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(54) INDOOR UNIT FOR AIR CONDITIONER
(57)  Provided is an air-conditioner indoor unit in
which the contamination condition of a drain pan can be
grasped easily and quickly without removing the drain
pan from the case main body, thus allowing accurate
determination of whether it is time to clean the drain pan
and preventing drainage accumulated in the drain pan
from falling below the air-conditioner indoor unit during
inspection work and soiling the floor surface, a desktop,
etc. located below the air-conditioner indoor unit. Provid-
ed is an air-conditioner indoor unit (10) including, in a
case main body (11) embedded in a ceiling, an indoor
heat exchanger (12), a drain pan (13), an air-blower driv-
ing motor, an air blower (14), and an air deflector (15),
wherein the drain pan (13) has a through-hole (13b) pass-
ing therethrough in a plate thickness direction, and a
transparent member (19) is fitted in the through-hole
(13b).

FIG. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 228 609 A1 2

Description
Technical Field

[0001] The present invention relates to an air-condi-
tioner indoor unit, and in particular, to an air-conditioner
indoor unit for use in a ceiling-mounted air conditioner.

Background Art

[0002] A known example of an air-conditioner indoor
unit for use in a ceiling-mounted air conditioner is dis-
closed in Patent Citation 1.

Patent Citation 1: Japanese Unexamined Patent Appli-
cation, Publication No. 2007-271174

Disclosure of Invention
Problems to be Solved by the Invention

[0003] However, the invention disclosed in the above
Patent Citation has a problem in that a drain pan must
be removed from the case main body of the air-condi-
tioner indoor unit to check the contamination condition
of the drain pan, which makes inspection work trouble-
some, thus taking a long time for the inspection work.
Another problem is that drainage accumulated in the
drain pan falls when the drain pan is removed from the
case main body, soiling the floor surface, a desktop, etc.
located below (vertically below) the air-conditioner indoor
unit.

[0004] The presentinvention is made in consideration
of the above-described circumstances, and it is an object
thereof to provide an air-conditioner indoor unit in which
the contamination condition of a drain pan can be
grasped easily and quickly without removing the drain
pan from the case main body, thus allowing accurate
determination of whether it is time to clean the drain pan
and preventing drainage accumulated in the drain pan
from falling below the air-conditioner indoor unit during
inspection work and soiling the floor surface, a desktop,
etc. located below the air-conditioner indoor unit.
[0005] The present invention adopts the following so-
lutions to solve the problems described above.

An air-conditioner indoor unit according to a first aspect
of the present invention is an air-conditioner indoor unit
including, in a case main body embedded in a ceiling, an
indoor heat exchanger, a drain pan, an air-blower driving
motor, an air blower, and an air deflector, wherein the
drain pan has a through-hole passing therethrough in a
plate thickness direction, and a transparent member is
fitted in the through-hole.

[0006] With the air-conditioner indoor unit according
to the first aspect of the present invention, the grime
(build-up) condition inside the drain pan can be grasped
easily and quickly merely by looking at the grime adhering
to the inner surface of the transparent member, thus al-
lowing accurate determination of whether it is time to
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clean the drain pan.

Since the contamination condition inside the drain pan
can be grasped merely by looking at the grime adhering
to the inner surface of the transparent member, the floor
surface, a desktop, etc. located below (vertically below)
the air-conditioner indoor unit can be prevented from be-
ing soiled by the drainage during inspection work.
[0007] In the air-conditioner indoor unit, itis more pref-
erable that a plate-like reflecting plate be provided direct-
ly above the through-hole and the transparent member
and higher than the maximum water level of drainage in
such a manner that the upper surface and the lower sur-
face thereof are substantially parallel to a horizontal sur-
face.

[0008] With such an air-conditioner indoor unit, light
that has entered (has been introduced into) the inside of
the drain pan through the transparent member reaches
a surface (lower surface) of the reflecting plate and is
reflected by the reflecting plate toward the transparent
member, and thereafter exits (emerges) outside the drain
pan through the transparent member.

In other words, since the light reflected by the reflecting
plate illuminates the inner surface of the transparent
member more brightly, the grime (build-up) condition in-
side the drain pan can be grasped more easily and more
quickly, thus allowing more accurate determination of
whether it is time to clean the drain pan.

[0009] In the air-conditioner indoor unit, itis more pref-
erable that a columnar or prismatic reflecting member be
provided directly above the through-hole and the trans-
parent member and higher than the maximum water level
of drainage in such a manner that both end faces are
substantially parallel to a horizontal surface.

[0010] With such an air-conditioner indoor unit, light
that has entered (has been introduced into) the inside of
the drain pan through the transparent member reaches
the outer peripheral surface (outer surface: side surface)
of the reflecting member, is reflected by the reflecting
member toward the transparent member, and thereafter
exits (emerges) outside the drain pan through the trans-
parent member.

In other words, since the light reflected by the reflecting
member illuminates the inner surface of the transparent
member more brightly, the grime (build-up) condition in-
side the drain pan can be grasped more easily and more
quickly, thus allowing more accurate determination of
whether it is time to clean the drain pan.

Furthermore, since the reflecting member has a depth
along the vertical direction (extends in the vertical direc-
tion), the inspector (worker) can perform inspection at a
location (position) a little away (slightly away) from a lo-
cation directly below (vertically below) the transparent
member.

[0011] In the air-conditioner indoor unit, itis more pref-
erable that a circular truncated conical or truncated py-
ramidal reflecting member be provided directly above the
through-hole and the transparent member and higher
than the maximum water level of drainage in such a man-
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ner that a small-diameter-side end face is located at the
bottom and a large-diameter-side end face is located at
the top, and that the end faces are substantially parallel
to a horizontal surface.

[0012] With such an air-conditioner indoor unit, light
that has entered (has been introduced into) the inside of
the drain pan through the transparent member reaches
the outer peripheral surface (outer surface: side surface)
of the reflecting member, is reflected by the reflecting
member toward the transparent member, and thereafter
exits (emerges) outside the drain pan through the trans-
parent member.

In other words, since the light reflected by the reflecting
member illuminates the inner surface of the transparent
member more brightly, the grime (build-up) condition in-
side the drain pan can be grasped more easily and more
quickly, thus allowing more accurate determination of
whether it is time to clean the drain pan.

Furthermore, since the reflecting member has a depth
along the vertical direction (extends in the vertical direc-
tion) and expands in diameter toward the inner part, the
inspector (worker) can perform inspection at a location
directly below (vertically below) the transparent member
and a location a little away (slightly away) from the loca-
tion directly below.

[0013] In the air-conditioner indoor unit, it is more pref-
erable that quantifying means be provided on the lower
surface of the reflecting plate or on a side surface of the
reflecting member, for quantifying the grime condition.
[0014] With such an air-conditioner indoor unit, the
grime (build-up) condition inside the drain pan can be
grasped quantitatively or unambiguously depending on
how the quantifying means (for example, numerals) pro-
vided on the lower surface of the reflecting plate or on a
side surface of the reflecting member is viewed, which
can reduce differences in judgment that can be caused
among inspectors (workers) who look into the drain pan
through the transparent member.

[0015] In the air-conditioner indoor unit, it is more pref-
erable that at least one light source that illuminates the
lower surface of the reflecting plate or the side surface
of the reflecting member be provided.

[0016] With such an air-conditioner indoor unit, since
the lower surface of the reflecting plate or the side surface
of the reflecting member is brightly illuminated by the light
source, the grime (build-up) condition inside the drain
pan can be grasped more easily and more quickly merely
by looking into the drain pan through the transparent
member irrespective of light that enters (is introduced
into) the inside of the drain pan through the transparent
member (irrespective of the brightness (illuminance) in
the room), that is, even if it is dark in the room, thus al-
lowing more accurate determination of whether it is time
to clean the drain pan.

[0017] An air-conditioner indoor unit according to a
second aspect of the present invention is an air-condi-
tioner indoor unit including, in a case main body embed-
ded in a ceiling, an indoor heat exchanger, a drain pan,

15

20

25

30

35

40

45

50

55

a drain pump, an air-blower driving motor, an air blower,
and an air deflector, wherein the drain pan has a through-
hole passing therethrough in a plate thickness direction;
a transparent member is fitted in the through-hole; the
drain pump is disposed directly above the through-hole
and the transparent member; and the side surface of an
intake portion of the drain pump serves as a reflector.
[0018] With the air-conditioner indoor unit according
to the second aspect of the present invention, since the
side surface of the intake portion of the drain pump can
be used as a reflector, the need for a separate member,
such as a reflecting plate or a reflecting member, can be
eliminated, which can reduce the number of parts, thus
reducing the cost of manufacture.

[0019] An air-conditioner indoor unit according to a
third aspect of the present invention is an air-conditioner
indoor unit including, in a case main body embedded in
a ceiling, an indoor heat exchanger, a drain pan, an air-
blower driving motor, an air blower, and an air deflector,
wherein the drain pan has a through-hole passing there-
through in a plate thickness direction; a dam extending
upward and whose upper end is located higher than the
maximum water level of drainage is provided around the
inner rim of the through-hole; and a plug member whose
outer circumferential surface is in contact with the inner
circumferential surface of the through-hole and/or the in-
ner circumferential surface of the dam is detachably
mounted inside the through-hole and the dam.

[0020] With such an air-conditioner indoor unit accord-
ing to the third aspect of the present invention, during
inspection, the grime (build-up) condition inside the drain
pan can be grasped easily and quickly merely by remov-
ing the plug member, inserting a brush or the like toward
the upper surface (bottom surface) of the drain pan
through the through-hole, and looking at grime adhering
to the brush, thus allowing accurate determination of
whether it is time to clean the drain pan.

Moreover, since the drainage accumulated in the drain
pan can be blocked by the dam, the floor surface, a desk-
top, etc. located below (vertically below) the air-condi-
tioner indoor unit can be prevented from being soiled by
the drainage during inspection work.

[0021] In the air-conditioner indoor unit, it is more pref-
erable that a hinge having a rotation axis that is substan-
tially parallel to a horizontal direction be mounted on the
top face of the plug member with a support member ther-
ebetween; the base end of a rod-like member be mounted
to the hinge; the plug member have a through-hole at the
center; and the through-hole accommodate a wire mem-
ber of which one end is connected to the hinge and which
rotates the distal end of the rod-like member upward by
drawing the other end downward and which rotates the
distal end of the rod-like member downward by pushing
the other end upward.

[0022] With such an air-conditioner indoor unit, the
grime (build-up) condition inside the case main body can
be grasped more easily and more quickly merely by re-
moving the plug member from the drain pan in a state in
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which the distal end of the rod-like member is directed
upward by drawing the other end of the wire member
downward during inspection and looking at grime adher-
ing to the distal end of the rod-like member, thus allowing
more accurate determination of whether itis time to clean
the drain pan.

[0023] A ceiling-mounted air conditioner according to
a fourth aspect of the present invention is equipped with
an air-conditioner indoor unit in which the contamination
condition of adrain pan can be grasped easily and quickly
without removing the drain pan from a case main body,
thus allowing accurate determination of whether it is time
to clean the drain pan and preventing drainage accumu-
latedin the drain pan fromfalling below the air-conditioner
indoor unit during inspection work and soiling the floor
surface, a desktop, etc. located below the air-conditioner
indoor unit.

[0024] With the ceiling-mounted air conditioner ac-
cording to the fourth aspect of the present invention, in-
spection work on the drain pan of the air-conditioner in-
door unit can be performed easily and quickly.

Advantages of the Invention

[0025] The air-conditioner indoor unit according to the
present invention offers the advantages of allowing the
contamination condition of a drain pan to be grasped eas-
ily and quickly without removing the drain pan from a
case main body, allowing accurate determination of
whether it is time to clean the drain pan, and preventing
drainage accumulated in the drain pan from falling below
the air-conditioner indoor unit during inspection work and
soiling the floor, a desktop, etc. located below the air-
conditioner indoor unit.

Brief Description of Drawings
[0026]

[Fig. 1] Fig. 1 is a schematic configuration diagram
of an air-conditioner indoor unit according to a first
embodiment of the present invention.

[Fig. 2] Fig. 2 is an enlarged longitudinal sectional
view of a relevant part in Fig. 1.

[Fig. 3] Fig. 3 is an enlarged plan view of a relevant
part of an air-conditioner indoor unit according to a
second embodiment of the present invention.

[Fig. 4] Fig. 4 is an enlarged longitudinal sectional
view of a relevant part of an air-conditioner indoor
unit according to a third embodiment of the present
invention.

[Fig. 5] Fig. 5 is an enlarged plan view of a relevant
part of an air-conditioner indoor unit according to a
fourth embodiment of the present invention.

[Fig. 6] Fig. 6 is an enlarged longitudinal sectional
view of a relevant part of an air-conditioner indoor
unit according to a fifth embodiment of the present
invention.
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[Fig. 7] Fig. 7 is an enlarged plan view of a relevant
part of an air-conditioner indoor unit according to a
sixth embodiment of the present invention.

[Fig. 8] Fig. 8 is an enlarged longitudinal sectional
view of a relevant part of an air-conditioner indoor
unit according to a seventh embodiment of the
present invention.

[Fig. 9] Fig. 9 is an enlarged longitudinal sectional
view of a relevant part of an air-conditioner indoor
unit according to an eighth embodiment of the
present invention.

Explanation of Reference:
[0027]

10: air-conditioner indoor unit

11: case main body

12: indoor heat exchanger
13: drain pan

13b:  through-hole

14: air blower

15: air deflector

16: drain pump

16a: intake portion

19: transparent member

20: reflecting plate
30: air-conditioner indoor unit
31: reflecting plate

31a:  surface (lower surface)

40: air-conditioner indoor unit

41: reflecting member

50: air-conditioner indoor unit

51: reflecting member

51a:  outer peripheral surface (side surface)
60: air-conditioner indoor unit

61: reflecting member

70: air-conditioner indoor unit

71: reflecting member

71a:  outer peripheral surface (side surface)
80: air-conditioner indoor unit

81: light source

90: air-conditioner indoor unit

91: dam

92 plug member

92a:  outer circumferential surface
93: hinge

94 support member

95: rod-like member

96: wire member

L: maximum water level

Best Mode for Carrying Out the Invention

[0028] A first embodiment of an air-conditioner indoor
unit according to the present invention will be described
below with reference to Figs. 1 and 2.

Fig. 1 is a schematic configuration diagram of the air-
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conditionerindoor unitaccording to this embodiment; and
Fig. 2 is an enlarged longitudinal sectional view of a rel-
evant part in Fig. 1.

[0029] An air-conditioner indoor unit 10 constitutes a
ceiling-mounted air conditioner, together with an air-con-
ditioner outdoor unit and a refrigerant pipe (not shown).
The air-conditioner outdoor unit includes a compressor
for compressing arefrigerant, an outdoor heat exchanger
for heat-exchange between the refrigerant and outdoor
air, and an outdoor fan.

The refrigerant pipe joins the air-conditioner indoor unit
10 and the air-conditioner outdoor unit together to circu-
late the refrigerant between the air-conditionerindoor unit
and the air-conditioner outdoor unit.

[0030] As shown in Fig. 1, the air-conditioner indoor
unit 10 includes, in a case main body 11 embedded in a
ceiling (not shown), an indoor heat exchanger 12, a drain
pan 13, an air-blower driving motor (not shown), an air
blower 14, and an air deflector 15. A ceiling panel (not
shown) is mounted below the case main body 11. The
ceiling panel has an intake port at the center and an ex-
haust port on the outer side thereof adjacent to the intake
port.

[0031] During the operation of the ceiling-embedded
air conditioner, the refrigerant from the outdoor unit cir-
culates through the indoor heat exchanger 12, and the
air blower 14 is driven (rotated) by the air-blower driving
motor. Then, room air in the room is guided from the
intake port to the air deflector 15 through an intake grill
and a filter attached to the intake port and is sucked into
the air blower 14, thus being propelled. The air is cooled
or excessively heated into conditioned air in the process
of circulating through the indoor heat exchanger 12 and
is blown into the room through the exhaust port.

[0032] When room airis cooled by the indoor heat ex-
changer 12 during the cooling mode of the ceiling-em-
bedded air conditioner, moisture in the room air is con-
densed into liquid on the surface of the indoor heat ex-
changer 12 and falls in the form of drainage into the drain
pan 13. This drainage is collected into a drain pool 13a
(see Fig. 2) formed at a corner (an edge) of the drain pan
13, is sucked up therefrom by a drain pump 16, and is
discharged to the exterior of the room through a drain
pipe 17, a drain socket 18, and a discharge pipe (not
shown).

[0033] The drain pan 13 of the air-conditioner indoor
unit 10 according to this embodiment is provided with a
through-hole 13b passing through the drain pool 13a in
the plate thickness direction and having a circular shape
in plan view, and a transparent member (transparent ob-
ject) 19 having a circular shape in plan view is fitted in
the through-hole 13b. A reflecting plate 20 having a
square shape in plan view (or a circular shape in plan
view) is provided directly above (vertically above) the
through-hole 13b and the transparent member 19 and
higher than the maximum water level L of the drainage.
The reflecting plate 20 is a thin plate member made of,
for example, white plastic (for example, polystyrene
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(PS)).

[0034] With the air-conditioner indoor unit 10 accord-
ing to this embodiment, light that has entered (has been
introduced into) the inside of the case main body 11 (more
specifically, the inside of the drain pan 13) through the
transparent member 19 reaches a surface (lower sur-
face) 20a of the reflecting plate 20 and is reflected by the
reflecting plate 20 toward the transparent member 19,
and thereafter exits (emerges) outside the case main
body 11 (more specifically, outside the drain pan 13)
through the transparent member 19. At that time, if the
inner surface (upper surface) 19a of the transparent
member 19 is clean without any grime (for example, an
agar-like substance (slime) metabolized by pseu-
domonas) 21, as shown in the left half of Fig. 2, the sur-
face 20a of the reflecting plate 20 can be visually recog-
nized easily and clearly, and if the inner surface (upper
surface) 19a of the transparent member 19 becomes dirty
with the grime 21 built up thereon, as shown in the right
half of Fig. 2, the surface 20a of the reflecting plate 20
becomes hardly visible or becomes impossible to be vis-
ually recognized in accordance with the degree (level) of
the grime 21.

[0035] In other words, the grime (build-up) condition
inside the case main body 11 can be grasped easily and
quickly merely by looking into the case main body 11
(more specifically, the inside of the drain pan 13) through
the transparent member 19, thus allowing accurate de-
termination of whether it is time to clean the drain pan 13.
Since the contamination condition inside the case main
body 11 can be grasped merely by looking into the case
main body 11 through the transparent member 19, the
floor surface, a desktop, etc. located below (vertically be-
low) the air-conditioner indoor unit 10 can be prevented
from being soiled by the drainage during inspection work.
[0036] A second embodiment of the air-conditioner in-
door unit according to the present invention will be de-
scribed with reference to Fig. 3.

An air-conditioner indoor unit 30 according to this em-
bodiment differs from that of the above-described first
embodiment in that it has a reflecting plate 31 instead of
the reflecting plate 20. Since the other components are
the same as those of the first embodiment described
above, descriptions of those components will be omitted
here.

[0037] As shown in Fig. 3, numerals 0, 1, 2, and 3
(quantifying means) are drawn on a surface (lower sur-
face) 31a of the reflecting plate 31, and the numerals
drawn on the surface 31a of the reflecting plate 31 be-
come hardly visible or become impossible to be visually
recognized in the order 3, 2, 1, and 0 in accordance with
the degree of the grime 21.

[0038] With the air-conditioner indoor unit 30 accord-
ing to this embodiment, the grime (build-up) condition
inside the case main body 11 can be grasped quantita-
tively or unambiguously merely by looking into the case
main body 11 (more specifically, the inside of the drain
pan 13) through the transparent member 19, which can
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reduce differences in judgment that can be caused
among inspectors (workers) who look into the case main
body 11 through the transparent member 19.

Since the other operational advantages are the same as
those of the first embodiment described above, descrip-
tions thereof will be omitted here.

[0039] A third embodiment of the air-conditionerindoor
unit according to the present invention will be described
with reference to Fig. 4.

An air-conditioner indoor unit 40 according to this em-
bodiment differs from that of the above-described em-
bodiments in that it has a reflecting member 41 instead
of the reflecting plate 20 or 31. Since the other compo-
nents are the same as those of the above-described em-
bodiments, descriptions of those components will be
omitted here.

[0040] As shownin Fig. 4, the reflecting member 41 is
a solid (or hollow) columnar (or prismatic) member made
of, for example, white plastic (for example, polystyrene
(PS)).

[0041] With the air-conditioner indoor unit 40 accord-
ing to this embodiment, light that has entered (has been
introduced into) the inside of the case main body 11 (more
specifically, the inside of the drain pan 13) through the
transparent member 19 reaches the outer peripheral sur-
face (outer surface: side surface) 41a of the reflecting
member 41, is reflected by the reflecting member 41 to-
ward the transparent member 19, and thereafter exits
(emerges) outside the case main body 11 (more specif-
ically, outside the drain pan 13) through the transparent
member 19. At that time, if the inner surface (upper sur-
face) 19a of the transparent member 19 is clean without
grime (for example, an agar-like substance (slime) me-
tabolized by pseudomonas) 21, as shown in the left half
of Fig. 4, the outer peripheral surface 41a of the reflecting
member 41 can be visually recognized easily and clearly,
and if the inner surface (upper surface) 19a of the trans-
parent member 19 becomes dirty with the grime 21 built
up thereon, as shown in the right half of Fig. 4, the outer
peripheral surface 41a of the reflecting member 41 be-
comes hardly visible or becomes impossible to be visu-
ally recognized in accordance with the degree (level) of
the grime 21.

[0042] In other words, the grime (build-up) condition
inside the case main body 11 can be grasped easily and
quickly merely by looking into the case main body 11
(more specifically, the inside of the drain pan 13) through
the transparent member 19, thus allowing accurate de-
termination of whether it is time to clean the drain pan 13.
Since the contamination condition inside the case main
body 11 can be grasped merely by looking into the case
main body 11 through the transparent member 19, the
floor surface, a desktop, etc. located below (vertically be-
low) the air-conditioner indoor unit 10 can be prevented
from being soiled by the drainage during inspection work.
Furthermore, as shown in Fig. 4, since the reflecting
member 41 has a depth along the vertical direction (ex-
tends in the vertical direction), the inspector (worker) can
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perform inspection at a location (position) a little away
(slightly away) from a location directly below (vertically
below) the transparent member 19.

[0043] A fourth embodiment of the air-conditioner in-
door unit according to the present invention will be de-
scribed with reference to Fig. 5.

An air-conditioner indoor unit 50 according to this em-
bodiment differs from that of the above-described third
embodimentin that it has a reflecting member 51 instead
of the reflecting member 41. Since the other components
are the same as those of the third embodiment described
above, descriptions of those components will be omitted
here.

[0044] As shown in Fig. 5, numerals 0, 1, 2, and 3
(quantifying means) are drawn on the outer peripheral
surface (outer surface: side surface) 51a of the reflecting
member 51 from the inner part toward the front side (from
the top toward the bottom), and the numerals drawn on
the outer peripheral surface 51a of the reflecting member
51 become hardly visible or become impossible to be
visually recognized in the order 0, 1, 2, and 3 in accord-
ance with the degree of the grime 21.

[0045] With the air-conditioner indoor unit 50 accord-
ing to this embodiment, the grime (build-up) condition
inside the case main body 11 can be grasped quantita-
tively or unambiguously merely by looking into the case
main body 11 (more specifically, the inside of the drain
pan 13) through the transparent member 19, which can
reduce differences in judgment that can be caused
among inspectors (workers) who look into the case main
body 11 through the transparent member 19.

Since the other operational advantages are the same as
those of the third embodiment described above, descrip-
tions thereof will be omitted here.

[0046] A fifth embodiment of the air-conditioner indoor
unit according to the present invention will be described
with reference to Fig. 6.

An air-conditioner indoor unit 60 according to this em-
bodiment differs from that of the above-described first
and second embodiments in that it has a reflecting mem-
ber 61 instead of the reflecting plate 20 or 31. Since the
other components are the same as those of the first and
second embodiments described above, descriptions of
those components will be omitted here.

[0047] Asshownin Fig. 6, the reflecting member 61 is
a solid (or hollow) circular truncated conical (or truncated
pyramidal) member made of, for example, white plastic
(forexample, polystyrene (PS)) and is disposed such that
a small-diameter end face is located at the bottom and
a large-diameter end face is located at the top (such that
the outer peripheral surface (outer surface: side surface)
61a expands from the bottom toward the top).

[0048] With the air-conditioner indoor unit 60 accord-
ing to this embodiment, light that has entered (has been
introduced into) the inside of the case mainbody 11 (more
specifically, the inside of the drain pan 13) through the
transparent member 19 reaches the outer peripheral sur-
face (outer surface: side surface) 61a of the reflecting



11 EP 2 228 609 A1 12

member 61, is reflected by the reflecting member 61 to-
ward the transparent member 19, and thereafter exits
(emerges) outside the case main body 11 (more specif-
ically, outside the drain pan 13) through the transparent
member 19. At that time, if the inner surface (upper sur-
face) 19a of the transparent member 19 is clean without
any grime (for example, an agar-like substance (slime)
metabolized by pseudomonas) 21, as shown in the left
half of Fig. 6, the outer peripheral surface 61a of the re-
flecting member 61 can be visually recognized easily and
clearly, and if the inner surface (upper surface) 19a of
the transparent member 19 becomes dirty with the grime
21 built up thereon, as shown in the right half of Fig. 6,
the outer peripheral surface 61a of the reflecting member
61 becomes hardly visible or becomes impossible to be
visually recognized in accordance with the degree (level)
of the grime 21.

[0049] In other words, the grime (build-up) condition
inside the case main body 11 can be grasped easily and
quickly merely by looking into the case main body 11
(more specifically, the inside of the drain pan 13) through
the transparent member 19, thus allowing accurate de-
termination of whether it is time to clean the drain pan 13.
Since the contamination condition inside the case main
body 11 can be grasped merely by looking into the case
main body 11 through the transparent member 19, the
floor surface, a desktop, etc. located below (vertically be-
low) the air-conditioner indoor unit 60 can be prevented
from being soiled by the drainage during inspection work.
Furthermore, as shown in Fig. 6, since the reflecting
member 61 has a depth along the vertical direction (ex-
tends in the vertical direction) and expands in diameter
toward the inner part, the inspector (worker) can perform
inspection at a location directly below (vertically below)
the transparent member 19 and at a location a little away
(slightly away) from the location directly below.

[0050] A sixth embodiment of the air-conditioner in-
door unit according to the present invention will be de-
scribed with reference to Fig. 7.

An air-conditioner indoor unit 70 according to this em-
bodiment differs from that of the above-described fifth
embodiment in that it has a reflecting member 71 instead
of the reflecting member 61. Since the other components
are the same as those of the fifth embodiment described
above, descriptions of those components will be omitted
here.

[0051] As shown in Fig. 7, numerals 0, 1, 2, and 3
(quantifying means) are drawn on the outer peripheral
surface (outer surface: side surface) 71a of the reflecting
member 71 from the inner part toward the front side (from
the top toward the bottom), and the numerals drawn on
the outer peripheral surface 71a of the reflecting member
71 become hardly visible or become impossible to be
visually recognized in the order 0, 1, 2, and 3 in accord-
ance with the degree of the grime 21.

[0052] With the air-conditioner indoor unit 70 accord-
ing to this embodiment, the grime (build-up) condition
inside the case main body 11 can be grasped quantita-
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tively or unambiguously merely by looking into the case
main body 11 (more specifically, the inside of the drain
pan 13) through the transparent member 19, which can
reduce differences in judgment that can be caused
among inspectors (workers) who look into the case main
body 11 through the transparent member 19.

Since the other operational advantages are the same as
those of the fifth embodiment described above, descrip-
tions thereof will be omitted here.

[0053] A seventh embodiment of the air-conditioner in-
door unit according to the present invention will be de-
scribed with reference to Fig. 8.

An air-conditioner indoor unit 80 according to this em-
bodiment differs from that of the above-described em-
bodiments in that it has at least one light source 81 that
brightly illuminates (radiates light of constant intensity
onto) the surfaces (lower surfaces) 20a and 31a of the
above-described reflecting plates 20 and 31 or the outer
peripheral surfaces (outer surfaces: side surfaces) 41a,
51a, 61a, and 71a of the reflecting members 41, 51, 61,
and 71. Since the other components are the same as
those of the embodiments described above, descriptions
of those components will be omitted here.

Fig. 8 shows a concrete example equipped with two light
sources 81 that brightly illuminate the surface 20a of the
reflecting plate 20 described in the first embodiment.
[0054] Examples of the light source 81 include a light-
emitting diode (LED) and a miniature bulb.

[0055] With the air-conditioner indoor unit 80 accord-
ing to this embodiment, since the surfaces (lower surfac-
es) 20a and 31a of the reflecting plates 20 and 31 or the
outer peripheral surfaces (outer surfaces: side surfaces)
41a, 51a, 61a, and 71a of the reflecting members 41, 51,
61, and 71 are brightly illuminated by the light source 81,
the grime (build-up) condition inside the case main body
11 can be grasped easily and quickly merely by looking
into the case main body 11 (more specifically, the inside
of the drain pan 13) through the transparent member 19
irrespective of light that enters (is introduced into) the
inside of the case main body 11 (more specifically, the
inside of the drain pan 13) through the transparent mem-
ber 19 (irrespective of the brightness (illuminance) in the
room), that is, even if it is dark in the room, thus allowing
accurate determination of whether it is time to clean the
drain pan 13.

Since the other operational advantages are the same as
those of the embodiments described above, descriptions
thereof will be omitted here.

[0056] An eighth embodiment of the air-conditioner in-
door unit according to the present invention will be de-
scribed with reference to Fig. 9.

The drain pan 13 of the air-conditioner indoor unit 90
according to this embodiment is provided with the
through-hole 13b passing through the drain pan 13 or
the drain pool 13a in a plate thickness direction and hav-
ing a circular shape in plan view, and a dam 91 extending
upward and whose upper end is located higher than the
maximum water level L of the drainage is provided around
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a rim inside (at the upper side of) the through-hole 13b.
In addition, a plug member (for example, a rubber plug)
92 whose outer circumferential surface 92a is in contact
(or tight contact) with the inner circumferential surface of
the through-hole 13b and/or the inner circumferential sur-
face of the dam 91 is detachably mounted inside the
through-hole 13b and the dam 91.

[0057] A hinge 93 having a rotation axis that is sub-
stantially parallel to the horizontal direction is mounted
on the top face of the plug member 92 with a support
member 94 therebetween. The base end of a rod-like
member 95 that is circular in cross section is mounted to
the hinge 93.

The plug member 92 has a through-hole (not shown) at
the center. The through-hole accommodates a wire
member 96 one end of which is connected to the hinge
93 and which rotates the distal end of the rod-like member
95 upward by drawing the other end downward and which
rotates the distal end of the rod-like member 95 down-
ward by pushing the other end upward.

The rod-like member 95 is set at a length so that the distal
end of the rod-like member 95 is located a little higher
than the upper surface (bottom surface) of the drain pool
13a or comes into contact with the upper surface (bottom
surface) of the drain pool 13a in the state shown in Fig.
9, thatis, in a state in which the wire member 96 is pushed
up to the highest position.

[0058] With the air-conditioner indoor unit 90 accord-
ing to this embodiment, the grime (build-up) condition
inside the case main body 11 can be grasped easily and
quickly merely by removing the plug member 92 from the
drain pan 13 in a state in which the distal end of the rod-
like member 95 is directed upward by drawing the other
end of the wire member 96 downward during inspection
and looking at the grime 21 adhering to the distal end of
the rod-like member 95, thus allowing accurate determi-
nation of whether it is time to clean the drain pan 13.
Moreover, since the drainage accumulated in the drain
pan 13 or the drain pool 13a can be blocked by the dam
91, the floor surface, a desktop, etc. located below (ver-
tically below) the air-conditioner indoor unit 90 can be
prevented from being soiled by the drainage during in-
spection work.

[0059] The present invention is not limited to the em-
bodiments described above, and various modifications,
changes, and combinations can be made without depart-
ing from the technical spirit of the present invention.
For example, the drain pump 16 may be disposed directly
above (vertically above) the through-hole 13b and the
transparent member 19, and a white-colored intake por-
tion 16a of the drain pump 16 (see Fig. 1) may be used
instead of the reflecting plate 20 or 31 or the reflecting
member 41, 51, 61, or 71 described above.

[0060] The quantifying means described in the sec-
ond, fourth, and sixth embodiments is not limited to nu-
merals but may be anything that has the same function,
such as symbols, patterns, gradation, or colors.
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Claims

1. An air-conditioner indoor unit comprising, in a case
main body embedded in a ceiling, an indoor heat
exchanger, a drain pan, an air-blower driving motor,
an air blower, and an air deflector, wherein
the drain pan has a through-hole passing there-
through in a plate thickness direction, and a trans-
parent member is fitted in the through-hole.

2. The air-conditioner indoor unit according to Claim 1,
wherein a plate-like reflecting plate is provided di-
rectly above the through-hole and the transparent
member and higher than the maximum water level
of drainage in such a manner that the upper surface
and the lower surface thereof are substantially par-
allel to a horizontal surface.

3. The air-conditioner indoor unit according to Claim 1,
wherein a columnar or prismatic reflecting member
is provided directly above the through-hole and the
transparent member and higher than the maximum
water level of drainage in such a manner that both
end faces are substantially parallel to a horizontal
surface.

4. The air-conditioner indoor unit according to Claim 1,
wherein a circular truncated conical or truncated py-
ramidal reflecting member is provided directly above
the through-hole and the transparent member and
higher than the maximum water level of drainage in
such a manner that a small-diameter-side end face
is located at the bottom and a large-diameter-side
end face is located at the top, and that the end faces
are substantially parallel to a horizontal surface.

5. The air-conditioner indoor unit according to one of
Claims 2to 4, wherein quantifying means is provided
on the lower surface of the reflecting plate or on a
side surface of the reflecting member, for quantifying
the grime condition.

6. An air-conditioner indoor unit comprising, in a case
main body embedded in a ceiling, an indoor heat
exchanger, a drain pan, a drain pump, an air-blower
driving motor, an air blower, and an air deflector,
wherein
the drain pan has a through-hole passing there-
through in a plate thickness direction; a transparent
member is fitted in the through-hole; the drain pump
is disposed directly above the through-hole and the
transparent member; and the side surface of an in-
take portion of the drain pump serves as a reflector.

7. The air-conditioner indoor unit according to one of
Claims 1 to 6, wherein at least one light source that
illuminates the lower surface of the reflecting plate
or the side surface of the reflecting member is pro-
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vided.

8. An air-conditioner indoor unit comprising, in a case
main body embedded in a ceiling, an indoor heat
exchanger, a drain pan, an air-blower driving motor, 5
an air blower, and an air deflector, wherein
the drain pan has a through-hole passing there-
through in a plate thickness direction; a dam extend-
ing upward and whose upper end is located higher
than the maximum water level of drainage is provid- 70
ed around the inner rim of the through-hole; and a
plug member whose outer circumferential surface is
in contact with the inner circumferential surface of
the through-hole and/or the inner circumferential sur-
face of the dam is detachably mounted inside the 75
through-hole and the dam.

9. The air-conditioner indoor unit according to Claim 8,
wherein a hinge having a rotation axis that is sub-
stantially parallel to a horizontal direction is mounted 20
on the top face of the plug member with a support
member therebetween; the base end of a rod-like
member is mounted to the hinge; the plug member
has a through-hole at the center; and the through-
hole accommodates a wire member one end of 25
which is connected to the hinge and which rotates
the distal end of the rod-like member upward by
drawing the other end downward and which rotates
the distal end of the rod-like member downward by
pushing up the other end. 30

10. A ceiling-mounted air conditioner comprising:

an air-conditioner indoor unit according to one

of Claims 1 to 9; 35
an air-conditioner outdoor unit including a com-
pressor for compressing a refrigerant and an
outdoor heat exchanger for exchanging heat be-
tween the refrigerant and outdoor air; and

a refrigerant pipe that joins the air-conditioner 40
indoor unit and the air-conditioner outdoor unit
together for circulating the refrigerant between

the air-conditioner indoor unit and the air-condi-

tioner outdoor unit.
45

50
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