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(54) OUTDOOR UNIT AND ASSEMBLY METHOD FOR OUTDOOR UNIT

(57) A casing 2 of an outdoor unit 1 having intake
openings 8, 9 to take in air is provided. A heat exchanger
3 is housed in the casing 2, and arranged such that a
surface thereof is exposed from the intake openings 8,
9. First and second inner frames 15a, 15b are arranged

between the heat exchanger 3 and the casing 2 to guide
arrangement and pulling out of a protective member 13
that covers the surface of the heat exchanger 3 exposed
from the intake openings 8, 9. A slit hole 14 is provided
to pull out the protective member 13 outside the casing 2.
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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 opening 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 cardboard. In addition, Patent
Literature 2 discloses an outdoor 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.

CITATION LIST

PATENT LITERATURE

[0003]

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

[0004] However, in the packaging apparatus for an outdoor 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 following 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 between 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.
[0005] 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 protection 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.
[0006] 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 exposed from the outdoor unit housing can be easily attached thereto, and a configuration
in which the protective 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

[0007] 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
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hole to pull out the protective member outside the main body.

ADVANTAGEOUS EFFECTS OF INVENTION

[0008] 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 protective
member can be easily removed from the inside of the outdoor unit housing after the installation of the outdoor unit is
finished.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a perspective view of an outdoor unit according to Embodiment 1 viewed from a front side thereof;
Fig. 2 is a perspective view of the outdoor unit according 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 Embodiment 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 according to Embodiment 3 viewed from a front side thereof;
Fig. 7 is a perspective view of the outdoor unit according 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

[0010] 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

[0011] A configuration of an outdoor unit of an air conditioner (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 preventing a
heat exchanger from damaging to the outdoor unit, and a point of providing the protective member, descriptions for the
other configurations will be simplified.
[0012] 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.
[0013] The outdoor unit 1 according to this Embodiment 1 is arranged out of doors, and configures an air conditioner
for adjusting an indoor temperature or humidity together with an indoor unit (not depicted) to be arranged indoors. As
shown in Figs. 1 to 3, the outdoor unit 1 includes a casing (main body) 2 in a rectangular parallelepiped 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.
[0014] 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.
[0015] 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.
[0016] Protective nets 11, 12 to cover the heat exchanger 3 are formed on the intake openings 8, 9, respectively. 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 preventing 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.
[0017] An outdoor fan 4 is arranged between the exhaust opening 10 and the heat exchanger 3. The outdoor fan 4
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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.
[0018] 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 flowing 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 surfaces of the main body panel 6 (the left side surface 6b and back surface 6d), it is
arranged to form an L-shape in a sectional shape taken along the line A-A as shown in Fig. 3.
[0019] Next, the protective member 13 for preventing the heat exchanger 3 from damaging will be described.
[0020] The protective member 13 to cover the heat exchanger 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 member 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, damaging of the exposed
heat exchanger 3 is prevented at the carrying and installing processes of the outdoor unit 1.
[0021] Fig. 4 is a view showing the protective member of the outdoor unit according to Embodiment 1.
[0022] 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 direction thereof. Due to such a configuration, the protective member 13
becomes bendable freely along the folds extending in the short-length direction. The protective member 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 opposite 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.
[0023] 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 protective member 13 inside the casing 2 will be described.
[0024] 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 direction 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.
[0025] 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 exchanger 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 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, 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 member 13 can be pulled out from the slit hole 14 without damaging the heat
exchanger 3.
[0026] 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 protective member 13 can
be pulled out smoothly from the slit hole 14 without damaging the heat exchanger 3.
[0027] Next, an example of an assembling method of the outdoor unit 1 will be described.
[0028] First, in a state where the front surface 6a and right side surface 6c of the main body panel 6 are assembled
to the base 7 of the casing 2, the heat exchanger 3, outdoor fan 4, compressor and so on are placed thereon. Further,
the first inner frame 15a and second inner frame 15b are provided to stand at predetermined positions on the side of
the back surface 6d of the heat exchanger 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 limited to the above one.



EP 3 150 930 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0029] As described above, according to this Embodiment 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 attachment work of the protective
member of the heat exchanger 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 prevented.
[0030] Further, according to this Embodiment 1, since it is configured that the protective member 13 freely bendable
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 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.
[0031] 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 member 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

[0032] 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.
[0033] Perspective views of an outdoor unit 1a in Embodiment 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.
[0034] 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.
[0035] 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 addition 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.
[0036] The heat exchanger 3b in Embodiment 2 is arranged inside the casing in the vicinity of the intake openings 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.
[0037] Next, a protective member 23 used for the outdoor 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 protective 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 position 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.
[0038] 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.
[0039] When the protective member 23 is arranged inside 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 protective member 23
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can pass through it.
[0040] 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 exchanger 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 peripheral shape) of each of the first inner frame 15a, second 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 exchanger 3b, and the protective member 23 can be pulled out from the slit hole
14 without damaging the heat exchanger 3b.
[0041] When carriage of the outdoor unit 1a and installation 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 member 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.
[0042] Here, an assembling method of the outdoor unit 1a is similar to that shown in Embodiment 1.
[0043] As described above, according to this Embodiment 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 surface 6c of the main body
panel 6, and the heat exchanger 3b; and the slit hole 14 for pulling out the protective member 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 outdoor 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.
[0044] In addition, according to this Embodiment 2, since it is configured that the protective member 23 freely bendable
in a predetermined direction is arranged between 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 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 projected end of the protective member.
[0045] Further, according to this Embodiment 2, it is configured to arrange the protective member 23 to protect 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 installation, 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 protective member can be easily pulled out from the front surface.
[0046] 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 contacts 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

[0047] 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.
[0048] 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.
[0049] A composition in which an outdoor unit 1b includes 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.
[0050] 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.
[0051] 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
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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.
[0052] 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 protective member 13 can pass through it.
[0053] 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 exchanger 3 and the
main body panel 6, and that does not hinder the heat exchanging operation of the heat exchanger 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 on which the end portion 3d of the heat exchanger
3 abuts. The fourth inner frame 15d has a function of guiding 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 member 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 second inner frame 15b
and the fourth inner frame 15d contact the protective member 13 are curved; thus, the protective 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.
[0054] When carriage of the outdoor unit 1b and installation 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 member 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.
[0055] Next, an example of an assembling method of the outdoor unit 1b will be described.
[0056] First, in a state where the front surface 6a and right side surface 6c of the main body panel 6 are assembled
to a base 7 of the casing 2, the heat exchanger 3, outdoor fan 4, compressor and so on are placed thereon. Further,
the second inner frame 15b and fourth inner frame 15d are provided to stand at predetermined positions on the side of
the back surface 6d of the heat exchanger 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.
[0057] As described above, according to this Embodiment 3, since it is configured to include: the second inner frame
15b and fourth inner frame 15d that guide the arrangement, 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 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 outdoor unit is finished. In this manner, damage of the heat exchanger can be easily prevented
in the carrying work or in the installing work of the outdoor unit.
[0058] Further, according to this Embodiment 3, since it is configured that the protective member 13 freely bendable
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 protective member can be easily removed by pulling out the projected end of the protective member.
[0059] In addition, even in the case where it is impossible 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.
[0060] 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 protective member can
be pulled out smoothly from the slit hole without damaging the heat exchanger.
[0061] 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 appropriately
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.
[0062] 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
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invention without departing from the scope of the invention.

INDUSTRIAL APPLICABILITY

[0063] The outdoor unit according to the present invention 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 member 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.

REFERENCE SIGNS LIST

[0064]

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 of an air conditioner comprising:

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
from 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 member outside the main body.

2. The outdoor unit according to claim 1, wherein
the opening is formed in each of a back surface and one side surface of the main body,
the heat exchanger has an L-shape as a horizontal sectional shape and exposes the surface from the opening
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 member that guides arrangement of an end portion of the protective
member inserted into the main body, and a second guide member that guides that the inserted protective member
is bent along the L-shape of the heat exchanger, and guides that the protective member is moved outside the main
body along the L-shape, and
the slit hole is formed in a front surface of the main body.
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3. The outdoor unit according to claim 1, wherein
the opening is formed in each of a back surface and both side surfaces of the main body,
the heat exchanger has a U-shape in a horizontal sectional shape and exposes the surface from the opening 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 member that guides arrangement of an end portion of the protective
member inserted into the main body, and second and third guide members that guide the inserted protective member
to be bent along the U-shape of the heat exchanger, and also guide that the protective member is moved outside
the main body along the U-shape, and
the slit hole is formed in a front surface of the main body.

4. The outdoor unit according to claim 1, wherein
the opening is formed in each of a back surface and one side surface of the main body,
the heat exchanger has an L-shape as a horizontal sectional shape and exposes the surface from the opening
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 member that guides arrangement of an end portion of the protective
member inserted into the main body, and a second guide member that guides that the inserted protective member
is bent along the L-shape of the heat exchanger, and guides that the protective member is moved outside the main
body along the L-shape, and
the slit hole is formed in another side surface of the main body.

5. The outdoor unit according to claim 1, further comprising:

the protective member arranged between the heat exchanger and the main body and being bent along the
guide member to cover the surface of the heat exchanger exposed from the opening.

6. The outdoor unit according to claim 5, wherein the protective member has a length capable of being inserted through
the slit hole and has an area that covers the surface of the heat exchanger exposed from the opening, and one end
portion of the protective member projects from the slit hole in a state where the protective member is inserted into
the main body.

7. An assembly method of an outdoor unit of an air conditioner comprising:

attaching a heat exchanger and a guide member to a main body panel of the outdoor unit;
arranging a protective member to cover the heat exchanger along the guide member;
pulling out an end portion of the protective member from a slit hole formed in the main body panel by a prede-
termined amount; and
attaching the main body panel to cover the protective member.
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