notches are aligned in the
first direction. Note that the first fin 220 may have a collar.

(2‑1‑3) Fillet

[0039] The first heat exchanger 200 of the outdoor unit
2 may further include a fillet that connects the first heat
transfer tubes 210 and the first fins 220. The potential of
the fillet is not limited, but in the present embodiment, the
first base material 211, the first sacrificial layer 212, the
fillet, and the first fin 220 have higher potentials in that
order.

(2‑2) Second heat exchanger

[0040] As illustrated in FIG. 6, the second heat ex-
changer 300 includes a plurality of second heat transfer
tubes 310 and a plurality of second fins 320. The second
heat transfer tubes 310 and the second fins 320 are made
of aluminum or an aluminum alloy. The second heat
exchanger 300 according to the present embodiment
is a cross-fin-tube heat exchanger.

(2‑2‑1) Second heat transfer tube

[0041] The second heat transfer tubes 310 each allow
the refrigerant to flow therethrough. The second heat
transfer tube 310 has a cylindrical shape. Here, the
second heat transfer tube 310 is a round tube. The
second heat transfer tube 310 is provided with a through
hole through which the refrigerant that exchanges heat
with the indoor air in the second heat exchanger 300
passes. The through hole of the second heat transfer
tube 310 penetrates along a second direction. Here, the
second direction is a longitudinal direction.
[0042] As illustrated in FIG. 7, the second heat transfer
tube 310 includes a second base material 311 and a
second sacrificial layer 312. The second sacrificial layer
312 is provided on a surface of the second heat transfer
tube 310. The second sacrificial layer 312 may be pro-
vided on the entire surface of the second heat transfer
tube 310 (not illustrated), or may be provided on a part of
the surface of the second heat transfer tube 310. In other
words, the second sacrificial layer 312 may be formed on
an entire exposed outer surface (not illustrated), or may
be formed on a part of the exposed outer surface. The
second sacrificial layer 312 is formed in a part in a
thickness direction from the outer surface of the second
heat transfer tube 310 toward an inner surface through
which the refrigerant flows, and is not formed in an entire
thickness. In other words, in the second heat transfer
tube 310, the second sacrificial layer 312 is not formed on
at least a part of the inner surface through which the
refrigerant flows. In the present embodiment, the second

sacrificial layer 312 is not formed on the entire inner
surface of the second heat transfer tube 310.
[0043] The second sacrificial layer 312 is lower in
potential than the second base material 311 of the second
heat transfer tube 310 and lower in potential than the
second fin 320. The second sacrificial layer 312 contains
a metal such as zinc in order to lower the potential. The
second sacrificial layer 312 according to the present
embodiment is a zinc diffusion layer sprayed with zinc.
The second sacrificial layer 312 on the outer surface side
prevents a progress of corrosion of the second base
material 311 on the inner surface side in the second heat
transfer tube 310.
[0044] As illustrated in FIG. 6, the plurality of second
heat transfer tubes 310 is aligned in an up-down direc-
tion. A lowermost end of each of the plurality of second
heat transfer tubes 310 is located above a water level of
the second drain pan 32 (see FIG. 3).

(2‑2‑2) Second fin

[0045] The second fin 320 increases a heat transfer
area between the second heat transfer tube 310 and the
indoor air to promote heat exchange between the refrig-
erant and the indoor air. The second fin 320 is in contact
with the second heat transfer tube 310.
[0046] The second fin 320 is lower in potential than the
second base material 311 of the second heat transfer
tube 310 and higher in potential than the second sacri-
ficial layer 312. In other words, the second base material
311, the second fin 320, and the second sacrificial layer
312 have higher potentials in that order.
[0047] The second fin 320 contains a metal such as
zinc in order to lower the potential. The second fin 320
may or is not required to contain zinc. Specifically, the rate
of zinc content of the second fins 320 is, for example, 0%
by mass or more and 1% by mass or less.
[0048] The plurality of second fins 320 is stacked in the
second direction (see FIG. 6) in which the second heat
transfer tubes 310 extend. Here, the plurality of second
fins 320 extends in the up-down direction so as to cross
(be orthogonal to in FIG. 6) the second heat transfer
tubes 310. In the present embodiment, the plurality of
second fins 320 is disposed in parallel and at equal
intervals. In other words, the plurality of second fins
320 is aligned in the second direction at a predetermined
fin pitch P2.
[0049] As illustrated in FIGS. 8 and 9, the plurality of
second fins 320 each includes a fin body 321 and a
second collar 322. The fin body 321 is a flat plate-shaped
member. The second collar 322 allows the second heat
transfer tube 310 to pass therethrough. Specifically, the
second collar 322 has a through hole through which the
second heat transfer tube 310 passes.
[0050] The second collar 322 includes a first upright
portion 323, a flat portion 324, a second upright portion
325, and a flange 326. The first upright portion 323, the
flat portion 324, the second upright portion 325, and the
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flange 326 are constituted by one member. Here, the first
upright portion 323, the flat portion 324, the second up-
right portion 325, and the flange 326 are constituted by
nesting.
[0051] The first upright portion 323 extends in the
second direction from the fin body 321. Here, the first
upright portion 323 is orthogonal to the fin body 321. A
coupling portion between the first upright portion 323 and
the fin body 321 has a curved (R) shape.
[0052] The flat portion 324 extends from the first up-
right portion 323 toward the second heat transfer tube
310. Here, the flat portion 324 is orthogonal to the first
upright portion 323. A coupling portion between flat por-
tion 324 and first upright portion 323 has a curved shape.
[0053] The second upright portion 325 extends from
the flat portion 324 along the second heat transfer tube
310. The second upright portion 325 is in contact with the
second heat transfer tube 310. Here, the second upright
portion 325 is orthogonal to the flat portion 324. A cou-
pling portion between second upright portion 325 and flat
portion 324 has a curved shape.
[0054] The flange 326 extends outward from the sec-
ond upright portion 325. Here, the flange 326 is ortho-
gonal to the second upright portion 325. The coupling
portion between the flange 326 and the second upright
portion 325 has a curved shape.
[0055] One flat portion 324 is in contact with the flange
326 of another adjacent second fin 320. The flat portion
324 and the flange 326 extend in the same direction.
[0056] In this manner, the second fin 320 according to
the present embodiment is required to have high work-
ability.

(2‑3) Relationship between first fin and second fin

[0057] Next, a relationship between the first fin 220 of
the first heat exchanger 200 and the second fin 320 of the
second heat exchanger 300 will be described.

(2‑3‑1) Elongation

[0058] An elongation of the second fin 320 is larger
than an elongation of the first fin 220. Here, "elongation"
of the present disclosure conforms to JIS H4000.

(2‑3‑2) Rate of zinc content

[0059] A rate of zinc content of the first fins 220 is higher
than a rate of zinc content of the second fins 320. For
example, the rate of zinc content of the first fins 220 is
higher than the rate of zinc content of the second fins 320
by 1% by mass or more.

(2‑3‑3) Potential

[0060] The potential of the first fin 220 is lower than the
potential of the second fin 320. For example, the potential
of the first fin 220 is lower than the potential of the second

fin 320 by 10 mVor more. The potential is adjusted by, for
example, a type, content by rate, content by amount, or
the like of a metal that is lower in potential.

(2‑3‑4) Pitch

[0061] The fin pitch P2 of the second fins 320 illustrated
in FIG. 6 is larger than the fin pitch P1 of the first fins 220
illustrated in FIG. 4. Here, the fin pitch P1 is a distance
between the adjacent first fins 220. Specifically, the fin
pitch P1 is a distance between opposing faces of the
adjacent first fins 220. Similarly, the fin pitch P2 is a
distance between the adjacent second fins 320. Speci-
fically, the fin pitch P2 is a distance between opposing
faces of the adjacent second fins 320.
[0062] A difference between the fin pitch P1 of the first
fins 220 and the fin pitch P2 of the second fins 320 is 0.1
mm or more and 0.3 mm or less. In other words, a pitch
difference (fin pitch P2 - fin pitch P 1) is 0.1 mm or more
and 0.3 mm or less.
[0063] The fin pitch P1 of the first fins 220 is, for ex-
ample, 1.2 mm or more and 1.4 mm or less. The fin pitch
P2 of the second fins 320 is, for example, 1.3 mm or more
and 1.5 mm or less.

(3) Characteristics

[0064] (3‑1) The air conditioner 1 according to the
present embodiment includes the outdoor unit 2 and
the indoor unit 3. The outdoor unit 2 includes the first
heat exchanger 200. The first heat exchanger 200 in-
cludes the first heat transfer tube 210 and the plurality of
first fins 220. The first heat transfer tubes 210 are made of
aluminum or an aluminum alloy. The plurality of first fins
220 is made of aluminum or an aluminum alloy. The
indoor unit 3 includes the second heat exchanger 300.
The second heat exchanger 300 includes the second
heat transfer tube 310 and the plurality of second fins
320. The second heat transfer tubes 310 are made of
aluminum or an aluminum alloy. The plurality of second
fins 320 is made of aluminum or an aluminum alloy. The
first sacrificial layer 212 is provided on the surface of the
first heat transfer tube 210. The first sacrificial layer 212 is
lower in potential than the first base material 211 of the
first heat transfer tube 210 and higher in potential than the
first fin 220. The first fins 220 contain zinc. A rate of zinc
content of the first fin 220 is higher than a rate of zinc
content of the second fins 320.
[0065] In the air conditioner 1 according to the present
embodiment, since the first sacrificial layer 212 which is
lower in potential than the first base material 211 is
provided in the first heat transfer tube 210 made of
aluminum or an aluminum alloy, corrosion of the first
base material 211 can be suppressed. Since the first
sacrificial layer 212 is higher in potential than the first
fin 220, corrosion of the first sacrificial layer 212 for
suppressing corrosion of the first base material 211
can be suppressed.
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[0066] However, when the first fin 220 and the second
fin 320 contain zinc in order to be lower in potential, the
first fin 220 and the second fin 320 are cured, and thus
their workability is deteriorated. The present inventor has
focused on the fact that the second fin 320 of the indoor
unit 3 has a high degree of processing difficulty for
reasons such as compactness and bending. In other
words, the present inventor has paid attention to the fact
that the first fin 220 of the outdoor unit 2 is not required to
have workability as compared with the second fin 320 of
the indoor unit 3. Therefore, in the air conditioner 1
according to the present embodiment, the rate of zinc
content of the first fin 220 is higher than the rate of zinc
content of the second fin 320. As a result, workability of
the second fin 320 of the indoor unit 3 can be secured,
and thus the second heat exchanger 300 including the
second fin 320 can be used for the indoor unit 3.

(3‑2) In the air conditioner 1 according to the present
embodiment, the first fins 220 have a rate of zinc
content of 2% by mass or more. As a result, it is
possible to provide the first sacrificial layer 212 hav-
ing a potential that can suppress corrosion of the first
base material 211.
(3‑3) In the air conditioner 1 according to the present
embodiment, the fin pitch P2 of the second fins 320 is
larger than the fin pitch P1 of the first fins 220.

[0067] Since the second fins 320 have less a rate of
zinc content than the first fins 220, the second fins are
easily corroded. Therefore, here, by making the fin pitch
P2 of the second fins 320 larger than the fin pitch P1 of the
first fins 220, the number of the second fins 320 can be
reduced, and a surface area of the second fins 320 in
contact with the second heat transfer tubes 310 can be
reduced. As a result, corrosion of the second fins 320 can
be suppressed.
[0068] As described above, the second fin 320 of the
indoor unit 3 is required to have high workability. There-
fore, by reducing the number of second fins 320, it is
possible to reduce a burden associated with processing.
[0069] Furthermore, by reducing the fin pitch P1 of the
first fins 220 of the first heat exchanger 200 of the outdoor
unit 2, it is possible to secure a large number of first fins
220. It is therefore possible to suppress a decrease in
performance of the air conditioner 1 as a whole.
[0070] In addition, in the outdoor unit 2 that is more
susceptible to salt damage, it is possible to increase an
area of the first fin 220 to be a sacrifice of the first heat
transfer tube 210. As a result, corrosion of the first heat
transfer tube 210 can be further suppressed.

(3‑4) In the air conditioner 1 according to the present
embodiment, a difference (P2 - P1) between the fin
pitch P1 of the first fins 220 and the fin pitch P2 of the
second fins 320 is 0.1 mm or more and 0.3 mm or
less. As a result, corrosion of the second fin 320 can
be further suppressed.

(3‑5) In the air conditioner 1 according to the present
embodiment, the potential of the first fins 220 is lower
than the potential of the second fins 320.

[0071] The first heat exchanger 200 of the outdoor unit
2 is more susceptible to salt damage than the second
heat exchanger 300 of the indoor unit 3. Therefore, here,
by making the potential of the first fins 220 lower than the
potential of the second fins 320, the first fins 220 are
sacrificed in the first heat transfer tube210, and therefore
it is possible to further suppress corrosion of the first heat
transfer tube 210.
[0072] (3‑6) In the air conditioner 1 according to the
present embodiment, the second sacrificial layer 312 that
is lower in potential than the second base material 311 of
the second heat transfer tube 310 and lower in potential
than the second fin 320 is provided on the surface of the
second heat transfer tube 310.
[0073] The second heat exchanger 300 of the indoor
unit 3 is less susceptible to salt damage than the first heat
exchanger 200 of the outdoor unit 2. Therefore, here,
even if the second sacrificial layer 312 of the indoor unit 3
is made lower in potential than the second fins 320,
corrosion of the second base material 311 can be sup-
pressed. In addition, it is possible to further suppress a
decrease in workability of the second fin 320.
[0074] (3‑7) In the air conditioner 1 according to the
present embodiment, the first heat transfer tube 210 has
a flat shape. The second heat transfer tube 310 has a
cylindrical shape.
[0075] The second fin 320 attached to the cylindrical
second heat transfer tube 310 is required to have higher
workability than the first fin 220 attached to the flat first
heat transfer tube 210. In this manner, the second heat
transfer tube 310 of the indoor unit 3 is required to have
higher workability than the first heat transfer tube 210 of
the outdoor unit 2. Therefore, the air conditioner 1 ac-
cording to the present embodiment can be suitably used
for the air conditioner 1 including the first heat exchanger
200 having the first heat transfer tube 210 of a flat shape
and the second heat exchanger 300 having the second
heat transfer tube 310 of a cylindrical shape.
[0076] (3‑8) The air conditioner 1 according to the
present embodiment includes the outdoor unit 2 and
the indoor unit 3. The outdoor unit 2 includes the first
heat exchanger 200. The first heat exchanger 200 in-
cludes the first heat transfer tube 210 and the plurality of
first fins 220. The first heat transfer tubes 210 is made of
aluminum or an aluminum alloy. The plurality of first fins
220 is made of aluminum or an aluminum alloy. The
indoor unit 3 includes the second heat exchanger 300.
The second heat exchanger 300 includes the second
heat transfer tube 310 and the plurality of second fins
320. The second heat transfer tubes 310 is made of
aluminum or an aluminum alloy. The plurality of second
fins 320 is made of aluminum or an aluminum alloy. The
first sacrificial layer 212 is provided on the surface of the
first heat transfer tube 210. The first sacrificial layer 212 is

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 502 526 A1 14

lower in potential than the first base material 211 of the
first heat transfer tube 210 and higher in potential than the
first fin 220. An elongation of the second fin 320 is larger
than an elongation of the first fin 220.
[0077] In the air conditioner 1 according to the present
embodiment, since the first sacrificial layer 212 which is
lower in potential than the first base material 211 is
provided in the first heat transfer tube 210 made of
aluminum or an aluminum alloy, corrosion of the first
base material 211 can be suppressed. Since the first
sacrificial layer 212 is higher in potential than the first
fin 220, corrosion of the first sacrificial layer 212 for
suppressing corrosion of the first base material 211
can be suppressed.
[0078] However, when the first fin 220 and the second
fin 320 are lower in potential, the first fin 220 and the
second fin 320 are cured, and thus their workability is
deteriorated. Therefore, in the air conditioner 1 according
to the present embodiment, focusing on the fact that the
first fin 220 of the outdoor unit 2 is not required to have
workability as compared with the second fin 320 of the
indoor unit 3, the elongation of the second fin 320 is made
larger than the elongation of the first fin 220. As a result,
workability of the second fin 320 of the indoor unit 3 can
be secured, and thus the second heat exchanger 300
including the second fin 320 can be used for the indoor
unit 3.

(4) Modifications

(4‑1) Modification 1

[0079] In the above‑ described embodiment, the first
sacrificial layer 212 of the first heat transfer tube 210 and
the second sacrificial layer 312 of the second heat trans-
fer tube 310 have been described by taking a diffusion
layer sprayed with zinc as an example, but the present
disclosure is not limited thereto. In this modification, a
clad material is used as the base material and the sacri-
ficial layer.
[0080] Specifically, the first heat transfer tube 210 is
formed by using a clad material in which a metal to be the
first base material 211 and a metal to be the first sacrificial
layer 212 are bonded together. The second heat transfer
tube 310 is formed by using a clad material in which a
metal to be the second base material 311 and a metal to
be the second sacrificial layer 312 are bonded together.

(4‑2) Modification 2

[0081] In the above-described embodiment, in the sec-
ond heat exchanger 300 of the indoor unit 3, the second
base material 311, the second fin 320, and the second
sacrificial layer 312 are higher in potential in that order,
but the present disclosure is not limited thereto. In this
modification, the second base material 311, the second
sacrificial layer 312, and the second fin 320 are higher in
potential in that order in the second heat exchanger 300

of the indoor unit 3.

(4‑3) Modification 3

[0082] In the above-embodiment and Modifications 1
and 2, the second heat transfer tube 310 of the indoor unit
3 includes the second sacrificial layer 312, but in this
modification, the second sacrificial layer 312 is omitted.
In this case, since the second heat transfer tubes 310 are
higher in potential than the second fins 320, corrosion of
the second heat transfer tubes 310 can be still sup-
pressed.

(4‑4) Modification 4

[0083] In the above-embodiment, the first heat exchan-
ger 200 is a microchannel heat exchanger, and the
second heat exchanger 300 is a cross-fin-tube heat ex-
changer, but the present invention is not limited thereto.
The first heat exchanger 200 may be a cross-fin-tube
heat exchanger, and the second heat exchanger 300
may be a microchannel heat exchanger. When both
the first heat exchanger 200 and the second heat ex-
changer 300 are microchannel heat exchangers or cross-
fin type heat exchangers, the first heat transfer tubes 210
and the second heat transfer tubes 310 can be made
common.
[0084] The embodiments of the present disclosure
have been described above. It will be understood that
various changes to modes and details can be made
without departing from the gist and scope of the present
disclosure recited in the claims.

REFERENCE SIGNS LIST

[0085]

1: air conditioner
2: outdoor unit
3: indoor unit
200: first heat exchanger
210: first heat transfer tube
211: first base material (base material)
212: first sacrificial layer
220: first fin
300: second heat exchanger
310: second heat transfer tube
311: second base material (base material)
312: second sacrificial layer
320: second fin
P1, P2: fin pitch
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Claims

1. An air conditioner (1) comprising:

an outdoor unit (2) including a first heat exchan-
ger (200) having

a first heat transfer tube (210) made of
aluminum or an aluminum alloy, and
a plurality of first fins (220) made of alumi-
num or an aluminum alloy; and

an indoor unit (3) including a second heat ex-
changer (300) having

a second heat transfer tube (310) made of
aluminum or an aluminum alloy, and
a plurality of second fins (320) made of
aluminum or an aluminum alloy, wherein

a first sacrificial layer (212) that is lower in po-
tential than a base material (211) of the first heat
transfer tube and higher in potential than the first
fins is provided on a surface of the first heat
transfer tube,
the first fins contain zinc, and
a rate of zinc content of the first fin is higher than
a rate of zinc content of the second fin.

2. The air conditioner according to claim 1, wherein the
rate of zinc content of the first fin is 2% by mass or
more.

3. The air conditioner according to claim 1 or 2, wherein
a fin pitch (P2) of the second fins is larger than a fin
pitch (P1) of the first fins.

4. The air conditioner according to claim 3, wherein a
difference between the fin pitch of the first fins and
the fin pitch of the second fins is 0.1 mm or more and
0.3 mm or less.

5. The air conditioner according to any one of claims 1
to 4, wherein a potential of the first fin is lower than a
potential of the second fin.

6. The air conditioner according to any one of claims 1
to 5, wherein a second sacrificial layer (312) that is
lower in potential than a base material (311) of the
second heat transfer tube and lower in potential than
the second fins is provided on a surface of the
second heat transfer tube.

7. The air conditioner according to any one of claims 1
to 6, wherein

the first heat transfer tube has a flat shape, and
the second heat transfer tube has a cylindrical

shape.

8. An air conditioner (1) comprising:

an outdoor unit (2) including a first heat exchan-
ger (200) having

a first heat transfer tube (210) made of
aluminum or an aluminum alloy, and
a plurality of first fins (220) made of alumi-
num or an aluminum alloy; and

an indoor unit (3) including a second heat ex-
changer (300) having

a second heat transfer tube (310) made of
aluminum or an aluminum alloy, and
a plurality of second fins (320) made of
aluminum or an aluminum alloy, wherein

a first sacrificial layer (212) that is lower in po-
tential than a base material (211) of the first heat
transfer tube and higher in potential than the first
fin is provided on a surface of the first heat
transfer tube, and
an elongation of the second fin is larger than an
elongation of the first fin.
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