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Description
Technical Field

[0001] The present invention relates to an air condi-
tioning apparatus.

Background Art

[0002] As a ceiling-concealed air conditioning appara-
tus of the related art, for example, an air conditioning
apparatus disclosed in Patent Literature 1 is known. In
this air conditioning apparatus, an airflow direction ad-
justing member having a flattened lower surface is ar-
ranged at an air outlet, and a convex surface is formed
at an air blower-side upper end of an air duct wall that
defines an air outlet channel at an upstream side of the
air outlet. Furthermore, an interior panel suitable for an
air conditioner and relating to the type having a couple
of juxtaposed air inlet and air outlet is known (see e.g.
Patent Literature 2, which discloses all the features of
the preamble of claim 1).

Citation List
Patent Literature
[0003]

[PTL 1] JP 2012-251676 A (FIG. 1)
[PTL 2] EP 1 947 397 A1

Summary of Invention
Technical Problem

[0004] In the ceiling-concealed air conditioning appa-
ratus of the related art, however, there is a problem in
that the airflow rate may be insufficient and noise may
be generated due to the airflow resistance caused at the
air outlet. As one factor of this problem, for example, the
air current may be separated at an inlet portion of the air
outlet when the air passing through a heat exchanger is
caused to flow into the air outlet. That is, when the air
current is separated, the airflow resistance is increased,
thereby causing decrease in airflow rate and increase in
noise.

[0005] Further, to address such a problem, in the
above-mentioned air conditioning apparatus disclosed in
PatentLiterature 1, the shape of the air duct wallis merely
devised, but no further consideration is given so as to
secure the airflow rate and reduce the noise.

[0006] The present invention has been made in view
of the above-mentioned circumstances, and it is there-
fore an object of the present invention to provide an air
conditioning apparatus capable of suppressing increase
in airflow resistance, thereby being capable of securing
a sufficient airflow rate and reducing noise. Solution to

10

15

20

25

30

35

40

45

50

55

Problem

[0007] Inordertoachieve the above-mentioned object,
an air conditioning apparatus according to claim 1 is pro-
vided. Dependent claims 2 and 3 provide preferred em-
bodiments of the invention. According to the presentin-
vention, there is provided an air conditioning apparatus,
including: a main body having at least one air inlet and
at least one air outlet each being formed at a lower part
of the main body; and a heat exchanger housed inside
the main body and arranged in a flow passage of air to
be sucked into the main body through the air inlet and
blown out to a target space through the air outlet, in which
the air outlet is formed between a heat exchanger outlet-
side air duct wall and an opposing air duct wall, which is
opposed to the heat exchanger outlet-side air duct wall,
and in which a thickness L1 of the heat exchanger outlet-
side air duct wall is 0.15L2 to 0.25L2, where L2 repre-
sents an inlet width of the air outlet.

[0008] According to an embodiment of the invention,
an upper end of the heat exchanger outlet-side air duct
wallincludes, in an air outlet-side region thereof, a curved
surface portion formed of a curved surface, which is con-
vex toward an air duct side. A range L3 of the curved
surface portion in a thickness direction is equal to or larg-
er than 0.4L1.

[0009] According to this embodiment, a part of the
curved surface portion, which is positioned at each end
portion of the heat exchanger outlet-side air duct wall in
alongitudinal direction, is larger than a part of the curved
surface portion, which is positioned at a center portion
of the heat exchanger outlet-side air duct wall in the lon-
gitudinal direction.

[0010] According to another embodiment of the inven-
tion, a thickness L1’ of the heat exchanger outlet-side air
duct wall at the each end portion in the longitudinal di-
rection is larger than the thickness L1 of the heat ex-
changer outlet-side air duct wall at the center portion in
the longitudinal direction.

[0011] Although not claimed for thisinvention, an upper
end of the heat exchanger outlet-side air duct wall may
include a curved surface portion and a flat surface por-
tion. The curved surface portion may be formed of a
curved surface, which is convex toward an air duct side,
and be positioned at the upper end of the heat exchanger
outlet-side air duct wall, which is close to a center portion
ofthe air outlet. The flat surface portion may be positioned
at the upper end of the heat exchanger outlet-side air
duct wall, which is closer to the heat exchanger than the
curved surface portion.

[0012] Although not claimed for this invention, the heat
exchanger outlet-side air duct wall may include a curved
surface portion and aflat surface portion. The curved surf
ace portion may be formed of a curved surface, which is
convex toward an air duct side, and be positioned at an
upper end of the heat exchanger outlet-side air duct wall.
The flat surface portion may be positioned closer to a
center portion of the air outlet than the curved surface
portion, and be positioned at an end of an upstream side
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of the heat exchanger outlet-side air duct wall in a region
opposed to the opposing air duct wall.

[0013] Preferably, the heat exchanger outlet-side air
duct wall may include a stepped portion. The stepped
portion may be positioned at the heat exchanger outlet-
side air duct wall in a region opposed to the opposing air
duct wall. A region below the stepped portion of the heat
exchanger outlet-side air duct wall may be concave away
from the opposing air duct wall.

[0014] Additionally, adistance L5 between the heatex-
changer outlet-side air duct wall and the heat exchanger
may preferably be smaller than the thickness L1 of the
heat exchanger outlet-side air duct wall.

Advantageous Effects of Invention

[0015] Accordingto the presentinvention, itis possible
to suppress increase in airflow resistance, to thereby se-
cure a sufficient airflow rate and reduce noise.

Brief Description of Drawings
[0016]

FIG. 1 is a side view illustrating an internal structure
of an air conditioning apparatus showing some of
the features of the present invention.

FIG. 2 is a side view illustrating an air outlet of the
air conditioning apparatus helpful for understanding
some of the features of the present invention

FIG. 3is agraph showing characteristics of a change
in airflow rate with respect to L1/L2 in the air condi-
tioning apparatus according to FIG. 2.

FIG. 4 is a view illustrating an embodiment of the
present invention in the same manner as that of FIG.
2.

FIG. 5is agraph showing characteristics of a change
in airflow rate with respect to L3/L1 in an air condi-
tioning apparatus according to an embodiment.
FIG. 6 is a view illustrating an air outlet of an air
conditioning apparatus in the same manner as that
of FIG. 2.

FIG. 7 is a view illustrating an air outlet of an air
conditioner in the same manner as that of FIG. 2.
FIG. 8 is a view illustrating a preferred embodiment
of the present invention

FIG. 9is aview illustrating another preferred embod-
iment of the present invention

FIG. 10 is a top view illustrating an air outlet of an
air conditioning apparatus according to an embodi-
ment of the present invention.

Description of Embodiments

[0017] Now, an air conditioning apparatus according
to embodiments of the present inventionis described with
reference to the accompanying drawings. Note that only
the embodiments showing all features as defined in the
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claims are according to the invention. Embodiments not
showing these features are not according to the invention
but helpful for its understanding.

[0018] Also note that, in the drawings, the same refer-
ence symbols represent the same or corresponding
parts.

First Embodiment

[0019] FIG. 1 is a schematic side view illustrating an
internal structure of an air conditioning apparatus accord-
ing to a first embodiment. More specifically, the air con-
ditioning apparatus according to the first embodiment
corresponds to an indoor unit of a so-called package air
conditioner. FIG. 1 illustrates a state in which a principal
part of a main body of the air conditioning apparatus is
embedded in a ceiling of a room and a lower part of the
main body faces the inside of the room.

[0020] The ceiling-concealed air conditioning appara-
tus includes a main body 20 and a heat exchanger 3.
The main body 20 of the air conditioning apparatus is
embedded at a back side of a ceiling surface 15 of the
room (opposite side to the room) being a target space.
[0021] As one exemple, in the first embodiment, the
main body 20 includes a main-body top panel 5 having
a rectangular shape in plan view, and four main-body
side panels 4 extending downward from four sides of the
main-body top panel 5. In other words, the main body 20
is such a casing that an upper end surface of a rectan-
gular tube body defined by the four main-body side pan-
els 4 is closed by the main-body top panel 5.

[0022] At the lower part of the main body, namely, at
an opened lower end surface of the above-mentioned
casing, a decorative panel 6 is mounted on the main body
in a freely removable manner. As illustrated in FIG. 1,
the main-body top panel 5 is positioned above the ceiling
surface 15, whereas the decorative panel 6 is positioned
substantially flush with the ceiling surface 15.

[0023] Further, the main body 20 of the air conditioning
apparatus has at least one air inlet and at least one air
outlet 9. In the vicinity of a center of the decorative panel
6, a suction grille 7 is provided as the inlet of air into the
main body. A filter 8 for removing dust in the air passing
through the suction grille 7 is provided at an inner side
of the suction grille 7.

[0024] As one example, in the first embodiment, the
decorative panel 6 and the suction grille 7 each have a
rectangular outer edge in plan view.

[0025] In a region between the outer edge of the dec-
orative panel 6 and the outer edge of the suction grille 7,
a plurality of air outlets 9 are formed as the outlets of the
air. In the first embodiment, four air outlets 9 are formed
in accordance with the structure in which the decorative
panel 15 and the suction grille 7 each have the outer
edge along four sides thereof, and the respective air out-
lets 9 are arranged so as to extend along the correspond-
ing sides of the decorative panel 6 and the suction grille
7. Further, the four air outlets 9 are positioned so as to
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surround the suction grille 7. An airflow direction flap 13
for adjusting a direction of the air to be blown out is pro-
vided at each air outlet 9.

[0026] A fan motor 2 is arranged at a center portion of
the inside of the main body. The fan motor 2 is supported
by a lower surface of the main-body top panel 5 (at an
inner space side of the main body) . A turbofan 1 serving
as an air blowing section is fixed to a rotational shaft of
the fan motor 2, which extends downward. Further, a
bellmouth 14 that defines a suction air duct extending
from the suction grille 7 toward the turbofan 1 is provided
between the turbofan 1 and the suction grille 7. The tur-
bofan 1 sucks the air into the main body through the suc-
tion grille 7, and causes the air to flow out to an inside
17 of the room being the target space through the air
outlet 9.

[0027] The heat exchanger 3 is arranged at a radially
outer side of the turbofan 1. In other words, the heat ex-
changer 3 is housed inside the main body 20, in partic-
ular, arranged in a flow passage of the air to be sucked
into the main body 20 through the air inlet (suction grille
7)and blown out to the target space through the air outlet
9, to thereby exchange heat between the air and a re-
frigerant.

[0028] The heatexchanger 3includes a plurality of fins
arranged at predetermined intervals in a horizontal direc-
tion, and heat transfer pipes passing through the fins.
The heattransfer pipes are connected to a known outdoor
unit (not shown) through a connection pipe so that a
cooled or heated refrigerant is supplied to the heat ex-
changer 3. Note that, the structures and shapes of the
turbofan 1, the bellmouth 14, and the heat exchanger 3
are not particularly limited, but known structures and
shapes are employed in the first embodiment.

[0029] In this structure, when the turbofan 1 is rotated,
the air in the inside 17 of the room is sucked into the
suction grille 7 of the decorative panel 6. Then, the air
from which the dust is removed by the filter 8 is guided
by the bellmouth 14 that defines the air inlet of the main
body, and is then sucked into the turbofan 1. Further, the
air sucked into the turbofan 1 from bottom to top is blown
out in a horizontal and radially outward direction. When
the air thus blown out passes through the heat exchanger
3, the heat is exchanged and the humidity is adjusted.
After that, the air is blown out to the inside 17 of the room
through each air outlet 9 with the flow direction switched
to a downward direction.

[0030] Next, details of the air outlet 9 are described
with reference to FIGS. 1 to 3. FIG. 2 is a view illustrating
a vertical section of one air outlet 9 according to the first
embodiment. Further, in this embodiment, it is assumed
that a heat exchanger outlet-side air duct wall has the
same vertical section maintained in a longitudinal direc-
tion (direction orthogonal to both of a vertical direction
and a width direction: lengthwise direction).

[0031] Asillustratedin FIG. 1, the air outlet 9 is formed
between the heat exchanger 3 and the main-body side
panel 4 in plan view. More specifically, as illustrated in
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FIG. 2, the air outlet 9 is formed between a heat exchang-
er outlet-side air duct wall 10 and an opposing air duct
wall 11, which is opposed to the heat exchanger outlet-
side air duct wall 10. A part of the air outlet 9 at the center
side of the main body (heat exchanger side or air blower
side) is defined by the heat exchanger outlet-side air duct
wall 10, whereas a part of the air outlet 9 at the outer
edge side of the decorative panel 6 is defined by the
opposing air duct wall 11 formed at the main-body side
panel side. Both ends of the heat exchanger outlet-side
air duct wall 10 and both ends of the opposing air duct
wall 11 are connected to each other by a pair of side walls
(wall portions represented by reference symbol 12inFIG.
10). The air current passing through the heat exchanger
3 is caused to flow into the air outlet 9 from the heat
exchanger outlet-side air duct wall 10 side.

[0032] According to the invention, assuming that the
thickness of the heat exchanger outlet-side air duct wall
10 of the air outlet 9 is defined as L1 and the inlet width
of the air outlet 9 is defined as L2, L1 is set within a range
of from 0.15L2 to 0.25L2. FIG. 3 shows a relationship
between L1/L2 and the airflow rate. As shown in FIG. 3,
in a case where the thickness L1 of the heat exchanger
outlet-side air duct wall 10 is smaller than 0.15L2, the air
current is significantly separated at the inlet portion of
the air outlet 9 when the air current is caused to flow into
the air outlet 9, and hence the airflow resistance is in-
creased, thereby causing decrease in airflow rate. In a
case where the thickness L1 of the heat exchanger outlet-
side air duct wall 10 is larger than 0.25L2, on the other
hand, the air duct width is decreased, and hence the air-
flow resistance is increased, thereby causing the de-
crease in airflow rate. In contrast, when L1 falls within
the range of from 0.15L2 to 0.25L2 as in the embodiments
of present invention, a sufficient airflow rate is secured.
[0033] According to the invention the thickness L1 of
the heat exchanger outlet-side air duct wall 10 is set with-
in the range of from 0.15L2 to 0.25L2, thereby being ca-
pable of suppressing the increase in airflow resistance,
which may be caused by the separation of the air current,
and also suppressing the increase in airflow resistance,
which may be caused by the decrease in size of the air
outlet. Thus, it is possible to secure a sufficient airflow
rate, reduce noise, and to achieve a high power saving
rate. Further, decrease in air velocity can be suppressed
through the suppression of the separation of the air cur-
rent, with the result that dew condensation on the airflow
direction flap, which may be caused by undesired intake
of the air from the inside of the room, can be prevented.

Second Embodiment

[0034] Next, a second embodiment which shows part
of the features according to the present invention is de-
scribed with reference to FIGS. 4 and 5. FIG. 4 is a view
illustrating a vertical section of one air outlet 9 according
to the second embodiment. Further, in this embodiment,
it is assumed that a heat exchanger outlet-side air duct
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wall has the same vertical section maintained in a longi-
tudinal direction.

[0035] In the second embodiment, a curved surface
portion 121 is formed in an air outlet-side region of an
upper end of a heat exchanger outlet-side air duct wall
110 that defines the air outlet 9 (at a downstream side of
the air current flowing out of the heat exchanger down
along the air outlet). The curved surface portion 121 is
formed of a curved surface thatis convex upward (toward
the outer side of the air duct wall or the air duct side
instead of the inner side of the air duct wall) . Arange L3
of the curved surface portion 121 in a thickness direction
is equal to or larger than 0.4L1. For example, the curved
surface portion 121 may be formed with at least one cur-
vature radius, or may be formed of a curved surface hav-
ing a radius that continuously changes. Note that, L3
equals L1 at a maximum (L3<L1).

[0036] FIG. 5shows arelationship between L3/L1 and
the airflow rate. As shown in FIG. 5, in a case of
L3/L1<0.4, the airflow rate is increased as L3 is larger.
In a case of L3/L1>0.4, on the other hand, the airflow rate
is substantially constant irrespective of L3. Thus, in the
second embodiment, the range L3 of the curved surface
portion 121 in the thickness direction is set equal to or
larger than 0.4L1 so that a substantially constant and
high airflow rate may be maintained.

[0037] An additional feature (see description of the
eight embodiment) which according to the invention is
combined to the features described in this second em-
bodiment, consists in that a part of the curved surface
portion, which is positioned at each end portion of the
heat exchanger outlet-side air duct wall in a longitudinal
direction, is larger than a part of the curved surface por-
tion, which is positioned at a center portion of the heat
exchanger outlet-side air duct wall in the longitudinal di-
rection.

[0038] Alsointhe airconditioning apparatus of the sec-
ond embodiment, which is constructed as described
above, similar advantages to the advantages of the first
embodiment described above are attained. In addition,
in the second embodiment, the upper end of the heat
exchanger outlet-side air duct wall 110 is formed into the
curved surface shape, and thus the separation of the air
current can be suppressed, thereby being capable of
suppressing the increase in airflow resistance. Thus, it
is possible to further enhance the power saving rate, re-
duce the air blowing noise, and to prevent the dew con-
densation, which may be caused by undesired intake of
the air from the inside of the room.

[0039] Third Embodiment Next, a third embodiment
not according to but helpful for understanding further fea-
tures of the presentinvention is described with reference
to FIG. 6. FIG. 6 is a view illustrating a vertical section of
one air outlet 9 according to the third embodiment. Fur-
ther, in this embodiment, it is assumed that a heat ex-
changer outlet-side air duct wall has the same vertical
section maintained in the longitudinal direction. Note that,
an air conditioning apparatus of the third embodiment is
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similar to the air conditioning apparatus of the first or
second embodiment except for the parts described be-
low.

[0040] Inthe air conditioning apparatus of the third em-
bodiment, a curved surface portion 221 and aflat surface
portion 223 are formed at an upper end of a heat ex-
changer outlet-side air duct wall 210. The curved surface
portion 221 is positioned at the upper end of the heat
exchanger outlet-side air duct wall 210, which is close to
acenter portion of the air outlet 9, whereas the flat surface
portion 223 is positioned at the upper end of the heat
exchanger outlet-side air duct wall 210, which is closer
to the heat exchanger 3 than the curved surface portion
221 (which is spaced away from the center portion of the
air outlet 9), namely, positioned at an upstream side of
the air current flowing out of the heat exchanger 3 down
along the air outlet 9. The curved surface portion 221 is
formed of a curved surface that is convex upward. The
flat surface portion 223 is formed continuous with the
curved surface portion 221. It is desired that a range L4
of the flat surface portion 223 in the thickness direction
be equal to or larger than 1 mm.

[0041] According to this embodiment, the flat surface
portion 223 is formed at the upstream side of the curved
surface portion 221 of the upper end of the heat exchang-
er outlet-side air duct wall 210, and thus the air current
before flowing toward the curved surface portion 221 eas-
ily adheres to the wall surface of the heat exchanger out-
let-side air duct wall 210, thereby being capable of further
suppressing the separation of the air current at the curved
surface portion 221. Thus, it is possible to further en-
hance the power saving rate, reduce the air blowing
noise, and to prevent the dew condensation, which may
be caused by undesired intake of the air from the inside
of the room.

Fourth Embodiment

[0042] Next, a fourth embodiment not according to but
helpful for understanding further features of the present
invention is described with reference to FIG. 7. FIG. 7 is
a view illustrating a vertical section of one air outlet 9
according to the fourth embodiment. Further, in this em-
bodiment, itis assumed that a heat exchanger outlet-side
air duct wall has the same vertical section maintained in
the longitudinal direction. Note that, an air conditioning
apparatus of the fourth embodiment is similar to the air
conditioning apparatus of any one of the first to third em-
bodiments except for the parts described below.

[0043] A heat exchanger outlet-side air duct wall 310
of the air conditioning apparatus of the fourth embodi-
ment has a curved surface portion 321 and a flat surface
portion 325. The curved surface portion 321 is positioned
at an upper end of the heat exchanger outlet-side air duct
wall 310. The curved surface portion 321 is formed of a
curved surface that is convex upward. The flat surface
portion 325 is positioned closer to the center portion of
the air outlet 9 than the curved surface portion 321, name-
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ly, positioned at the downstream side of the air current
flowing out of the heat exchanger 3 down along the air
outlet 9. In addition, the flat surface portion 325 is posi-
tioned in an immediately downstream region of the upper
end of the heat exchanger outlet-side air duct wall 310,
namely, positioned at the end of the upstream side of the
heat exchanger outlet-side air duct wall 310 in a region
opposed to the opposing air duct wall 11. The flat surface
portion 325 is formed continuous with the curved surface
portion 321.

[0044] According to this embodiment, the flat surface
portion 325 is formed at the downstream side of the
curved surface portion 321 of the upper end of the heat
exchanger outlet-side air duct wall 310, and thus, even
when the air current is separated at the curved surface
portion 321, re-adhesion of the air current can be pro-
moted. Thus, it is possible to further enhance the power
saving rate, reduce the air blowing noise, and to prevent
the dew condensation, which may be caused by unde-
sired intake of the air from the inside of the room.

Fifth Embodiment

[0045] Next, some of the features of a preferred em-
bodiment of the present invention are described with ref-
erence to FIG. 8. FIG. 8 is a view illustrating a vertical
section of one air outlet 9 according to the fifth embodi-
ment. Further, in this embodiment, it is assumed that a
heat exchanger outlet-side air duct wall has the same
vertical section maintained in the longitudinal direction.
Note that, an air conditioning apparatus of the fifth em-
bodiment is similar to the air conditioning apparatus of
any one of the first to fourth embodiments except for the
parts described below.

[0046] A heat exchanger outlet-side air duct wall 410
of the air conditioning apparatus of the fifth embodiment
has a stepped portion 427 formed thereon. The stepped
portion 427 is positioned at the heat exchanger outlet-
side air ductwall 410 in a region opposed to the opposing
air duct wall 11. A region below the stepped portion 427
of the heat exchanger outlet-side air duct wall 410 (at the
downstream side of the air current flowing out of the heat
exchanger 3 down along the air outlet 9) is concave away
from the opposing air duct wall 11.

[0047] Alsointhe air conditioning apparatus of the fifth
embodiment, which is constructed as described above,
similar advantages to the advantages of any one of the
corresponding first to fourth embodiments described
above are attained. In addition, in the fifth embodiment,
even when the air current is separated over a range of
from an upper end of the heat exchanger outlet-side air
duct wall 410 to the region opposed to the opposing air
duct wall 11 and a vortex is generated in the region in
which the air current is separated, the vortex can be sup-
pressed by the stepped portion 427. Also in this case, it
is possible to enhance the power saving rate, reduce the
air blowing noise, and to prevent the dew condensation,
which may be caused by undesired intake of the air from
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the inside of the room.
Sixth Embodiment

[0048] Next, features ofanother preferred embodiment
of the present invention : are described with reference to
FIG. 9. FIG. 9 is a view illustrating a vertical section of
one air outlet 9 according to the sixth embodiment. Fur-
ther, in this embodiment, it is assumed that a heat ex-
changer outlet-side air duct wall has the same vertical
section maintained in the longitudinal direction. Note that,
an air conditioning apparatus of the sixth embodiment is
similar to the air conditioning apparatus of any one of the
first to fifth embodiments except for the parts described
below. Further, FIG. 9 only illustrates an example, which
is a structure obtained by combining the fifth embodiment
with the fourth embodiment described above.

[0049] Inthe air conditioning apparatus of the sixth em-
bodiment, a distance L5 between a heat exchanger out-
let-side air duct wall 510 and the heat exchanger 3 is set
smaller than a thickness L1 of the heat exchanger outlet-
side air duct wall 510.

[0050] Alsointhe airconditioning apparatus ofthe sixth
embodiment, which is constructed as described above,
similar advantages to the advantages of any one of the
corresponding first to fifth embodiments described above
are attained. In addition, in the sixth embodiment, the
distance L5 between the heat exchanger outlet-side air
duct wall 510 and the heat exchanger 3 is smaller than
the thickness L1 of the heat exchanger outlet-side air
duct wall 10, and thus the amount of air current passing
through the heat exchanger 3 at a position lower than an
upper end of the heat exchanger outlet-side air duct wall
510 can be reduced, thereby being capable of suppress-
ing the separation of the air current when the air current
flows over the heat exchanger outlet-side air duct wall
510. Thus, it is possible to further enhance the power
saving rate, reduce the air blowing noise, and to prevent
the dew condensation, which may be caused by unde-
sired intake of the air from the inside of the room.

Seventh Embodiment

[0051] Next, aseventhembodimentwhich is according
to the present invention is described with reference to
FIG. 10. FIG. 10 is a top view illustrating one air outlet 9
according to the seventh embodiment of the present in-
vention. Note that, an air conditioning apparatus of the
seventh embodiment is similar to the air conditioning ap-
paratus of any one of the first to sixth embodiments ex-
cept for the parts described below. Further, itis assumed
that the features of the first to sixth embodiments are
applied to a center portion of the heat exchanger outlet-
side air duct wall in the longitudinal direction.

[0052] As illustrated in FIG. 10, the air outlet 9 is de-
fined, in plan view, by a heat exchanger outlet-side air
duct wall 610, the opposing air duct wall 11, and the pair
of side walls 12 connecting both ends of the heat ex-



11 EP 3 048 375 B1 12

changer outlet-side air duct wall 610 and both ends of
the opposing air duct wall 11 to each other. In the seventh
embodiment, a thickness L1’ of the heat exchanger out-
let-side air duct wall 610 at each end portion in the lon-
gitudinal direction is set larger than a thickness L1 of the
heat exchanger outlet-side air duct wall 610 at the center
portion in the longitudinal direction.

[0053] Alsointhe airconditioning apparatus of the sev-
enth embodiment, which is constructed as described
above, similar advantages to the advantages of any one
ofthe corresponding first to sixth embodiments described
above are attained. In addition, in the seventh embodi-
ment, the following advantages are attained as well. That
is, considering the flow of the air current at the entire air
outlet 9, at both end portions of the air outlet 9 in the
longitudinal direction, the air is caused to flow not only
from the side of the heat exchanger outlet-side air duct
wall 610 but also from the side of the pair of side walls
12. Therefore, at both end portions of the air outlet 9 in
the longitudinal direction, the air current is more liable to
be separated than at the center portion of the air outlet
9 in the longitudinal direction. In contrast, in the seventh
embodiment, the thickness L1’ of the heat exchanger out-
let-side air duct wall 610 at each end portion in the lon-
gitudinal direction is set larger than the thickness L1 of
the heat exchanger outlet-side air duct wall 610 at the
center portion in the longitudinal direction, and thus the
amount of air current flowing into the air outlet 9 at each
end portion in the longitudinal direction can be reduced,
thereby being capable of suppressing the separation of
the air current in the entire region in the longitudinal di-
rection. Thus, it is possible to further enhance the power
saving rate, reduce the airblowingnoise, and to prevent
the dew condensation, which may be caused by unde-
sired intake of the air from the inside of the room.

Eighth Embodiment

[0054] Next, an eighth embodiment of the present in-
vention is described. Note that the combination of fea-
tures described in this and in the second embodiment is
according to the invention, and that, an air conditioning
apparatus of the eighth embodiment is similar to the air
conditioning apparatus of any one of the first to seventh
embodiments except for the parts described below. Fur-
ther, it is assumed that the features of the first to seventh
embodiments are applied to a center portion of the heat
exchanger outlet-side air duct wall in the longitudinal di-
rection.

[0055] The eighth embodiment has a feature in that, in
the curved surface portion formed at the upper end of
the heat exchanger outlet-side air duct wall of the air out-
let 9 according to any one of the first to seventh embod-
iments, a part of the curved surface portion, which is po-
sitioned at each end portion of the heat exchanger outlet-
side air duct wall in the longitudinal direction, is larger
than a part of the curved surface portion, which is posi-
tioned at the center portion of the heat exchanger outlet-
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side air duct wall in the longitudinal direction. The size of
the curved surface portion is determined based on com-
parison in any one of the size of the convex portion that
defines the curved surface portion, the width of the heat
exchanger outlet-side air duct wall in the region including
the curved surface portion, the range of formation of the
curved surface portion of the heat exchanger outlet-side
air duct wall in the vertical direction, and the range of
occupation of the curved surface portion in side view (in
the view of FIG. 2). Note that, in this respect, FIG. 10
also illustrates one aspect of the eighth embodiment in
the case of comparisonin the width of the heat exchanger
outlet-side air duct wall in the region including the curved
surface portion.

[0056] Also in the air conditioning apparatus of the
eighth embodiment, which is constructed as described
above, similar advantages to the advantages of any one
of the corresponding first to seventh embodiments de-
scribed above are attained. Further, also in the eighth
embodiment, similar advantages to the advantages
unique to the seventh embodiment described above are
attained in terms of the curved surface portion of the heat
exchanger outlet-side air duct wall. Thus, it is possible
to enhance the power saving rate, reduce the air blowing
noise, and to prevent the dew condensation, which may
be caused by undesired intake of the air from the inside
of the room.

Industrial Applicability

[0057] As examples of application of the present in-
vention, the present invention is widely applicable to an
indoor unit that constructs a refrigeration cycle system,
such as an indoor unit of an air conditioning apparatus,
or various other apparatus and facilities in which an air
blower is installed.

[0058] Although the details of the presentinvention are
specifically described above with reference to the pre-
ferred embodiments, it is apparent that persons skilled
in the art may adopt various modifications based on the
basic technical concepts and teachings of the present
invention, as defined in the appended claims.

Reference Signs List

[0059] 3 heat exchanger, 9 air outlet, 10, 110, 210,
310, 410, 510, 610 heat exchanger outlet-side air duct
wall, 11 opposing air duct wall, 121, 221, 321 curved
surface portion, 223, 325 flat surface portion, 427
stepped portion

Claims

1. An air conditioning apparatus, comprising:

a main body having at least one air inlet and at
least one air outlet (9) each being formed at a
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lower part of the main body; and

a heat exchanger (3) housed inside the main
body and arranged in a flow passage of air to
be sucked into the main body through the air
inlet and blown out to a target space through the
air outlet (9),

wherein the air outlet (9) is formed between a
heat exchanger outlet-side air ductwall (10, 110,
210, 310, 410, 510, 610) and an opposing air
duct wall (11), which is opposed to the heat ex-
changer out-let-side air duct wall (10, 110, 210,
310, 410, 510, 610), and wherein a thickness L1
of the heat exchanger outlet-side air duct wall
(10, 110, 210, 310, 410, 510, 610) is 0.15L2 to
0.25L2, where L2 represents an inlet width of
the air outlet (9),

characterized in that

i)an upper end of the heat exchanger outlet-
side air duct wall (110) comprises, in an air
outlet-side region thereof, a curved surface
portion (121) formed of a curved surface,
which is convex toward an air duct side, and
wherein a range L3 of the curved surface
portion (121) in a thickness direction is
equal to or larger than 0.4L1, and

a part of the curved surface portion, which
is positioned at each end portion of the heat
exchanger outlet-side air duct wall (610) in
alongitudinal direction, is larger than a part
of the curved surface portion, which is po-
sitioned at a center portion of the heat ex-
changer outlet-side air ductwall (610) in the
longitudinal direction; or

ii) athickness L1’ of the heat exchanger out-
let-side air duct wall (610) at the each end
portion in the longitudinal direction is larger
than the thickness L1 of the heat exchanger
outlet-side air duct wall (610) at the center
portion in the longitudinal direction.

An air conditioning apparatus according to claim 1,
wherein the heat exchanger outlet-side air duct wall
(410) comprises a stepped portion (427),

wherein the stepped portion (427) is positioned at
the heat exchanger outlet-side air duct wall (427) in
a region opposed to the opposing air duct wall (11),
and

wherein a region below the stepped portion (427) of
the heat exchanger outlet-side air duct wall (410) is
concave away from the opposing air duct wall.

An air conditioning apparatus according to any one
of claims 1 or 2, wherein a distance L5 between the
heat exchanger outlet-side air duct wall (510) and
the heat exchanger (3) is smaller than the thickness
L1 of the heat exchanger outlet-side air duct wall
(510).
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Patentanspriiche

1.

Klimaanlage, umfassend:

einen Hauptkorper, aufweisend zumindest ei-
nen Lufteinlass und zumindest einen Luftaus-
lass (9), die jeweils an einem unteren Teil des
Hauptkorpers ausgebildet sind; und

einen Warmetauscher (3), der im Inneren des
Hauptkorpers untergebracht ist und in einem
Stréomungsdurchlass fir Luft, die durch den Luft-
einlass in den Hauptkérper anzusaugen ist und
durch den Luftauslass (9)in einen Zielraum aus-
zublasen ist, angeordnet ist,

wobei der Luftauslass (9) ausgebildet ist zwi-
schen einer auslassseitigen Luftkanalwand (10,
110, 210, 310, 410, 510, 610) des Warmetau-
schers und einer gegeniberliegenden Luftka-
nalwand (11), die der auslassseitigen Luftkanal-
wand (10, 110, 210, 310, 410, 510, 610) des
Warmetauschers gegenuberliegt, und wobei ei-
ne Dicke L1 der auslassseitigen Luftkanalwand
(10, 110, 210, 310, 410, 510, 610) des Warme-
tauschers 0.15L2 bis 0,25L2 ist, wobei L2 eine
Einlassbreite des Luftauslasses (9) darstellt,
dadurch gekennzeichnet, dass

i) ein oberes Ende der auslassseitigen Luft-
kanalwand (110) des Warmetauschers in
einem luftauslassseitigen Bereich davon ei-
nen gekrimmten Oberflachenabschnitt
(121) aufweist, der aus einer gekrimmten
Oberflache gebildet ist, die zu einer Luftka-
nalseite hin konvex ist, und wobei ein Be-
reich L3 des gekrimmten Oberflachenab-
schnitts (121) in einer Dickenrichtung gleich
oder gréRer als 0,4L1 ist, und

ein Teil des gekrimmten Oberflachenab-
schnitts, der an jedem Endabschnitt der
auslassseitigen Luftkanalwand (610) des
Warmetauschers in einer Langsrichtung
angeordnet ist, groRer ist als ein Teil des
gekrimmten Oberflachenabschnitts, der in
der Langsrichtung an einem Zentralab-
schnitt der auslassseitigen Luftkanalwand
(610) des Warmetauschers angeordnet ist;
oder

ii) eine Dicke L1’ der auslassseitigen Luft-
kanalwand (610) des Warmetauschers an
jedem Endabschnitt in der Langsrichtung
groRer ist als die Dicke L1 der auslasssei-
tigen Luftkanalwand (610) des Warmetau-
schers am Zentralabschnitt in der Langs-
richtung.

2. Klimaanlage nach Anspruch 1,

wobei die auslassseitige Luftkanalwand (410)
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des Warmetauschers einen abgestuften Ab-
schnitt (427) aufweist,

wobei der abgestufte Abschnitt (427)an der aus-
lassseitigen Luftkanalwand (427) des Warme-
tauschers in einem der gegeniiberliegenden
Luftkanalwand (11) gegeniberliegenden Be-
reich angeordnet ist, und

wobei ein Bereich unterhalb des abgestuften
Abschnitts (427) der auslassseitigen Luftkanal-
wand (410) des Warmetauschers von der ge-
genuberliegenden Luftkanalwand weg konkav
ist.

Klimaanlage nach einem der Anspriiche 1 oder 2,
wobei ein Abstand L5 zwischen der auslassseitigen
Luftkanalwand (510) des Warmetauschers und dem
Warmetauscher (3) kleiner ist als die Dicke L1 der
auslassseitigen Luftkanalwand (510) des Warme-
tauschers.

Revendications

Appareil de climatisation comprenant :

un corps principal ayant au moins une entrée
d’air et au moins une sortie d’air (9), chacune
étant formée au niveau d’une partie inférieure
du corps principal ; et

un échangeur de chaleur (3) logé a l'intérieur du
corps principal et agencé dans un passage
d’écoulement d’air a aspirer dans le corps prin-
cipal par I'entrée d’air et soufflé vers un espace
cible par la sortie d’air (9),

dans lequel la sortie d’air (9) est formée entre
une paroi de conduit d’air du c6té de la sortie
(10, 110, 210, 310, 410, 510, 610) de I'’échan-
geur de chaleur et une paroi de conduitd’air (11)
opposée qui est opposée a la paroi de conduit
d’air du coté de la sortie (10, 110,210, 310, 410,
510, 610) de I'échangeur de chaleur, et
danslequel une épaisseur L1 de la paroi de con-
duit d’air du cété de la sortie (10, 110, 210, 310,
410,510, 610) de I'’échangeur de chaleur estde
0,15L2 a 0,25L2, ou L2 représente une largeur
d’entrée de la sortie d’air (9),

caractérisé en ce que :

i) une extrémité supérieure de la paroi de
conduit d’air du cbté de la sortie (110) de
I'échangeur de chaleur comprend, dans sa
région du coté de la sortie d’air, une partie
de surface incurvée (121) formée avec une
surface incurvée, qui est convexe vers un
c6té de conduit d’air, et dans lequel une pla-
ge L3 de la partie de surface incurvée (121)
dans le sens de I'épaisseur est égale ou su-
périeure a 0,4L1, et
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une partie de la partie de surface incurvée,
qui est positionnée a chaque partie d’extré-
mité de la paroi de conduit d’air du c6té de
la sortie (610) de I'échangeur de chaleur
dans une direction longitudinale, est supé-
rieure a une partie de la partie de surface
incurvée, qui est positionnée au niveau
d’une partie centrale de la paroi de conduit
d’air du c6té de la sortie (610) de I'échan-
geur de chaleur dans la direction
longitudinale ; ou bien

ii) une épaisseur L1’ de la paroi de conduit
d’air du c6té de la sortie (610) de I'échan-
geur de chaleur au niveau de chaque partie
d’extrémité dans la direction longitudinale
est supérieure a I'épaisseur L1 de la paroi
de conduit d’air du c6té de la sortie (610)
de I'’échangeur de chaleur au niveau de la
partie centrale dans la direction longitudi-
nale.

Appareil de climatisation selon la revendication 1,
dans lequel la paroi de conduit d’air du co6té de la
sortie (410) de'échangeur de chaleur comprend une
partie étagée (427),

dans lequel la partie étagée (427) est positionnée
au niveau de la paroi de conduit d’air du c6té de la
sortie (427) de 'échangeur de chaleur dans une ré-
gion opposeée a la paroi de conduit d’air (11) oppo-
sée, et

dans lequel une région au-dessous de la partie éta-
gée (427) de la paroi de conduit d’air du cété de la
sortie (410) de I'échangeur de chaleur est concave
a distance de la paroi de conduit d’air opposée.

Appareil de climatisation selon 'une quelconque des
revendications 1 ou 2, dans lequel une distance L5
entre la paroi de conduit d’air du c6été de la sortie
(510) de I'échangeur de chaleur et I'échangeur de
chaleur (3) est inférieure a I'épaisseur L1 de la paroi
de conduit d’air du cbté de la sortie (510) de I'échan-
geur de chaleur.
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