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(54) AIR-CONDITIONING UNIT

(57) In an air-conditioning unit, a heat exchanger is
arranged at a position shifted relative to a fan in an axial
direction of the fan. Further, the heat exchanger is ar-
ranged on an imaginary setting plane surrounding the
axis of the fan. Further, the heat exchanger is segmented
into a plurality of heat exchange sections that are present
respectively in a plurality of regions arrayed in the axial
direction of the fan. Assuming that a direction along the
imaginary setting plane on a plane perpendicular to the
axis of the fan is a peripheral direction of the imaginary
setting plane, among lengths of the plurality of heat ex-
change sections along the peripheral direction of the im-
aginary setting plane, a length of the heat exchange sec-
tion that is present in a region closer to the fan is longer.
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Description

Technical Field

[0001] The present invention relates to an air-condi-
tioning unit configured to cause an air flow generated by
rotation of a fan to pass through a heat exchanger.

Background Art

[0002] In a top-blow type outdoor unit of an air condi-
tioner, an air flow generated by rotation of a fan is caused
to pass through a heat exchanger, thereby allowing heat
exchange to occur between outside air and refrigerant.
When there is unevenness in velocity distribution of the
air flow (air velocity distribution) passing through the heat
exchanger, heat-exchange efficiency in the heat ex-
changer is degraded.
[0003] Hitherto, in order to reduce the unevenness in
the air velocity distribution in the heat exchanger, there
has been known a top-blow type outdoor unit of an air
conditioner, in which a fin pitch of a heat exchanger ar-
ranged at a lower level far apart from the fan is set to be
larger than a fin pitch of a heat exchanger arranged at
an upper level close to the fan, to thereby cause air flow
resistance in the heat exchanger at the lower level to be
smaller than air flow resistance in the heat exchanger at
the upper level (see Patent Literatures 1 to 3).
[0004] Further, hitherto, there has also been proposed
a top-blow type outdoor unit of an air conditioner, in which
a pipe diameter of the heat exchanger at the lower level
is set to be smaller than a pipe diameter of the heat ex-
changer at the upper level (see Patent Literatures 1 and
4) or in which fin shapes or the number of rows of fins of
the heat exchangers at the upper level and those at the
lower level are set to be different from each other (see
Patent Literatures 2 and 4), to thereby cause the air flow
resistance of the heat exchanger at the lower level to be
smaller than the air flow resistance of the heat exchanger
at the upper level.

Citation List

Patent Literature

[0005]

[PTL 1] JP 2006-153332 A
[PTL 2] JP 2006-71162 A
[PTL 3] JP 4-116384 A
[PTL 4] JP 2005-249255 A

Summary of Invention

Technical Problem

[0006] In the top-blow type outdoor unit of the air con-
ditioner, when the unit is viewed along an axis of the fan,

there are present an area in which the heat exchanger
is arranged and an area in which the heat exchanger is
not arranged in a rotation direction of the fan. In the area
in which the heat exchanger is not arranged, a wall panel
for blocking passage of air is arranged. Thus, in the top-
blow type outdoor unit of the air conditioner, when the
fan rotates, the air flow is supplied into the unit from the
area in which the heat exchanger is arranged. However,
the air flow is not supplied into the unit from the area in
which the heat exchanger is not arranged. As a result, in
the top-blow type outdoor unit of the air conditioner, un-
evenness in the air velocity distribution occurs in the ro-
tation direction of the fan. When there are unevenness
in the air velocity distribution and occurrence of air flow
turbulence around the fan, fluctuation of the air flow
around blades of the fan become stronger during move-
ment of the blades of the fan, with the result that vibration
and energy loss are increased.
[0007] In the related-art top-blow type outdoor unit of
the air conditioner, when the unit is viewed along the axis
of the fan, the area of the heat exchanger at the lower
level is equal to the area of the heat exchanger at the
upper level or larger than the area of the heat exchanger
at the upper level. Thus, the unevenness in the air velocity
distribution in the rotation direction of the fan becomes
larger even in a region close to the fan. Thus, in the re-
lated-art top-blow type outdoor unit of the air conditioner,
noise due to the vibration generated during the rotation
of the fan and the energy loss increases. Meanwhile,
when the area of the heat exchanger arranged on a side
surface of the unit is extended in the rotation direction of
the fan, the unevenness in the air velocity distribution in
the rotation direction of the fan decreases. However,
maintenance work for devices inside the unit becomes
more difficult to perform.
[0008] The present invention has been made to solve
the problem described above, and an object of the
present invention is to provide an air-conditioning unit
capable of achieving reduction of noise and improvement
in energy efficiency and facilitating maintenance work.

Solution to Problem

[0009] An air-conditioning unit of the present invention,
includes: a fan, which is rotatable about an axis thereof;
and a heat exchanger, which is arranged at a position
shifted relative to the fan in an axial direction of the fan,
the heat exchanger being arranged on an imaginary set-
ting plane surrounding the axis, the heat exchanger being
segmented into a plurality of heat exchange sections
which are provided respectively in a plurality of regions
arrayed in the axial direction of the fan, in which, assum-
ing that a direction along the imaginary setting plane on
a plane perpendicular to the axis is a peripheral direction
of the imaginary setting plane, among lengths of the plu-
rality of heat exchange sections along the peripheral di-
rection of the imaginary setting plane, a length of the heat
exchange section which is present in a region closer to
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the fan is longer.

Advantageous Effects of Invention

[0010] According to the air-conditioning unit of the
present invention, the unevenness in the air velocity dis-
tribution in the rotation direction of the fan can be sup-
pressed around the fan, thereby being capable of achiev-
ing the reduction of noise and the improvement in the
energy efficiency. Further, an area in which the heat ex-
change section is absent can be secured, thereby being
capable of facilitating maintenance work.

Brief Description of Drawings

[0011]

[FIG. 1] FIG. 1 is a perspective view for illustrating
an air-conditioning unit according to a first embodi-
ment of the present invention.
[FIG. 2] FIG. 2 is a perspective view for illustrating
an air blower, a heat exchanger, and a part of a cas-
ing.
[FIG. 3] FIG. 3 is a top view for illustrating an outdoor
unit as viewed along an axial direction of a fan illus-
trated in FIG. 2.
[FIG. 4] FIG. 4 is a perspective view for illustrating
the outdoor unit for illustrating a peripheral length of
each of heat exchange sections illustrated in FIG. 2.
[FIG. 5] FIG. 5 is a perspective view for illustrating
the outdoor unit for illustrating an air velocity distri-
bution in each of the heat exchange sections illus-
trated in FIG. 2.
[FIG. 6] FIG. 6 is a sectional view taken along the
plane VI of FIG. 5.
[FIG. 7] FIG. 7 is a sectional view taken along the
plane VII of FIG. 5.
[FIG. 8] FIG. 8 is a schematic sectional view taken
along the plane VIII of FIG. 2.
[FIG. 9] FIG. 9 is a perspective view for illustrating
relevant parts of an outdoor unit according to a sec-
ond embodiment of the present invention.
[FIG. 10] FIG. 10 is a sectional view taken along the
plane X of FIG. 9.
[FIG. 11] FIG. 11 is a sectional view taken along the
plane XI of FIG. 9.
[FIG. 12] FIG. 12 is a perspective view for illustrating
relevant parts of an outdoor unit according to a third
embodiment of the present invention.
[FIG. 13] FIG. 13 is a schematic sectional view taken
along the plane XIII of FIG. 12.
[FIG. 14] FIG. 14 is a perspective view for illustrating
relevant parts of an outdoor unit according to a fourth
embodiment of the present invention.
[FIG. 15] FIG. 15 is a schematic view for illustrating
each of fins in a heat exchange section illustrated in
FIG. 14.
[FIG. 16] FIG. 16 is a perspective view for illustrating

relevant parts of an outdoor unit according to a fifth
embodiment of the present invention.
[FIG. 17] FIG. 17 is a sectional view taken along the
plane XVII of FIG. 16.
[FIG. 18] FIG. 18 is a sectional view for illustrating
another example of a heat exchange panel of the
outdoor unit according to the fifth embodiment of the
present invention.
[FIG. 19] FIG. 19 is a sectional view for illustrating
another example of the heat exchange panel of the
outdoor unit according to the fifth embodiment of the
present invention.
[FIG. 20] FIG. 20 is a sectional view for illustrating
another example of the heat exchange panel of the
outdoor unit according to the fifth embodiment of the
present invention.
[FIG. 21] FIG. 21 is a perspective view for illustrating
relevant parts of an outdoor unit according to a sixth
embodiment of the present invention.
[FIG. 22] FIG. 22 is a sectional view taken along the
plane XXII of FIG. 21.
[FIG. 23] FIG. 23 is a sectional view for illustrating
another example of a heat exchange panel of the
outdoor unit according to the sixth embodiment of
the present invention.
[FIG. 24] FIG. 24 is a perspective view for illustrating
relevant parts of an outdoor unit according to a sev-
enth embodiment of the present invention.
[FIG. 25] FIG. 25 is a perspective view for illustrating
the outdoor unit for illustrating a peripheral length of
each of the heat exchange sections illustrated in FIG.
24.
[FIG. 26] FIG. 26 is a perspective view for illustrating
an outdoor unit according to an eighth embodiment
of the present invention.
[FIG. 27] FIG. 27 is a schematic sectional view taken
along the plane XXVII of FIG. 26.
[FIG. 28] FIG. 28 is a perspective view for illustrating
an outdoor unit according to a ninth embodiment of
the present invention.
[FIG. 29] FIG. 29 is a schematic sectional view taken
along the plane XXIX of FIG. 28.

Description of Embodiments

[0012] Now, preferred embodiments of the present in-
vention are described with reference to the accompany-
ing drawings.

First Embodiment

[0013] FIG. 1 is a perspective view for illustrating an
air-conditioning unit according to a first embodiment of
the present invention. In FIG. 1, an air conditioner forms
a refrigeration cycle by circulating refrigerant between an
indoor unit and an outdoor unit (air-conditioning unit) 1.
The outdoor unit 1 includes a casing 2 and an in-unit
device 3 accommodated within the casing 2.
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[0014] The casing 2 includes a bottom plate 21, a top
plate 22 positioned above the bottom plate 21, a plurality
of supporting columns 23 fixed to an outer peripheral
portion of the bottom plate 21 so as to be spaced away
from each other and configured to support the top plate
22, and a plurality of side panels 24 forming side surfaces
of the casing 2 between the bottom plate 21 and the top
plate 22. In this example, a shape of each of the bottom
plate 21 and the top plate 22 is approximately quadran-
gular, and the four supporting columns 23 are fixed to
four corners of each of the bottom plate 21 and the top
plate 22. Thus, in this example, the side surfaces of the
casing 2 are formed by the four side panels 24.
[0015] The in-unit device 3 includes an air blower 31,
a refrigeration cycle device 32 allowing a flow of the re-
frigerant, and a drive control device (not shown) config-
ured to control drive of the air blower 31 and the refrig-
eration cycle device 32. The refrigeration cycle device
32 includes a heat exchanger 321, a compressor, an
electromagnetic valve, and heat transfer pipes (refriger-
ant pipes), which are elements for forming the refrigera-
tion cycle.
[0016] FIG. 2 is a perspective view for illustrating the
air blower 31, the heat exchanger 321, and a part of the
casing 2. The air blower 31 includes a fan 311 which is
rotatable about an axis A extending along a height direc-
tion of the outdoor unit 1, and a fan motor (drive unit)
coupled to the fan 311 and configured to generate a driv-
ing force for rotating the fan 311.
[0017] The fan 311 is arranged so as to be shifted up-
ward relative to the refrigeration cycle device 32 in a di-
rection along the axis A (axial direction of the fan 311).
The fan 311 is a propeller fan including a boss 313 ar-
ranged coaxially with the axis A and a plurality of (four in
this example) of blades 314 provided on an outer periph-
eral portion of the boss 313. The blades 312 are arranged
so as to be spaced away from each other in a peripheral
direction of the boss 313. The fan motor 312 is arranged
below the fan 311.
[0018] For the heat exchanger 321, a plurality of (two
in this example) of regions 41 and 42 arrayed in the di-
rection along the axis A are set. In this example, the re-
gion 41 and the region 42 are arrayed in the stated order
in a direction away from the fan 311. The heat exchanger
321 is segmented into a plurality of heat exchange sec-
tions 321a and 321b that are present in the regions 41
and 42, respectively. As a result, in the heat exchanger
321, the heat exchange section 321a present in the re-
gion 41 is arranged at a position closer to the fan 311
than the heat exchange section 321b present in the re-
gion 42. In this example, a dimension of the region 41 is
larger than a dimension of the region 42 in the direction
along the axis A.
[0019] FIG. 3 is a top view for illustrating the outdoor
unit 1 as viewed along an axial direction of the fan 311
illustrated in FIG. 2. Further, FIG. 4 is a perspective view
for illustrating the outdoor unit 1 for illustrating a periph-
eral length of each of the heat exchange sections 321a

and 321b illustrated in FIG. 2. The heat exchanger 321
is arranged around the axis A. Further, the heat exchang-
er 321 is arranged on an imaginary setting plane B that
surrounds an entire periphery of the axis A. The imagi-
nary setting plane B is a plane parallel to the axis A.
Further, when the heat exchanger 321 is viewed in the
direction along the axis A (axial direction of the fan 311),
the imaginary setting plane B may be seen as an endless
surrounding line that surrounds the axis A (FIG. 3). The
imaginary setting plane B includes a plurality of plane
sections B1 to B4 respectively overlap with sides of a
polygon surrounding the entire periphery of the axis A.
In this example, the four plane sections B1 to B4 of the
imaginary setting plane B are positioned on sides of the
quadrangle, which correspond to the four side panels 24
of the casing 2. Some devices (for example, the com-
pressor, the electromagnetic valve, and the like) other
than the heat exchanger 321 included in the refrigeration
cycle device 32 are arranged on an inner side of the im-
aginary setting plane B.
[0020] Assuming that a direction along the imaginary
setting plane B on a plane perpendicular to the axis A is
a peripheral direction of the imaginary setting plane B,
between a length La of the heat exchange section 321a
and a length Lb of the heat exchange section 321b along
the peripheral direction of the imaginary setting plane B,
a length of the heat exchange section present in a region
closer to the fan 311 is longer, as illustrated in FIG. 4.
Specifically, when the heat exchange section 321 is
viewed in the direction along the axis A, the length La of
the heat exchange section 321a present in the region 41
is longer than the length of the heat exchange section
321b present in the region 42 farther away from the fan
311 than the region 41 in the direction along the imaginary
setting plane B (La>Lb). In this example, when the heat
exchanger 321 is viewed in the direction along the axis
A, a position of one end portion of the heat exchange
section 321a and a position of one end portion of the heat
exchange section 321b coincide with each other in the
direction along the imaginary setting plane B, whereas a
position of another end portion of the heat exchange sec-
tion 321a and a position of another end portion of the
heat exchange section 321b are different from each oth-
er.
[0021] Each of the heat exchange sections 321a and
321b includes a plurality of the heat transfer pipes (re-
frigerant pipes) arranged so as to be spaced away from
each other, and a plurality of fins for radiation provided
in each of the heat transfer pipes and arranged so as to
be spaced away from each other in a length direction of
the heat transfer pipe. In each of the heat exchange sec-
tions 321a and 321b, heat exchange occurs between the
refrigerant and outside air while the refrigerant sequen-
tially passes through the heat transfer pipes. Each of the
heat exchange sections 321a and 321b may include a
plurality of heat transfer pipes arranged so as to be
spaced away from each other and a plurality of fins ar-
ranged in a wave-like form between the heat transfer
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pipes.
[0022] The side panels 24 of the casing 2 surround
both of the axis A and the imaginary setting plane B. In
the regions 41 and 42, there are formed areas in which
the heat exchange sections 321a and 321b are present
and areas in which the heat exchange sections 321a and
321b are absent in a rotation direction C of the fan 311
(FIG. 3). In each of the side panels 24 of the casing 2, a
section that covers the areas in which the heat exchange
sections 321a and 321b are present is formed as a panel
air passage section 241 (FIG. 1) configured to allow pas-
sage of the air (air flow), whereas a section that covers
the areas in which the heat exchange sections 321a and
321b are absent is formed as a panel shielding section
242 configured to block passage of the air (air flow). Thus,
at least any one of the side panels 24 has the panel shield-
ing section 242. The panel shielding section 242 covers
the areas in which the heat exchange sections 321a and
321b are absent. The panel air passage section 241 has
a grating 243 provided in an opening as illustrated in FIG.
1.
[0023] The area in which the heat exchanger 321 is
absent in the rotation direction of the fan 311 is larger in
the region of the regions 41 and 42 farther away from the
fan 311 in the direction along the axis A. Some devices
(for example, the compressor, the electromagnetic valve,
and the like) arranged on an inner side of the imaginary
setting plane B are arranged in the region 42 farther away
from the fan 311 than the region 41 closest to the fan 311.
[0024] In the center of the top panel 22, an air outlet
221 is formed as illustrated in FIG. 1. Further, a bellmouth
222 that surrounds the air outlet 221 is fixed to an upper
surface of the top plate 22. The fan 311 is arranged on
an inner side of the bellmouth 222. A grid 223 that covers
an opening of the bellmouth 222 is provided on the bell-
mouth 222.
[0025] In the outdoor unit 1, when the fan 311 rotates,
there is generated air (air flow) that enters into the casing
2 from side surfaces of the casing 2 and leaves from
inside of the casing 2 to outside of the casing 2 through
the air outlet 221. Thus, the outdoor unit 1 is constructed
as a so-called top-blow type outdoor unit. The air gener-
ated by the rotation of the fan 311 passes through the
panel air passage section 241 of each of the side panels
24 to move into the casing 2. After passing through the
heat exchanger 321, the air leaves to outside of the cas-
ing 2 from the air outlet 221. In the heat exchanger 321,
the air from the panel air passage sections 241 of the
side panels 24 passes through the heat exchanger 321
to allow heat exchange to occur between the refrigerant
passing through the heat transfer pipes and the outside
air. In the area of the side panel 24 in which the panel
shielding section 242 is arranged, inflow of the air from
the side surfaces of the casing 2 into the casing 2 is
blocked.
[0026] FIG. 5 is a perspective view for illustrating the
outdoor unit 1 for illustrating an air velocity distribution in
each of the heat exchange sections 321a and 321b illus-

trated in FIG. 2. Further, FIG. 6 is a sectional view taken
along the plane VI of FIG. 5, and FIG. 7 is a sectional
view taken along the plane VII of FIG. 5. An air flow Va
passing through the heat exchange section 321a present
in the region 41 of the regions 41 and 42 closer to the
fan 311 flows into the casing 2 from an area larger in the
rotation direction of the fan 311 than a region from which
an air flow Vb passing through the heat exchange section
321b present in the region 42 farther away from the fan
311 than the region 41 flows thereinto. Therefore, une-
venness in an air velocity distribution (suction air velocity
distribution) sucked into the casing 2 from the side sur-
faces of the casing 2 becomes smaller in the region 41
closer to the fan 311 than in the region 42 farther away
from the fan 311. As a result, when the fan 311 rotates,
the unevenness in the air velocity distribution in the ro-
tation direction of the fan 311 is reduced around the fan
311, thereby reducing fluctuation of the air flow generated
by the blades 314.
[0027] FIG. 8 is a schematic sectional view taken along
the plane VIII of FIG. 2. In FIG. 8, there are shown air
velocity distributions at three positions on the plane VIII
of FIG. 2, at which distances from the fan 311 are different
in the direction along the axis A. Further, in FIG. 8, among
the three positions for which the air velocity distributions
are shown, the position closest to the fan 311 and the
position second closest to the fan 311 are positioned in
the region 41, whereas the position most away from the
fan 311 is positioned in the region 42.
[0028] Among the above-mentioned positions, an air
velocity distribution V1 at the position most away from
the fan 311 is formed by the air flow Vb having passed
through the heat exchange section 321b that is present
only on one side in the casing 2 illustrated in FIG. 8, and
hence there is provided an uneven air velocity distribution
with a higher speed on a side close to the heat exchange
section 321b. However, the air flow Vb having passed
through the heat exchange section 321b flows upward
to the fan 311 in the casing 2 to be mixed with the air flow
Va having passed through the heat exchange section
321a present on both sides in the casing 2 illustrated in
FIG. 8. As a result, the unevenness in the air velocity
distribution is reduced more significantly in a direction
closer to the fan 311 in the order of the position most
away from the fan 311 (air velocity distribution V1), the
position second closest to the fan 311 (air velocity distri-
bution V2), and the position closest to the fan 311 (air
velocity distribution V3), as illustrated in FIG. 8. Specifi-
cally, the air flow Vb flowing toward the fan 311 in the
casing 2 is mixed with the air flow Va flowing from the
heat exchange section 321a, thereby reducing the une-
venness in the air velocity distribution. As a result, the
air velocity distribution V3 at the position closest to the
fan 311 becomes an air velocity distribution equalized in
the rotation direction of the fan 311.
[0029] In the outdoor unit 1 described above, the heat
exchanger 321 is segmented into the plurality of heat
exchange sections 321a and 321b that are respectively
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present in the plurality of regions 41 and 42 arrayed in
the axial direction of the fan 311. Between the length La
of the heat exchange section 321a and the length Lb of
the heat exchange section 321b in the peripheral direc-
tion of the imaginary setting plane B, a length of the heat
exchange section present in the region closer to the fan
311 is longer. Therefore, the unevenness in the air ve-
locity distribution in the rotation direction of the fan 311
can be reduced around the fan 311. As a result, the air
flow fluctuation at the blades 314 during the rotation of
the fan 311 can be reduced, thereby achieving reduction
of noise generated by the rotation of the fan 311. Further,
an energy loss of the fan 311 can also be suppressed,
thereby being capable of achieving improvement in en-
ergy efficiency of the fan 311. Further, the area in which
the heat exchanger 321 is absent in the rotation direction
of the fan 311 can be secured to be large in the region
42 of the regions 41 and 42, which is farther away from
the fan 311, thereby being capable of facilitating mainte-
nance work for the devices inside the casing 2. Further,
the devices inside the casing 2 are arranged in the region
42 farther away from the fan 311 than the region 41,
thereby being capable of more reliably securing an in-
stallation space for the devices inside the casing 2, and
reducing influence of the devices inside the casing 2 on
the unevenness in the air velocity distribution around the
fan 311.

Second Embodiment

[0030] FIG. 9 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a second
embodiment of the present invention. Further, FIG. 10 is
a sectional view taken along the plane X of FIG. 9, and
FIG. 11 is a sectional view taken along the plane XI of
FIG. 9. The heat exchange section 321a present in the
region 41 of the regions 41 and 42 closest to the fan 311
is arranged along all of the plurality of (four in this exam-
ple) plane sections B1 to B4 included in the imaginary
setting plane B. Specifically, when the outdoor unit 1 is
viewed in the direction along the axis A, the heat ex-
change section 321a is arranged along all of sides of a
polygon (quadrangle in this example) that surrounds the
axis A.
[0031] The heat exchange section 321a is arranged
continuously along the peripheral direction of the imagi-
nary setting plane B from one end portion of the heat
exchange section 321a to reach another end portion of
the heat exchange section 321a, as illustrated in FIG.
10. A space (specifically, an area of the region 41 in which
the heat exchange section 321a is absent in the rotation
direction of the fan 311) between the one end portion and
the another end portion of the heat exchange section
321a in the peripheral direction of the imaginary setting
plane B is set to be as narrow as possible.
[0032] The heat exchange section 321b that is present
in the region 42 farther away from the fan 311 than the
region 41 is arranged along the remaining plane sections

B1 to B3 excluding any one of the plane sections B1 to
B4 of the imaginary setting plane B. Similarly to the heat
exchange section 321a, the heat exchange section 321b
is arranged continuously along the peripheral direction
of the imaginary setting plane B from one end portion of
the heat exchange section 321b to reach another end
portion of the heat exchange section 321b as illustrated
in FIG. 11. In this example, when the outdoor unit 1 is
viewed along the axial direction of the fan 311, the posi-
tion of the one end portion of the heat exchange section
321a and the position of the one end portion of the heat
exchange section 321b coincide with each other, where-
as the position of the another end portion of the heat
exchange section 321a and the position of the another
end portion of the heat exchange section 321b are dif-
ferent from each other.
[0033] When the heat exchanger 321 is viewed in the
peripheral direction of the imaginary setting plane B, a
length of the heat exchange section 321a is longer than
a length of the heat exchange section 321b. Therefore,
the air flow Va passing through the heat exchange section
321a closer to the fan 311 flows into the casing 2 from a
larger area in the rotation direction of the fan 311 than
an area from which the air flow Vb passing through the
heat exchange section 321b farther away from the fan
311 than the heat exchange section 321a flows thereinto.
Other configurations are the same as those of the first
embodiment.
[0034] In the outdoor unit 1 described above, when the
imaginary setting plane B is viewed in the direction along
the axis A, the plurality of plane sections B1 to B4 re-
spectively overlapping with the sides of the polygon sur-
rounding the axis A are included in the imaginary setting
plane B. The heat exchange section 321a that is present
in the region 41 of the regions 41 and 42 closest to the
fan 311 is arranged along all of the plane sections B1 to
B4. Thus, in the region 41 of the regions 41 and 42 closest
to the fan 311, unevenness in the area of the heat ex-
change section 321a can be reduced in the rotation di-
rection of the fan 311. As a result, the reduction of the
unevenness in the air velocity distribution in the rotation
direction of the fan 311 can be further achieved around
the fan 311. Thus, the suppression of noise during the
rotation of the fan 311 and the improvement in the energy
efficiency can be further achieved.

Third Embodiment

[0035] FIG. 12 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a third em-
bodiment of the present invention. FIG. 13 is a schematic
sectional view taken along the plane XIII of FIG. 12. The
heat exchange section 321a that is present in the region
41 of the regions 41 and 42 closest to the fan 311 includes
a plurality of heat exchange panels 322 that are arrayed
so as to overlap with each other with the axis A being set
on an inner side. Air flow resistance (pressure loss) ΔP
[Pa] of the air flow Va passing through the heat exchange
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section 321a present in the region 41 closest to the fan
311 is equalized in the peripheral direction of the imagi-
nary setting plane B through adjustment of the number
of rows of the heat exchange panels 322 in the heat ex-
change section 321a in the peripheral direction of the
imaginary setting plane B. In this example, the number
of rows of the heat exchange panels 322 is equal in the
peripheral direction of the imaginary setting plane B in
the heat exchange section 321a. Specifically, in the heat
exchange section 321a, the number of rows of the heat
exchange panels 322 is equal (two in this example) at
any position of the peripheral direction of the imaginary
setting plane B. Other configurations are the same as
those of the first embodiment.
[0036] In the outdoor unit 1 described above, the air
flow resistance ΔP in the heat exchange section 321a
present in the region 41 of the regions 41 and 42 closest
to the fan 311 is equalized in the peripheral direction of
the imaginary setting plane B. Thus, the reduction of the
unevenness in the air flow distribution in the rotation di-
rection of the fan 311 can be further achieved around the
fan 311, thereby being capable of further achieving the
suppression of noise during the rotation of the fan 311
and the improvement in the energy efficiency.
[0037] Further, in the heat exchange section 321a
present in the region 41 of the regions 41 and 42 closest
to the fan 311, the number of rows of the heat exchange
panels 322 is equal in the peripheral direction of the im-
aginary setting plane B. Thus, the air flow resistance ΔP
of the air flow Va passing through the heat exchange
section 321a can be easily equalized in the peripheral
direction of the imaginary setting plane B.

Fourth Embodiment

[0038] FIG. 14 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a fourth
embodiment of the present invention. Further, FIG. 15 is
a schematic view for illustrating each of fins 324 in the
heat exchange section 321a illustrated in FIG. 14. In the
heat exchange section 321a present in the region 41 of
the regions 41 and 42 closest to the fan 311, the plurality
of fins 324 provided in the heat transfer pipes (refrigerant
pipes) allowing passage of the refrigerant are arrayed so
as to be spaced away from each other in the peripheral
direction of the imaginary setting plane B. Each of the
fins 324 is a plate which is arranged to be perpendicular
to the peripheral direction of the imaginary setting plane
B and along the axis A. A space dimension (fin pitch) Fp
between the fins 324 in the peripheral direction of the
imaginary setting plane B is adjusted, to thereby equalize
the air flow resistance ΔP [Pa] of the air flow Va passing
through the heat exchange section 321a in the peripheral
direction of the imaginary setting plane B. In this example,
the fin pitches Fp are the same at any position in the
peripheral direction of the imaginary setting plane B in
the heat exchange section 321a. Other configurations
are the same as those of the first embodiment.

[0039] In the outdoor unit 1 described above, the fin
pitches Fp in the heat exchange section 321a present in
the region 41 closest to the fan 311 are the same at any
position in the peripheral direction of the imaginary set-
ting plane B. Thus, the air flow resistance ΔP of the air
flow Va passing through the heat exchange section 321a
can easily be equalized in the peripheral direction of the
imaginary setting plane B.
[0040] In the example described above, the air flow
resistance ΔP is equalized in the peripheral direction of
the imaginary setting plane B by equalizing the fin pitches
Fp in the heat exchange section 321a in the peripheral
direction of the imaginary setting plane B. However, the
air flow resistance ΔP in the heat exchange section 321a
may also be equalized in the peripheral direction of the
imaginary setting plane B by equalizing shapes of the
fins 324 in the heat exchange section 321a in the periph-
eral direction of the imaginary setting plane B. For exam-
ple, when the heat exchange section 321a is configured
so that the plurality of heat transfer pipes are arranged
in the peripheral direction of the imaginary setting plane
B so as to be spaced away from each other and fins
having a wave-like shape are provided between the heat
transfer pipes, the shapes of the fins may be equalized
in the peripheral direction of the imaginary setting plane
B by equalizing pitches between the heat transfer pipes
in the peripheral direction of the imaginary setting plane
B.

Fifth Embodiment

[0041] FIG. 16 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a fifth em-
bodiment of the present invention. Further, FIG. 17 is a
sectional view taken along the plane XVII of FIG. 16. The
heat exchange section 321a that is present in the region
41 of the regions 41 and 42 closest to the fan 311 includes
the heat exchange panels 322. In this example, the
number of rows of the heat exchange panel 322 in the
heat exchange section 321a is one.
[0042] The heat exchange panel 322 includes a plu-
rality of heat transfer pipes (refrigerant pipes) 325, which
are arrayed in the direction along the axis A so as to be
spaced away from each other and arranged along the
peripheral direction of the imaginary setting plane B, and
the plurality of fins 324 which are arrayed in the peripheral
direction of the imaginary setting plane B so as to be
spaced away from each other provided in each of the
heat transfer pipes. Each of the fins 324 is arranged so
as to be perpendicular to the peripheral direction of the
imaginary setting plane B and arranged along the axis
A. The heat transfer pipes 325 pass through each of the
fins 324.
[0043] The air flow resistance ΔP [Pa] of the air flow
Va passing through the heat exchange section 321a is
equalized in the peripheral direction of the imaginary set-
ting plane B through adjustment of a sectional shape and
a sectional size of each of the heat transfer pipes 325 in
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the peripheral direction of the imaginary setting plane B.
In this example, the sectional shape and the sectional
size of each of the heat transfer pipes 325 are the same
at any position in the peripheral direction of the imaginary
setting plane B. Further, in this example, each of the heat
transfer pipes 325 is formed as a circular pipe having an
outer diameter D. Other configurations are the same as
those of the first embodiment.
[0044] As described above, the equalization of the air
flow resistance ΔP in the peripheral direction of the im-
aginary setting plane B can be achieved in the heat ex-
change section 321a even by equalizing the sectional
shapes and the sectional sizes of the heat transfer pipes
325 in the heat exchange section 321a in the peripheral
direction of the imaginary setting plane B.
[0045] Although the sectional shape of each of the heat
transfer pipes 325 is circular in the above-mentioned ex-
ample, the sectional shape of each of the heat transfer
pipes 325 may also be a flattened shape (for example,
a rectangular shape or the like) . When the sectional
shape of each of the heat transfer pipes 325 is rectan-
gular, a dimension of a short side D1 and a dimension
of a long side D2 of the cross section having the rectan-
gular shape are set equal for the heat transfer pipes 325,
and the heat transfer pipes 325 are arranged so that the
long side D2 of the rectangle is perpendicular to the di-
rection along the axis A, as illustrated in FIG. 18. Even
in the manner described above, the air flow resistance
ΔP can be equalized in the peripheral direction of the
imaginary setting plane B in the heat exchange section
321a.
[0046] Further, the number of rows of the heat ex-
change panels 322 in the heat exchange section 321a
may also be plural. In this case, the sectional shape and
the sectional size of each of the heat transfer pipes 325
may be set different for each of the heat exchange panels
322. For example, as illustrated in FIG. 19, the number
of rows of the heat exchange panels 322 in the heat ex-
change section 321a may be set to two, and the sectional
shape of each of the heat transfer pipes 325 in one heat
exchange panel 322 may be circular, whereas the sec-
tional shape of each of the heat transfer pipes 325 in
another heat exchange panel 322 may be rectangular.
[0047] Further, the plurality of heat transfer pipes 325
having sectional shapes different from each other may
be incorporated into the common heat exchange panel
322 in the heat exchange section 321a. For example, as
illustrated in FIG. 20, the heat transfer pipes 325 each
having the rectangular sectional shape and the heat
transfer pipes 325 each having the circular sectional
shape may be arranged in an array in the common heat
exchange panel 322.

Sixth Embodiment

[0048] FIG. 21 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a sixth em-
bodiment of the present invention. Further, FIG. 22 is a

sectional view taken along the plane XXII of FIG. 21. The
heat exchange section 321a that is present in the region
41 of the regions 41 and 42 closest to the fan 311 includes
the heat exchange panels 322. In this example, the
number of rows of the heat exchange panel 322 in the
heat exchange section 321a is one. In the heat exchange
panel 322 included in the heat exchange section 321a,
the heat transfer pipes 325 are arrayed in the direction
along the axis A so as to be spaced away from each
other. The air flow resistance ΔP [Pa] of the air flow Va
passing through the heat exchange section 321a is
equalized in the peripheral direction of the imaginary set-
ting plane B through adjustment of a center distance (heat
transfer pipe pitch) Dp between the heat transfer pipes
325. In this example, the center distance (heat transfer
pipe pitch) Dp between the heat transfer pipes 325 is
equal in the peripheral direction of the imaginary setting
plane B in the heat exchange section 321a. Further, in
this example, the sectional shape of each of the heat
transfer pipes 325 is circular. Other configurations are
the same as those of the fifth embodiment.
[0049] As described above, the equalization of the air
flow resistance ΔP in the peripheral direction of the im-
aginary setting plane B in the heat exchange section 321a
can be achieved even by equalizing the heat transfer
pipe pitches Dp in the heat transfer section 321a that is
present in the region 41 closest to the fan 311 in the
peripheral direction of the imaginary setting plane B.
[0050] Although the sectional shape of each of the heat
transfer pipes 325 is circular in the above-mentioned ex-
ample, the sectional shape of each of the heat transfer
pipes 325 may also be a flattened shape (for example,
a rectangular shape or the like).

Seventh Embodiment

[0051] FIG. 24 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a seventh
embodiment of the present invention. FIG. 25 is a per-
spective view for illustrating relevant parts of the outdoor
unit 1 for illustrating peripheral lengths of the heat ex-
change sections 321a, 321b, and 321c illustrated in FIG.
24. In this embodiment, the number of regions set for the
heat exchanger 321 is three. Specifically, in the heat ex-
changer 321, three regions 41 to 43 arrayed in the direc-
tion along the axis A are set. Of the regions 41 to 43, the
region 41 is a region closest to the fan 311. The region
42 is a region second closest to the fan 311. The region
43 is a region most away from the fan 311. The heat
exchanger 321 is segmented into the three heat ex-
change sections 321a, 321b, and 321c that are respec-
tively present in the regions 41 to 43.
[0052] In the regions 41 to 43, lengths La, Lb, and Lc
of the heat exchange sections 321a, 321b, and 321c
along the peripheral direction of the imaginary setting
plane B are longer in the order of the heat exchange
section 321c that is present in the region 43 most away
from the fan 311, the heat exchange section 321b that
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is present in the region 42 second closest to the fan 311,
and the heat exchange section 321a that is present in
the region 41 closest to the fan 311 (La>Lb>Lc). Specif-
ically, the lengths La, Lb, and Lc of the heat exchange
sections 321a, 321b, and 321c in the peripheral direction
of the imaginary setting plane B are longer in the heat
exchange section that is present in the region closer to
the fan 311.
[0053] In this example, the heat exchange section
321a that is present in the region 41 closest to the fan
311 and the heat exchange section 321b that is present
in the region second closest to the fan 311 are arranged
along all the four plane sections B1 to B4 of the imaginary
setting plane B, whereas the heat exchange section 321c
that is present in the region 43 most away from the fan
311 is arranged along the remaining three plane sections
B1 to B3 excluding any one of the four plane sections B1
to B4 of the imaginary setting plane B. The compressor,
the electromagnetic valve, and the heat transfer pipes
included in the refrigeration cycle device 32 are arranged
in the regions 42 and 43 that are farther away from the
fan 311 than the region 41.
[0054] In the regions 41 to 43, there are generated an
area in which the heat exchange sections 321a, 321b,
and 321c are present and an area in which the heat ex-
change sections 321a, 321b, and 321c are absent in the
rotation direction of the fan 311. A section of each of the
side panels 24 of the casing 2, which covers an area in
which the heat exchange sections 321a, 321b, and 321c
are present, is formed as a panel air passage section
(not shown) configured to allow passage of air (air flow),
whereas a section that covers the area in which the heat
exchange sections 321a, 321b, and 321c are absent is
formed as the panel shielding section 242 configured to
block the passage of the air (air flow). Other configura-
tions are the same as those of the first embodiment.
[0055] As described above, even when the number of
regions arrayed in the direction along the axis A is three,
and the heat exchanger 321 is segmented into the three
heat exchange sections 321a, 321b, and 321c that are
respectively present in the regions 41 to 43, the uneven-
ness in the air velocity distribution in the rotation direction
of the fan 311 can be reduced around the fan 311 by
setting the lengths La, Lb, and Lc of the heat exchange
sections 321a, 321b, and 321c in the peripheral direction
of the imaginary setting plan B to be longer in the heat
exchange section that is present closer to the fan 311.
As a result, the reduction of noise during the rotation of
the fan 311 and the improvement in the energy efficiency
can be achieved.

Eighth Embodiment

[0056] FIG. 26 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to an eighth
embodiment of the present invention. Further, FIG. 27 is
a schematic sectional view taken along the plane XXVII
of FIG. 26. In the casing 2, a drive control device 33 is

accommodated. The drive control device 33 is configured
to control drive of the devices (such as, for example, the
fan motor 312, the motor for the compressor, and the
electromagnetic valve) in the casing 2. The drive control
device 33 includes electric components including a circuit
board, and a box configured to accommodate the electric
components therein.
[0057] The drive control device 33 is arranged in the
region 42 farther away from the fan 311 than the region
41. Further, the drive control device 33 is arranged in an
area in which the heat exchanger 321 (specifically, the
heat exchange section 321b) is absent in the rotation
direction of the fan 311. Further, the drive control device
33 is mounted to the panel shielding section 242 of the
side panels 24 in the casing 2. As a result, the drive con-
trol device 33 is under a state of being covered with the
panel shielding section 242. A heat sink 34 configured
to cool the circuit board included in the drive control de-
vice 33 is provided on a surface of the drive control device
33 on a side closer to the axis A. Other configurations
are the same as those of the second embodiment.
[0058] In the outdoor unit 1 described above, the drive
control device 33 accommodated within the casing 2 is
arranged in the region 42 farther away from the fan 311
than the region 41 and is provided on the panel shielding
section 242 of the side panels 24. Thus, the drive control
device 33 can be protected from an environment (for ex-
ample, wind, rain, and the like) outside the casing 2 by
the panel shielding section 242. Further, a position of the
drive control device 33 is away from the fan 31. Therefore,
influence of the drive control device 33 on the air velocity
distribution around the fan 311 can be reduced, thereby
being capable of suppressing an increase in the uneven-
ness in the air velocity distribution caused by the arrange-
ment of the drive control device 33 in the casing 2. Fur-
ther, the drive control device 33 is arranged in the region
42 in which an area occupied by the heat exchanger 321
is small. Thus, a space for arrangement of the drive con-
trol device 33 and the heat sink 34 can be easily secured,
and maintenance work for the drive control device 33 can
be facilitated.

Ninth Embodiment

[0059] FIG. 28 is a perspective view for illustrating rel-
evant parts of the outdoor unit 1 according to a ninth
embodiment of the present invention. FIG. 29 is a sche-
matic sectional view taken along the plane XXIX of FIG.
28. An access port 25 for allowing access from the out-
side of the casing 2 to the inside of the casing 2 is formed
in the panel shielding section 242 of the side panels 24.
The access port 25 is positioned in the region 42 farther
away from the fan 311 than the region 41. Further, a lid
26 configured to open and close the access port 25 is
provided on the panel shielding section 242. The lid 26
is formed of a plate for blocking the passage of the air
(air flow). Other configurations are the same as those of
the second embodiment.
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[0060] In the outdoor unit 1 described above, the ac-
cess port 25 is formed in the panel shielding section 242
of the side panel 24, and the access port 25 is positioned
in the region 42 farther away from the fan 311 than the
region 41. Therefore, influence of the access port 25 on
the air velocity distribution around the fan 311 can be
reduced, thereby being capable of suppressing an in-
crease in the unevenness in the air velocity distribution
caused by the formation of the access port 25 in the panel
shielding section 242 of the side panel 24. Further, the
access port 25 is formed in the panel shielding section
242 that is positioned in the region 42 in which the area
occupied by the heat exchanger 23 is small. Thus, a size
of the access port 25 can be easily secured while avoiding
the heat exchanger 321. As a result, for example, main-
tenance work for a heavy component such as the com-
pressor can be further facilitated.
[0061] In each of the embodiments described above,
when the imaginary setting plane B is viewed in the di-
rection along the axis A, the four plane sections B1 to B4
respectively overlapping with the sides of the quadrangle
that surrounds the entire periphery of the axis A are in-
cluded in the imaginary setting plane B. However, the
polygon that surrounds the entire periphery of the axis A
is not limited to the quadrangle, and may also be a trian-
gle, a hexagon, or the like. In such a case, the number
of plane sections respectively overlapping with sides of
the polygon is the same as the number of sides of the
polygon.
[0062] Further, although the number of regions 41 and
42 arrayed in the direction along the axis A is two in the
first to sixth, eighth, and ninth embodiments, the number
of regions arrayed in the direction along the axis A may
be three or more.
[0063] Further, in the third to sixth embodiments, the
configuration of the heat exchange section 321a that is
present in the region 41 closest to the fan 311 may be
applied to the configuration of the heat exchange section
321b that is present in the region 42 farther away from
the fan 311 than the region 411. In this manner, the equal-
ization of the air flow resistance in the peripheral direction
of the imaginary setting plane B can be achieved not only
in the heat exchange section 321a but also in the heat
exchange section 321b. As a result, the unevenness in
the air velocity distribution around the fan 311 can be
further reduced.
[0064] The present invention is not limited to the em-
bodiments described above, and can be carried out with
various changes within the scope of the present inven-
tion. Further, the present invention can also be carried
out with combinations of the embodiments described
above.

Claims

1. An air-conditioning unit, comprising:

a fan, which is rotatable about an axis thereof;
and
a heat exchanger, which is arranged at a posi-
tion shifted relative to the fan in an axial direction
of the fan,

the heat exchanger being arranged on an
imaginary setting plane surrounding the ax-
is,
the heat exchanger being segmented into
a plurality of heat exchange sections which
are provided respectively in a plurality of re-
gions arrayed in the axial direction of the
fan,

wherein, assuming that a direction along the im-
aginary setting plane on a plane perpendicular
to the axis is a peripheral direction of the imag-
inary setting plane, among lengths of the plural-
ity of heat exchange sections along the periph-
eral direction of the imaginary setting plane, a
length of the heat exchange section which is
present in a region closer to the fan is longer.

2. An air-conditioning unit according to claim 1,
wherein, when the imaginary setting plane is viewed
along the axial direction of the fan, the imaginary
setting plane comprises a plurality of plane sections
overlapping respectively with sides of a polygon sur-
rounding the axis, and
wherein, when the heat exchanger is viewed along
the axial direction of the fan, one of the plurality of
heat exchange sections provided in one of the plu-
rality of regions closest to the fan is arranged along
all of the plurality of plane sections.

3. An air-conditioning unit according to claim 1 or 2,
wherein air flow resistance of the one of the plurality
of heat exchange sections provided in the one of the
plurality of regions closest to the fan is equalized in
the peripheral direction of the imaginary setting
plane.

4. An air-conditioning unit according to claim 3,
wherein the one of the plurality of heat exchange
sections provided in the one of the plurality of regions
closest to the fan comprises a plurality of heat ex-
change panels arrayed in an overlapping manner
with the axis of the fan being set on an inner side, and
wherein a number of rows of the plurality of heat
exchange panels in the one of the plurality of heat
exchange sections provided in the one of the plurality
of regions closest to the fan is equalized in the pe-
ripheral direction of the imaginary setting plane.

5. An air-conditioning unit according to claim 3,
wherein the one of the plurality of heat exchange
sections provided in the one of the plurality of regions
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closest to the fan comprises:

a plurality of heat transfer pipes; and
a plurality of fins provided in the plurality of heat
transfer pipes, and
wherein, in the one of the plurality of heat ex-
change sections provided in the one of the plu-
rality of regions closest to the fan, at least one
of a shape of each of the plurality of fins, a pitch
between the plurality of fins, an outer shape of
each of the plurality of heat transfer pipes, or a
pitch between the plurality of heat transfer pipes
is equalized in the peripheral direction of the im-
aginary setting plane.

6. An air conditioning unit according to any one of
claims 1 to 5, further comprising:

a casing configured to accommodate the fan and
the heat exchanger therein,

the casing comprising a plurality of side pan-
els surrounding the axis of the fan,
at least any one of the plurality of side panels
comprising a panel shielding section con-
figured to block passage of an air flow,
the panel shielding section being configured
to cover an area in which the heat exchang-
er is absent in a rotation direction of the fan;
and

a drive control device configured to control drive
of a device in the casing,

the drive control device being mounted to
the panel shielding section in the casing and
arranged in the region farther away from the
fan than the region closest to the fan.

7. An air-conditioning unit according to any one of
claims 1 to 6, further comprising a casing configured
to accommodate the fan and the heat exchanger
therein,
the casing comprising a plurality of side panels sur-
rounding the axis of the fan,
at least any one of the plurality of side panels com-
prising a panel shielding section configured to block
passage of an air flow,
the panel shielding section being configured to cover
an area in which the heat exchanger is absent in a
rotation direction of the fan,
wherein the panel shielding section has an access
port for allowing access from an outside of the casing
to an inside of the casing, and
wherein the access port is positioned in the region
farther away from the fan than the region closest to
the fan.
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