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Description

TECHNICAL FIELD

[0001] The present invention relates to a technique for
preventing an exposed surface of a heat exchanger
housed in an outdoor unit from being damaged.

BACKGROUND ART

[0002] In an outdoor unit of an air conditioner, an open-
ing is formed on its casing for supplying outside air to a
heat exchanger housed in the casing. In such an outdoor
unit of an air conditioner, the heat exchanger is exposed
from the opening of the casing, and thus, there is a risk
that an object may contact the exposed heat exchanger.
Therefore, for the purpose of protecting the exposed heat
exchanger, for example, Patent Literature 1 discloses a
packaging apparatus for an outdoor unit that covers the
surface of the heat exchanger with a corrugated card-
board. In addition, Patent Literature 2 discloses an out-
door unit of an air conditioner in which a protection net
composed of a plurality of vertical bars and a plurality of
horizontal bars are attached to cover a heat exchanger
to be adjacent to an opening of an outer casing of an
outdoor unit. Further, Patent Literature 3 discloses an
outdoor unit for a refrigerating air conditioning device in
which in a rear guard composed of a plurality of vertical
bars and a plurality of horizontal bars, an end portion of
a part of the horizontal bars is secured to a securing part
and a hole part of the main body of the outdoor unit, and
an end portion of a part thereof is held with a side panel.
[0003] EP 2 217 863 A1 discloses an air conditioner
that includes a main body, a filter, and a filter cleaning
unit. The main body is configured to perform air condi-
tioning. Air is introduced through suction holes of the main
body and then passes through the filter before passing
through a heat exchanger. A plurality of guide ribs are
provided in the main body for guiding movement of the
filter.

CITATION LIST

PATENT LITERATURE

[0004]

Patent Literature 1: Japanese Patent Application
Laid-open No.
2006-123956 Patent Literature 2: Japanese Patent
Application Laid-open No. H09-26162 (1997-26162)
Patent Literature 3: Japanese Patent Application
Laid-open No. 2009-168260

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] However, in the packaging apparatus for an out-
door unit of the above Patent Literature 1, the corrugated
cardboard is inserted into a part between a surface of
the heat exchanger, and each of the upper frame and
the lower frame of the outdoor unit housing. Thus, for a
removing procedure of the corrugated cardboard, the fol-
lowing three works are required: a handle forming work
(Work 1); a pulling work of the upper part of the corrugated
cardboard (Work 2); and a pulling work of the lower part
of the corrugated cardboard (Work 3). Therefore, there
is a problem that a removing work thereof is not easy.
Further, there is a problem that when the clearance be-
tween the opening of the heat exchanger and a surface
of the wall for installation is small, a sufficient space for
pulling-out work cannot be secured.
[0006] In addition, in the outdoor unit of each of Patent
Literature 2 and Patent Literature 3 mentioned above,
for the purpose of protecting the heat exchanger, the pro-
tection net composed of the plurality of horizontal bars
and the plurality of vertical bars are attached thereto, and
there are problems that the protection net cannot prevent
the heat exchanger from damaging sufficiently, and that
the protection net cannot be easily attached thereto.
[0007] The present invention is made to solve the
above-described problems, and an object thereof is to
provide an outdoor unit having a configuration in which
in carriage and installation of an outdoor unit housing, a
protective member that protects the heat exchanger ex-
posed from the outdoor unit housing can be easily at-
tached thereto, and a configuration in which the protec-
tive member can be easily removed from the outdoor unit
housing after the installation of the outdoor unit is finished
even in a narrow space.

SOLUTION TO PROBLEM

[0008] An outdoor unit of an air conditioner according
to the invention includes: a main body having an opening
to take in air; a heat exchanger housed in the main body,
and arranged such that a surface of the heat exchanger
is exposed to the opening; a guide member arranged
between the heat exchanger and the main body to guide
arrangement and pulling out of a protective member that
covers the surface of the heat exchanger exposed from
the opening; and a slit hole to pull out the protective mem-
ber outside the main body.

ADVANTAGEOUS EFFECTS OF INVENTION

[0009] According to the present invention, in carriage
and installation of the outdoor unit, a protective member
that protects a heat exchanger exposed from an outdoor
unit housing can be easily attached thereto, and the pro-
tective member can be easily removed from the inside
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of the outdoor unit housing after the installation of the
outdoor unit is finished.

BRIEF DESCRIPTION OF DRAWINGS

[0010]

Fig. 1 is a perspective view of an outdoor unit ac-
cording to Embodiment 1 viewed from a front side
thereof;
Fig. 2 is a perspective view of the outdoor unit ac-
cording to Embodiment 1 viewed from a back side
thereof;
Fig. 3 is a sectional view taken along the line A-A of
Fig. 1;
Fig. 4 is a view showing a protective member to be
inserted into the outdoor unit according to Embodi-
ment 1;
Fig. 5 is a sectional view of an outdoor unit according
to Embodiment 2;
Fig. 6 is a perspective view of an outdoor unit ac-
cording to Embodiment 3 viewed from a front side
thereof;
Fig. 7 is a perspective view of the outdoor unit ac-
cording to Embodiment 3 viewed from a back side
thereof; and
Fig. 8 is a sectional view taken along the line A-A of
Fig. 6.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, some embodiments for carrying
out the present invention will be described in accordance
with the accompanying drawings to explain the invention
in more detail.

Embodiment 1

[0012] A configuration of an outdoor unit of an air con-
ditioner (hereinafter, referred to as the "outdoor unit") and
a protective member of the outdoor unit will be described
with reference to Figs. 1 to 3. Note that, since the present
embodiment is characterized by a point of including a
configuration for installing a protective member for pre-
venting a heat exchanger from damaging to the outdoor
unit, and a point of providing the protective member, de-
scriptions for the other configurations will be simplified.
[0013] Fig. 1 is a perspective view of the outdoor unit
according to Embodiment 1 viewed from a front side
thereof, Fig. 2 is a perspective view of the outdoor unit
viewed from a back side thereof, and Fig. 3 is a sectional
view taken along the line A-A of Fig. 1.
[0014] The outdoor unit 1 according to this Embodi-
ment 1 is arranged out of doors, and configures an air
conditioner for adjusting an indoor temperature or humid-
ity together with an indoor unit (not depicted) to be ar-
ranged indoors. As shown in Figs. 1 to 3, the outdoor unit
1 includes a casing (main body) 2 in a rectangular par-

allelepiped shape, and further includes a heat exchanger
3, an outdoor fan 4, and a compressor (not depicted)
housed inside the casing 2, and so on.
[0015] The casing 2 is composed of a top surface panel
5 constituting an upper surface of the outdoor unit 1, a
main body panel 6 constituting a side surface part of the
outdoor unit 1, and a base 7 constituting a bottom surface
of the outdoor unit 1. A surface viewed from the arrow B
direction in Fig. 1 is defined as the front surface 6a of the
main body panel 6, a side surface on the left of the main
body panel 6 when viewed from the arrow B direction is
defined as the left side surface 6b, a side surface on the
right of the main body panel 6 when viewed from the
arrow B direction is defined as the right side surface 6c,
and a surface at a position opposite to the front surface
6a is defined as the back surface 6d of the main body
panel 6.
[0016] Rectangular intake openings 8, 9 are formed in
the back surface 6d and left side surface 6b of the main
body panel 6, and an exhaust opening 10 for blowing out
the air that is taken in from outside to the casing 2 via
the intake openings 8, 9 is formed in the front surface 6a
of the main body panel 6.
[0017] Protective nets 11, 12 to cover the heat ex-
changer 3 are formed on the intake openings 8, 9, re-
spectively. Each of the protective nets 11, 12 has a lattice
shape constituted by a plurality of vertical bars and a
plurality of horizontal bars, and has a function of prevent-
ing an object from contacting the heat exchanger 3. The
protective nets 11, 12 may be formed integrally with the
back surface 6d and left side surface 6b of the main body
panel 6, or may be configured such that a protective net
constituted as an individual member is fit into each of the
intake openings 8, 9.
[0018] An outdoor fan 4 is arranged between the ex-
haust opening 10 and the heat exchanger 3. The outdoor
fan 4 takes in the outside air from the intake openings
and makes the air pass the heat exchanger 3, and after
that, the air is exhausted from the exhaust opening 10.
In the example of Fig. 1, two outdoor fans 4 are arranged
in a stack in the vertical direction of the casing 2, and two
exhaust openings 10 corresponding to the two outdoor
fans 4 are formed. Here, the arrangement number of the
outdoor fans is not limited to two, but is appropriately
changeable.
[0019] The heat exchanger 3 has a plurality of thin fins
and a copper tube (not shown in the drawings) passing
through the thin fins and in which a refrigerant flows, and
performs heat exchange between the outside air taken
in from the intake openings 8, 9, and the refrigerant flow-
ing in the copper tube. The heat exchanger 3 is arranged
inside the casing 2 in the vicinity of the intake openings
8, 9 in a standing state to close the intake openings 8, 9,
and part thereof is exposed from the protective nets 11,
12 of the intake openings 8, 9. Since the heat exchanger
3 closes the intake openings 8, 9, namely, the two sur-
faces of the main body panel 6 (the left side surface 6b
and back surface 6d), it is arranged to form an L-shape
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in a sectional shape taken along the line A-A as shown
in Fig. 3.
[0020] Next, the protective member 13 for preventing
the heat exchanger 3 from damaging will be described.
[0021] The protective member 13 to cover the heat ex-
changer 3 exposed from the protective nets 11, 12 formed
in the intake openings 8, 9 is provided between the back
surface 6d and the left side surface 6b of the main body
panel 6, and the heat exchanger 3. The protective mem-
ber 13 is, for example, attached at the production process
of the outdoor unit 1, and detached after carrying and
installing works thereof are finished. In this manner, dam-
aging of the exposed heat exchanger 3 is prevented at
the carrying and installing processes of the outdoor unit 1.
[0022] Fig. 4 is a view showing the protective member
of the outdoor unit according to Embodiment 1.
[0023] The protective member 13 has continuous folds
in the short-length direction thereof, and the plurality of
folds are formed at fine intervals in the longitudinal direc-
tion thereof. Due to such a configuration, the protective
member 13 becomes bendable freely along the folds ex-
tending in the short-length direction. The protective mem-
ber 13 is formed of a soft material such as a corrugated
board. As shown in Fig. 3, an end portion 13a of the
protective member 13 is inserted to a position similar to
an end portion 3a of the heat exchanger 3, and an op-
posite end portion 13b of the protective member 13 is
arranged to be projected by a slight amount from a slit
hole 14 that is provided in the front surface 6a of the main
body panel 6.
[0024] Next, the slit hole 14, a first inner frame (first
guide member) 15a and a second inner frame (second
guide member) 15b as components for arranging the pro-
tective member 13 inside the casing 2 will be described.
[0025] The slit hole 14 is formed in an area where the
end portion 13b of the protective member 13 is positioned
when the protective member 13 is arranged inside the
casing 2 to close the intake openings 8, 9. Fig. 3 shows
the slit hole 14 that is formed in such an area in parallel
with the exhaust openings 10, with the longitudinal direc-
tion of the aperture of the hole to be oriented to the vertical
direction of the front surface 6a. The opening of the slit
hole 14 has a shape such that the short-length direction
side of the protective member 13 can pass through it.
[0026] The first inner frame 15a and the second inner
frame 15b are provided to stand at two places as shown
in Fig. 3, being positions which are between the heat
exchanger 3 and the main body panel 6, and which do
not hinder the heat exchanging operation of the heat ex-
changer 3. To be more specific, the first inner frame 15a
is provided to stand at a position on which the end portion
3a of the heat exchanger 3 abuts, and the second inner
frame 15b is provided to stand at a position on which a
bending part of the L-shaped heat exchanger 3 abuts.
The first inner frame 15a has a function of guiding the
arrangement of the end portion 13a of the inserted pro-
tective member 13, and the second inner frame 15b has
a function of guiding the protective member 13 to be bent

along the shape of the heat exchanger 3, and also a
function of guiding the protective member to be moved
outside the casing 2 through the slit hole 14. As shown
in Fig. 3, the surfaces (the outer peripheral shape thereof)
on which the first inner frame 15a and the second inner
frame 15b contact the protective member 13 are curved;
thus, the protective member 13 can be arranged without
damaging the heat exchanger 3, and the protective mem-
ber 13 can be pulled out from the slit hole 14 without
damaging the heat exchanger 3.
[0027] When the carriage of the outdoor unit 1 and the
installation thereof to a destination place are finished, the
end portion 13b of the protective member 13 projecting
from the slit hole 14 is held, and the protective member
13 is pulled out in the arrow C direction. The protective
member 13 is moved toward the slit hole 14 with changing
its own shape along the outer peripheral shape of the
second inner frame 15b. In this manner, the whole pro-
tective member 13 can be pulled out smoothly from the
slit hole 14 without damaging the heat exchanger 3.
[0028] Next, an example of an assembling method of
the outdoor unit 1 will be described.
[0029] First, in a state where the front surface 6a and
right side surface 6c of the main body panel 6 are as-
sembled to the base 7 of the casing 2, the heat exchanger
3, outdoor fan 4, compressor and so on are placed ther-
eon. Further, the first inner frame 15a and second inner
frame 15b are provided to stand at predetermined posi-
tions on the side of the back surface 6d of the heat ex-
changer 3. Next, the protective member 13 is arranged
to cover the heat exchanger 3 along the first inner frame
15a and second inner frame 15b, and the end portion
13b is made to be projected by a predetermined amount
from the slit hole 14 that is formed in the front surface 6a
of the main body panel 6. Thereafter, the back surface
6d and left side surface 6b of the main body panel 6 are
assembled thereto, and the top surface panel 5 is fitted
thereto. Note that, the assembling method cannot be lim-
ited to the above one.
[0030] As described above, according to this Embod-
iment 1, since it is configured to include: the first inner
frame 15a and the second inner frame 15b that guide the
arrangement, bending and movement of the protective
member 13 provided between the back surface 6d and
left side surface 6b of the main body panel 6, and the
heat exchanger 3; and the slit hole 14 for pulling out the
protective member 13 outside the casing 2, the attach-
ment work of the protective member of the heat exchang-
er can be easily achieved, and further, the protective
member can be easily removed from the casing after the
installation of the outdoor is finished. In this manner, in
the carrying work or in the installing work of the outdoor
unit, damage of the heat exchanger can be easily pre-
vented.
[0031] Further, according to this Embodiment 1, since
it is configured that the protective member 13 freely bend-
able in a predetermined direction is arranged between
the heat exchanger 3 and the intake openings 8, 9, and
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that one end of the protective member 13 is arranged to
be projected from the slit hole 14 by a slight amount, the
protective member can be arranged in accordance with
the shape of the heat exchanger, and further, after the
installation of the outdoor unit is finished, the protective
member can be easily removed by pulling out the one
end of the protective member being projected.
[0032] In addition, according to this Embodiment 1,
since the surfaces where the first inner frame 15a and
the second inner frame 15b contact the protective mem-
ber 13 are configured to be curved, the whole protective
member can be pulled out smoothly from the slit hole
without damaging the heat exchanger.

Embodiment 2

[0033] In Embodiment 1 described above, the outdoor
unit 1 having a heat exchanger 3 whose sectional shape
taken along the line A-A is formed to be the L-shape is
exemplified. This Embodiment 2 shows a case in which
a protective member is applied to an outdoor unit having
a heat exchanger 3b formed in a U-shape in the sectional
shape taken along the line A-A. Fig. 5 is a sectional view
of the outdoor unit according to Embodiment 2, which is
obtained in the portion corresponding to the line A-A
shown in Fig. 1.
[0034] Perspective views of an outdoor unit 1a in Em-
bodiment 2 as viewed from the front surface 6a and back
surface 6d are the same as those of Fig. 1 and Fig. 2
shown in Embodiment 1, and hence descriptions thereof
will be omitted.
[0035] In addition, a composition in which the outdoor
unit 1a includes a casing 2 in a rectangular parallelepiped
shape, and a heat exchanger 3b, an outdoor fan 4, a
compressor, and so on that are housed inside the casing
2 is the same as that of Embodiment 1.
[0036] In this Embodiment 2, in the main body panel 6
of the casing 2, a right side surface 6c is also provided
with an intake opening 21 in a rectangular shape, in ad-
dition to the back surface 6d and a left side surface 6b.
A protective net 22 having a lattice shape constituted by
a plurality of vertical bars and a plurality of horizontal bars
is formed in the intake opening 21 of the right side surface
6c. The constitution of that protective net 22 is the same
as that of each of the protective nets 11, 12 shown in
Embodiment 1.
[0037] The heat exchanger 3b in Embodiment 2 is ar-
ranged inside the casing in the vicinity of the intake open-
ings 8, 9 and the intake opening 21 in a standing state
to close the intake openings 8, 9 and the intake opening
21, and parts of the heat exchanger are exposed from
the protective nets 11, 12, 22 of the intake openings 8,
9, 21. Since the heat exchanger 3b closes the intake
openings 8, 9, 21, namely, three surfaces of the main
body panel 6, the exchanger is arranged such that the
horizontal sectional shape is formed in the U-shape as
shown in Fig. 5. Here, a configuration and a function of
the heat exchanger 3b itself are the same as those of the

heat exchanger 3 shown in Embodiment 1, and hence
descriptions thereof will be omitted.
[0038] Next, a protective member 23 used for the out-
door unit 1a according to Embodiment 2 will be described.
Note that, similarly to that of the protective member 13
in Embodiment 1, the protective member 23 has folds
each of which is continuous in the short-length direction
thereof, and a plurality of folds is formed at fine intervals
in the longitudinal direction thereof. Here, an illustration
thereof will be omitted. Due to such a configuration, the
protective member 23 becomes bendable freely along
the folds extending in the short-length direction. The pro-
tective member 23 is formed of a soft material such as a
corrugated board. As shown in Fig. 5, an end portion 23a
of the protective member 23 is inserted to a similar po-
sition to an end portion 3c of the heat exchanger 3b, and
the opposite end portion 23b of the protective member
23 is arranged to be projected by a slight amount from a
slit hole 14 provided in the front surface 6a of the main
body panel 6. As compared with the protective member
13 in Embodiment 1, the length of the protective member
23 in the longitudinal direction is set to be longer by the
amount that closes the intake opening 21 of the right side
surface 6c.
[0039] Next, the slit hole 14, a first inner frame (second
guide member) 15a, a second inner frame (second guide
member) 15b, and a third inner frame 15c (first guide
member) as components for arranging the protective
member 23 inside the casing 2 will be described.
[0040] When the protective member 23 is arranged in-
side the casing 2 to close the intake openings 8, 9, 21,
similarly to that of Embodiment 1, the slit hole 14 is formed
in the area where the end portion 23b of the protective
member 23 is positioned. The opening of the slit hole 14
has a shape in which the short-length side of the protec-
tive member 23 can pass through it.
[0041] As shown in Fig. 5, the first inner frame 15a,
second inner frame 15b, and third inner frame 15c are
provided to stand at positions between the heat exchang-
er 3b and the main body panel 6 where they do not hinder
heat exchanging operation of the heat exchanger 3b.
Each of the first inner frame 15a and second inner frame
15b is provided to stand at a position on which a bending
part of the U-shaped heat exchanger 3b abuts, and the
third inner frame 15c is provided to stand at a position
on which the end portion 3c of the heat exchanger 3b
abuts. The third inner frame 15c has a function of guiding
the arrangement of the end portion 23a of the inserted
protective member 23, and each of the first inner frame
15a and the second inner frame 15b has a function of
guiding the protective member 23 to be bent along the
shape of the heat exchanger 3, and guiding the protective
member to be moved outside the casing 2 through the
slit hole 14. As shown in Fig. 5, the surface (outer pe-
ripheral shape) of each of the first inner frame 15a, sec-
ond inner frame 15b and third inner frame 15c contacting
the protective member 23 is curved; thus, the protective
member 23 can be arranged without damaging the heat
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exchanger 3b, and the protective member 23 can be
pulled out from the slit hole 14 without damaging the heat
exchanger 3b.
[0042] When carriage of the outdoor unit 1a and instal-
lation thereof to a destination place are finished, the end
portion 23b of the protective member 23 projecting from
the slit hole 14 is held, and the protective member 23 is
pulled out in the arrow C direction. The protective mem-
ber 23 is moved toward the slit hole 14 as the shape is
changed along the outer peripheral shapes of the first
inner frame 15a and the second inner frame 15b. In this
manner, the whole protective member 23 can be pulled
out smoothly from the slit hole 14 without damaging the
heat exchanger 3b.
[0043] Here, an assembling method of the outdoor unit
1a is similar to that shown in Embodiment 1.
[0044] As described above, according to this Embod-
iment 2, it is configured to include: the first inner frame
15a, second inner frame 15b, and third inner frame 15c
that guide the arrangement, bending and movement of
the protective member 23 to be arranged between the
back surface 6d, left side surface 6b, and right side sur-
face 6c of the main body panel 6, and the heat exchanger
3b; and the slit hole 14 for pulling out the protective mem-
ber 23 outside the casing 2. As a result, the protective
member of the heat exchanger can be easily attached
thereto, and further the protective member can be easily
removed from the casing after the installation of the out-
door unit is finished. In this manner, in the carrying work
or in the installing work of the outdoor unit, damage of
the heat exchanger can be easily prevented.
[0045] In addition, according to this Embodiment 2,
since it is configured that the protective member 23 freely
bendable in a predetermined direction is arranged be-
tween the heat exchanger 3b and the intake openings 8,
9, 21, and that one end of the protective member 23 is
arranged to be projected from the slit hole 14, the pro-
tective member can be arranged in accordance with the
shape of the heat exchanger, and further, after the in-
stallation of the outdoor unit is finished, the protective
member can be easily removed by pulling out the pro-
jected end of the protective member.
[0046] Further, according to this Embodiment 2, it is
configured to arrange the protective member 23 to pro-
tect the heat exchanger 3b arranged on the left and right
side surfaces 6b, 6c, and the back surface 6d of the main
body panel 6 of the casing 2; thus, even in the outdoor
unit that the heat exchanger is exposed in the two side
surfaces and the back surface of the main body panel in
the casing, the heat exchanger can be protected in the
carrying work and the installing work, and after the in-
stallation, the protective member can be easily pulled out
from the front surface. Further, even when the installation
place is a space such that the two side surfaces and the
back surface of the main body panel are narrow, the pro-
tective member can be easily pulled out from the front
surface.
[0047] Furthermore, according to this Embodiment 2,

since the surface where each of the first inner frame 15a,
second inner frame 15b, and third inner frame 15c con-
tacts the protective member 23 is configured to be
curved, the whole protective member can be pulled out
smoothly from the slit hole without damaging the heat
exchanger.

Embodiment 3

[0048] In this Embodiment 3, a configuration will be
shown in which a protective member can be pulled out
from the right side surface 6c when the outdoor unit is
viewed from the front surface 6a.
[0049] Fig. 6 is a perspective view of the outdoor unit
according to Embodiment 3 viewed from the front side
thereof, and Fig. 7 is a perspective view of the outdoor
unit viewed from the back side thereof. Fig. 8 is a sectional
view taken along the line A-A in Fig. 6.
[0050] A composition in which an outdoor unit 1b in-
cludes a casing 2 in a rectangular parallelepiped shape,
and includes a heat exchanger 3, an outdoor fan 4, and
a compressor, and so on inside the casing 2 is the same
as that of Embodiment 1.
[0051] In a main body panel 6 of the casing 2, a back
surface 6d and a left side surface 6b are provided with
rectangular intake openings 8, 9, respectively, and a front
surface 6a of the main body panel 6 is provided with an
exhaust opening 10. Protective nets 11, 12 are formed
in intake openings 8, 9, respectively. As shown in Fig. 8,
the heat exchanger 3 is arranged to close the intake
openings 8, 9, that is, to have an L-shape in a sectional
shape taken along the line A-A.
[0052] The protective member 13 is freely bendable
along folds formed in the short-length direction thereof,
similarly to that of Embodiment 1, and is formed of a soft
material such as a corrugated board. As shown in Fig.
8, an end portion 13b of the protective member 13 is
inserted to the position similar to the end portion 3d of
the heat exchanger 3, and the end portion 13b of the
protective member 13 is arranged to be projected by a
slight amount from the slit hole 31 provided in the right
side surface 6c of the main body panel 6.
[0053] The slit hole 31 is formed in an area where an
end portion 13a of the protective member 13 is positioned
when the protective member 13 is arranged inside the
casing 2 to cover the intake openings 8, 9. The slit hole
31 has a shape in which the short-length side of the pro-
tective member 13 can pass through it.
[0054] As shown in Fig. 8, a second inner frame 15b
(second guide member) and a fourth inner frame 15d
(first guide member) are provided to stand at two places,
each of which is a position that is between the heat ex-
changer 3 and the main body panel 6, and that does not
hinder the heat exchanging operation of the heat ex-
changer 3. To be more specific, the second inner frame
15b is provided to stand at a position on which a bending
part of the L-shaped heat exchanger 3 abuts, and the
fourth inner frame 15d is provided to stand at a position
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on which the end portion 3d of the heat exchanger 3
abuts. The fourth inner frame 15d has a function of guid-
ing the arrangement of the inserted protective member
13, and the second inner frame 15b has a function of
guiding the protective member 13 to be bent along the
shape of the heat exchanger 3 when the protective mem-
ber 13 is pulled out, and guiding the protective member
13 to be moved outside the casing 2 through the slit hole
31. The surfaces (outer peripheral shape) where the sec-
ond inner frame 15b and the fourth inner frame 15d con-
tact the protective member 13 are curved; thus, the pro-
tective member 13 can be arranged without damaging
the heat exchanger 3, and the protective member 13 can
be pulled out from the slit hole 31 without damaging the
heat exchanger 3.
[0055] When carriage of the outdoor unit 1b and instal-
lation thereof to a destination place are finished, the end
portion 13a of the protective member 13 projecting from
the slit hole 31 is held, and the protective member 13 is
pulled out in the arrow D direction. The protective mem-
ber 13 is moved toward the slit hole 31 as the shape is
changed along the outer peripheral shape of the second
inner frame 15b. In this manner, the whole protective
member 13 can be pulled out smoothly from the slit hole
31 without damaging the heat exchanger 3.
[0056] Next, an example of an assembling method of
the outdoor unit 1b will be described.
[0057] First, in a state where the front surface 6a and
right side surface 6c of the main body panel 6 are as-
sembled to a base 7 of the casing 2, the heat exchanger
3, outdoor fan 4, compressor and so on are placed ther-
eon. Further, the second inner frame 15b and fourth inner
frame 15d are provided to stand at predetermined posi-
tions on the side of the back surface 6d of the heat ex-
changer 3. Next, the protective member 13 is arranged
to cover the heat exchanger 3 along the second inner
frame 15b and fourth inner frame 15d, and the end portion
13a is arranged to project by a predetermined amount
from the slit hole 31 that is formed in the right side surface
6c of the main body panel 6. Thereafter, the back surface
6d and left side surface 6b of the main body panel 6 are
assembled thereto, and a top surface panel 5 is fitted to
the assembled body. Note that, the assembling method
cannot be limited to the above one.
[0058] As described above, according to this Embod-
iment 3, since it is configured to include: the second inner
frame 15b and fourth inner frame 15d that guide the ar-
rangement, bending and movement of the protective
member 13 to be arranged between the back surface 6d
and left side surface 6b of the main body panel 6, and
the heat exchanger 3; and the slit hole 31 for pulling out
the protective member 13 outside the casing 2, the pro-
tective member of the heat exchanger can be easily at-
tached thereto, and further the protective member can
be easily removed from the casing after the installation
of the outdoor unit is finished. In this manner, damage of
the heat exchanger can be easily prevented in the car-
rying work or in the installing work of the outdoor unit.

[0059] Further, according to this Embodiment 3, since
it is configured that the protective member 13 freely bend-
able in a predetermined direction is arranged between
the heat exchanger 3 and the intake openings 8, 9, and
that one end of the protective member 13 is arranged
with projected from the slit hole 31 by a slight amount,
the protective member can be arranged in accordance
with the shape of the heat exchanger, and further after
the installation of the outdoor unit is finished, the protec-
tive member can be easily removed by pulling out the
projected end of the protective member.
[0060] In addition, even in the case where it is impos-
sible to secure a foothold in front of the outdoor unit in
the installation place such as an outer wall on the second
floor, or also in the case where the left and back side
spaces of the outdoor unit are narrow when the outdoor
unit is viewed from the front, the protective member can
be pulled out from the right side when the outdoor unit is
viewed from the front.
[0061] In addition, according to this Embodiment 3,
since the surfaces where the second inner frame 15b
and the fourth inner frame 15d contact the protective
member 13 are configured to be curved, the whole pro-
tective member can be pulled out smoothly from the slit
hole without damaging the heat exchanger.
[0062] Additionally, the shapes of the first inner frame
15a, second inner frame 15b, third inner frame 15c, and
fourth inner frame 15d are not limited to those described
in Embodiments 1 to 3 described above, but can be ap-
propriately changed. So long as the shape is capable of
smoothly pulling out the protective member, any shape
can be adopted, such as a rod formed to be cylindrical
shape provided to stand, for example. In addition, the
number of the inner frames to be placed is not limited to
those shown in Embodiments 1 to 3 mentioned above,
but can be appropriately changed.
[0063] It should be noted that any embodiments can
be combined to each other freely, modification of any
configuration element in the embodiments and omission
of any configuration element in the embodiments can be
made in the present invention without departing from the
scope of the invention, as defined in the appended
claims.

INDUSTRIAL APPLICABILITY

[0064] The outdoor unit according to the present in-
vention has a configuration in which a simple protective
member for preventing a heat exchanger from damage
can be easily placed in a casing, and the protective mem-
ber can be easily pulled out from the slit hole. As a result,
it is suitable as protection means of a heat exchanger in
an outdoor unit to be installed in a narrow space.
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1, 1a, 1b: outdoor unit
2: casing
3, 3b: heat exchanger
3a, 3c, 3d: end portion
4: outdoor fan
5: top surface panel
6: main body panel
6a: front surface
6b: left side surface
6c: right side surface
6d: back surface
7: base
8, 9, 21: intake opening
10: exhaust opening
11, 12, 22: protective net
13, 23: protective member
13a, 13b, 23a, 23b: end portion
14, 31: slit hole
15a: first inner frame
15b: second inner frame
15c: third inner frame
15d: fourth inner frame

Claims

1. An outdoor unit (1, 1a, 1b) of an air conditioner com-
prising:

a main body having an opening (8, 9, 21) to take
in air;
a heat exchanger (3, 3b) housed in the main
body, and arranged such that a surface of the
heat exchanger (3, 3b) is exposed from the
opening (8, 9, 21);
a guide member arranged between the heat ex-
changer (3, 3b) and the main body to guide ar-
rangement and pulling out of a protective mem-
ber (13, 23) that covers the surface of the heat
exchanger (3, 3b) exposed from the opening (8,
9, 21); and
a slit hole (14, 31) to pull out the protective mem-
ber (13, 23) outside the main body,
wherein the protective member can be easily
removed from the outdoor unit main body after
the installation of the outdoor unit is finished.

2. The outdoor unit (1) according to claim 1, wherein
the opening (8, 9) is formed in each of a back surface
and one side surface of the main body,
the heat exchanger (3) has an L-shape as a horizon-
tal sectional shape and exposes the surface from
the opening (8, 9) formed in each of the back surface
and the one side surface of the main body,
the guide member includes at least a first guide mem-
ber that guides arrangement of an end portion of the
protective member (13) inserted into the main body,
and a second guide member that guides that the

inserted protective member (13) is bent along the L-
shape of the heat exchanger (3), and guides that the
protective member (13) is moved outside the main
body along the L-shape, and
the slit hole (14) is formed in a front surface of the
main body.

3. The outdoor unit (1a) according to claim 1, wherein
the opening (8, 9, 21) is formed in each of a back
surface and both side surfaces of the main body,
the heat exchanger (3b) has a U-shape in a horizon-
tal sectional shape and exposes the surface from
the opening (8, 9, 21) formed in each of the back
surface and both the side surfaces of the main body,
the guide member includes at least a first guide mem-
ber that guides arrangement of an end portion of the
protective member (23) inserted into the main body,
and second and third guide members that guide the
inserted protective member (23) to be bent along the
U-shape of the heat exchanger (3b), and also guide
that the protective member (23) is moved outside
the main body along the U-shape, and
the slit hole (14) is formed in a front surface of the
main body.

4. The outdoor unit (1b) according to claim 1, wherein
the opening is (8, 9) formed in each of a back surface
and one side surface of the main body,
the heat exchanger (3) has an L-shape as a horizon-
tal sectional shape and exposes the surface from
the opening (8, 9) formed in each of the back surface
and the one side surface of the main body,
the guide member includes at least a first guide mem-
ber that guides arrangement of an end portion of the
protective member (13) inserted into the main body,
and a second guide member that guides that the
inserted protective member (13) is bent along the L-
shape of the heat exchanger (3), and guides that the
protective member (13) is moved outside the main
body along the L-shape, and
the slit hole (31) is formed in another side surface of
the main body.

5. The outdoor unit (1, 1a, 1b) according to claim 1,
further comprising: the protective member (13, 23)
arranged between the heat exchanger (3, 3b) and
the main body and being bent along the guide mem-
ber to cover the surface of the heat exchanger (3,
3b) exposed from the opening (8, 9, 21).

6. The outdoor unit (1, 1a, 1b) according to claim 5,
wherein the protective member (13, 23) has a length
capable of being inserted through the slit hole (14,
31) and has an area that covers the surface of the
heat exchanger (3, 3b) exposed from the opening
(8, 9, 21), and one end portion of the protective mem-
ber (13, 23) projects from the slit hole (14, 31) in a
state where the protective member (13, 23) is insert-
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ed into the main body.

7. An assembly method of an outdoor unit (1, 1a, 1b)
of an air conditioner comprising:

attaching a heat exchanger (3, 3a) and a guide
member to a main body panel of the outdoor unit
(1, 1a, 1b);
arranging a protective member (13, 23) to cover
the heat exchanger (3, 3a) along the guide mem-
ber;
pulling out an end portion of the protective mem-
ber (13, 23) from a slit hole (14, 31) formed in
the main body panel by a predetermined
amount; and
attaching the main body panel to cover the pro-
tective member (13, 23); and
removing the protective member from the out-
door unit main body after the installation of the
outdoor unit is finished.

Patentansprüche

1. Außeneinheit (1, 1a, 1b) einer Klimaanlage, umfas-
send:

einen Hauptkörper aufweisend eine Öffnung (8,
9, 21), um Luft aufzunehmen;
einen Wärmetauscher (3, 3b), der im Hauptkör-
per untergebracht ist und angeordnet ist, so
dass eine Oberfläche des Wärmetauschers (3,
3b) von der Öffnung (8, 9, 21) freigelegt ist;
ein Führungselement, das zwischen dem Wär-
metauscher (3, 3b) und dem Hauptkörper ange-
ordnet ist, um eine Anordnung und ein Heraus-
ziehen eines Schutzelements (13, 23) zu führen,
das die Oberfläche des Wärmetauschers (3,
3b), die durch die Öffnung (8, 9, 21) freigelegt
ist, bedeckt; und
ein Schlitzloch (14, 31), um das Schutzelement
(13, 23) aus dem Hauptkörpers heraus zu zie-
hen,
wobei das Schutzelement von dem Außenein-
heit-Hauptkörper leicht entfernt werden kann,
nachdem die Installation der Außeneinheit be-
endet ist.

2. Außeneinheit (1) nach Anspruch 1, wobei
die Öffnung (8, 9) in jeder von einer hinteren Ober-
fläche und einer Seitenoberfläche des Hauptkörpers
ausgebildet ist,
der Wärmetauscher (3) als horizontale Querschnitts-
form eine L-Form aufweist und die Oberfläche von
der Öffnung (8, 9) freilegt, die in jeder von der hin-
teren Oberfläche und der einen Seitenoberfläche
des Hauptkörpers ausgebildet ist,
das Führungselement zumindest ein erstes Füh-

rungselement aufweist, das eine Anordnung eines
Endabschnitts des in den Hauptkörper (13) einge-
setzten Schutzelements (13) führt, und ein zweites
Führungselement aufweist, das so führt, dass das
eingesetzte Schutzelement (13) entlang der L-Form
des Wärmetauschers (3) gebogen wird, und so führt,
dass das Schutzelement (13) entlang der L-Form
nach außerhalb des Hauptkörpers bewegt wird, und
das Schlitzloch (14) in einer vorderen Oberfläche
des Hauptkörpers ausgebildet ist.

3. Außeneinheit (1a) nach Anspruch 1, wobei
die Öffnung (8, 9, 21) in jeder von einer hinteren
Oberfläche und beiden Seitenoberflächen des
Hauptkörpers ausgebildet ist,
der Wärmetauscher (3b) in einer horizontalen Quer-
schnittsform eine U-Form aufweist und die Oberflä-
che von der Öffnung (8, 9, 21), die in jeder von der
hinteren Oberfläche und beiden der Seitenoberflä-
chen des Hauptkörpers ausgebildet ist, freilegt,
das Führungselement zumindest ein erstes Füh-
rungselement aufweist, das eine Anordnung eines
Endabschnitts des in den Hauptkörper eingesetzten
Schutzelements (23) führt, und zweite und dritte
Führungselemente aufweist, die das entlang der U-
Form des Wärmetauschers (3b) zu biegende Schut-
zelement (23) führen, und außerdem so führen, dass
das Schutzelement (23) entlang der U-Form nach
außerhalb des Hauptkörpers bewegt wird, und
das Schlitzloch (14) in einer vorderen Oberfläche
des Hauptkörpers ausgebildet ist.

4. Außeneinheit (1b) nach Anspruch 1, wobei
die Öffnung (8, 9) in jeder von einer hinteren Ober-
fläche und einer Seitenfläche des Hauptkörpers aus-
gebildet ist,
der Wärmetauscher (3) als eine horizontale Quer-
schnittsform eine L-Form aufweist und die Oberflä-
che von der Öffnung (8, 9), die in jeder von der hin-
teren Oberfläche und der einen Seitenoberfläche
des Hauptkörpers ausgebildet ist, freilegt,
das Führungselement zumindest ein erstes Füh-
rungselement aufweist, das eine Anordnung eines
Endabschnitts des in den Hauptkörper eingesetzten
Schutzelements (13) führt, und ein zweites Füh-
rungselement aufweist, das so führt, dass das ein-
gesetzte Schutzelement (13) entlang der L-Form
des Wärmetauschers (3) gebogen wird, und so führt,
dass das Schutzelement (13) entlang der L-Form
nach außerhalb des Hauptkörpers bewegt wird, und
das Schlitzloch (31) in einer anderen Seitenoberflä-
che des Hauptkörpers ausgebildet ist.

5. Außeneinheit (1, 1a, 1b) nach Anspruch 1, ferner
umfassend: das Schutzelement (13, 23), das zwi-
schen dem Wärmetauscher (3, 3b) und dem Haupt-
körper angeordnet ist und entlang des Führungse-
lements gebogen ist, um die Oberfläche des Wär-
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metauschers (3, 3b) zu bedecken, die durch die Öff-
nung (8, 9, 21) freigelegt ist.

6. Außeneinheit (1, 1a, 1b) nach Anspruch 5, wobei
das Schutzelement (13, 23) eine Länge aufweist, die
durch das Schlitzloch (14, 31) eingeführt werden
kann, und einen Bereich aufweist, der die Oberfläche
des Wärmetauschers (3, 3b), die durch die Öffnung
(8, 9, 21) freigelegt ist, bedeckt, und ein Endabschnitt
des Schutzelements (13, 23) von dem Schlitzloch
(14, 31) in einem Zustand hervorsteht, in dem das
Schutzelement (13, 23) in den Hauptkörper einge-
setzt ist.

7. Montageverfahren einer Außeneinheit (1, 1a, 1b) ei-
ner Klimaanlage, umfassend:

Befestigen eines Wärmetauschers (3, 3a) und
eines Führungselements an einer Hauptkörper-
blende der Außeneinheit (1, 1a, 1b);
Anordnen eines Schutzelements (13, 23), um
den Wärmetauscher (3, 3a) entlang des Füh-
rungselements zu bedecken;
Herausziehen eines Endabschnitts des Schut-
zelements (13, 23) aus einem Schlitzloch (14,
31), das in der Hauptkörperblende ausgebildet
ist, um ein vorherbestimmtes Ausmaß; und
Befestigen der Hauptkörperblende, um das
Schutzelement (13, 23) zu bedecken; und
Entfernen des Schutzelements vom Außenein-
heit-Hauptkörper, nachdem die Installation der
Außeneinheit beendet ist.

Revendications

1. Unité extérieure (1, 1a, 1b) d’un climatiseur
comprenant :

un corps principal ayant une ouverture (8, 9, 21)
pour prélever l’air ;
un échangeur de chaleur (3, 3b) logé dans le
corps principal, et agencé de sorte qu’une sur-
face de l’échangeur de chaleur (3, 3b) est ex-
posée à partir de l’ouverture (8, 9, 21) ;
un élément de guide agencé entre l’échangeur
de chaleur (3, 3b) et le corps principal pour gui-
der l’agencement et retirer un élément de pro-
tection (13, 23) qui recouvre la surface de
l’échangeur de chaleur (3, 3b) exposée à partir
de l’ouverture (8, 9, 21) ; et
un trou fendu (14, 31) pour retirer l’élément de
protection (13, 23) à l’extérieur du corps princi-
pal,
dans laquelle l’élément de protection peut être
facilement retiré du corps principal de l’unité ex-
térieure après l’achèvement de l’installation de
l’unité extérieure.

2. Unité extérieure (1) selon la revendication 1, dans
laquelle :

l’ouverture (8, 9) est formée dans chacune parmi
une surface arrière et une surface latérale du
corps principal,
l’échangeur de chaleur (3) a une forme de L en
tant que forme transversale horizontale et ex-
pose la surface à partir de l’ouverture (8, 9) for-
mée dans chacune parmi la surface arrière et la
une surface latérale du corps principal,
l’élément de guide comprend au moins un pre-
mier élément de guide qui guide l’agencement
d’une partie d’extrémité de l’élément de protec-
tion (13) insérée dans le corps principal et un
second élément de guide qui guide de sorte que
l’élément de protection (13) inséré est plié le
long de la forme de L de l’échangeur de chaleur
(3), et guide de sorte que l’élément de protection
(13) est déplacé à l’extérieur du corps principal
le long de la forme de L, et
le trou fendu (14) est formé dans une surface
avant du corps principal.

3. Unité extérieure (1a) selon la revendication 1, dans
laquelle :

l’ouverture (8, 9, 21) est formée dans chacune
parmi une surface arrière et deux surfaces laté-
rales du corps principal,
l’échangeur de chaleur (3b) a une forme de U
dans une forme transversale horizontale et ex-
pose la surface à partir de l’ouverture (8, 9, 21)
formée dans chacune parmi la surface arrière
et les deux surfaces latérales du corps principal,
l’élément de guide comprend au moins un pre-
mier élément de guide qui guide l’agencement
d’une partie d’extrémité de l’élément de protec-
tion (23) insérée dans le corps principal, et des
deuxième et troisième éléments de guide qui
guident l’élément de protection inséré (23) pour
être plié le long de la forme de U de l’échangeur
de chaleur (3b), et guide également de sorte que
l’élément de protection (23) est déplacé à l’ex-
térieur du corps principal le long de la forme de
U, et
le trou fendu (14) est formé dans une surface
avant du corps principal.

4. Unité extérieure (1b) selon la revendication 1, dans
laquelle :

l’ouverture (8, 9) est formée dans chacune parmi
une surface arrière et une surface latérale du
corps principal,
l’échangeur de chaleur (3) a une forme de L en
tant que forme transversale horizontale et ex-
pose la surface à partir de l’ouverture (8, 9) for-
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mée dans chacune parmi la surface arrière et la
une surface latérale du corps principal,
l’élément de guide comprend au moins un pre-
mier élément de guide qui guide l’agencement
d’une partie d’extrémité de l’élément de protec-
tion (13) insérée dans le corps principal, et un
deuxième élément de guide qui guide de sorte
que l’élément de protection inséré (13) est plié
le long de la forme de L de l’échangeur de cha-
leur (3) et guide de sorte que l’élément de pro-
tection (13) est déplacé à l’extérieur du corps
principal le long de la forme de L, et
le trou fendu (31) est formé dans une autre sur-
face latérale du corps principal.

5. Unité extérieure (1, 1a, 1b) selon la revendication 1,
comprenant en outre:

l’élément de protection (13, 23) agencé entre
l’échangeur de chaleur (3, 3b) et le corps prin-
cipal et étant plié le long de l’élément de guide
afin de recouvrir la surface de l’échangeur de
chaleur (3, 3b) exposée à partir de l’ouverture
(8, 9, 21).

6. Unité extérieure (1, 1a, 1b) selon la revendication 5,
dans laquelle l’élément de protection (13, 23) a une
longueur pouvant être insérée à travers le trou fendu
(14, 31) et a une zone qui recouvre la surface de
l’échangeur de chaleur (3, 3b) exposée à partir de
l’ouverture (8, 9, 21), et une partie d’extrémité de
l’élément de protection (13, 23) fait saillie du trou
fendu (14, 31) dans un état dans lequel l’élément de
protection (13, 23) est inséré dans le corps principal.

7. Procédé d’assemblage d’une unité extérieure (1, 1a,
1b) d’un climatiseur, comprenant les étapes consis-
tant à :

fixer un échangeur de chaleur (3, 3a) et un élé-
ment de guide sur un panneau de corps principal
de l’unité extérieure (1, 1a, 1b) ;
agencer un élément de protection (13, 23) pour
recouvrir l’échangeur de chaleur (3, 3a) le long
de l’élément de guide ;
retirer une partie d’extrémité de l’élément de pro-
tection (13, 23) d’un trou fendu (14, 31) formé
dans le panneau de corps principal selon une
quantité prédéterminée ; et
fixer le panneau de corps principal pour recou-
vrir l’élément de protection (13, 23) ; et
retirer l’élément de protection du corps principal
d’unité extérieure après l’achèvement de l’ins-
tallation de l’unité extérieure.
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