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(54) OUTDOOR UNIT OF AIR CONDITIONER
(57) A casing (10) includes a front-side part (16) in
which is formed a suction inlet (26), a topside part (14)
in which is formed a topside emission outlet (21), and a
back plate (11). The casing (10) contains a heat ex-
changer (30) mounted in the suction inlet (26) and a
mixed flow fan (51) made up of a fan motor (563) mounted
on the side of a back surface of the heat exchanger (30)
and a fan rotor (52) which is activated by the fan motor
(53). The mixed flow fan (51) is mounted in such a way
that the fan motor (53) is located on the front side of the
fan rotor (52). Formed on the side of a back surface of
the mixed flow fan (51) is an emission flow path (27)
along which a part of air blown out of the mixed flow fan
(51) flows between the mixed flow fan (51) and the back
plate (11) of the casing (10) toward the topside emission
outlet (21).
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Description
TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioner outdoor unit and more specifically to measures to
deal with the flow of air emitted from a fan of such an air
conditioner outdoor unit.

BACKGROUND ART

[0002] There is an air conditioner outdoor unit known
in the prior art which includes a box-shaped casing, and
the casing has an air suction inlet at the front and an air
emission outlet at the topside. One such air conditioner
outdoor unitis disclosed in Japanese Patent Application
Kokai Publication No. (2000)18649. This type of air con-
ditioner outdoor unit includes an air conditioner outdoor
unit that contains, in its casing, a heat exchanger at the
front thereof and a fan disposed on the rear surface side
of the heat exchanger, wherein air drawn in from the
front of the casing is blown up to the topside of the cas-
ing.

[0003] In the above-described outdoor unit, the heat
exchanger is located interior to the air suction inlet
formed at the front of the casing, and the fan is at the
back of the heat exchanger. The fan comprises a fan
rotor and a drive motor disposed on the rear surface side
of the fan, wherein the fan rotor is supported on a motor
shaft of the drive motor. The drive motor is secured, via
a motor stand, to a back plate of the casing. Formed
between the fan and the back plate of the casing is an
air flow path along which air emitted from the fan flows
from bottom to top.

PROBLEMS TO BE SOLVED

[0004] In the above-described outdoor unit, air emit-
ted from the fan flows along the air flow path from bottom
to top and is discharged to the outside through the air
emission outlet formed in the topside. Since the drive
motor lies in the air flow path, this causes air emitted to
below the drive motor to pass through the periphery of
the drive motor and through the periphery of the motor
stand. Consequently, the drive motor and the motor
stand contribute to the turbulence of the flow of air. In
the air flow path, the drive motor and the motor stand
become obstacles to a current of air emitted from the
fan. This gives rise to problems, such as an increase in
noise and a decrease in air supplying volume.

[0005] In the light of these problems with the prior art
techniques, the present invention was made. Accord-
ingly, an object of the present invention is to reduce re-
sistance to the flow of air emitted from the fan and mov-
ing along an air flow path.
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DISCLOSURE OF INVENTION

[0006] The present invention employs an arrange-
ment in which a drive motor (53) is disposed on the front
side of a fan rotor (52).

[0007] More specifically, a first problem solving
means is directed to an air conditioner outdoor unit that
comprises a casing (10) including a front-side part (16)
in which is formed an air suction inlet (26) and a topside
part (14) in which is formed an air emission outlet (21),
a heat exchanger (30) mounted in the air suction inlet
(26) of the casing (10), and a fan (51) mounted on the
side of a rear surface of the heat exchanger (30) and
including a drive motor (53) and a fan rotor (52) which
is activated by the drive motor (53), and an emission
flow path (27) is formed along which a part of air emitted
from the fan (51) flows between the fan (51) and a back
plate (11) of the casing (10) toward the air emission out-
let (21) on the side of a rear surface of the fan (51). The
fan (51) is mounted in such a way that the drive motor
(53) is located nearer to the front-side part (16) than the
fan rotor (52).

[0008] Further, in a second problem solving means
according to the first problem solving means, a tube
plate (35) for the securing of a heat transfer tube (32) of
the heat exchanger (30) is provided and the drive motor
(53) is secured, via a motor stand (54), to the tube plate
(35).

[0009] Further, in a third problem solving means ac-
cording to the first problem solving means the fan (51)
is a mixed flow fan.

[0010] Further, in a fourth problem solving means ac-
cording to the third problem solving means, a guide plate
(46), for guiding air emitted downward from the fan (51)
in such a way that the emitted air flows upward along
the back plate (11), is mounted in parallel with the back
plate (11) in the emission flow path (27).

[0011] Finally, in a fifth problem solving means ac-
cording to the third problem solving means, the fan (51)
serves as a first fan and a second fan (55) is disposed
above the first fan (51), and a guide plate (46), for guid-
ing air emitted downward from the first fan (51) so that
the emitted air flows upward along the back plate (11),
is mounted in parallel with the back plate (11) in the
emission flow path (27) between the first fan (51) and
the back plate (11) of the casing (10), and a flow path
separating plate (48), for the separation of a first flow
path (27a) for air emitted from the first fan (51) and flow-
ing upward and a second flow path (27b) for air emitted
from the second fan (55), is disposed on the side of a
rear surface of the second fan (55).

[0012] In the first problem solving means, air is drawn
into the casing (10) through the air suction inlet (26)
formed in the front-side part (16) of the casing (10),
when the fan rotor (52) is activated by the drive motor
(53). The air drawn into the casing (10) passes through
the heat exchanger (30) and then passes through the
periphery of the drive motor (53). Thereafter, the air is
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emitted from the fan (51) and becomes a blowoff. A part
of the air flows upward along the emission flow path (27)
between the fan (51) and the back plate (11) of the cas-
ing (10) and is discharged to the outside through the air
emission outlet (21) formed in the topside part (14) of
the casing (10).

[0013] In the second problem solving means accord-
ing to the first problem solving means, air drawn into the
casing (10) through the air suction inlet (26) passes
through the heat exchanger (30). After having passed
through the heat exchanger (30), the air passes through
the periphery of the motor stand (54) and through the
periphery of the drive motor (53) and is emitted by the
fan (51).

[0014] In the third problem solving means according
to the first problem solving means, the air, after having
passed through the heat exchanger (30), passes
through the periphery of the drive motor (53). Thereafter,
the direction of flow of the air is changed by the mixed
flow fan (51) and, as a result, is so emitted as to expand
in a radial pattern. Air emitted downward from the mixed
flow fan (51) flows upward along the emission flow path
(27) between the mixed flow fan (51) and the back plate
(11) of the casing (10) and is discharged to the outside
through the air emission outlet (21).

[0015] In the fourth problem solving means, air emit-
ted upward from the fan (51) is discharged to the outside
through the air emission outlet (21) without flowing be-
tween the back plate (11) and the guide plate (46). On
the other hand, air emitted downward from the fan (51)
is so guided by the guide plate (46) as to flow upward
through the emission flow path (27) along the back plate
(11) and is discharged to the outside through the air
emission outlet (21).

[0016] In the fifth problem solving means according to
the third solving means, air is drawn into the casing (10)
through the air suction inlet (26) when both the fans (51,
55) are activated by the drive motors (53), then passes
through the heat exchanger (30), and thereafter passes
through the periphery of the drive motor (53). Air emitted
downward from the first fan (51) is guided by the guide
plate (46) and flows upward in the emission flow path
(27) along the back plate (11). And, the air flows along
the first flow path (27a) between the flow path separating
plate (48) and the back plate (11) and is discharged to
the outside through the air emission outlet (21). On the
other hand, air emitted upward from the first fan (51)
flows upward on the rear surface side of the second fan
(55). And, the air flows along the first flow path (27a)
between the flow path separating plate (48) and the
back plate (11) and is discharged to the outside through
the air emission outlet (21).

[0017] On the other hand, air emitted from the second
fan (55) flows along the second flow path (27b) and is
discharged to the outside through the air emission outlet
(21). In other words, air emitted from the second fan (55)
and air emitted from the first fan (55) and flowing upward
flow separately, whereby these two air flows will ad-
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vance smoothly without interference.
EFFECTS OF INVENTION

[0018] In accordance with the above-described prob-
lem solving means, the drive motor (53) is located near-
er to the front-side part (16) than the fan rotor (52), so
that there is no obstacle to a current of air emitted from
the fan (51) in the emission flow path (27). This accord-
ingly allows the air emitted from the fan (51) to smoothly
flow along the emission flow path (27) between the fan
(51) and the back plate (11) because the drive motor
(53) is not an obstacle. As the result of this, it becomes
possible to eliminate noise generated by the drive motor
(53) becoming resistance and the volume of air emis-
sion from the fan (51) is increased. Additionally, since
air is discharged from the topside of the casing (10), this
prevents the occurrence of short circuiting causing
once-discharged air to be redrawn into the casing (10),
when the outdoor unit (10) is installed with its backside
fitted closely to a house wall or the like.

[0019] Inaccordance with the second problem solving
means, the drive motor (53) is fixed by the tube plate
(35), thereby ensuring that the drive motor (53) is fixed
firmly even when the heat exchanger (30) is disposed
at the front.

[0020] In accordance with the third problem solving
means, the fan (51) is implemented by a mixed flow fan,
so that the width of the emission flow path (27) between
the back plate (11) and the mixed flow fan (51) can be
made narrower in comparison with the case where the
fan (51) is implemented by an axial flow fan. This makes
it possible to provide an outdoor unit of smaller depth.
Furthermore, it is possible to increase the volume of air
drawn into the casing (10) in comparison with the case
where the fan (51) is implemented by a centrifugal fan.
[0021] In accordance with the fourth problem solving
means, it is arranged such that the guide plate (46) for
the guiding of air emitted downward from the fan (51) is
provided. As a result of such arrangement, the emitted
air is allowed to smoothly flow into between the guide
plate (46) and the back plate (11) of the casing (10) as
well as to smoothly flow upward. As the result of this,
the volume of air emission from the fan (51) is increased.
[0022] In accordance with the fifth problem solving
means, it is arranged such that the two fans (51, 55) are
disposed one above the other. As the result of such ar-
rangement, it becomes possible to increase the volume
of air emission without having to increase the area re-
quired for installing an air conditioner outdoor unit. Ad-
ditionally, the provision of the guide plate (46) makes it
possible to allow air emitted downward from the first fan
(51) to smoothly flow into between the guide plate (46)
and the back plate (11) of the casing (10) and to smooth-
ly flow upward. As the result of this, the volume of air
emission from the first fan (51) is increased. Further-
more, it is arranged such that the first flow path (27a)
along which air emitted from the first fan (51) flows up-
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ward and the second flow path (27b) along which air
emitted from the second fan (55) flows are separated
from each other. As the result of such arrangement,
these flows of air emitted respectively from the fans (51,
55) will not interfere with each other and therefore ad-
vance smoothly. Accordingly, the volume of air emission
from each fan (51, 55) is increased.

BRIEF DESCRIPTION OF DRAWINGS
[0023]

Figure 1 is a perspective illustration of an air condi-
tioner outdoor unit according to a first embodiment
of the present invention;

Figure 2 is a cross sectional view of the air condi-
tioner outdoor unit taken along line A-A of Figure 1;
Figure 3 is a partial perspective illustration depicting
a heat exchanger, a motor stand and a partitioning
plate in the first embodiment;

Figure 4 is a perspective illustration of an air condi-
tioner outdoor unit according to a second embodi-
ment of the present invention; and

Figure 5 is a cross sectional view of the air condi-
tioner outdoor unit taken along line C-C of Figure 4.

BEST MODE FOR CARRYING OUT INVENTION

[0024] Hereinafter, embodiments of the present in-
vention will be described in detail with reference to the
drawing figures.

EMBODIMENT 1

[0025] As shown in Figure 1, an air conditioner out-
door unit according to a first embodiment of the present
invention is shaped like a box. Figure 1 is a perspective
illustration of the outdoor unit when viewed from the
backside thereof.

[0026] The outdoor unit comprises a casing (10)
which is a rectangular parallelepiped box. A large
number of vertical grooves (12) for the purpose of rein-
forcement are formed in a back plate (11) of the casing
(10). Additionally, a pair of installation legs (13) are
mounted at the bottom of the casing (10).

[0027] Formedin atopside part (14) of the casing (10)
is a topside emission outlet (21) of square shape serving
as an air emission outlet. The topside emission outlet
(21) is formed into a rectangular shape the length of
whose long sides is slightly shorter than the lateral width
of the casing (10) and the length of whose short sides
is somewhat shorter than the depth of the casing (10).
Additionally, a lattice emission grill (22) is mounted all
over the topside emission outlet (21), in other word the
topside emission outlet (21) is covered with the grill (22).
[0028] Formed in an upper portion of one of side parts
(15) of the casing (10) is a side emission outlet (23) of
square shape. The side emission outlet (23) is opened
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in a side part (15) positioned on the left-hand side when
viewed from the backside of the casing (10). The side
emission outlet (23) is formed into a rectangular shape
the length of whose long sides is about half of the height
of the casing (10) and the length of whose short sides
is slightly shorter than the depth of the casing (10). Ad-
ditionally, an emission louver (24) is mounted all over
the side emission outlet (23), in other words the side
emission outlet (23) is covered with the louver (24).
[0029] A suction inlet (26) of square shape serving as
an air suction inlet is formed in a front-side part (16) of
the casing (10) (see Figures 1 and 2). The suction inlet
(26) is formed into a square or rectangular shape slightly
smaller than the front-side part (16) of the casing (10).
[0030] A partitioning plate (41) is mounted in the cas-
ing (10). The partitioning plate (41) divides the interior
space of the casing (10) into an upstream chamber (42)
and a downstream chamber (43). The upstream cham-
ber (42) is defined on the side of the front-side part (16)
of the casing (10). The upstream chamber (42) is
brought into communication with outside the casing (10)
by the suction inlet (26). On the other hand, the down-
stream chamber (43) is defined on the side of the back
plate (11) of the casing (10). The downstream chamber
(43) is brought into communication with outside the cas-
ing (10) by the topside emission outlet (21) and by the
side emission outlet (23).

[0031] As shown in Figure 2, a heat exchanger (30)
is mounted in the suction inlet (26) opened in the front-
side part (16). The heat exchanger (30) is mounted all
over the suction inlet (26). The heat exchanger (30),
made up of a large number of fins (31) arrayed at pre-
determined pitches and a heat transfer tube (32) pene-
trating through the fins (31), constitutes a so-called
cross fin type fin and tube heat exchanger. Additionally,
the entire heat exchanger (30) is shaped like a flat plate.
[0032] A bell-mouth (44) is mounted centrally in the
partitioning plate (41). The bell-mouth (44) forms a cir-
cular opening part (45), and the upstream chamber (42)
and the downstream chamber (43) are brought into
communication with each other via the opening part
(45).

[0033] Mounted, coaxially with the bell-mouth (44), in
the inside of the casing (10) is a fan (51). The fan (51),
made up of a fan rotor (52) and a fan motor (53) which
is a drive motor, constitutes a mixed flow fan. The fan
(51) is disposed in such a way that the fan motor (53) is
located nearer to the front-side part (16) of the casing
(10) than the fan rotor (52).

[0034] The fan motor (53) of the fan (51) is secured
firmly to a motor stand (54). The motor stand (54) is
made up of a main body part (54a) of rectangular shape
and four leg parts (54b) extending respectively from four
corners of the main body part (54a).

[0035] An emission flow path (27) is formed along
which a part of air emitted from the fan (51) flows be-
tween the fan (51) and the back plate (11) of the casing
(10) toward the emission outlets (21, 23) in the down-
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stream chamber (43) of the casing (10). In the emission
flow path (27), the air emitted downward from the fan
(51) flows upward.

[0036] The emission flow path (27) is provided with a
separator plate (46) which acts as a guide plate. The
separator plate (46) is a square thin plate slightly larger
than the fan rotor (52). The separator plate (46) is
mounted in parallel with the back plate (11) at a distance
from the back plate (11) of the casing (10). The separa-
tor plate (46) is secured firmly to the back plate (11).
[0037] The separator plate (46) guides a current of air
emitted downward from the fan (51) so that the air flows
upward along the back plate (11) of the casing (10). The
separator plate (46) is mounted such that its lower end
is located at a predetermined position. The position of
the lower end of the separator plate (46) is adjusted such
that air emitted downward from the fan (51) smoothly
flows into between the separator plate (46) and the back
plate (11). Stated another way, if the lower end position
of the separator plate (46) is situated too low, then the
separator plate (46) becomes resistance against air
flowing into between the separator plate (46) and the
back plate (11). On the other hand, if the lower end po-
sition of the separator plate (46) is situated too high, then
the separator plate (46) fails to guide air to flow between
itself and the back plate (11). Accordingly, the separator
plate (46) is mounted such that its lower end is situated
at a predetermined position.

[0038] A semi circular arc part (47) projecting in a
semi circular arc pattern toward the partitioning plate
(41) is formed at the lower end of the separator plate
(46) over the full width of the separator plate (46).
[0039] AsshowninFigure 3, end tube plates (34) and
central tube plates (35) are mounted on the heat ex-
changer (30), wherein the end tube plates (34) mounted
onright and left ends of the heat exchanger (30) and the
central tube plates (35) mounted substantially centrally
in the heat exchanger (30) extend from the bottom to
the top of the heat exchanger (30). At the both ends of
the heat exchanger (30), the heat transfer tube (32)
passes through the end tube plates (34) and is fixed
thereby.

[0040] The number of the central tube plates (35)
mounted on the heat exchanger (30) is two. Each of the
central tube plates (35) comprises two ends (36) and a
central part (37) by which the ends (36) are connected
together and has a cross section shaped like a Japa-
nese phonetic letter ko. A plurality of through holes are
formed in the central part (37) of each of the central tube
plates (35) and the heat transfer tube (32) of the heat
exchanger (30) passes through the through holes. In
other words, the central tube plates (35) are constructed
such that the heat transfer tube (32) of the heat ex-
changer (30) is fixed.

[0041] InFigure 3, diagrammatic representation of the
fan rotor (52), the fins (31), and the heat transfer tube
(32) is omitted for the sake of simplicity.

[0042] Each of the leg parts (54b) of the motor stand
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(54) is fixed, at its forward end, to one of the ends (36)
of the central tube plate (35) situated on the side of the
back plate (11). The fan motor (53) is mounted centrally
in the main body part (54a) of the motor stand (54).
[0043] Although not diagrammatically shown, devices
such as a compressor and a receiver, a substrate for
electric components including a power circuit and a con-
trol microcomputer, and piping for refrigerant are all
housed in the downstream chamber (43) of the casing
(10). These devices and other components are dis-
posed along the other side part (15) situated on the right-
hand side when viewed from the backside of the casing
(10).

OPERATION AND ACTION

[0044] The operation and action of the above-men-
tioned outdoor unit will now be described. When the fan
rotor (52) is activated by the fan motor (53), outdoor air
flows, through the suction inlet (26), into the upstream
chamber (42) of the casing (10). Then, the air passes
through between each fin (31) of the heat exchanger
(30), during which the air exchanges heat with refriger-
ant in the heat transfer tube (32). The heat exchanger
(30) acts as a condenser during the cooling mode of op-
eration, and as an evaporator during the heating mode
of operation.

[0045] The air, which has undergone heat exchange
in the heat exchanger (30), passed through the periph-
ery of the motor stand (54) and through the periphery of
the fan motor (53) and flows, through the bell-mouth
(44), into the downstream chamber (43). During that pe-
riod, the air is blown diagonally relative to the axial di-
rection of the fan (51). In other words, a current of air
emitted from the fan (51) flows in a radial pattern ex-
panding toward the downstream side.

[0046] Air emitted from the fan (51) to the left or up-
ward relative to Figure 1 is discharged to outside the
casing (10) through the side emission outlet (23) or
through the topside emission outlet (21). On the other
hand, air emitted downward from the fan (51) reverses
it course and flows upward, is guided by the separator
plate (46), and flows upward along the emission flow
path (27). In other words, air emitted downward from the
fan (51) flows into a space between the back plate (11)
of the casing (10) and the separator plate (46) and flows
upward in the space. At this time, since there is no ob-
stacle in the emission flow path (27) that contributes to
the generation of noise, noise will not be produced by
the presence of an obstacle such as the fan motors (53).
Additionally, since air flows smoothly because of the ab-
sence of an obstacle, this increases the volume of air
emission. The air merges with air flowing directly toward
the topside emission outlet (21) and toward the side
emission outlet (23) from the fan (51) and is discharged
to outside the casing (10).
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EFFECTS OF EMBODIMENT 1

[0047] In the first embodiment, the fan motor (53) is
located nearer to the front-side part (16) than the fan
rotor (52), which means that there exists no obstacle in
the emission flow path (27). Such arrangement allows
a flow of air emitted from the fan (51) to flow smoothly
through the emission flow path (27) between the fan (51)
and the back plate (11) because the fan motor (53) is
not an obstacle to such a flow of air. This both eliminates
noise caused by the fan motor (53) becoming resistance
and increases the volume of air emission from the fan
(51). Additionally, it is arranged such that air is dis-
charged from the topside of the caring (10). This pre-
vents the occurrence of short circuiting causing once-
discharged air to be redrawn into the casing (10), when
the outdoor unit is installed with its backside fitted close-
ly to a house wall or the like.

[0048] Furthermore, the fan motor (53) is mounted fix-
edly by the tube plates (35), which ensures that the fan
motor (53) is mounted fixedly even when the heat ex-
changer (30) is disposed at the front.

[0049] Further, the fan (51) is implemented by a mixed
flow fan, so that the width of the emission flow path (27)
between the back plate (11) and the mixed flow fan can
be made narrower in comparison with the case where
the fan (51) is implemented by an axial flow fan. This
makes it possible to provide an outdoor unit of smaller
depth. Furthermore, itis possible to increase the volume
of air suction into the casing, in comparison with the
case where the fan (51) is implemented by a centrifugal
fan.

[0050] Furthermore, it is arranged such that the sep-
arator plate (46) for the guiding of air emitted downward
fromthe fan (51) is provided. As aresult of such arrange-
ment, air emitted downward from the fan (51) is allowed
to smoothly flow into between the separator plate (46)
and the back plate (11) of the casing (10) and to smooth-
ly flow upward. As the result of this, the volume of air
emission is increased.

EMBODIMENT 2

[0051] A second embodiment of the presentinvention
is greater in air conditioning power than the outdoor unit
according to the first embodiment. Here, differences be-
tween the outdoor unit of the second embodiment and
the outdoor unit of the first embodiment will be de-
scribed.

[0052] As shown in Figures 4 and 5, a casing (10) of
the outdoor unit of the second embodiment is vertically
longer than the casing (10) of the first embodiment. Stat-
ed another way, the casing (10) of the second embodi-
ment is so shaped as to be identical in lateral width and
depth with the casing (10) of the first embodiment; how-
ever, the former extends higher than the latter.

[0053] The casing (10) of the second embodiment in-
cludes two side parts (15), wherein a first side emission
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outlet (23) is formed in an upper portion of one of the
side parts (15) and a second side emission outlet (25)
is formed in an upper portion of the other side part (15).
Like the first embodiment, a topside emission outlet (21)
is formed in a topside part (14) of the casing (10).
[0054] More specifically, the first side emission outlet
(23) is opened in the one side part (15) situated on the
left-hand side when viewed from the backside of the
casing (10). The first side emission outlet (23) of the sec-
ond embodiment is equivalent to the side emission out-
let (23) of the first embodiment, in other words the first
side emission outlet (23) of the second embodiment is
identical in long and short side lengths with the side
emission outlet (23) of the first embodiment. Besides,
like the side emission outlet (23) of the first embodiment
the first side emission outlet (23) is provided with an
emission louver (24).

[0055] On the other hand, the second side emission
outlet (25) is formed in the other side part (15) situated
on the right-hand side when viewed from the backside
of the casing (10). The second side surface emission
outlet (25) is shaped like a rectangle the length of whose
short sides is equal to the length of the short sides of
the first side emission outlet (23) and the length of
whose long sides is slightly shorter than the length of
the long sides of the first side emission outlet (23). Be-
sides, like the first side emission outlet (23) the second
emission outlet (25) is also provided with an emission
louver (24).

[0056] The suction inlet (26) is formed slightly smaller
than the front-side part (16) of the vertically elongated
casing (10). And, the heat exchanger (30) shaped like
a flat plate is laid out such that it provides a covering all
over the suction inlet (26). In other words, the heat ex-
changer (30) is vertically oblong and the area of heat
transfer of the heat exchanger (30) is greatened by ex-
tending the height of the heat exchanger (30).

[0057] Inthe outdoor unit according to the second em-
bodiment, a fan (55) is mounted above a fan (51) of the
type described in the first embodiment. The provision of
the two fans (51, 55) makes it possible to effectively use
the entire surface of the vertically elongated heat ex-
changer (30). The first fan (51) disposed on the down-
side and the second fan (55) disposed on the upside are
each provided with a fan rotor (52) and a fan motor (53)
and each fan constitutes a mixed flow fan.

[0058] Mounted on the rear surface side of the first
fan (51) is a separator plate (46) serving as a guide
plate. The structure of the separator plate (46) is the
same as the structure of the separator plate (46) de-
scribed in the first embodiment. In other words, the first
fan (51) of the present embodiment is equivalent to the
first fan (51) of the first embodiment with the separator
plate (46) disposed on the rear surface side thereof.
[0059] Thefirstfan (51)is disposed nearer to the back
plate (11) of the casing (10) than the second fan (55).
Accordingly, a partitioning plate (41) of the second em-
bodiment is shaped such that its lower portion projects
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toward the backside of the casing (10) more than the
upper portion. A bell-mouth (44) for the first fan (51) is
mounted at a lower portion of the partitioning plate (41)
and a bell-mouth (44) for the second fan (55) is mounted
at an upper portion of the partitioning plate (41).
[0060] Inthe outdoor unit according to the second em-
bodiment, a flow path separating plate (48) is disposed
in the downstream chamber (43) of the casing (10). The
flow path separating plate (48) is for separation of a first
flow path (27a) along which air emitted from the first fan
(51) flows upward and a second flow path (27b) along
which air emitted from the second fan (55) flows. In other
words, the flow path separating plate (48) separates the
flow path (27a) along which air emitted from the fan (51)
flows and the flow path (27b) along which air emitted
from the fan (55) flows, whereby the air emitted from the
fan (51) and the air emitted from the fan (55) do not in-
terfere with each other and are smoothly directed to the
emission outlets (21, 23, 25).

[0061] The flow path separating plate (48) comprises
a guide plate (49) and a dividing plate (50). The guide
plate (49), made by bending a flat plate, is shaped along
the fan rotor (52) of the second fan (55) and is mounted
along the lower portion of the second fan (55). One end
of the guide plate (49) extends to the first side emission
outlet (23). The dividing plate (50) is a flat plate extend-
ing upward from the guide plate (49) and is so located
as to cover the backside of the second fan (55). Addi-
tionally, the dividing plate (50) is so located as to run
parallel with the back plate (11) of the casing (10).
[0062] The motor stand (54) of each fan (51, 55) is
made up of a main body part (54a) of rectangular shape
and two leg parts (54b) horizontally extending from one
end to the other of the heat exchanger (30). The cross
section of the leg parts (54b) of the motor stands (54) is
rectangular. The leg parts (54b) of each motor stand
(54) are firmly secured, at their middle portions, to an
upper or lower end of the main body part (54a). Addi-
tionally, the leg parts (54b) of each motor stand (54) are
firmly secured, at their both ends, to end tube plates (34)
of the heat exchanger (30).

OPERATION AND ACTION

[0063] The operation and action of the above-men-
tioned outdoor unit will now be described. When the fan
rotors (52) are activated by the fan motors (53), outdoor
air flows, through the suction inlet (26), into the up-
stream chamber (42) of the casing (10). The air passes
through between each fin (31) of the heat exchanger
(30), during which the air exchanges heat with refriger-
ant in the heat transfer tube (32).

[0064] After having passed through the heat exchang-
er (30), the air passes through the periphery of the motor
stands (54) and through the periphery of the fan motors
(53), is drawn by the fans (51, 55), and is blown into the
downstream chamber (43).

[0065] Air emitted upward from the first fan (51) flows
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along the first flow path (27a) defined between the back
plate (11) of the casing (10) and the flow path separating
plate (48) and is discharged, through the emission out-
lets (21, 23, 25) to outside the casing (10). On the other
hand, air emitted downward from the first fan (51) re-
verses its course and flows upward, is guided by the
separator plate (46), and flows along the emission flow
path (27). The air flows upward between the back plate
(11) of the casing (10) and the separator plate (46), flows
along the first flow path (27a) together with the air emit-
ted upward from the first fan (51), and is discharged to
outside the casing (10) through the emission outlets (21,
23, 25). Since there is no obstacle in the emission flow
path (27) that contributes to the generation of noise,
noise will not be produced by the presence of an obsta-
cle such as the fan motors (53). Besides, since air flows
smoothly because of the absence of an obstacle in the
emission flow path (27), this increases the volume of air
emission.

[0066] Meanwhile, air, which has passed through the
upper portion of the heat exchanger (30), is drawn to the
second fan (55) and is blown into the downstream cham-
ber (43). Air emitted upward from the second fan (55)
flows along the second flow path (27b) defined between
the flow path separating plate (48) and the partitioning
plate (41) and is discharged, through the emission out-
lets (21, 23, 25), to outside the casing (10). Air emitted
downward from the second fan (55) is guided by the
guide plate (49), flows along the second flow path (27b)
defined between the flow path separating plate (48) and
the partitioning plate (41), and is discharged, through
the emission outlets (21, 23, 25), to outside the casing
(10). Stated another way, air blown out of the first fan
(51) and air blown out of the second fan (55) flow along
different flow paths (i.e., the flow paths (27a, 27b)) with-
out interfering with each other and are exhausted to out-
side the casing (10).

EFFECTS OF EMBODIMENT 2

[0067] In the second embodiment, the two fans (51,
55) are disposed vertically one above the other, thereby
making it possible to increase the volume of emission
of air without expanding the area required for installing
an air conditioner outdoor unit. Besides, the provision of
the separator plate (46) allows air emitted downward
from the first fan (51) to smoothly flow between the sep-
arator plate (46) and the back plate (11) of the casing
(10) and to smoothly flow upward. This increases the
volume of emission of air from the first fan (51). Besides,
it is arranged such that the first flow path (27a) along
which air blown out of the first fan (51) flows upward and
the second flow path (27b) along which air blown out of
the second fan (55) flows are separated by the flow path
separating plate (48), whereby the air blown out of the
first fan (51) and the air blown out of the second fan (55)
flow smoothly without interfering with each other. This
increases the volume of air that is emitted from each fan
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(51, 55).

[0068] Other constructions, working, effects of the
second embodiment are the same as the first embodi-
ment.

OTHER EMBODIMENTS

[0069] In the first embodiment, the provision of the
side emission outlet (23) of the side part (15) may be
omitted.

[0070] Additionally, in the second embodiment the
provision of the first and second side emission outlets
(23, 25) of the side parts (15) may be omitted.

[0071] Furthermore, in each of the foregoing embod-
iments the fan motor (53) is not necessarily required to
be secured, via the motor stand (54), to the tube plates
(34, 35) of the heat exchanger (30). For example, it may
be arranged such that a supporting column is standingly
provided on a bottom plate on the rear surface side of
the heat exchanger (30) and the fan motor (53) is se-
cured to the supporting column.

[0072] Additionally, in each of the foregoing embodi-
ments the fan (51) is implemented by a mixed flow fan.
Alternatively, the fan (51) may be implemented by for
example an axial fan. In this case, the provision of the
separator plate (46) may be omitted.

INDUSTRIAL APPLICABILITY

[0073] As has been described above, the present in-
vention provides air conditioner outdoor units useful for
so-called separate type air conditioners, particularly
suitable for the case where the volume of emission of
air from an outdoor unit is increased.

Claims

1. An air conditioner outdoor unit comprising: a casing
(10) including a front-side part (16) in which is
formed an air suction inlet (26), and a topside part
(14) in which is formed an air emission outlet (21);
a heat exchanger (30) mounted in said air suction
inlet (26) of said casing (10); and a fan (51) dis-
posed on the side of a rear surface of said heat ex-
changer (30) and including a drive motor (53) and
a fan rotor (52) which is activated by said drive mo-
tor (53), wherein an emission flow path (27), along
which a part of air emitted from said fan (51) flows
between said fan (51) and a back plate (11) of said
casing (10) toward said air emission outlet (21), is
formed on the side of a rear surface of said fan (51),

said fan (51) being mounted in such a way that
said drive motor (53) is located nearer to said front-
side part (16) than said fan rotor (52).

2. The air conditioner outdoor unit of claim 1 further
comprising a tube plate (35) for the securing of a
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heat transfer tube (32) of said heat exchanger (30),
wherein said drive motor (53) is secured, via
a motor stand (54), to said tube plate (35).

The air conditioner outdoor unit of claim 1, wherein
said fan (51) is a mixed flow fan.

The air conditioner outdoor unit of claim 3, wherein
a guide plate (46), for guiding air emitted downward
from said fan (51) in such a way that said emitted
air flows upward along said back plate (11), is
mounted in parallel with said back plate (11) in said
emission flow path (27).

The air conditioner outdoor unit of claim 3,
wherein:

said fan (51) serves as a first fan and a second
fan (55) is disposed above said first fan (51),
a guide plate (46), for guiding air emitted down-
ward from said first fan (51) in such a way that
said emitted air flows upward along said back
plate (11), is mounted in parallel with said back
plate (11) in said emission flow path (27) be-
tween said firstfan (51) and said back plate (11)
of said casing (10), and

a flow path separating plate (48), for the sepa-
ration of a first flow path (27a) for air emitted
from said first fan (51) and flowing upward and
a second flow path (27b) for air emitted from
said second fan (55), is disposed on the side of
a rear surface of said second fan (55).
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