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(54) AIR CONDITIONER

(67)  An air-conditioning apparatus includes a hous-
ing having an opening port and an air passage formed
in the housing and connected to the opening port; an
air-sending device installed in the housing and config-
ured to generate an air flow in the air passage; a heat
exchanger disposed in the air passage and configured
to cause air and a heat medium to exchange heat; a fan
guard installed on the housing with a gap defined be-

tween the fan guard and a face of the housing in which
the opening port is provided, the fan guard preventing a
contact with the air-sending device; and a filter attached
to the housing such that the filter is inserted into the gap,
the filter covering the opening port. The fan guard is in-
stalled on the housing such that the gap is narrowed to-
ward aninward portion in an insertion direction into which
the filter is inserted.
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Description
Technical Field

[0001] The present disclosure relates to an air-condi-
tioning apparatus provided with a filter and a fan guard.

Background Art

[0002] Some air-conditioning apparatus installed in a
living space or other spaces includes a housing having
an air inlet and an air outlet, a heat exchanger, and an
air-sending device. Further, a filter that catches dust in
air is provided to the air inlet. When dust adheres to the
filter, thus causing clogging, a volume of air from the air
outlet reduces and hence, the performance of the air-
conditioning apparatus reduces. For this reason, the filter
is cleaned or replaced regularly. Therefore, engaging
pawls or other engaging parts are provided to the filter
and portions to be engaged that are engaged with the
engaging pawls are provided to the housing so that the
filter can be mounted on and removed from the housing.
[0003] There is an air-conditioning apparatus where a
filter is installed on an air inlet provided at the upper face
of a housing, and a fan guard (finger guard) is installed
on an air outlet provided at the front portion of the lower
face of the housing (see PatentLiterature 1, forexample).
In the air-conditioning apparatus disclosed in Patent Lit-
erature 1, the finger guard is held by one surface of an
air blowing circuit and one surface of a vertical wind di-
rection changing blade that faces the one surface of the
air blowing circuit to prevent the finger of a person from
contacting the fan.

Citation List
Patent Literature

[0004] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2016-205722

Summary of Invention
Technical Problem

[0005] When an operator attaches a filter to a housing,
there may be a case where the operator cannot easily
perform the operation depending on the location where
the air-conditioning apparatus is installed, the depth di-
mension of the air-conditioning apparatus, and the posi-
tion where the filter is mounted. For example, as dis-
closed in Patent Literature 1, there is an air-conditioning
apparatus having the air outlet provided at the front por-
tion of the lower face of the housing, and such an air-
conditioning apparatus is usually installed at a high po-
sition on a wall surface. In the case of such an air-con-
ditioning apparatus, itis difficult for an operator to visually
check the upper face of the housing to which the filter is
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attached, particularly, the portion of the upper face close
to the back face. Further, for example, in the case where
the air-conditioning apparatus is installed on a floor close
to a window, a limitation may be imposed on the height
dimension of the air-conditioning apparatus. In this case,
when the air inlet is provided at the lower face of the
housing, a space necessary for the operator to check the
position of a portion to be engaged cannot be ensured
between the lower face and the floor, so that there may
be case where the operator cannot easily perform the
operation.

[0006] The presentdisclosure has been made to solve
the above-mentioned problem, and it is an object of the
present disclosure to provide an air-conditioning appa-
ratus where the filter can be easily installed on the hous-

ing.
Solution to Problem

[0007] An air-conditioning apparatus according to an
embodiment of the present disclosure includes a housing
having an opening port and an air passage formed in the
housing and connected to the opening port; an air-send-
ing device installed in the housing and configured to gen-
erate an air flow in the air passage; a heat exchanger
disposed in the air passage and configured to cause air
and a heat medium to exchange heat; a fan guard in-
stalled on the housing with a gap defined between the
fan guard and a face of the housing in which the opening
port is provided, the fan guard preventing a contact with
the air-sending device; and afilter attached to the housing
such that the filter is inserted into the gap, the filter cov-
ering the opening port. The fan guard is installed on the
housing such that the gap is narrowed toward an inward
portion in an insertion direction into which the filter is in-
serted.

Advantageous Effects of Invention

[0008] In the air-conditioning apparatus according to
an embodiment of the present disclosure, the gap be-
tween the fan guard and the face in which the opening
port is provided is narrowed toward the inward portion in
the insertion direction into which the filter is inserted.
Therefore, the filter can be easily inserted from a front-
ward portion in the insertion direction, and the filter can
be brought close to the housing at the inward portion in
the insertion direction. Accordingly, when the operator
inserts the filter along the fan guard, the fan guard is also
used as a guide for the filter and hence, the operator can
easily install the filter into the housing even in the case
where the inward portion in the insertion direction cannot
be visually checked easily.

Brief Description of Drawings

[0009]
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[Fig. 1] Fig. 1 is a perspective view showing the ex-
ternal appearance of an air-conditioning apparatus
according to Embodiment 1 of the present disclo-
sure.

[Fig. 2] Fig. 2 is a side view showing the external
appearance of the air-conditioning apparatus ac-
cording to Embodiment 1 of the present disclosure.
[Fig. 3] Fig. 3 is a bottom view of the air-conditioning
apparatus according to Embodiment 1 of the present
disclosure.

[Fig. 4] Fig. 4 is a longitudinal cross-sectional view
of the air-conditioning apparatus according to Em-
bodiment 1 of the present disclosure.

[Fig. 5] Fig. 5 is an explanatory view showing the
configuration of a filter according to Embodiment 1
of the present disclosure.

[Fig. 6] Fig. 6 is a perspective view showing the con-
figuration of a fan guard according to Embodiment
1 of the present disclosure.

[Fig. 7] Fig. 7 is a partial side view showing a housing
according to Embodiment 1 of the present disclosure
in a state where the fan guard and the filter are at-
tached to the housing.

[Fig. 8] Fig. 8 is a partially enlarged view of a region
R shown in Fig. 4.

[Fig. 9] Fig. 9 is an explanatory view showing another
example of a portion to be engaged according to
Embodiment 1 of the present disclosure.

Description of Embodiments
Embodiment 1

[0010] Fig. 1isa perspective view showingthe external
appearance of an air-conditioning apparatus according
to Embodiment 1 of the present disclosure. Fig. 2 is a
side view showing the external appearance of the air-
conditioning apparatus according to Embodiment 1 of
the present disclosure. Fig. 3 is a bottom view of the air-
conditioning apparatus according to Embodiment 1 of
the present disclosure. Herein, the case where an air-
conditioning apparatus 100 is installed on a floor 200 of
an air-conditioned space will be described as an exam-
ple. In the drawings, an X direction shown by an arrow
indicates the width direction of the air-conditioning appa-
ratus 100, a Y direction shown by an arrow indicates the
depth direction of the air-conditioning apparatus 100, and
a Z direction shown by an arrow indicates a height direc-
tion of the air-conditioning apparatus 100.

[0011] The air-conditioning apparatus 100 is connect-
ed to an outdoor unit not shown in the drawing via two
connection pipes, thus forming a heat medium circuit.
Any medium, such as refrigerant, water, and brine, for
example, may be used as a heat medium. Herein, the
case where water is used as the heat medium will be
described as an example.

[0012] The air-conditioning apparatus 100 includes a
housing 1, and bases 14 that support the housing 1. The
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housing 1 includes a top portion 11, afront surface portion
12, two side frames 13, and a back surface portion 15.
The top portion 11 is disposed at the upper face of the
housing 1. The front surface portion 12 is disposed at the
front face of the housing 1. The respective two side
frames 13 are disposed at both lateral faces of the hous-
ing 1 in the width direction (the X direction shown by the
arrow). The back surface portion 15 is disposed at the
back face of the housing 1. The housing 1 has an open
bottom that is used as an air inlet 26. The top portion 11
has an air outlet 21. An air passage is formed in the hous-
ing 1, and the air passage makes the air inlet 26 and the
air outlet 21 communicate with each other.

[0013] The front surface portion 12 includes a plurality
of plate parts 12a, 12b, 12c. Each of the plate parts 12a,
12b, 12c is attached to the side frames 13, or to the side
frames 13 and the top portion 11 by, for example, screws.
When maintenance of the air-conditioning apparatus 100
is performed, a required plate part out of the plurality of
plate parts 12a, 12b, 12c is removed to inspect a device
installed in the housing 1 or to replace a component.
[0014] The lower end portion of the front surface por-
tion 12 has a front flange 12fformed by bending the lower
end portion of the front surface portion 12 toward the
rear. The front flange 12f partially covers a front portion
of the bottom of the housing 1, thus forming the leading
edge portion of the air inlet 26. The lower end portion of
the back surface portion 15 has a rear flange 15f formed
by bending the lower end portion of the back surface
portion 15 toward the front. The rear flange 15f partially
covers a rear portion of the bottom of the housing 1, thus
forming the trailing edge portion of the air inlet 26.
[0015] The side frames 13 are used as a platform for
installing devices in the housing 1. Each side frame 13
has a plurality of screw holes 29 (see Fig. 7), and a fixing
screw 91 is inserted into each screw hole 29 to fix the
base 14. The right side frame 13 has a drain hole 23 that
allows discharging of moisture generated in the housing
1 to the outside.

[0016] Oneofthebases 14 isinstalled at the rightlower
portion of the housing 1 and the other of the bases 14 is
installed at the left lower portion of the housing 1 to sup-
port the housing 1. In the example shown in Fig. 1, each
base 14 includes a first piece 14a extending in the height
direction (the Z direction shown by the arrow), and a sec-
ond piece 14b extending toward the outside in the width
direction (the X direction shown by the arrow) from the
lower end of the first piece 14a. The base 14 is thus
formed into a substantially L shape as viewed in a front
view.

[0017] The upper portion of the first piece 14a of the
base 14 is fixed to the side frame 13 by the plurality of
fixing screws 91, and the second piece 14b of the base
14 is in contact with the floor 200. The housing 1 is sup-
ported by the bases 14 such that the height of the bottom
of the housing 1 from the floor 200 is set to a height h.
Therefore, a space is defined between the floor 200 and
the bottom in which the air inlet 26 is provided. Air is
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suctioned into the housing 1 through the space defined
as described above and the air inlet 26.

[0018] Fig. 4 is a longitudinal cross-sectional view of
the air-conditioning apparatus according to Embodiment
1 of the present disclosure. A plate-shaped air-sending
device base 16 is installed in the housing 1, and the air-
sending device base 16 has a ventilation hole 16a. The
air-sending device base 16 is provided to extend between
the two side frames 13, and is fixed to the respective side
frames 13 by, for example, screws.

[0019] The air-conditioning apparatus 100 also in-
cludes a heat exchanger 2, a drain pan 3, an air-sending
device 4, afilter 6, and afan guard 7. The heat exchanger
2 is installed on the air passage. The heat exchanger 2
is, forexample, a plate fin heat exchanger and exchanges
heat between surrounding air and water flowing through
a heat transfer tube. The heat exchanger 2 is disposed
in the housing 1 and inclined to the front surface portion
12. The upper end portion of the heat exchanger 2 is
positioned close to the back surface portion 15, and the
lower end portion of the heat exchanger 2 is positioned
close to the front surface portion 12. The heat exchanger
2 extends in the width direction (the X direction shown
by the arrow) of the air-conditioning apparatus 100, and
both lateral ends of the heat exchanger 2 are installed at
the respective side frames 13.

[0020] Specifically, the right end portion of the heat ex-
changer 2 is attached to the right side frame 13 such that
a water outlet 24 and a water inlet 22 of the heat transfer
tubes shown in Fig. 1 and Fig. 2 are exposed from the
side frame 13, and each heat transfer tube has a valve.
Each valve is configured such that the valve can be ex-
ternally manipulated by an operator. Of the two connec-
tion pipes that connect the air-conditioning apparatus 100
and the outdoor unit with each other, one connection pipe
is connected to the water outlet 24 of the heat transfer
tube, and the other connection pipe is connected to the
water inlet 22 of the heat transfer tube. Further, a pipe
cover 13a is attached, on the outside, to the right side
frame 13 at a position where the right end portion of the
heat exchanger 2 is attached.

[0021] The drain pan 3 is disposed below the heat ex-
changer 2, and receives water (drain water) generated
when air is cooled by the heat exchanger 2 (see Fig. 4).
The drain pan 3 is installed onto the air-sending device
base 16 in an inclined state where the right end portion
of the drain pan 3 is disposed at a lower position than is
the left end portion of the drain pan 3. The drain pan 3 is
alsoinclined in the depth direction (the Y direction shown
by the arrow), and has a groove 3a at the lowermost
portion of the drain pan 3. The groove 3a of the drain pan
3 is connected to the drain hole 23 provided in the right
side frame 13. Drain water falling into the drain pan 3
from the heat exchanger 2 flows through the groove 3a
toward the right, and is discharged to the outside of the
housing 1 through the drain hole 23.

[0022] The air-sending device 4 is, for example, a si-
rocco fan. The blades of the air-sending device 4 are
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rotated by a motor to generate an air flow. As shown in
Fig. 4, the air-sending device 4 is installed below the air-
sending device base 16 such that a discharge port 4a for
air communicates with the ventilation hole 16a of the air-
sending device base 16.

[0023] The fan guard 7 is provided to the bottom of the
housing 1 in which the air inlet 26 is provided such that
the fan guard 7 extends between the two side frames 13.
The fan guard 7 prevents the finger of a person from
coming into contact with the air-sending device 4 through
the air inlet 26. A gap G is defined between the fan guard
7 and the bottom of the housing 1.

[0024] The filter 6 is provided such that the filter 6 cov-
ers the air inlet 26 to prevent the intrusion of dust and
other particles into the housing 1. The filter 6 is disposed
in the gap G between the bottom of the housing 1 and
the fan guard 7, and is attached to the edge portion of
the air inlet 26 such that the filter 6 can be mounted on
or removed from the housing 1.

[0025] The air-conditioning apparatus 100 also in-
cludes a controller not shown in the drawing. The air-
sending device 4, a remote control and other device are
connected to the controller viaa signal line. The controller
controls the rotation frequency of the air-sending device
4in accordance with signals input from the remote control
to control a volume of air that is blown out from the air
outlet 21.

[0026] Next, the manner of operation of the air-condi-
tioning apparatus 100 will be described with reference to
Fig. 1 to Fig. 4. During the operation of the air-condition-
ing apparatus 100, an air flow is generated because of
the operation of the air-sending device 4, so that air in
an air-conditioned space is suctioned into the housing 1
through the air inlet 26. At this point of operation, in the
process where air is suctioned into the housing 1, dust
in the air-conditioned space is removed by the filter 6.
The air suctioned into the housing 1 is, by the air-sending
device 4, supplied to the heat exchanger 2 disposed in
the air passage, and exchanges heat at the heat ex-
changer 2 with water flowing through the heat exchanger
2.

[0027] In the case where cold water flows through the
heat exchanger 2, the air supplied to the heat exchanger
2 is cooled by the cold water, and the cooled air is blown
out to the outside of the housing 1 through the air outlet
21 by the air-sending device 4. The cooling operation of
the air-conditioned space is performed in this manner. In
contrast, in the case where hot water flows through the
heat exchanger 2, air supplied to the heat exchanger 2
is heated by the hot water, and the heated air is blown
out to the outside of the housing 1 through the air outlet
21 by the air-sending device 4. The heating operation of
the air-conditioned space is performed in this manner.
[0028] Fig. 5 is an explanatory view showing the con-
figuration of the filter according to Embodiment 1 of the
present disclosure. The filter 6 includes net portions 61
and a frame portion 62. The net portions 61 catch dust
in air while allowing air to pass through the net portions
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61. The frame portion 62 is provided on the peripheries
of the net portions 61 to hold the net portions 61. The
frame portion 62 includes an outer frame portion 62a,
first partition portions 62b, and a second partition portion
62c. The outer frame portion 62a is formed into a quad-
rangular shape, for example. The first partition portions
62b partition a region surrounded by the outer frame por-
tion 62a in the width direction (the X direction shown by
the arrow). The second partition portion 62c partitions
the region surrounded by the outer frame portion 62a in
the depth direction (the Y direction shown by the arrow).
In one example shown in Fig. 5, the region surrounded
by the outer frame portion 62a is partitioned into six sec-
tions by two first partition portions 62b and one second
partition portion 62c, and the net portion 61 is installed
in each section.

[0029] Further, an engagement portion 63 that is en-
gaged with the housing 1 is provided to the outer frame
portion 62a. Fig. 5 shows the case where the engage-
ment portion 63 includes a plurality of pawl portions 63a,
63b. Four pawl portions 63a, 63b are provided to protrude
from the outer frame portion 62a toward the air inlet 26,
that is, to protrude toward the bottom of the housing 1,
in a state where the filter 6 is attached to the housing 1.
Of the four pawl portions 63a, 63b, two pawl portions 63a
are provided to the front side of the outer frame portion
62a, and the remaining two pawl portions 63b are pro-
vided to the rear side of the outer frame portion 62a. Each
pawl portion 63a provided to the front is raised upward
from the front side of the outer frame portion 62a at a
position adjacent to the net portion 61 disposed on the
front, and the distal end portion of the pawl portion 63a
is bent toward the outside, that is, toward the front.
Whereas each pawl portion 63b provided to the rear is
raised upward from the rear side of the outer frame por-
tion 62a at a position adjacent to the net portion 61 dis-
posed on the rear, and the distal end portion of the pawl
portion 63b is bent toward the outside, that is, toward the
rear.

[0030] Fig. 6is a perspective view showing the config-
uration of the fan guard according to Embodiment 1 of
the present disclosure. The fan guard 7 is formed into a
lattice shape by causing a plurality of steel wires to be
welded with each other, for example. Specifically, the fan
guard 7 is formed into a substantially planar shape by a
plurality of horizontal bars 71 extending in the width di-
rection (the X direction shown by the arrow), and a plu-
rality of vertical bars 72 extending in the depth direction
(the Y direction shown by the arrow) and having a rail
shape. The vertical bars 72 are arranged parallel to each
other such that a separation between the adjacent verti-
cal bars 72 is set to a separation that prevents the inser-
tion of the finger of a person, for example. In one example
shown in Fig. 6, the plurality of vertical bars 72 are caused
to extend between two front and rear horizontal bars 71a,
71b, and a center horizontal bar 71c is provided between
the front horizontal bar 71a and the rear horizontal bar
71b to support the plurality of vertical bars 72.
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[0031] Further, both end portions of the front horizontal
bar 71a and both end portions of the rear horizontal bar
71b are provided with mounting portions 73 by which the
fan guard 7 is mounted on the housing 1. Four mounting
portions 73 are provided on the face of the fan guard 7
that faces the air inlet 26. Specifically, each mounting
portion 73 is formed such that the end portion of each of
the horizontal bars 71a, 71b projecting from the corre-
sponding one of the plurality of vertical bars 72 in the
width direction (the X direction shown by the arrow) is
bent upward, and the distal end portion is curled toward
the rear into an arc shape.

[0032] Fig. 7 is a partial side view showing the housing
1 according to Embodiment 1 of the present disclosure
in a state where the fan guard and the filter are attached
to the housing 1. Fig. 8 is a partially enlarged view of a
region R shown in Fig. 4. Fig. 8 shows the case where
the edge portion of the air inlet 26 forms a portion to be
engaged of the housing 1 with which the engagement
portion 63 of the filter 6 is engaged. The structure of the
air inlet 26 of the air-conditioning apparatus 100 and an
area around the airinlet 26 will be described in detail with
reference to Fig. 7 and Fig. 8.

[0033] Each side frame 13 has respective mounting
holes 27 at a position close to the front face and at a
position close to the back face, and the mounting holes
27 are holes used for mounting the fan guard 7. When
the mounting portions 73 are fixed to the side frames 13
by mounting screws 92, the fan guard 7 is assembled to
the housing 1. Specifically, in a state where the shaft (not
shown in the drawing) of each mounting screw 92 is in-
serted into each mounting hole 27 of the side frame 13,
the distal end portion of each mounting portion 73 is
caught by the shaft of the mounting screw 92, and the
mounting screws 92 are fastened. With such operations,
the mounting portions 73 are fixed to the side frames 13.
[0034] As shown in Fig. 8, the fan guard 7 is inclined
to the bottom of the housing 1. A separation L2 between
the fan guard 7 and the bottom of the housing 1 at a
position close to the back face is smaller than a separa-
tion L1 between the fan guard 7 and the bottom of the
housing 1 at a position close to the front face. That is, at
the position closer to the back surface portion 15 in the
depth direction (the Y direction shown by the arrow), the
fan guard 7 is positioned closer to the bottom of the hous-
ing 1 in the height direction (the Z direction shown by the
arrow), that is, the gap G is gradually narrowed from the
front face toward the back face. Herein, a portion of the
bottom of the housing 1 close to the front face is com-
posed of the front flange 12f of the front surface portion
12, and a portion of the bottom of the housing 1 close to
the back face is composed of the rear flange 15f of the
back surface portion 15. It is preferable that the separa-
tion L2 between the fan guard 7 and the bottom of the
housing 1 at the position close to the back face be sub-
stantially equal to a thickness T of the filter 6.

[0035] Further, asdescribed above, the plurality of ver-
tical bars 72 are disposed on the upper faces of the three
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horizontal bars 71a, 71b, 71c¢, so that the gap G between
the fan guard 7 and the bottom of the housing 1 is a gap
between the plurality of vertical bars 72 and the bottom
of the housing 1. The fan guard 7 is installed such that
the vertical bars 72 extend along the depth direction (the
Y direction shown by the arrow).

[0036] The filter 6 is inserted into the gap G from the
front face of the air-conditioning apparatus 100 by an
operator such that the face of the filter 6 from which the
plurality of pawl portions 63a, 63b protrude faces the air
inlet 26. Hereinafter, there may be a case where the front
face of the air-conditioning apparatus 100 is referred to
as "frontward portion", and the back face of the air-con-
ditioning apparatus 100 is referred to as "inward portion".
When the filter 6 is pushed in a direction indicated by an
arrow D (hereinafter referred to as "insertion direction")
from the frontward portion toward the inward portion, the
filter 6 smoothly moves along the plurality of vertical bars
72 of the fan guard 7. At this point of operation, the distal
end portion of the filter 6 in the insertion direction is lifted
to a position higher than the height position of the distal
end portion of the filter 6 at the frontward portion, thus
being brought close to the bottom of the housing 1, and
the two pawl portions 63b provided to the filter 6 are guid-
ed to the position of the trailing edge portion of the air
inlet 26. Then, the two pawl portions 63b of the filter 6
protruding upward are caught by the trailing edge portion
of the airinlet 26 and, when the filter 6 is further pushed,
the two pawl portions 63b are engaged with the trailing
edge portion of the air inlet 26, that is, the rear flange 15f.
In a state where the two pawl portions 63b on the rear of
the filter 6 are engaged with the trailing edge portion of
the air inlet 26, the two pawl portions 63a on the front of
the filter 6 are caught by the leading edge portion of the
air inlet 26, that is, the front flange 12f. The filter 6 is
attached to the housing 1 in this manner.

[0037] Asdescribed above, the fan guard 7 is provided
for preventing a contact with the air-sending device 4,
and the fan guard 7 is also used as a guide for the filter
6. Therefore, by inserting the filter 6 into the gap G, an
operator can easily attach the filter 6 to the housing 1.
Further, in the case where the engagement portion 63
includes the pawl portions 63a, 63b, and the portion to
be engaged is the edge portion of the air inlet 26, the
operator can remove the filter 6 from the housing 1 by
pulling the filter 6 toward the frontward portion. Accord-
ingly, maintenance of the filter 6 can be easily performed.
[0038] Further, the horizontal bar 71c disposed at the
center of the fan guard 7 and the second partition portion
62c of the filter 6 are disposed such that the horizontal
bar 71c and the second partition portion 62c at least par-
tially overlap with each other as viewed in a bottom view
(see Fig. 3). As described above, by collectively dispos-
ing parts that inhibit air flowing into the housing, it is pos-
sible to reduce the resistance to air flowing into the hous-
ing through the fan guard 7 and the filter 6.

[0039] The shape of the engagement portion 63 of the
filter 6 and the shape of the portion to be engaged of the
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housing 1 are not limited to the above-mentioned shapes.
Fig. 9 is an explanatory view showing another example
of the portion to be engaged according to Embodiment
1 of the present disclosure. In one example shown in Fig.
9, the portion to be engaged includes insertion holes 12d,
15d. The front flange 12f has an insertion hole 12d at
each of the left portion and the right portion of the front
flange 12f, and the rear flange 15f has an insertion hole
15d at each of the left portion and the right portion of the
rear flange 15f. When the filter 6 is inserted into the gap
G by an operator, the fan guard 7 is used as a guide, so
that the distal end portion of the filter 6 is lifted, and the
pawl portions 63b on the rear of the filter 6 are inserted
into the insertion holes 15d of the rear flange 15f. Further,
in a state where the two pawl portions 63b are engaged
with the rear flange 15f, the pawl portions 63a on the front
of the filter 6 are inserted into the respective insertion
holes 12d of the front flange 12f.

[0040] As described above, in the air-conditioning ap-
paratus 100 of Embodiment 1, the fan guard 7 is installed
on the housing 1 such that the gap G between the fan
guard 7 and the face of the housing 1 in which the air
inlet 26 is provided is narrowed toward the inward portion
in the insertion direction into which the filter 6 is inserted.
With such a configuration, the gap G is greater on the
frontward portion than at the inward portion in the inser-
tion direction, so that the filter 6 can be easily inserted.
Further, the gap G is narrowed toward the inward portion
in the insertion direction and hence, the filter 6 can be,
at the inward portion, brought close to the face of the
housing 1 in which the air inlet 26 is provided. Therefore,
when an operator inserts the filter 6 along the fan guard
7, the fan guard 7 is also used as the guide for the filter
6. Accordingly, even in the case where the inward portion
in the insertion direction into which the filter 6 is inserted
cannot be visually checked easily, the operator can easily
install the filter 6 into the housing 1.

[0041] Further, when the filter 6 is inserted into the gap
G, the fan guard 7 installed on the housing 1 guides the
engagement portion 63 of the filter 6 to a position of the
portion to be engaged that is provided to the housing 1.
When the filter 6 is pushed in the insertion direction, the
engagement portion 63 and the portion to be engaged
are engaged with each other. Accordingly, the operator
is not required to visually check the position of the en-
gagement portion 63 and the position of the portion to be
engaged, and the operator can mount the filter 6 onto
the housing 1 by pushing the filter 6 in the insertion di-
rection (direction indicated by the arrow D). Further, the
above-mentioned filter 6 and fan guard 7 are easily ap-
plicable to some air-conditioning apparatus by replacing
a filter and a fan guard of the air-conditioning apparatus
with the above-mentioned filter 6 and fan guard 7, so that
ease of mounting the filter 6 can be improved.

[0042] Further, the engagement portion 63 includes
the pawl portions 63b provided on the filter 6 and pro-
truding toward the opening port (the air inlet 26), and the
portion to be engaged includes the insertion holes 15d
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or the edge portion (for example, the rear flange 15f) of
the opening port. With such a configuration, when the
filter 6 is pushed, the pawl portions 63b protruding toward
the air inlet 26 are inserted into the insertion holes 15d,
or are caught by the edge portion of the air inlet 26, so
that the engagement portion 63 and the portion to be
engaged are engaged with each other. Further, when the
filter 6 is pulled toward the frontward portion in an oppo-
site direction of the insertion direction, the pawl portions
63b are removed from the insertion holes 15d or from
the edge portion of the airinlet 26, so that the engagement
isreleased. As described above, the filter 6 can be mount-
ed on or removed from the housing 1 with a simple struc-
ture and hence, maintenance, such as replacement of
the filter 6, can be easily performed.

[0043] Further, the fan guard 7 is formed into a planar
shape, and is inclined to the face of the housing 1 in which
the opening port (the air inlet 26) is provided. Therefore,
by setting the length of the mounting portions 73 in the
height direction (the Z direction shown by the arrow) at
the frontward portion to be different fromthat at the inward
portion in the insertion direction, or by setting the height
position of the mounting holes 27 at which the mounting
portions 73 are attached at the frontward portion to be
different from that at the inward portion in the insertion
direction, the configuration where the gap G is gradually
narrowed can be achieved with a simple structure.
[0044] Further, the opening port is the air inlet 26 pro-
vided at the bottom of the housing 1. In this case, when
an operator inserts the filter 6 into the gap G, the distal
end portion of the filter 6 in the insertion direction is
brought, against gravity, close to the bottom at which the
air inlet 26 is provided while being supported by the fan
guard 7. Therefore, also in the case where the air inlet
26 is provided at the bottom of the housing 1, the filter 6
can be easily mounted. As described above, in the case
where the air-conditioning apparatus having the air inlet
at the bottom of housing is installed on the floor 200 at a
place having a limitation on an installation height, a suf-
ficient space cannot be provided between the bottom of
the housing and the floor 200, so that the operator cannot
easily check the position of the portion to be engaged at
the bottom. However, in the air-conditioning apparatus
100 of Embodiment 1, when the filter 6 is inserted into
the gap G, the filter 6 is brought close to the bottom at a
position close to the back face of the housing 1 and
hence, the filter 6 can be easily installed on the housing 1.
[0045] Embodimentofthe presentdisclosure is notlim-
ited to the above-mentioned Embodiment, and various
modifications are conceivable. For example, the descrip-
tion has been made such that the bottom of the housing
1 is open except for portions covered by the front flange
12fandtherearflange 15f. However, itmay be configured
such that a bottom plate is provided to the bottom of the
housing 1, and the air inlet 26 is provided in the bottom
plate. Further, the case where the fan guard 7 is installed
on the opening port (the air inlet 26 in Embodiment 1) at
the bottom has been described as an example. However,
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in the case where the air-sending device 4 is installed at
a position close to the top portion 11, the fan guard 7 may
be installed on the opening port (the air outlet 21 in Em-
bodiment 1) at the upper face. In this case, the fan guard
7 is installed on the housing 1 such that the gap G is
defined between the fan guard 7 and the top portion 11.
[0046] Fig. 6 shows the case where the horizontal bars
71 and the vertical bars 72 of the fan guard 7 are orthog-
onal to each other. However, the shape of the fan guard
7 is not particularly limited to such a case. It is sufficient
that the fan guard 7 is formed to prevent the insertion of
the finger through the fan guard 7, and the vertical bars
72, which are parts extending in a direction aligning with
the insertion direction into which the filter 6 is inserted,
are disposed on the upper faces of the horizontal bars
71, that is, on the faces of the horizontal bars 71 that are
close to the filter 6. Of the plurality of horizontal bars 71a,
71b, 71c, the horizontal bar 71c provided at the center
may not be provided. As long as the fan guard 7 can be
fixed to the housing 1, any shape may be adopted for the
shape of the mounting portions 73.

[0047] Further, the number of pawl portions 63a, 63b
is not limited to four. It is sufficient that the filter 6 can be
stably installed on the housing 1. As long as the filter 6
can be easily mounted on and removed from the housing
1, any combination of shapes may be adopted for the
shape of the engagement portion 63 and the shape of
the portion to be engaged.

Reference Signs List

[0048] 1 housing 2 heat exchanger3 drain pan 3a
groove 4 air-sending device 4a discharge port6 filter 7
fan guard 11 top portion 12 front surface portion 12a,
12b, 12c plate part 12d insertion hole 12f front flange 13
side frame 13a pipe cover 14 base 14a first piece 14b
second piece 15 back surface portion 15d insertion hole
15frear flange 16 air-sending device base 16a ventilation
hole 21 air outlet 22 water inlet 23 drain hole 24 water
outlet 26 air inlet 27 mounting hole29 screw hole 61 net
portion 62 frame portion 62a outer frame portion 62b first
partition portion 62¢ second partition portion 63 engage-
ment portion 63a, 63b pawl portion 71, 71a, 71b, 71c
horizontal bar 72 vertical bar 73 mounting portion 91 fix-
ing screw 92 mounting screw 100 air-conditioning appa-
ratus 200 floor G gap L1, L2 separationT thickness h
height

Claims
1. An air-conditioning apparatus, comprising:

a housing having an opening port and an air pas-
sage formed in the housing and connected to
the opening port;

an air-sending device installed in the housing
and configured to generate an air flow in the air
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passage;
a heat exchanger disposed in the air passage
and configured to cause air and a heat medium
to exchange heat;

a fan guard installed on the housing with a gap
defined between the fan guard and a face of the
housing in which the opening port is provided,
the fan guard preventing a contact with the air-
sending device; and

afilter attached to the housing such that the filter
is inserted into the gap, the filter covering the
opening port,

the fan guard being installed on the housing
such that the gap is narrowed toward an inward
portion in an insertion direction into which the
filter is inserted.

The air-conditioning apparatus of claim 1, wherein
the filter includes an engagement portion that en-
gages with the housing,

the housing is provided with a portion to be engaged
that is engaged with the engagement portion,
when the filter is inserted, the fan guard installed on
the housing guides the filter such that the engage-
ment portion reaches a position of the portion to be
engaged, and

the engagement portion and the portion to be en-
gaged are engaged with each other when the filter
is pushed in the insertion direction.

The air-conditioning apparatus of claim 2, wherein
the engagement portion is a pawl portion provided
on the filter and protruding toward the opening port,
and

the portion to be engaged is an insertion hole or an
edge portion of the opening port.

The air-conditioning apparatus of any one of claims
1 to 3, wherein the fan guard is formed into a planar
shape, and is inclined to the opening-port-provided
face of the housing.

The air-conditioning apparatus of any one of claims
1to4, whereinthe opening portis an airinlet provided
at a bottom of the housing.
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