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(54) AIR CONDITIONER

(57) The object of the present invention is to provide
a uniform wind speed distribution at the outlet of an in-
door unit in an air conditioner having a centrifugal fan.
In addition, another object of the present invention is to
improve heat exchange efficiency without increasing the
dimensions of the indoor unit.

The indoor unit 1 of the air conditioner comprises a
casing 11, a heat exchanger 30, and a turbofan 40.
Among the air passageways 35 that extend from the tur-
bofan 40 to the outlets 20 via the heat exchanger 30, air
passageways 35b, 35d, which extend from the turbofan
40 to the outlet 20 and oppose the direction of the wind
from the turbofan 40, are narrower than other air pas-
sageways 35a, 35c.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an air condi-
tioner, and more particularly relates to an air conditioner
recessed in a ceiling.

RELATED ART

[0002] An air conditioner comprises an outdoor unit,
which includes a compressor, a fan, and a heat ex-
changer, and which is installed outdoors; and an indoor
unit, which includes a fan and a heat exchanger. Types
of indoor units include a type attached to a wall, and a
type recessed in a ceiling.
[0003] The indoor unit of the ceiling-recessed type
principally comprises a casing having an inlet and an
outlet on the bottom side, a centrifugal fan disposed in-
side the casing, and a heat exchanger disposed be-
tween the centrifugal fan and the outlet. In such an in-
door unit, the indoor air is taken in from the inlet into the
casing by the centrifugal fan. Further, the air taken in is
blown in the horizontal direction. Furthermore, the air
delivered from the centrifugal fan is heat exchanged in
the heat exchanger, which is disposed so that it sur-
rounds the centrifugal fan. Subsequently, that air is sup-
plied from the outlet to the indoor space.
[0004] The ventilation from the outlet of the air condi-
tioner may become uneven because of the shape of the
internal ventilation unit. In particular, because a ceiling-
recessed indoor unit is disposed in the ceiling, the size
of the casing is limited, and a centrifugal fan and a heat
exchanger are disposed in that limited casing space.
Therefore, it is difficult to prevent the ventilation from be-
coming uneven. Further, if the ventilation becomes un-
even, it leads to the generation of ventilation noise from
the part where there is a strong airflow, and also leads
to a reduction in cooling and heating performance.
[0005] In addition, because the size of the heat ex-
changer of a ceiling-recessed indoor unit is limited for
the same abovementioned reasons, there is a need to
improve as much as possible the exchange of heat be-
tween the heat exchanger and the air in that limited
space.

DISCLOSURE OF THE INVENTION

[0006] The object of the present invention is to provide
a uniform wind speed distribution at the outlet of an in-
door unit in an air conditioner having a centrifugal fan
and in addition, to improve heat exchange efficiency
without increasing the dimensions of the indoor unit.
[0007] The air conditioner as recited in Claim 1 com-
prises a casing, a centrifugal fan, and a heat exchanger.
The casing has an inlet for sucking in air to the inside,
and outlets for blowing out air to the outside. The cen-
trifugal fan is disposed in the interior of the casing. The

heat exchanger is provided in the interior of the casing
so that it surrounds the centrifugal fan. In addition, the
heat exchanger is disposed so that, among air passage-
ways extending from the centrifugal fan to the outlets
via the heat exchanger, the air passageway that extends
from the centrifugal fan to the outlet and that opposes
the direction of the wind from the centrifugal fan is nar-
rower than the other air passageway.
[0008] In the above air conditioner, driving the centrif-
ugal fan sucks in air from the inlet into the casing, and
that air is further blown out from outlets. At that time, the
air passageways formed between the centrifugal fan
and the outlets each have a different air resistance due
to the shape of the casing and the position of the outlets,
as well as the mutual positional relationships of the cen-
trifugal fan, the heat exchanger, and the outlets. Conse-
quently, the wind speed of the air blown out from each
of the outlets varies, which leads to the generation of
ventilation noise in some cases, as well as to a reduction
in cooling and heating performance.
[0009] Specifically, there is a large volume of air from
the outlets opposing the direction of the wind from the
centrifugal fan compared with the outlets not opposing
the direction of the wind from the centrifugal fan.
[0010] Furthermore, in the above air conditioner, a
heat exchanger is disposed so that, among the air pas-
sageways, the air passageways extending from the cen-
trifugal fan to the outlets opposing the direction of the
wind are narrower compared with other air passage-
ways. Consequently, the air resistance of these air pas-
sageways increases, the airflow speed is held down,
and the speed distribution of the wind blown out from
the outlets can be made uniform. Thereby, it is possible
to control the ventilation noise as well as to maintain
cooling and heating performance.
[0011] The air conditioner according to Claim 2 is the
air conditioner as recited in Claim 1, wherein the casing
is rectangular shaped. The heat exchanger has first,
second, and third proximate parts, respectively in the
reverse order of the rotational direction of the centrifugal
fan, that are more proximate to the sidewalls of the cas-
ing than both sides of each of the proximate parts. The
length of a first portion of the heat exchanger between
the first proximate part and the second proximate part
is substantially the same as the length of a second por-
tion between the second proximate part and the third
proximate part.
[0012] Because of the air resistance due to the width
of the air passageways, the volume of the air blown out
from the outlets becomes even, and the volume of the
air that flows through the first and second portions be-
come substantially equal. Moreover, because the
lengths of the heat exchanger in the first and second
portions are substantially equal, the heat exchange ef-
ficiencies are substantially identical. Thereby, the heat
exchange efficiencies in the air passageways become
uniform, cooling and heating efficiencies are improved,
and the temperature distribution of the air from the out-
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lets becomes uniform.
[0013] The air conditioner as recited in Claim 3 com-
prises a casing, a centrifugal fan, and a heat exchanger.
The rectangular casing has an inlet for sucking in air to
the inside, and outlets for blowing out air to the outside.
The centrifugal fan is disposed in the interior of the cas-
ing. The heat exchanger is provided in the interior of the
casing so that it surrounds the centrifugal fan. In addi-
tion, the heat exchanger has first, second, and third
proximate parts, respectively in the reverse order of the
rotational direction of the centrifugal fan, that are more
proximate to the casing than both sides of each of the
proximate parts. The first proximate part and the third
proximate part of the heat exchanger are positioned in
the vicinity of an axis, which passes through the center
of the centrifugal fan and is orthogonal to opposing first
and second sidewalls of the casing. A second proximate
part of the heat exchanger is disposed so that it is offset
on the first proximate part side of the heat exchanger
with respect to an axis, which passes through the center
of the centrifugal fan and is orthogonal to opposing third
and fourth sidewalls of the casing. The outlets compris-
es first and second outlets provided respectively in the
first and second sidewalls of the casing so that they in-
terpose the first proximate part, and third and fourth out-
lets provided so that they interpose the third proximate
part.
[0014] In the above air conditioner, driving the centrif-
ugal fan sucks in air from the inlet into the interior of the
casing, and the air is further blown out from four outlets.
At this time, the air resistance in each of the air passage-
ways formed between the centrifugal fan and the outlets
varies by the shape of the casing, the position of the
outlets, as well as the mutual positional relationships
among the centrifugal fan, the heat exchanger, and the
outlets. Consequently, the wind speed of the air blown
out from each of the outlets varies, which in certain cas-
es generates ventilation noise and leads to a decrease
in cooling and heating performance.
[0015] Specifically, in the above air conditioner, the
first outlet and the second outlet are disposed in a first
sidewall of the casing so that they interpose a first prox-
imate part.
[0016] Accordingly, if the downstream side of the ro-
tational direction of the centrifugal fan is provisionally
made the first outlet, and the upstream side is provision-
ally made the second outlet, then the wind direction of
the centrifugal fan opposes the second outlet, which in-
creases the air volume to the second outlet. Conversely,
the air volume to the first outlet is smaller than the sec-
ond outlet. This applies likewise for the third outlet and
the fourth outlet.
[0017] Further, in the above air conditioner, the heat
exchanger is arranged inclined with respect to the axis
that passes through the center of the centrifugal fan and
that is orthogonal to the casing sidewall. The air resist-
ance in the air passageway extending from the centrif-
ugal fan to the outlets is adjusted so as to make the air

volume from each of the outlets uniform.
[0018] Specifically, by offsetting the second proxi-
mate part on the first proximate part side, the air pas-
sageway formed between the first proximate part and
the second proximate part is narrower than the air pas-
sageway formed between the third proximate part and
the second proximate part. Because the narrowed air
passageway creates an air resistance to the flow of air
blown out from the centrifugal fan, the airflow that pass-
es through the first proximate part and the second prox-
imate part and is blown out from the second outlet is
less than the other air passageways, and the speed dis-
tribution of the wind blown out from the outlets can be
made uniform. Thereby, the ventilation noise can be
controlled, and cooling and heating performance can al-
so be maintained.
[0019] The air conditioner as recited in Claim 4 is the
air conditioner as recited in Claim 3, wherein the length
of a first portion of the heat exchanger between the first
proximate part and the second proximate part is sub-
stantially the same as the length of a second portion be-
tween the second proximate part and a third proximate
part.
[0020] In the claim above, the heat exchange efficien-
cies in the air passageways are substantially identical,
the same as in Claim 2. Thereby, the heat exchange ef-
ficiencies in the air passageways are made uniform, the
cooling and heating efficiencies are improved, and the
temperature distribution of the air from each of the out-
lets is made uniform.
[0021] The air conditioner as recited in Claim 5 is the
air conditioner as recited in Claim 2 or Claim 4, wherein
the heat exchanger comprises a bent part that is bent
in the direction of the interior of the casing in the first
portion.
[0022] Because the position of the second proximate
part is offset toward the first proximate part side, it is
necessary to bend the second proximate part in order
to make the length of the heat exchanger in the first and
second portions equal. At this point, the heat exchanger
in the first portion is bent in a direction toward the interior
of the casing. Thereby, the lengths of the heat exchang-
er are equalized without the need to change the size of
the casing, and the configuration is simplified.
[0023] The air conditioner as recited in Claim 6 is the
air conditioner as recited in any one claim of Claim 1 to
Claim 5, wherein the heat exchanger comprises heat ex-
changer main bodies and a connecting part that con-
nects the heat exchanger main bodies.
[0024] Bending the heat exchanger distorts the inter-
nal structure of the heat exchanger. Consequently, there
is a possibility that the process of bending the heat ex-
changer may create a defect. To the extent that there
are a large number of bent parts, the number of bending
processes increases, which increases the frequency of
defects.
[0025] Because there were two or more heat ex-
changers in the indoor unit, the number of bending proc-
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esses per heat exchanger can be reduced. Thereby, the
frequency of heat exchanger defects can be controlled.
[0026] In addition, if heat exchangers of the same
shape is used, the number of types of heat exchangers
to be manufactured is reduced, and the manufacturing
labor and expenditures can thereby be reduced.
[0027] The air conditioner as recited in Claim 7 com-
prises a casing, a centrifugal fan, a heat exchanger, and
a coolant supply unit. The casing comprises an inlet for
sucking in air to the inside, and outlets for blowing out
air to the outside and which are disposed rectangularly.
The centrifugal fan is disposed in the interior of the cas-
ing. The heat exchanger is provided in the interior of the
casing so that it surrounds the centrifugal fan, and is
disposed rectangularly on the inner side of the outlets.
The coolant supply unit is provided at one comer of the
heat exchanger, and supplies a coolant to the heat ex-
changer. The heat exchanger comprises an extension
part on the downstream side of the rotational direction
of the centrifugal fan with respect to the coolant supply
unit.
[0028] In the above air conditioner, driving the centrif-
ugal fan sucks in air from the inlet into the interior of the
casing, and the air is then further blown out from the
outlets. At this time, the air resistance in the air passage-
ways formed between the centrifugal fan and the outlets
varies by the shape of the casing, the position of the
outlets, the position of the coolant supply unit, as well
as the mutual positional relationships among the cen-
trifugal fan, the heat exchanger, and the outlets. Conse-
quently, the wind speed of the air blown out from each
of the outlets varies. In particular, because a coolant
supply unit is supplied, the air passageway facing the
outlet near the coolant supply unit is unfortunately nar-
rowed. Consequently, the airflow on the downstream
side of the rotational direction of the centrifugal fan in-
creases, creating turbulence in the airflow. Consequent-
ly, the air delivered from the outlet in the vicinity of the
coolant supply unit is blown out without being sufficiently
air-conditioned.
[0029] Further, in one of the air passageways in the
above air conditioner, the heat exchanger is provided
with an extension part with respect to the coolant supply
unit on the downstream side of the rotational direction
of the centrifugal fan. Thereby, cooling and heating per-
formance can be maintained because the conditioning
of the air blown out from the outlets can be made uni-
form.
[0030] The air conditioner as recited in Claim 8 is the
air conditioner as recited in Claim 7, wherein the exten-
sion part is bent in the direction of the interior of the cas-
ing.
[0031] Herein, the extension part of the heat exchang-
er with respect to the coolant supply unit on the down-
stream side of the rotational direction of the centrifugal
fan is a bent part that is bent in the direction toward the
interior of the casing. Thereby, the length of the heat ex-
changer can be extended without changing the size or

the casing.

BRIEF EXPLANATION OF DRAWINGS

[0032]

FIG. 1 is an exterior perspective view of the indoor
unit of the air conditioner according to the first and
second embodiments.
FIG. 2 is vertical cross-sectional view of the indoor
unit of the air conditioner according to the first em-
bodiment.
FIG. 3 is a horizontal cross-sectional view of the in-
door unit of the air conditioner according to the first
embodiment.
FIG. 4 is a horizontal cross-sectional view of the in-
door unit of the air conditioner according to the sec-
ond embodiment.
FIG. 5 is a horizontal cross-sectional view of the in-
door unit of the air conditioner according to the third
embodiment.

PREFERRED EMBODIMENTS

FIRST EMBODIMENT

[0033] FIG. 1 shows an exterior perspective view of
the indoor unit 1 of the air conditioner according to the
first embodiment of the present invention. FIG. 2 is a
vertical cross-sectional view and FIG. 3 is a horizontal
cross-sectional view of the indoor unit at a surface that
includes the centrifugal fan.

CONSTITUTION

[0034] An indoor unit 1 is a ceiling-recessed type, and
comprises a casing 11 that is recessed in a ceiling. In
addition, a turbofan 40 (centrifugal fan) and a heat ex-
changer 30 are provided in the casing 11. The indoor
unit 1 takes in air placed in the indoor space, air condi-
tions the air, and supplies that air to the indoor space
after it has been air-conditioned by the heat exchanger.
[0035] The casing 11 is a case that holds members of
the indoor unit 1 therein. The casing 11 has an outline
shape of a rectangular parallelepiped, and has a bottom
plate 12 on the bottom thereof. An outlet 20 is formed
on the outer side of the long side of the bottom plate 12,
and an inlet 21 is provided on the inner side of the outlet
20. The outlet 20 is a ventilation port for supplying air
that has been air-conditioned by the indoor unit 1 to the
indoor space, and the inlet 21 is a ventilation port for
taking in air from the indoor space to the indoor unit 1.
Furthermore, on one of a pair of long sides of the casing
11, the outlet 20 has a first outlet 20a provided on the
downstream side (from the center of the long side) of
the rotational direction of the turbofan 40; and a second
outlet 20b provided on the upstream side of the rotation-
al direction. Further, on the other long side, the outlet 20
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has a third outlet 20c provided at a position opposing
the second outlet 20b on the downstream side (from the
center of the long side) of the rotational direction of tur-
bofan 40; and a fourth outlet 20d provided at a position
opposing the first outlet 20a on the upstream side of the
rotational direction.
[0036] The turbofan 40 is positioned substantially at
the center of the casing 11. The turbofan 40 is provided
with vanes at the periphery. By rotating in the direction
of the arrow R in FIG. 3, pushes out the air in the interior
of the turbofan 40 in the rotational direction, producing
an airflow in the interior of the indoor unit 1.
[0037] The heat exchanger 30 is a member that ex-
changes heat with the ventilating air. Further, the heat
exchanger 30 is formed in a substantially rhombic shape
so that it surrounds the turbofan 40, and has first, sec-
ond, and third proximate parts 50a, 50b, and 50c that
are proximate to the inner wall of the casing 11 more
than both sides of each of the proximate parts 50a, 50b,
50c, respectively. The first proximate part 50a is posi-
tioned in the vicinity of an axis 14, which passes through
the center of the turbofan 40 and is orthogonal to the
long side of the casing 11, and is interposed between
the first outlet 20a and the second outlet 20b. The third
proximate part 50c is positioned on the opposite side
opposing the first proximate part 50a, and is interposed
between the third outlet 20c and the fourth outlet 20d.
In addition, the second proximate part 50b is positioned
on an axis 36, which is inclined toward the second outlet
20b side (the first proximate part 50a side) by just a pre-
determined angle from an axis 15, which passes
through the center of the turbofan 40 and is orthogonal
to the short side of the casing 11. In addition, the heat
exchanger 30 is connected to a coolant supply unit 31
at the end part of the heat exchanger 30. Further, the
coolant supply unit 31 is disposed on the fourth outlet
20d side displaced with respect to the axis 15.
[0038] By disposing the heat exchanger 30 as de-
scribed above, an air passageway is formed from the
turbofan 40 to each of the outlets. Namely, a first air pas-
sageway 35a, which extends from the turbofan 40 to the
first outlet 20a, is formed between the coolant supply
unit 31 and the first proximate part 50a. A second air
passageway 35b, which extends from the turbofan 40
to the second outlet 20b, is formed between the first
proximate part 50a and the second proximate part 50b.
A third air passageway 35c, which extends from the tur-
bofan 40 to the third outlet 20c, is formed between the
second proximate part 50b and the third proximate part
50c. A fourth air passageway 35d, which extends from
the turbofan 40 to the fourth outlet 20d, is formed be-
tween the third proximate part 50c and the coolant sup-
ply unit 31.
[0039] In addition, portions 30a - 30d of the heat ex-
changer 30 are disposed corresponding to the air pas-
sageways 35a - 35d, respectively. In other words,
among the portions of the heat exchanger 30, the first
portion 30a is disposed in the first air passageway 35a

between the coolant supply unit 31 and the first proxi-
mate part 50a, and the second portion 30b is disposed
in the second air passageway 35b between the first
proximate part 50a and the second proximate part 50b.
In addition, among the portions of the heat exchanger
30, the third portion 30c is disposed in the third air pas-
sageway 35c between the second proximate part 50b
and the third proximate part 50c, and the fourth portion
30d is disposed in the fourth air passageway 35d be-
tween the third proximate part 50c and the coolant sup-
ply unit 31.
[0040] Further, by disposing the heat exchanger 30
inclined as discussed above, the first portion 30a and
third portion 30c are shorter than the second portion 30b
and fourth the portion 30d.

OPERATION

[0041] The following explains the operation of the in-
door unit 1.
[0042] The interior of the indoor unit 1 is ventilated by
the rotation of the turbofan 40. Air is taken into the inte-
rior of the indoor unit 1 from the inlet 21, which faces the
indoor space. The air taken in is then delivered by the
turbofan 40 to the surroundings thereof. The air that has
been pushed out is heat exchanged by the heat ex-
changer 30, which is arranged at the circumference of
the turbofan 40, and is then supplied from the outlets
20a - 20d to the indoor space.
[0043] The following discusses the wind speed (air-
flow) of the air passageways 35a - 35d for the case in
which the turbofan 40 has rotated.
[0044] First, let us consider the second outlet 20b and
the third outlet 20c side of the axis 14.
[0045] Because of the rotational direction of the tur-
bofan 40, and the arrangement of each of the outlets
20b, 20c, the second outlet 20b opposes the direction
of the wind from the turbofan 40, and the wind speed of
the air from the turbofan 40 increases if there is no heat
exchanger 30. However, the third outlet 20c is arranged
at a position along the direction of the wind from the tur-
bofan 40, and does not oppose the direction of the wind
from the turbofan 40. In other words, the third outlet 20c
is disposed at a position at which the wind speed of the
air from the turbofan 40 is slower if there is no heat ex-
changer 30. This is the same for the first outlet 20a and
the fourth outlet 20d side of the axis 14. Namely, be-
cause of the rotational direction of the turbofan 40, and
the arrangement of the outlets 20a, 20d, the wind speed
of the air to the fourth outlet 20d is faster compared with
the first air passageway 35a if there is no heat exchang-
er 30.
[0046] However, in the present embodiment as de-
scribed above, the substantially rhombically formed
heat exchanger 30 is disposed inclined with respect to
the axis 15, and the widths (lengths) of the portions of
the heat exchanger 30 in the air passageways 35a - 35d
to the outlets 20a - 20d are not equal. In other words,
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the widths of the second and fourth portions 30b, 30d
are narrower than the widths of the first and third por-
tions 30a, 30c.
[0047] Accordingly, the air resistance when passing
through the second and fourth portions 30b, 30d is
greater than when passing through the first and third
portions 30a, 30c. As a result, the volume of air (wind
speed) that passes through each of the air passage-
ways 35a - 35d and that is blown out from the air outlets
20a - 20d, respectively, are made uniform.

SECOND EMBODIMENT

CONSTITUTION

[0048] FIG. 4 is a horizontal cross-sectional view of
the indoor unit 2 of the air conditioner according to the
second embodiment of the present invention.
[0049] In the first embodiment, the air resistance of
each air passageway varies due to the offset arrange-
ment of the heat exchanger, and the present embodi-
ment aims to make the air volume from the outlets uni-
form. In the present embodiment, the length (i.e., the
heat exchange surface area) of each portion of the heat
exchanger, wherein each portion is disposed in an air
passageway, differs. Accordingly, although the air vol-
ume from each outlet has been made uniform, there is
a risk that the temperature distribution will become un-
even.
[0050] Therefore, it is an object of the second embod-
iment to make the temperature distribution of the air
blown out from each outlet uniform. Accordingly, the
second embodiment differs from the first embodiment
only in the constitution of the heat exchanger; other con-
stitutional aspects are the same.
[0051] A heat exchanger main body 32 is a member
that exchanges heat with the air that is ventilated, and
is disposed so that it surrounds the turbofan 40, the
same as mentioned earlier. The heat exchanger 32
comprises a first main body 321, which is disposed on
the first and second outlets 20a, 20b side of the axis 15,
which passes through the center of the turbofan 40 and
is orthogonal to the short side of the casing 11; and a
second main body 322, which is disposed on the third
and fourth outlets 20c, 20d side, i.e., on the reverse side.
[0052] Further, the first main body 321 and the second
main body 322 are connected by a connecting member
55 at one end in the direction along the axis 15, and are
connected by a coolant supply unit 33 at the other end.
Furthermore, the coolant supply unit 33 is disposed so
that it is shifted toward the fourth outlet 20d side of the
axis 15.
[0053] In addition, the heat exchanger 32 has first,
second, and third proximate parts 53a, 53b and 53c that
are more proximate to the inner wall of the casing 11
than both sides of each of the proximate parts 53a, 53b,
53c. The first proximate part 53a is positioned in the vi-
cinity of the axis 14, and is interposed between the first

outlet 20a and the second outlet 20b. The third proxi-
mate part 53c is positioned on the reverse side of and
opposing the first proximate part 53a, and is interposed
between the third outlet 20c and the fourth outlet 20d.
In addition, the second proximate part 53b is positioned
in the vicinity of the axis 37, which is inclined toward the
second outlet 20b side of the axis 15 by a predetermined
angle.
[0054] Disposing the heat exchanger 30 as described
above forms an air passageway that extends from the
turbofan 40 to each of the outlets. Namely, the first air
passageway 35a, which extends from the turbofan 40
to the first outlet 20a, is formed between the coolant sup-
ply unit 33 and the first proximate part 53a. The second
air passageway 35b, which extends from the turbofan
40 to the second outlet 20b, is formed between the first
proximate part 53a and the second proximate part 53b.
The third air passageway 35c, which extends from the
turbofan 40 to the third outlet 20c, is formed between
the second proximate part 53b and the third proximate
part 53c. The fourth air passageway 35d, which extends
from the turbofan 40 to the fourth outlet 20d, is formed
between the third proximate part 53c and the coolant
supply unit 33.
[0055] Further, among the portions of the first main
body 321 of the heat exchanger 32, a first portion 32a
is disposed in the first air passageway 35a. Among the
portions of the first main body 321, a second portion 32b
is disposed in the second air passageway 35b. Further-
more, among the portions of the second main body 322
of the heat exchanger 32, a third portion 32c is disposed
in the third air passageway 35c. Among the portions of
the second main body 322, a fourth portion 32d is dis-
posed in the fourth air passageway 35d.
[0056] A bent part 54 is formed in the first and third
portions 32a, 32c of the heat exchanger 32, such that
the bent part 54 bulges toward the outer side of the cas-
ing 11, and a bent part 52 is formed in the second and
fourth portions 32b, 32d such that the bent part 52 bulg-
es toward the inner side of the casing 11. Thereby, the
lengths of the heat exchanger in the four portions 32a-
32d are substantially equal, and the heat exchange sur-
face of each area is accordingly substantially equal.

OPERATION

[0057] The basic operation of the indoor unit 2 is the
same as the operation of the first embodiment.
[0058] As explained in the first embodiment, examin-
ing the second outlet 20b and the third outlet 20c side
of the axis 14 shows that the wind speed of the air to the
second outlet 20b is faster compared with the wind
speed of the air to the third outlet 20c if there is no heat
exchanger. In addition, if we likewise examine the first
outlet 20a and the fourth outlet 20d side of the axis 14,
the wind speed of the air to the fourth outlet 20d is faster
compared with the wind speed of the air to the first outlet
20a.
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[0059] In the same manner as the first embodiment,
the second proximate part 53b in the present embodi-
ment is disposed inclined with respect to the axis 15,
and the flow of air (wind speed) that blows out from each
of the outlets 20a - 20d is uniform. Further, bending the
heat exchanger 32 makes the heat exchange surface
area in each portion substantially equal, and makes the
heat exchange efficiency in each of the air passageways
35a - 35d uniform. Thereby, the cooling and heating ef-
ficiency can be improved compared with a conventional
air conditioner. In addition, the temperature distribution
of the air blown out from each of the outlets 20a - 20d
can be made uniform.
[0060] In particular, because the bent part 52 is
formed in the heat exchanger 32, thus ensuring a heat
exchange surface area, the heat exchange surface area
can be enlarged without increasing the size of the indoor
unit 2.

THIRD EMBODIMENT

CONSTITUTION

[0061] FIG. 5 is a horizontal cross-sectional view of
the indoor unit 3 of the air conditioner according to the
third embodiment of the present invention.
[0062] The cross-section of a casing 13 is square-
shaped, and is beveled at the four comers. Further, an
outlet 22 and an inlet (not shown) are disposed along
each of the four sides of the periphery of the bottom
plate. The turbofan 40 is disposed at the center part of
the casing 13.
[0063] A heat exchanger 34 is disposed in a substan-
tially square shape so that it surrounds the turbofan 40
on the inner side of the outlet 22, and both ends are
connected to a coolant supply unit 38, which is disposed
at one comer of the casing 13. Further, because the heat
exchanger 34 is disposed along each side of a square
shape, it has a bent part 56 at positions corresponding
to each comer. In addition, among the four linear parts
of the heat exchanger 34 there is a bent part 52, which
is bent so that it bulges with respect to the coolant supply
unit 38 toward the interior of the casing 13 on the down-
stream side of the rotational direction of the turbofan 40.

OPERATION

[0064] The basic operation of the indoor unit 3 is the
same as the operation of the first embodiment.
[0065] In the present embodiment, the same as in the
abovementioned embodiment, an air passageway is
formed in the pathways extending from the turbofan 40
to each of the outlets 22. However, among the four air
passageways, the air in the air passageway on the
downstream side of the rotational direction of the turbo-
fan 40 proximate to the coolant supply unit 38 is guided
to the wall of the coolant supply unit 38, and the like,
and the flow of air therein is greater than in other air

passageways.
[0066] Further, among the air passageways of the
heat exchanger in the present embodiment, the bent
part 52 is provided in a portion positioned in the air pas-
sageway through which much air flows, and the bent
part 52 has a large heat exchange surface area. There-
by, cooling and heating performance are improved be-
cause the heat exchange efficiency is improved, and be-
cause the air blown out from each of the outlets 22 is
air-conditioned substantially uniformly.

INDUSTRIAL FIELD OF APPLICATION

[0067] The use of the present invention enables the
speed distribution of the wind blown out from the outlets
to be made uniform. Thereby, the ventilation noise can
be controlled, and cooling and heating performance can
be maintained.

Claims

1. An air conditioner (1), comprising:

a casing (11) having an inlet (21) for sucking in
air to the inside, and outlets (20) for blowing out
air to the outside;
a centrifugal fan (40), disposed in the interior of
said casing (11); and
a heat exchanger (30) provided in the interior
of said casing (11) so that it surrounds said cen-
trifugal fan (40);

wherein,
said heat exchanger (30) is disposed so that,

among air passageways (35b, 35c) extending from
said centrifugal fan (40) to said outlets (20) via said
heat exchanger (30), the air passageway (35b) that
extends from said centrifugal fan to said outlet (20)
and that opposes the direction of the wind from said
centrifugal fan is narrower than said other air pas-
sageway (35c).

2. The air conditioner (2) as recited in Claim 1, wherein
said casing (11) is rectangular shaped;
said heat exchanger (32) has first, second,

and third proximate parts (53a, 53b, 53c), respec-
tively in the reverse order of the rotational direction
(R) of said centrifugal fan, that are more proximate
to the sidewalls of said casing (11) than both sides
of each of said proximate parts (53a, 53b, 53c); and

the length of a first portion (32b) of said heat
exchanger (32) between said first proximate part
(53a) and said second proximate part (53b) is sub-
stantially the same as the length of a second portion
(32c) between said second proximate part (53b)
and said third proximate part (53c).
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3. An air conditioner (1), comprising:

a rectangular casing (11) having an inlet (21)
for sucking in air to the inside, and outlets (20)
for blowing out air to the outside;
a centrifugal fan (40) disposed in the interior of
said casing (11); and
a heat exchanger (30) provided in the interior
of said casing (11) so that it surrounds said cen-
trifugal fan (40);

wherein,
said heat exchanger (30) has first, second,

and third proximate parts (50a, 50b, 50c), respec-
tively in the reverse order of the rotational direction
(R) of said centrifugal fan (40), that are more prox-
imate to said casing (11) than both sides of each of
said proximate

parts (50a, 50b, 50c);
said first proximate part (50a) and said third

proximate part (50c) of said heat exchanger (30) are
positioned in the vicinity of an axis (14), which pass-
es through the center of said centrifugal fan (40) and
is orthogonal to opposing first and second sidewalls
of said casing (11), and said second proximate part
(50b) of said heat exchanger (30, 32) is disposed
so that it is offset on the first proximate part (50a)
side of said heat exchanger (30) with respect to an
axis (15), which passes through the center of said
centrifugal fan (40) and is orthogonal to opposing
third and fourth sidewalls of said casing (11); and
said outlets (20) comprises first and second outlets
(20a, 20b) provided respectively in said first and
second sidewalls of said casing (11) so that they
interpose said first proximate part (50a); and third
and fourth outlets (20c, 20d) provided so that they
interpose said third proximate part (50c).

4. The air conditioner (2) as recited in Claim 3, wherein
the length of a first portion (32b) of said heat

exchanger (32) between said first proximate part
(53a) and said second proximate part (53b) is sub-
stantially the same as the length of a second portion
(32c) between said second proximate part (53b)
and a third proximate part (53c).

5. The air conditioner (2) as recited in Claim 2 or Claim
4, wherein

said heat exchanger (32) comprises a bent
part (52) that is bent in the direction of the interior
of said casing (11) in said first portion (32b).

6. The air conditioner (2) as recited in any one claim
of Claim 1 to Claim 5, wherein

said heat exchanger (32) comprises heat ex-
changer main bodies (321, 322), and a connecting
part (55) that connects said heat exchanger main
bodies (321, 322).

7. An air conditioner (3), comprising:

a casing (13) comprising an inlet (21) for suck-
ing in air to the inside, and outlets (22) for blow-
ing out air to the outside and which are dis-
posed rectangularly;
a centrifugal fan (40) disposed in the interior of
said casing (13);
a heat exchanger (34) provided in the interior
of said casing ( 13) so that it surrounds said
centrifugal fan (40), and is disposed rectangu-
larly on the inner side of said outlets (22); and
a coolant supply unit (38) provided at one com-
er of said rectangular heat exchanger (34), and
that supplies a coolant to said heat exchanger
(34);

wherein,
said heat exchanger (34) comprises an exten-

sion part (52) on the downstream side of the rota-
tional direction (R) of said centrifugal fan (40) with
respect to said coolant supply unit (38).

8. The air conditioner (3) as recited in Claim 7, wherein
said extension part (52) is bent in the direction

of the interior of said casing (11).
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