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Description

Technical Field

[0001] The present invention relates to an indoor unit
for an air conditioner that performs a vapor-compression
refrigerating cycle by circulating a refrigerant.

Background Art

[0002] Patent Document 1 discloses an indoor unit for
an air conditioner. As shown in Fig. 10 and Fig. 11, the
indoor unit includes a fan 102, a heat exchanger 104 that
cools or heats air from the fan 102, a drain pan 106 laid
out at a lower side of the heat exchanger 104, and a drain
pump 108 that discharges water (drain) collected in the
drain pan 106 to an outside of an indoor unit 100.
[0003] The drain pan 106 has a drain receiver 107 that
receives, at the lower side of the heat exchanger 104,
water generated on a surface of the heat exchanger 104
on account of condensation of a water component in air.
The drain receiver 107 is formed to stride over an up-
stream side (a primary side) of the heat exchanger 104
in an air flow direction w by the fan 102 and a downstream
side (a secondary side) in the air flow direction w, at the
lower side of the heat exchanger 104. A bottom surface
17A of the drain receiver 107 has a descending slope
toward the drain pump 108 (see Fig. 11). With this layout,
the water (the water generated on the surface of the heat
exchanger 104) received by the drain receiver 107 is col-
lected in the drain pump 108. When the drain pump 108
drains the collected water (drain), the drain is efficiently
discharged from the drain pan 106.
[0004] In the indoor unit 100, a pressure at the primary
side becomes higher than a pressure at the secondary
side inside the indoor unit 100 by an air flow w by the fan
102 at an operation time. Therefore, a water level (a water
surface) of the drain inside the drain receiver 107 at the
secondary side becomes higher than at the primary side
(see Fig. 10).
[0005] When the water level at the secondary side be-
comes higher in this way, waves are generated in the
drain by the air flow w at the secondary side, and a part
of the drain has a risk of being scattered from a blowout
opening 109 of the indoor unit 100 to the outside of the
indoor unit 100.
[0006] Further, JP H11 118179 A discloses an air con-
ditioner wherein at cooling operation, the drain water pro-
duced with a heat exchanger is recovered with the outer
recover part and inner recovery part of a drain pan, and
is discharged out of the room by a drain pump. Unwoven
fabric is stuck to the outer recovery part of the drain pan.
The top level never comes to high position by surface
tension because a part of the drain water is absorbed in
the unwoven fabric, so the drain water level is in such
condition that it is hardly subjected to the wind pressure
of blown-out air. Therefore, the tip level of the drain water
never ripples and its one part does not scatter into the

interior of a room from an air blow-off port. Though un-
woven fabric is used as water-absorptive material, other
water-absorptive material such as foaming resin or the
like can also be used. Moreover, hydrophilic processing
is applied to the outer recovery part of the drain pan.
[0007] Patent Document 1: Japanese Patent Applica-
tion Laid-open No. 2007-255739 

Summary of the Invention

[0008] An object of the present invention is to provide
an indoor unit for an air conditioner in which water is not
easily scattered from a drain pan to the outside by blast
of air.
[0009] An indoor unit according to the present inven-
tion is defined by the combination of features of claim 1.
Dependent claims relate to preferred embodiments.
[0010] According to the present invention, an indoor
unit for an air conditioner includes a heat exchanger, a
drain pan laid out at a lower side of the heat exchanger,
and a drain pump that discharges water collected in the
drain pan to an outside. The drain pan includes a drain
receiver that is extended along the heat exchanger and
that receives the water generated on a surface of the
heat exchanger, at the lower side of the heat exchanger,
and a partition wall that is erected to be in contact with
the heat exchanger from a lower side and that partitions
an inside of the drain receiver into an upstream side and
a downstream side of an airflow so as to form an inner
groove which receives the water on the upstream side
of the airflow and an outer groove which receives the
water on the downstream side of the airflow. A bottom of
the outer groove and a bottom of the inner groove have
respectively inclinations which are descending slopes
where the water flows toward the drain pump. An incli-
nation angle of the bottom of the outer groove is larger
than an inclination angle of the bottom of the inner groove.

Brief Description of the Drawings

[0011]

Fig. 1 is a schematic configuration diagram of an air
conditioner according to the present embodiment.
Fig. 2 is perspective view of an indoor unit for the air
conditioner.
Fig. 3 is a longitudinal sectional view of the indoor
unit.
Fig. 4 is a plan view showing a layout of a heat ex-
changer and a drain pan in the indoor unit.
Fig. 5 is a plan view of the drain pan.
Fig. 6 shows positions of an inner groove, an outer
groove and a communication part in the drain pan.
Fig. 7 is a sectional view at a position along a line
VII-VII in Fig. 5.
Fig. 8 is an enlarged end view at a position along a
line VIII-VIII in Fig. 5.
Fig. 9 a partially enlarged view in a state that the
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heat exchanger is laid out on the drain pan.
Fig. 10 is a longitudinal sectional view in a width di-
rection of the indoor unit for a conventional air con-
ditioner.
Fig. 11 is a longitudinal sectional view in a length
direction (a direction orthogonal with the width direc-
tion) of the indoor unit for the conventional air con-
ditioner.

Description of Embodiments

[0012] An embodiment of the present invention will be
described below with reference to the appended draw-
ings.
[0013] An indoor unit according to the present embod-
iment (hereinafter, "indoor unit") configures an air condi-
tioner 1 by being connected to an outdoor unit 3 by pipes
4, as shown in Fig. 1. The air conditioner 1 has a refrig-
erant circuit. The refrigerant circuit has an indoor-side
heat exchanger 10, a compressor 12, an outdoor-side
heat exchanger 13, an expansion valve 14, and a four-
way switch valve 15, as main configuration elements. In
the air conditioner 1, the four-way switch valve 15 is
switched so that a circulation direction in the refrigerant
circuit is switched. In this way, in the air conditioner 1, a
switchover between a cooling operation and a heating
operation is performed.
[0014] The indoor unit 2 is of a ceiling-suspended type
(what is called a suspension type). The indoor unit 2 in-
cludes a casing 21 that is suspended from a ceiling by a
suspension member such as a suspension bolt extended
from the ceiling, and a decorative plate 22 fitted to a lower
part of the casing 21, as shown in Fig. 2 and Fig. 3. The
casing 21 has an approximately square ceiling plate 23,
and a sidewall 24 that is extended approximately down-
ward from a peripheral edge of the ceiling plate 23. On
a portion of the sidewall 24 corresponding to each side
of the ceiling plate 23, a blowout opening 25 is provided
at approximately a center part in a horizontal direction.
An airflow direction plate 25A is provided in the blowout
opening 25. The airflow direction plate 25A changes a
blowout direction of air after adjusting a temperature of
the air blown out from the blowout opening 25. The airflow
direction plate 25A is a rectangular plate-shaped member
that is long in the horizontal direction. A swing motor not
shown is connected to both end parts of the airflow di-
rection plate 25A in the horizontal direction. The airflow
direction plate 25A swings or turns by being driven by
the swing motor. The decorative plate 22 has a rectan-
gular suction grill 26 at a center part of the decorative
plate 22.
[0015] The indoor unit 2 has in the casing 21, a fan 27,
a bell mouse 28, an air filter 29, the indoor-side heat
exchanger 10, a drain pan 50, and a drain pump 60 (see
Fig. 4).
[0016] The fan 27 is a centrifugal fan (a turbofan) hav-
ing an impeller 31 and a fan motor 32. The fan 27 is laid
out such that an inlet port 33 of the fan 27 faces the

suction grill 26 of the decorative plate 22. The fan 27
blows out air (indoor air and the like) taken in from the
inlet port 33 at a lower side, toward sideways (toward the
indoor-side heat exchanger 10). The bell mouse 28 is
laid out between the inlet port 33 of the fan 27 and the
suction grill 26.
[0017] The air filter 29 has a size that covers an en-
trance of the bell mouse 28. The air filter 29 is laid out
along the suction grill 26 between the bell mouse 28 and
the suction grill 26.
[0018] The indoor-side heat exchanger 10 has a plu-
rality of thin-plate shaped fins 34 and a plurality of heat
transfer tubes 35 that are pierced through through-holes
formed in the plurality of thin-plate shaped fins 34. The
indoor-side heat exchanger 10 is what is called a cross-
fin type heat exchanger. The indoor-side heat exchanger
10 is laid out to surround the fan 27 (the impeller 31) from
the horizontal direction. The indoor-side heat exchanger
10 performs a heat exchange between a refrigerant that
flows in each heat transfer tube 35 and indoor air (outer
air) that is blown out from the fan 27, via a tube wall of
the heat transfer tube 35 and the fin 34.
[0019] The drain pan 50 receives water drops gener-
ated in the indoor-side heat exchanger 10, and prevents
the water drops from falling indoors. The drain pan 50 is
laid out along the indoor-side heat exchanger 10 at the
lower side of the indoor-side heat exchanger 10 (see Fig.
4).
[0020] Specifically, the drain pan 50 is formed in a
shape of a substantial quadrilateral having a center part
of the drain pan 50 opened (having an opening 51 at a
position corresponding to the inlet port 33 of the fan 27)
in the planar view, as shown in Fig. 5 to Fig. 9. The drain
pan 50 has a drain receiver 52 and a partition wall 54.
[0021] The drain receiver 52 is configured by a groove
(a recess) that is extended along the indoor-side heat
exchanger 10. The drain receiver 52 receives, at the low-
er side of the indoor-side heat exchanger 10, the water
generated on the surface of the indoor-side heat ex-
changer 10 on account of condensation of a water com-
ponent in air. The drain pump 60 is laid out on a down-
stream end part (a terminal end, near an upper end at a
left side in Fig. 5 and Fig. 6) of the drain receiver 52.
[0022] The partition wall 54 is erected between both
sidewalls (left and right sidewalls in Fig. 7) of the drain
receiver 52 so as to be in contact with the indoor-side
heat exchanger 10 from the lower side. The partition wall
54 partitions a space in the drain receiver (a groove) 52
into a region on a primary side and a region on a sec-
ondary side so as to form an inner groove 56 and an
outer groove 58. That is, the partition wall 54 is a wall
defined by a wall surface at an outer groove 58 side in
the inner groove 56, and a wall surface at an inner groove
56 side in the outer groove 58. The region on the primary
side is a region on an upstream side of the indoor-side
heat exchanger 10 in the air flow w (see Fig. 3) blown
out from the fan 27. The region on the secondary side is
a region on a downstream side of the indoor-side heat
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exchanger 10 in the air flow w.
[0023] The inner groove 56 is extended along the in-
door-side heat exchanger 10, and receives in the region
on the primary side, the water generated on the surface
of the indoor-side heat exchanger 10. Specifically, the
inner groove 56 is extended along each side of an ap-
proximately quadrangular drain pan 50 in the planar view,
and is extended to surround the opening 51. In examples
of Fig. 5 and Fig. 6, by setting the vicinity of a left end of
an upper side of the drain pan 50 as a start point, the
inner groove 56 is extended clockwise along each side
of the drain pan 50. The inner groove 56 is communicated
to the outer groove 58 at an end point of extension (at
the vicinity of an upper end of a left side) so that the inner
groove 56 is continuous to the drain pump 60. A bottom
56a of the inner groove 56 is inclined to become a con-
stant descending slope from the start point toward the
drain pump 60. That is, at each position in a longitudinal
direction of the inner groove 56, the water (drain) dropped
from the indoor-side heat exchanger 10 flows in the inner
groove 56 toward the drain pump 60.
[0024] The outer groove 58 is extended along the in-
door-side heat exchanger 10, and receives in the region
on the secondary side, the water generated on the sur-
face of the indoor-side heat exchanger 10. The bottom
of the outer groove 58 is inclined to become a descending
slope so that the drain flows toward the drain pump 60,
in a similar manner to that of the inner groove 56. An
inclination angle of the bottom of the outer groove 58 is
larger than an inclination angle of the bottom 56a of the
inner groove 56.
[0025] Specifically, the outer groove 58 is extended
along the inner groove 56 at an outside (an opposite side
of the opening 51 of the drain pan 50) of the inner groove
56. That is, the outer groove 58 is extended along each
side of the approximately quadrangular drain pan 50 in
the planar view, and is extended to surround the opening
51, at the outside of the inner groove 56.
[0026] The outer groove 58 is partitioned into a plurality
of sections in a longitudinal direction of the outer groove
58 (a flow direction of the water in the inner groove 56).
The outer groove 58 according to the present embodi-
ment is partitioned into four sections of a first section 581,
a second section 582, a third section 583, and a fourth
section 584. Specifically, the outer groove 58 is parti-
tioned at corners of the drain pan 50. In the outer groove
58 according to the present embodiment, a section along
an upper side of the drain pan 50 shown in Fig. 5 and
Fig. 6 is the first section 581, a section along a right side
is the second section 582, a section along a lower side
is the third section 583, and a section along a left side is
the fourth section 584.
[0027] The bottoms of the sections 581 to 584 are in
descending slopes along a flow direction of the drain in
the inner groove 56. That is, the bottom of the first section
581 is inclined so that a left end (a starting end) 581A in
Fig. 6 is the highest and a right end (a terminating end)
581B is the lowest. The bottom of the second section 582

is inclined so that an upper end (a starting end) 582A in
Fig. 6 is the highest and a lower end (a terminating end)
582B is the lowest. The bottom of the third section 583
is inclined so that a right end (a starting end) 583A in Fig.
6 is the highest and a left end (a terminating end) 583B
is the lowest. The bottom of the fourth section 584 is
inclined so that a lower end (a starting end) 584A in Fig.
6 is the highest and an upper end (a terminating end)
584B (specifically, a position where the drain pump 60
is laid out) is the lowest. Height positions of the bottoms
of the starting ends 581A to 584A of the sections 581 to
584 are the same, and height positions of the bottoms of
the terminating ends 581B to 584B of the sections 581
to 584 are the same. That is, in adjacent sections (the
second section 582 and the third section 583, for exam-
ple), a height difference is provided between a height of
the bottom at the terminating end of a section at the up-
stream side (the terminating end 582B of the second sec-
tion 582, for example) and a height position of the bottom
at the starting end of a section at the downstream side
(the starting end 583A of the third section 583, for exam-
ple).
[0028] In the drain pan 50 according to the present
embodiment, a positioner 59 for determining a position
in the horizontal direction of the indoor-side heat ex-
changer 10 relative to the drain pan 50 by contacting to
a side portion of the indoor-side heat exchanger 10 is
formed between adjacent sections. The positioner 59 is
stretched upward from a bottom position of a terminating
end of a section at the upstream side (the terminating
end 582B of the second section 582, for example), be-
tween adjacent sections (between the second section
582 and the third section 583, for example) so as to divide
the outer groove 58 into the sections 581 to 584. By using
the positioner 59, a height difference is formed between
a height of the bottom at the terminating end of a section
at the upstream side (the terminating end 582B of the
second section 582, for example) and a height of the
bottom at the starting end of a section at the downstream
side (the starting end 583A of the third section 583, for
example) adjacent to the upstream section. Height posi-
tions of the starting ends 581A to 583A of the first to third
sections 581 to 583 are set so that height positions of
the bottoms of the terminating ends 581B to 583B of the
first to third sections 581 to 583 become the same as or
higher than height positions of the bottoms of portions of
the inner groove 56 (portions that are communicated by
communicating parts 540 described later) corresponding
to the terminating ends 581B to 583B.
[0029] The inclination angles of the bottoms of the sec-
tions 581 to 584 change at an intermediate part in the
longitudinal direction. That is, in the bottoms of the sec-
tions 581 to 584, the inclination angles of portions at sides
of the starting ends 581A to 584A are different from the
inclination angles of portions at sides of the terminating
ends 581B to 584B. That is, the inclination angles of por-
tions from a longitudinal-direction center to the terminat-
ing ends 581B to 584B in the bottoms of the sections 581
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to 584 are the same as the inclination angle of the bottom
56a of the inner groove 56. The inclination angles of por-
tions from the starting ends 581A to 584A to the longitu-
dinal-direction center in the bottoms of the sections 581
to 584 are larger than the inclination angle of the bottom
56a of the inner groove 56. Therefore, the average incli-
nation angle of each of the bottoms of the sections 581
to 584 is larger than the inclination angle of the bottom
56a of the inner groove 56. By setting the inclination an-
gles of the bottoms of the portions at the sides of the
starting ends 581A to 584A larger than at the longitudinal-
direction center in this way, the drain received in the por-
tions at the sides of the starting ends 581A to 584A can
be pushed in flow in a strong current toward the termi-
nating ends 581B to 584B. Based on this flow, the drain
in the portions from the longitudinal-direction center to
the terminating ends 581B to 584B is pushed and flowed
to the terminating ends 581B to 584B.
[0030] In the outer groove 58 according to the present
embodiment, the inclination angle of the bottom is the
average inclination angle of the entire region of the outer
groove 58 between the starting end 581A and the termi-
nating end 584B. The average inclination angle is larger
than the inclination angle of the bottom 56a of the inner
groove 56. The inclination angle of the bottom 56a of the
inner groove 56 may be also the average inclination angle
between the starting end 56A and the terminating end
56B of the inner groove 56.
[0031] As described above, by arranging the outer
groove 58 in a serrated shape, by partitioning the outer
groove 58 in the longitudinal direction (a flow direction of
the water in the inner groove 56) and also by providing
a height difference between the height of the terminating
end of a section at the upstream side (the terminating
end 582B of the second section 582, for example) and
the height of the starting end of a section at the down-
stream side (the starting end 583A of the third section
583, for example) as an adjacent section, a thickness of
the drain pan 50 can be suppressed while providing a
steep slope in the inclination of the bottom of the outer
groove 58 (the sections 581 to 584).
[0032] The communicating parts 540 that communi-
cate between the outer groove 58 and the inner groove
56 are provided in the partition wall 54 and positioned
corresponding to the terminating ends 581B to 584B of
the sections 581 to 584. Each communicating part 540
is a portion in which the drain flows from the outer groove
58 to the inner groove 56 or from the inner groove 56 to
the outer groove 58. The communicating part 540 is a
groove (see Fig. 8) provided to cross the partition wall
54. The communicating part 540 is not limited to the
groove and may be a through-hole that communicates
between the outer groove 58 and the inner groove 56.
[0033] In the present embodiment, the terminating
ends 581B to 583B of the first to third sections 581 to
583 are formed at corners of the drain pan 50 (that is,
the corners of the casing 21 of the indoor unit 2 at posi-
tions deviated from a front position of the blowout open-

ings 25). Therefore, the communicating parts 540 pro-
vided at positions corresponding to the terminating ends
581B to 583B are also provided at the corners of the drain
pan 50. Straight line portions 53 at peripheral parts of the
drain pan 50 are portions that define the lower ends of
the blowout openings 25 of the indoor unit 2 (see Fig. 3).
[0034] At the terminating ends 581B to 583B of the first
to third sections 581 to 583, the bottoms of the outer
groove 58 and the bottoms of the communicating parts
540 integrally configure inclination surfaces of descend-
ing slopes toward the inner groove 56. Accordingly, the
drain that flows from the sides of the starting ends 581A
to 583A does not stay for a long time in the terminating
ends 581B to 583B of the first to third sections 581 to
583, and securely flows into the inner groove 56.
[0035] The drain pump 60 is laid out at the terminating
end 584B of the fourth section 584. The drain that flows
in the inner groove 56 (including the drain that flows in
the first to third sections 581 to 583 and flows into the
inner groove 56) flows into the terminating end 584B of
the fourth section 584 through the communicating part
540 (see Fig. 9) that communicates between the termi-
nating end 56B of the inner groove 56 and the terminating
end 584B of the fourth section 584.
[0036] The drain pump 60 has a pump body 61 and a
water level sensor 62. In the drain pump 60, when the
water level sensor 62 detects that the drain collected in
the terminating end 584B of the fourth section 584 (the
terminating end of the outer groove 58) reaches a pre-
determined water level, the pump body 61 is driven to
discharge the drain to an outside of the indoor unit 2.
[0037] In the indoor unit 2, move of the drain in the
drain receiver 52 to the region on the primary side (that
is, the move from the inner groove 56 to the outer groove
58) by a pressure difference between the pressure in the
region on the primary side and the pressure in the region
on the secondary side is blocked by providing the partition
wall 54 in the drain pan 50. Accordingly, a rise in the
water level in the region on the secondary side (the outer
groove 58) of the drain receiver 52 can be securely pre-
vented. Further, by setting the slope of the bottom of the
outer groove 58 to be steeper than the slope of the bottom
of the inner groove 56, the drain received by the outer
groove 58 can be quickly passed to the drain pump 60
side. Accordingly, by shortening a stay time of the drain
in the region on the secondary side (the outer groove
58), scattering of the drain to the outside of the indoor
unit 2 can be effectively prevented.
[0038] In the indoor unit 2 according to the present em-
bodiment, the drain that flows in the outer groove 58 can
flow into the inner groove 56 through the communicating
parts 540 on the way to the drain pump 60. Therefore, a
stay time of the drain in the outer groove 58 becomes
even shorter, and scattering of the drain in the outer
groove 58 to the outside of the indoor unit 2 can be more
securely prevented. Specifically, at positions where the
communicating parts 540 are provided, the height posi-
tion of the bottom of the outer groove 58 is the same as
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or higher than the height position of the bottom of the
inner groove 56. Therefore, when the drain that flows in
the outer groove 58 arrives at the positions of the com-
municating parts 540, the drain flows from the outer
groove 58 into the inner groove 56 through the commu-
nicating parts 540. Accordingly, a distance over which
the drain flows in the outer groove 58 becomes short,
and the stay time of the drain in the outer groove 58 be-
comes even shorter.
[0039] Because the communicating parts 540 are pro-
vided at positions deviated from the front position of the
blowout opening 25 of the indoor unit 2, the air that
passed through the communicating parts 540 is not easily
blown out from the blowout opening 25 as compared with
a case where the communicating parts 540 are provided
at the front position. Therefore, a flow rate of the air blown
out from the region on the primary side through the com-
municating parts 540 to the region on the secondary side
can be suppressed. As a result, scattering of the drain in
the outer groove 58 and the communicating parts 540 to
the outside of the indoor unit 2 by the airflow can be sup-
pressed.
[0040] In the indoor unit 2 according to the present em-
bodiment, by partitioning the outer groove 58 into the
plurality of sections 581 to 584, the distance over which
the drain can flow in the outer groove 58 is shortened.
That is, in the indoor unit 2 according to the present em-
bodiment, by partitioning the outer groove 58 into the
plurality of sections 581 to 584, the stay time of the drain
in the outer groove 58 is made shorter. Accordingly, scat-
tering of the drain from the outer groove 58 to the outside
of the indoor unit 2 can be more securely prevented.
[0041] By partitioning the outer groove 58 into the plu-
rality of sections 581 to 584, the outer groove 58 can be
laid out in a serrated shape having a height difference
provided between the height of the terminating end of a
section at the upstream side (the terminating end 582B
of the second section 582, for example) and the height
of the starting end of a section at the downstream side
(the starting end 583A of the third section 583, for exam-
ple) as an adjacent section. Accordingly, a thickness of
the drain pan 50 can be suppressed while providing a
steep slope in the inclination of the bottom of the outer
groove 58 (the sections 581 to 582).
[0042] Because the communicating parts 540 are pro-
vided at lower end positions (the terminating ends 581B
to 583B) of the first to third sections 581 to 583, respec-
tively, the drain that flowed in the sections 581 to 583 all
flows into the inner groove 56 through the communicating
parts 540. Therefore, a long-time stay of the drain in the
outer groove 58 can be prevented.
[0043] The indoor unit for the air conditioner according
to the present invention is not limited to the above em-
bodiment, and can be variously modified within a range
not deviating from the gist of the present invention.
[0044] In the indoor unit 2 according to the present em-
bodiment, the communicating parts 540 are laid out at
positions (the corners of the indoor unit 2) deviated from

the front position of the blowout opening 25 of the indoor
unit 2 in the horizontal direction. However, the layout po-
sitions of the communicating parts 540 are not limited to
these positions. For example, the communicating parts
540 may be provided at the front position of the blowout
opening 25 in the horizontal direction. In this case, the
communicating parts 540 are provided at a position lower
than the blowout opening 25. Accordingly, the flow rate
of the air that flows from the region on the primary side
to the region on the secondary side through the commu-
nicating parts 540 can be suppressed, and scattering of
the drain to the outside by the airflow can be suppressed.
[0045] In the indoor unit 2 according to the present em-
bodiment, the communicating parts 540 are provided at
only the positions 581B to 584B where the bottoms of
the outer groove 58 (the sections 581 to 584) are the
lowest. However, the communicating parts 540 are not
limited to this configuration. The communicating parts
540 may be provided at intermediate positions in the
height direction in addition to the lowest positions. Even
when the communicating parts 540 are provided at the
intermediate positions, the drain that flows in the outer
groove 58 can also flow into the inner groove 56 through
the communicating parts 540, and the distance over
which the drain flows in the outer groove 58 can be short-
ened.
[0046] In the indoor unit 2 according to the present em-
bodiment, inclination angles of the bottoms of the sec-
tions 581 to 584 change in the middle of the length di-
rection. However, the inclination angles are not limited
to this configuration. In the sections 581 to 584, the in-
clination angles of the bottoms from the starting ends
581A to 584A to the terminating ends 581B to 584B may
be constant.
[0047] In the indoor unit 2 according to the present em-
bodiment, the four (the plurality of) communicating parts
540 are provided. However, the communicating parts 540
are not limited to this configuration. One communicating
part 540 may be provided at the most downstream end
(a terminal end) of the inner groove 56 or the outer groove
58, with the outer groove 58 not being partitioned (seg-
mented). That is, the inner groove 56 and the outer
groove 58 may be communicated at only the vicinity of
the layout position of the drain pump 60.
[0048] The communicating parts 540 may not be pro-
vided. In this case, the drain pumps 60 are provided in
the terminating end of the inner groove 56 and in the
terminating end of the outer groove 58, respectively.
[0049] Although the indoor unit 2 according to the
present embodiment is of a ceiling-suspended type, the
indoor unit may be a ceiling-embedded type (what is
called a cassette type). That is, in the indoor unit 2 ac-
cording to the present embodiment, although the blowout
opening 25 is formed on a side surface, the blowout open-
ing may be formed on a bottom surface.
[0050] In the ceiling-embedded type indoor unit, the
inner groove 56 and the outer groove 58 are formed by
providing the partition wall 54 in the drain receiver 52,
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and the inclination angle of the bottom of the outer groove
58 is set larger than the inclination angle of the bottom
of the inner groove 56. Accordingly, a rise in the water
level in the region on the secondary side (the outer groove
58) by quickly passing the drain received by the outer
groove 58 to the drain pump 60 side, scattering of the
drain to the outside of the indoor unit can be prevented.
[0051] Although the indoor unit 2 according to the
present embodiment blows out air to four directions, the
indoor unit 2 is not limited to this configuration. The indoor
unit may blow out air to two directions, or to one direction.
[0052] Although the indoor unit 2 according to the
present embodiment is used for the air conditioner 1 that
performs both a cooling operation and a heating opera-
tion, the indoor unit 2 is not limited to this configuration.
The indoor unit may be exclusively used for a cooling air
conditioner or may be exclusively used for a heating air
conditioner.

[Summary of the Embodiments]

[0053] The above embodiment is summarized as fol-
lows.
[0054] According to the above configuration, an indoor
unit for an air conditioner includes a heat exchanger, a
drain pan laid out at a lower side of the heat exchanger,
and a drain pump that discharges water collected in the
drain pan to an outside. The drain pan includes a drain
receiver that is extended along the heat exchanger and
that receives the water generated on a surface of the
heat exchanger, at the lower side of the heat exchanger,
and a partition wall that is erected to be in contact with
the heat exchanger from a lower side and that partitions
an inside of the drain receiver into a region on an up-
stream side and a region on a downstream side of an
airflow so as to form an inner groove which receives the
water in the region on the upstream side of the airflow
and an outer groove which receives the water in the re-
gion on the downstream side of the airflow. A bottom of
the outer groove and a bottom of the inner groove have
respectively inclinations which are descending slopes
where the water flows toward the drain pump. An average
inclination angle of the bottom of the outer groove is larger
than an inclination angle of the bottom of the inner groove.
[0055] According to such a configuration, by providing
the partition wall, move of the drain in the drain receiver
(the water from the heat exchanger) to the region on the
secondary side (that is, move from the inner groove to
the outer groove) by the pressure difference between the
pressure in the region on the primary side of the heat
exchanger (the region on the upstream side of the airflow
blown out from the indoor unit) and the pressure in the
region on the secondary side (the region on the down-
stream side of the airflow) can be blocked. Accordingly,
in the drain receiver, a rise in the water level in the region
on the secondary side (the outer groove) can be securely
prevented. By providing the partition wall, the slope of
the bottom surface of the outer groove can be set steeper

than the slope of the bottom surface of the inner groove.
Accordingly, by quickly passing the water (the drain) re-
ceived by the outer groove to the drain pump side, the
stay time of the drain in the region on the secondary side
(the outer groove) can be shortened. As a result, scat-
tering of the drain to the outside of the indoor unit can be
effectively prevented.
[0056] Further, in the indoor unit for the air conditioner
according to the embodiment, the partition wall may have
one or a plurality of communicating parts that communi-
cate between the outer groove and the inner groove. A
height position of the bottom of the outer groove at a
position of the communicating part may be the same as
or higher than a height position of the bottom of the inner
groove at the position of the communicating part. The
communicating part may be provided at a position devi-
ated from a front position of the blowout opening of air in
the indoor unit.
[0057] According to such a configuration, the drain that
flows in the outer groove can flow into the inner groove
through the communicating parts on the way to the drain
pump. Therefore, the stay time of the drain in the outer
groove becomes shorter. As a result, scattering of the
drain in the outer groove to the outside of the indoor unit
can be more securely prevented. Specifically, at posi-
tions where the communicating parts are provided, the
height position of the bottom of the outer groove becomes
the same as or higher than the height position of the
bottom of the inner groove. Therefore, when the drain
that flows in the outer groove arrives at the positions of
the communicating parts, the drain flows from the outer
groove into the inner groove through the communicating
parts. Accordingly, a distance over which the drain flows
in the outer groove becomes short, and the stay time of
the drain in the outer groove becomes shorter.
[0058] Further, because the communicating parts are
provided at positions deviated from the front position of
the blowout opening of the indoor unit, a pressure loss
from when the air passed through the communicating
parts till when the air is blown out from the blowout open-
ing increases as compared with a case where the com-
municating parts are provided at the front position. Ac-
cordingly, a flow rate of the air blown out from the region
on the primary side to the region on the secondary side
through the communicating parts is suppressed. As a
result, scattering of the drain in the outer groove and the
inner groove to the outside of the indoor unit by the airflow
can be suppressed.
[0059] In the indoor unit for the air conditioner accord-
ing to the embodiment, the outer groove may be parti-
tioned into a plurality of sections in the longitudinal direc-
tion of the outer groove. The communicating part may be
provided at a lower end position which is the lowest part
of the bottom in each section of the outer groove.
[0060] In this way, by setting shorter the stay time of
the drain in the outer groove by shortening the distance
over which the drain can flow in the outer groove, scat-
tering of the drain from the outer groove to the outside
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of the indoor unit can be more securely prevented.
[0061] By partitioning the outer groove into a plurality
of sections, the outer groove can be laid out in a serrated
shape having a height difference provided between the
height of the terminating end of a section at the upstream
side and the height of the starting end of a section at the
downstream side as an adjacent section. Accordingly, a
thickness of the drain pan can be suppressed while pro-
viding a steep slope in the inclination of the bottom of the
outer groove (each section).
[0062] Because the communicating parts are provided
at lower end positions of the respective sections, the drain
that flowed in the sections all flows into the inner groove
through the communicating parts. Therefore, a long-time
stay of the drain in the outer groove can be prevented.
[0063] In the indoor unit for the air conditioner accord-
ing to the embodiment, the partition wall may have one
or a plurality of communicating parts that communicate
between the outer groove and the inner groove. The outer
groove may be partitioned into a plurality of sections in
the longitudinal direction of the outer groove. A height
position of the bottom of the outer groove at a position
of the communicating part may be the same as or higher
than a height position of the bottom of the inner groove
at the position of the communicating part. The commu-
nicating parts may be provided at a lower end position
which is the lowest part of the bottom in each section of
the outer groove.
[0064] According to such a configuration, by setting
shorter the stay time of the drain in the outer groove by
shortening the distance over which the drain can flow in
the outer groove, scattering of the drain from the outer
groove to the outside of the indoor unit can be more se-
curely prevented.
[0065] By partitioning the outer groove into a plurality
of sections, the outer groove can be laid out in a serrated
shape having a height difference provided between the
height of the terminating end of a section at the upstream
side and the height of the starting end of a section at the
downstream side as an adjacent section. Accordingly, a
thickness of the drain pan can be suppressed while pro-
viding a steep slope in the inclination of the bottom of the
outer groove (each section).
[0066] Because the communicating parts are provided
at lower end positions of the respective sections, the drain
that flowed in the sections all flows into the inner groove
through the communicating parts. Therefore, a long-time
stay of the drain in the outer groove can be prevented.
[0067] Further, in the indoor unit for the air conditioner
according to the embodiment, when a communicating
part is provided in the partition wall, the bottom of the
outer groove may have an inclination which is a descend-
ing slope from the outer groove toward the inner groove,
at the position of the communicating part.
[0068] According to such a configuration, the drain that
flowed in the outer groove (each section) more securely
flows into the inner groove through the communicating
part.

[0069] The indoor unit for the air conditioner according
to the embodiment may include a fan that blows out air
taken in from a lower side toward sideways, and one or
a plurality of blowout openings for blowing out the air to
an outside. The heat exchanger may be formed in a
shape of a substantial quadrilateral in a planar view and
laid out to surround the fan from a horizontal direction.
The blowout openings may be located on opposite sides
of the fan with respect to the heat exchanger, and pro-
vided at positions corresponding to sides of the substan-
tial quadrilateral. The communicating parts may be pro-
vided at positions corresponding to corners of the sub-
stantial quadrilateral.

Industrial Applicability

[0070] The present invention can be utilized as an in-
door unit for an air conditioner.

Explanation of Reference Numerals

[0071]

1 Air conditioner
2 Indoor unit
10 Indoor-side heat exchanger (Heat exchanger)
25 Blowout opening
27 Fan
33 Inlet port
50 Drain pan
52 Drain receiver
54 Partition wall
540 Communicating part
56 Inner groove
56a Bottom of inner groove
58 Outer groove
581 First section
582 Second section
583 Third section
584 Fourth section
60 Drain pump

Claims

1. An indoor unit for an air conditioner, comprising:

a heat exchanger (10);
a drain pan (50) laid out at a lower side of the
heat exchanger (10); and
a drain pump (60) that discharges water collect-
ed in the drain pan (50) to an outside, wherein
the drain pan (50) has:

a drain receiver (52) that is extended along
the heat exchanger (10) and that receives
the water generated on a surface of the heat
exchanger (10), at the lower side of the heat
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exchanger (10); and
a partition wall (54) that partitions an inside
of the drain receiver (52) into a region on an
upstream side and a region on a down-
stream side of an airflow so as to form an
inner groove (56) which receives the water
in the region on the upstream side of the
airflow and an outer groove (58) which re-
ceives the water in the region on the down-
stream side of the airflow,
characterized in that:

a bottom of the outer groove (58) and
a bottom of the inner groove (56) have
respectively inclinations which are de-
scending slopes where the water flows
toward the drain pump (60),
wherein the partition wall (54) is erected
to be in contact with the heat exchanger
(10) from a lower side, and
an inclination angle of the inclination of
the bottom of the outer groove (58) is
larger than an inclination angle of the
inclination of the bottom of the inner
groove (56).

2. The indoor unit for an air conditioner according to
claim 1, wherein
the partition wall (54) has one or a plurality of com-
municating parts (540) that communicate between
the outer groove (58) and the inner groove (56),
a height position of the bottom of the outer groove
(58) at a position of the communicating part (540) is
the same as or higher than a height position of the
bottom of the inner groove (56) at the position of the
communicating part (540), and
the communicating part is provided at a position de-
viated from a front position of a blowout opening of
air in the indoor unit (2).

3. The indoor unit for an air conditioner according to
claim 2, wherein
the outer groove (58) is partitioned into a plurality of
sections (581-584) in a longitudinal direction of the
outer groove (58), and
the communicating part (540) is provided at a lower
end position which is the lowest part of the bottom
in each section (581-584) of the outer groove (58).

4. The indoor unit for an air conditioner according to
claim 1, wherein
the partition wall (54) has one or a plurality of com-
municating parts (540) that communicate between
the outer groove (58) and the inner groove (56),
the outer groove (58) is partitioned into a plurality of
sections (581-584) in a longitudinal direction of the
outer groove (58),
a height position of the bottom of the outer groove

(58) at a position of the communicating part (540) is
the same as or higher than a height position of the
bottom of the inner groove (56) at the position of the
communicating part (540), and
the communicating part (540) is provided at a lower
end position which is the lowest part of the bottom
in each section (581-584) of the outer groove (58).

5. The indoor unit for an air conditioner according to
any one of claims 2 to 4, wherein the bottom of the
outer groove (58) has an inclination which is a de-
scending slope from the outer groove (58) toward
the inner groove (56), at the position of the commu-
nicating part (540),
wherein the height position of the bottom of the outer
groove (58) at the position of the communicating part
(540) is higher than the height position of the bottom
of the inner groove (56) at the position of the com-
municating part (540).

6. The indoor unit for an air conditioner according to
any one of claims 2 to 5, further comprising:

a fan (27) that blows out air taken in from a lower
side toward sideways; and
one or a plurality of blowout openings (25) for
blowing out the air to an outside, wherein
the heat exchanger (10) is formed in a shape of
a substantial quadrilateral in a planar view and
laid out to surround the fan (27) from a horizontal
direction,
the blowout openings (25) are located on oppo-
site sides of the fan (27) with respect to the heat
exchanger (10), and provided at positions cor-
responding to sides of the substantial quadrilat-
eral, and
the communicating parts (540) are provided at
positions corresponding to corners of the sub-
stantial quadrilateral.

Patentansprüche

1. Innenraumeinheit für eine Klimaanlage, umfassend:

einen Wärmetauscher (10);
eine Ablaufwanne (50), die an einer Unterseite
des Wärmetauschers (10) angeordnet ist; und
eine Ablaufpumpe (60), die in der Ablaufpumpe
(50) gesammeltes Wasser nach außen ablässt,
wobei
die Ablaufwanne (50) Folgendes aufweist:

eine Ablaufaufnahme (52), die sich entlang
des Wärmetauschers (10) erstreckt und die
das auf einer Oberfläche des Wärmetau-
schers (10) erzeugte Wasser an der Unter-
seite des Wärmetauschers (10) aufnimmt;
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und
eine Unterteilungswand (54), die ein Inne-
res der Ablaufaufnahme (52) in einen Be-
reich auf einer stromaufwärtigen Seite und
einen Bereich auf einer stromabwärtigen
Seite eines Luftstroms unterteilt, so dass ei-
ne innere Rinne (56), die das Wasser in dem
Bereich auf der stromaufwärtigen Seite des
Luftstroms aufnimmt, und eine äußere Rin-
ne (58), die das Wasser in dem Bereich auf
der stromabwärtigen Seite des Luftstroms
aufnimmt, gebildet werden,
dadurch gekennzeichnet, dass:

ein Boden der äußeren Rinne (58) und
ein Boden der inneren Rinne (56) je-
weils Neigungen aufweisen, die abfal-
lende Schrägen sind, wo das Wasser
zur Ablaufpumpe (60) hin strömt,
wobei die Unterteilungswand (54) so
errichtet ist, dass sie mit dem Wärme-
tauscher (10) von einer Unterseite aus
in Kontakt steht, und
ein Neigungswinkel der Neigung des
Bodens der äußeren Rinne (58) größer
ist als ein Neigungswinkel der Neigung
des Bodens der inneren Rinne (56).

2. Innenraumeinheit für eine Klimaanlage nach An-
spruch 1, wobei
die Unterteilungswand (54) einen oder mehrere ver-
bindende Teile (540) aufweist, die zwischen der äu-
ßeren Rinne (58) und der inneren Rinne (56) mitein-
ander in Verbindung stehen,
wobei eine Höhenposition des Bodens der äußeren
Rinne (58) an einer Position des verbindenden Teils
(540) gleich oder höher als eine Höhenposition des
Bodens der inneren Rinne (56) an der Position des
verbindenden Teils (540) ist und
der verbindende Teil an einer Position bereitgestellt
ist, die von einer vorderen Position einer Ausblas-
öffnung für Luft in der Innenraumeinheit (2) abweicht.

3. Innenraumeinheit für eine Klimaanlage nach An-
spruch 2, wobei
die äußere Rinne (58) in einer Längsrichtung der äu-
ßeren Rinne (58) in eine Vielzahl von Abschnitten
(581-584) unterteilt ist und
der verbindende Teil (540) an einer unteren Endpo-
sition bereitgestellt ist, die der unterste Teil des Bo-
dens in jedem Abschnitt (581-584) der äußeren Rin-
ne (58) ist.

4. Innenraumeinheit für eine Klimaanlage nach An-
spruch 1, wobei
die Unterteilungswand (54) einen oder mehrere ver-
bindende Teile (540) aufweist, die zwischen der äu-
ßeren Rinne (58) und der inneren Rinne (56) mitein-

ander in Verbindung stehen,
die äußere Rinne (58) in einer Längsrichtung der äu-
ßeren Rinne (58) in eine Vielzahl von Abschnitten
(581-584) unterteilt ist,
wobei eine Höhenposition des Bodens der äußeren
Rinne (58) an einer Position des verbindenden Teils
(540) gleich oder höher als eine Höhenposition des
Bodens der inneren Rinne (56) an der Position des
verbindenden Teils (540) ist und
der verbindende Teil (540) an einer unteren Endpo-
sition bereitgestellt ist, die der unterste Teil des Bo-
dens in jedem Abschnitt (581-584) der äußeren Rin-
ne (58) ist.

5. Innenraumeinheit für eine Klimaanlage nach einem
der Ansprüche 2 bis 4, wobei der Boden der äußeren
Rinne (58) an der Position des verbindenden Teils
(540) eine Neigung aufweist, die eine abfallende
Schräge von der äußeren Rinne (58) zu der inneren
Rinne (56) ist,
wobei die Höhenposition des Bodens der äußeren
Rinne (58) an der Position des verbindenden Teils
(540) höher ist als die Höhenposition des Bodens
der inneren Rinne (56) an der Position des verbin-
denden Teils (540).

6. Innenraumeinheit für eine Klimaanlage nach einem
der Ansprüche 2 bis 5, weiter umfassend:

ein Gebläse (27), das die von einer Unterseite
angesaugte Luft zur Seite hin ausbläst; und
eine oder eine Vielzahl von Ausblasöffnungen
(25) zum Ausblasen der Luft nach außen, wobei
der Wärmetauscher (10) in einer Draufsicht im
Wesentlichen in einer Form eines Vierecks aus-
gebildet und so angeordnet ist, dass er das Ge-
bläse (27) aus einer horizontalen Richtung um-
gibt,
die Ausblasöffnungen (25) auf gegenüberlie-
genden Seiten des Gebläses (27) in Bezug auf
den Wärmetauscher (10) befindlich sind und an
Positionen bereitgestellt sind, die den Seiten
des im Wesentlichen Vierecks entsprechen, und
die verbindenden Teile (540) an Positionen be-
reitgestellt sind, die den Ecken des im Wesent-
lichen Vierecks entsprechen.

Revendications

1. Unité intérieure pour un climatiseur, comprenant :

un échangeur de chaleur (10) ;
une cuvette de récupération (50) disposée au
niveau d’un côté inférieur de l’échangeur de cha-
leur (10) ; et
une pompe de vidange (60) qui évacue l’eau
collectée dans la cuvette de récupération (50)
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vers l’extérieur, dans laquelle
la cuvette de récupération (50) présente :

un receveur de vidange (52) qui s’étend le
long de l’échangeur de chaleur (10) et qui
reçoit l’eau produite sur une surface de
l’échangeur de chaleur (10), au niveau du
côté inférieur de l’échangeur de chaleur
(10) ; et
une paroi de séparation (54) qui sépare un
intérieur du receveur de vidange (52) en une
région sur un côté amont et une région sur
un côté aval d’un flux d’air de façon à former
une rainure interne (56) qui reçoit l’eau dans
la région sur le côté amont du flux d’air et
une rainure externe (58) qui reçoit l’eau
dans la région sur le côté aval du flux d’air,
caractérisée en ce que :

un fond de la rainure externe (58) et un
fond de la rainure interne (56) présen-
tent des inclinaisons respectives qui
forment des pentes descendantes où
l’eau s’écoule vers la pompe de vidan-
ge (60),
dans laquelle la paroi de séparation
(54) est érigée de manière à être en
contact avec l’échangeur de chaleur
(10) depuis un côté inférieur, et
un angle d’inclinaison de l’inclinaison
du fond de la rainure externe (58) est
supérieur à un angle d’inclinaison de
l’inclinaison du fond de la rainure inter-
ne (56).

2. Unité intérieure pour un climatiseur selon la reven-
dication 1, dans laquelle
la paroi de séparation (54) présente une ou une plu-
ralité de parties communicantes (540) qui commu-
niquent entre la rainure externe (58) et la rainure
interne (56),
une position en hauteur du fond de la rainure externe
(58) dans une position de la partie communicante
(540) est identique ou supérieure à une position en
hauteur du fond de la rainure interne (56) dans la
position de la partie communicante (540), et
la partie communicante est prévue dans une position
déviée d’une position avant d’une ouverture de souf-
flage d’air dans l’unité intérieure (2).

3. Unité intérieure pour un climatiseur selon la reven-
dication 2, dans laquelle
la rainure externe (58) est divisée en une pluralité
de sections (581-584) dans une direction longitudi-
nale de la rainure externe (58), et
la partie communicante (540) est prévue dans une
position d’extrémité inférieure qui est la partie la plus
basse du fond dans chaque section (581-584) de la

rainure externe (58).

4. Unité intérieure pour un climatiseur selon la reven-
dication 1, dans laquelle
la paroi de séparation (54) présente une ou une plu-
ralité de parties communicantes (540) qui commu-
niquent entre la rainure externe (58) et la rainure
interne (56),
la rainure externe (58) est divisée en une pluralité
de sections (581-584) dans une direction longitudi-
nale de la rainure externe (58),
une position en hauteur du fond de la rainure externe
(58) dans une position de la partie communicante
(540) est identique ou supérieure à une position en
hauteur du fond de la rainure interne (56) dans la
position de la partie communicante (540), et
la partie communicante (540) est prévue dans une
position d’extrémité inférieure qui est la partie la plus
basse du fond dans chaque section (581-584) de la
rainure externe (58).

5. Unité intérieure pour climatiseur selon l’une quelcon-
que des revendications 2 à 4, dans laquelle le fond
de la rainure externe (58) présente une inclinaison
qui est une pente descendante à partir de la rainure
externe (58) vers la rainure interne (56), dans la po-
sition de la partie communicante (540),
dans laquelle la position en hauteur du fond de la
rainure externe (58) dans la position de la partie com-
municante (540) est supérieure à la position en hau-
teur du fond de la rainure interne (56) dans la position
de la partie communicante (540).

6. Unité intérieure pour un climatiseur selon l’une quel-
conque des revendications 2 à 5, comprenant en
outre :

un ventilateur (27) qui souffle l’air aspiré à partir
d’un côté inférieur vers le côté ; et
une ou une pluralité d’ouvertures de soufflage
(25) pour souffler l’air vers un extérieur, dans
laquelle
l’échangeur de chaleur (10) a la forme d’un qua-
drilatère substantiel dans une vue plane et est
disposé de façon à entourer le ventilateur (27)
à partir d’une direction horizontale,
les ouvertures de soufflage (25) sont situées sur
des côtés opposés du ventilateur (27) par rap-
port à l’échangeur de chaleur (10), et prévues
dans des positions correspondant aux côtés du
quadrilatère substantiel, et
les parties communicantes (540) sont prévues
dans des positions correspondant aux coins du
quadrilatère substantiel.
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