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DESCRIPTION

OUTDOOR UNIT OF AIR CONDITIONER

Technical Field of The Invention
The present invention relates to an outdoor unit
installed an outdoor side of a body of an air conditioner,

and more particularly, to an outdoor unit of an air

conditioner especially of a heat-pump type for the purpose

of increasing the degree of freedom for the outdoor

location thereof, providing an improved drain discharge

‘structure and an improved cooling structure of an

electrical part such as heat sink.

Background Art
Conventionally, an. example of an outdoor unit of
an air conditionmer of the type mentioned above is disclosed
in Japanese Utility Model No. SHO 62-41144. This outdoor
unit of the air conditioner is divided into vertically two
parts, by, for example, a partition plate, comprising a
machine chamber or room in which a compressor, an
accumulator, an electrical equipment box and so on are
arranged and a heat exchanger chamber into which a heat
exchanger  unit composed of V-shaped heat | exchanging
element, an outdoor fan and so on are arranged. These

chambers are housed in a unit casing in which the heat

exchanger chamber is disposed above the machine chamber.
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The _outdoq: :unit of the air congitioner' is formed
with a ventilation.fport or opening"having- a right-angled
triangular shape at its outer wall seqti§n surrounding the
V-$haped heat exchanging element of tbe heat . exchanger
unit. Atmospheric air is introduéeé through  this
ventilation port, is subjected to é héat exchanging "withl
the V-shaped heat exchanging elemenff and then, is
discharged outside through an air blowout port or opening
formed to an upper portion thereof.

In such outdoor unit of the air conditioner of the
structure mentioned above, however, in a case where a
plurality of such outdoor units are inétalled. in parallel
and close to each other in a horizontal-Qirection, the air
suctioﬁ' ports of the adjacent outdoor units are opposed
close Eb.each other. Thus, an amount of.air to be induced
into the heat exchanger units through the triangular
ventilation ports will be decreased, and. accordingly, the
heat exchanging function can be sufficiently performed with
the V-shaped heat exchanging element. Hence, the heat
exchanging capacity is lowered and the air conditioning:
function is also lowered. In addition, in a case where such
outdoor unit is installed so that the suction port of the
heat exchanger unit is arranged to be closg t6 the wall
surface, such as an exterior wall of a building, there
decreases the introduction flow rate of the atmospheric air

through the suction port opposing close to the wall
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surface. Thus, the heat exchanging function by -means of the

heat exchanging element is lowered. That is, there

‘provides a problem that the heat exchanging capability . and
air conditioning capability or function may be lowered
depending on the installation site or installation method
tHereof.

Furthermore, in usual, in a conventional structure
of the outdoor unit of the air conditioner, after a warming
(heating) operation mode of the air conditioner has been
“switched to a defrosting operation mode, a drain caused
‘Bliring this operation mode is collected by a drain plate
and then discharged outside the outdoor unit through a
drain hose, for example. However, in the c¢oéonventional
structure, such drain lose is extends outside thereof,
‘providing no good outer appearance and damaging effective
use of installation space.

Still furthermore, in a conventional structure, a
heat sink as an electrical part is exposed in the machine
‘chamber, and the c¢ooling of the electrical parts or
elements is performed through a natural heat radiation or
by an air sucked through a gap between an outdoor fan and a
partition plate sectioning the machine room and the heat
exchanger chamber. Thus, the cooling of the~ electrical
elements and the like is not adequately made.

Therefore, a primary object of the present

invention is to substantially eliminate defects or
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drawbacks encountered in the prior art mentioned above and
fo'provide'an outdeor unit of an air conditioner capable of
being installed}'while 'maintaining a high .heat{ exchanging
function without being lowered irrespective of any
installation site and installation method and capable of
inereasing the ﬁegree of freedom fot its installation to
thereby efficiently utilize the installation space..

Another object of the present invention is to
provide an outdoor unit of an air_ conditioner capable of
improving an outer appearance of the outdoor unit thereof

and effectively-cooling electrical parts or elements housed

therein.

DISCLOSﬁRE OF THE INVENTION
- These and other :objects can be achieved according
to the present invention by providing, in one aspect, an
outdoor unit of ap:air conditioner, comprising:

a unit qése having a rectangular shape in section
ahd composed of side panels in which a machine chamber and
a heat exchanger chamber are defined so as to be vertically
aligned in an installed state, the heat exchanger chamber
being disposed above the machine chamber and separated by.
means of a partition plate, the side panels surreunding the
heat exchanger chember being formed with suction pofts; and

a heat exchanger unit disposed inside the heat

exchanger chamber and having four side wall sections at



WO 01/51859 PCT/JP01/00086

‘least opposing two of which are inclined inward@ by a

predetermined aﬁgie with respect to ihner surfaces of the

side panels, of the unit case to which the air suction

ports are formed.

In a preferred embodiment, at least two side wall

sections of the heat exchanger unit are arranged in

substantially parallel to each other.

The heat exchanger unit comprises a pair of heat
exchangers each having an L-shape in a plan view providing
an obtuse angle so that +the respective sides of the
L-shaped heat exchangers are arranged to be opposed to the
air suction ports, respectively, and to provide
substantially a parallelogram shape in a plan view.’

An electrical element or 1like is arranged in the
machine chamber. The partition plate wvertically sectioning
the heat exchanger chamber and the machine chamber has a
dish-shape acting as drain pan to which a drain duct is
formed.

As described above, according to the present
invention, a pair of opposite sides of the heat exchanger
housed in the heat exchanger chamber are inclined at a
predetermined angle inward with respect to the inner
surface of the periphery wall of the heat exchax-mge chamber
formed with the air suction ports. Moreover, a suction
space in the clearance between the outer periphery wall of

the heat exchanger chamber and each of the opposite sides
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of the heat exchanger islwiQened by the inclination of the
opposite side portidns of the heat exchanger, and thus, a
decréase in the .étmospheric air suction area for each
heat exchanger can be suppressed and prevented. Thus, the.
lowering of thg heat exchanging capability of the heat
exchanger can be;suppressed and prevented.

In addition, even in the case where a plurality of
outdoor units are arfanged in parallel to each other, each
of the opposite sides of the heat exchanger is ‘inclined so
that the air suction space of the clearance can be ensured.

Therefore, even if the outdoor unit is installed.
while one surface of the heat exchanger chamber is opposed
close to the’ extegior wall of the building or the 1like,
this “‘outdoor unit can be installed while maintaining its
high*%eat exchanging capability and function.

Therefore, the degree of freedom for installation:
of the outdoor unit is increased and the installation space -
thereof can be efficiently utilized.

In another aspect of the present invention, there .
is provided an outdoor unit of an air conditioner,
comprising:

a unit case having a rectangular shape in section
and composed of side panels in which a mmchipe éhamber and
a heat exchanger chamber are defined so that. the heat
exchanger chamber is disposed above the machine chamber

vertically in an installed state, the side pénels being
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formed with air suction ports to portions. of the side

‘panels surrounding the heat exchanger chamber;
a heat exchanger wunit having four side wall
sections opposing to inner surfaces of the side panels to

which the air suction ports are formed;

an electrical element disposed on a bottom plate
of the machine chamber; and

a drain pan formed as a partition plate vertically
‘sectioning the heat exchanger chamber and the machine
chamber; and

a duct unit having upper and lower openings opened
to an upper surface of the drain pan and opened to a lower
‘surface of the bottom plate of the machine chamber.’

In a preferred embodiment of this aspect, the upper
opening of the duct unit is divided into a plurality of
ports by a partition wall so that one opening port is in a
level substantially the same as the upper surface of the
drain pan and another opening port is in a level higher

than the upper surface thereof.

The electrical element is disposed in the machine
chamber at a front side portion of the unit case €£facing
outside thereof, and the electrical element includes a
heat sink. The duct unit is provided with an éir passage
communicated with the other opening port disposed in the
level higher than the upper surface of the drain pan and

said air passage is formed with an opening through which
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the heat sink is exposed.

The partit:fon wall has a lower end portion ended
at a pori:ibn uppe'r}i_'than the lower end opening of the duct
‘unit.

The heat exchanger unit has four side . wall
sections at 1eas€ opposing two of which are inclined inward
by a predetermined .5ang1e with respect to inner surfaces of
the side panels to which the air suction.pbrts are formed.

According;tq this aspect of the present invention,
the drain produceg:l during the operation of the air
conditioner is re.ce.ived and collected by the drain pan in
shape of plate and is then discharged downward the bottom
plate. of the~ machixie‘ chamber through the duct unit having
the ~improved sttructure, which 1is arranged inside the
outdsor unit, thus’ improving the outer appearance of the
outdoor unit.

Furthermore, although no drain is produced at the
outdoor heat exchénger during the cooling operation mode of
the air condition_er; the air in a space below  the bott'om_
plate of the machine chamber is sucked into the heat
exchanger chamber, and the inside of the duct unit is
ventilated. An opening through which an electrical element
of heat sink is exposed at the midway of - the axial
direction of the duct unit, and therefore, the. heat sink

can be well cooled by the ventilation of this duct unit.
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BRIEF DESCRIPTION OF THE DRAWINGS
In the accoﬁpanying drawings:
Fig. 1 ié ‘'a perspective viéﬁ showing an outdoor
unit of an air conditioner according to one embodiment of
the present invention;

Fig. 2 is a perspective view of the outdoor unit of
the air conditioner shown in Fig. 1, in which an outer
casing is removed to show an inside of the outdoor unit;

Fig. 3 1is an 1llustrative plan view of the heat
exchanger chamber of the outdoor unit of the air
conditioner;

Fig. 4 is an illustration of the outdoor unit shown

in Fig. 3, which is installed close to a wall surface of an

external wall of a building or like;

Fig. 5 1is an illustration of a plurality of such
outdoor units of Fig. 4 which are arranged transversely
close to each other;

Fig. 6 is an elevational section showing a duct
unit section of an outdoor unit of an air conditioner
according to another embodiment of the present invention:;

Fig. 7 is an illustrated perspective view of a
portion of the outdoor unit of the embodiment of Fig. 6; and

Fig. 8 is a side view of Fig. 2.

BEST MODE FOR EMBODYING THE INVENTION

A first embodiment of an outdoor unit of an air
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conditioner according to the present invention will be

described hereunder with reference  to .Figs. 1 to 4, in

which like reference numerals are added to the same or = .

identical portions ‘or elements and in which Figs. 3 and 4 .
may be used commonly to an embodiment of Figs. 5 to 8,
which will be referred to hereinlater.

With reference to Figs. 1 and 2, an outdoor unit 1
of an air condi{:ioner comprises a heat exchanger chamber 2

and a machine chamber or room 3. The heat exchanger chamber

2 and the méchine chamber 3 are vertically arranged in an .

installed state such that. the heat exchanger chamber is
disposed above the machine chamber and both chambers are
surrounded by a plurality of side panels 4, 4, -- forming
‘an outer peripheral wall (section) of the outdoor unit 1.
The “upper surfacé of the outdoor unit 1 has a rectangular
flat shape, and.'as shown in Fig. 2, the upper portion of
the heat exchanger chamber 2 is opened, which is closed, as
shown in Fig. 1, by a top plate 5 as an upper 1id (cover)
member, thus constituting a unit case or casing of the
outdoor unit 1 having a rectangular shape in section.

A circular air blowout port or opening 6 is formed
at substantially a central portion of a cover section 5a
of a top plate 5, i.e. upper central portion of the heat
-exchange chamber 2, and a cylindrical fan caéing 7 is
formed concentrically and in_tegrally or like .manner SO as

to protrude at the air blowout port 6. An outdoor fan 8 is

10
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arranged concentrically in this fan casing 7.

As shown in Fig. 2, the machine chamber 3 is

defined by a botfom plate 9 formed of a relatively thick
steel plate and an upper partition plate 12 sectioning the
heat exchanger chamber 2 and the machine chamber 3 in a
vertical alignment. The partition plate 12 is supported by
and fixed to a plurality of columns 11, 11, 11, 11 formed
of, for example, L-angle steels, standing from four corner
portions of the bottom plate 9. A pair of L-shaped mounting
legs 10a and 10b are integrally provided at both left and
right side ends of the bottom plate 9, and the outdoor unit
1 is supported by the mounting legs 10a, 10b when installed
on a ground or like. The partition plate 12 has a dish
shape, and hence, is utilized as a drain pan for collecting
- and discharging 1ligquid (water) drain as mentioned detail
hereinlater.

On the bottom plate 9 of the machine chamber 3,
there are arranged a compressor 13, an accumulator 14 and
the like, and pipes or ducts 15 connecting these members. A
pair of pipe connection valves 1l6a and 16b connected to an
indoor unit, not shown, electrical parts or element box 19,
a rectangular cylindrical duct 20 are also arranged.

As shown in Fig. 2, the electrical part -box 19 has
a box-shaped (horizontally rectangular) structuré in which
an inverter, not shown, for controlling revolution of the

COmMpressor 13 and electrical elements or parts are

11
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accommodated. The upper end of this box-shaped structure is
fixed to the lowéf. bottom surface of the partition plate
12. |

As shown in Fig. 3, a pair of left and right heat
exchangers 17 and 18 formed respectively, each at an obtuse
angle in L-shape in a plan view viewed from an upper side,
are disposed in a standing state on a rectangular partition
plate 12.

The heat exchangers 17 and 18 respectively
comprise: a number of fins 17a and 18a. made of
longitudinally rectangular thin plates arranged in
predetermined pitchgs: a number of heat exchanger tubes,
not shown, afraﬁged 'in parallel to each other over a

'piurality of stages in a vertical direction from the upper
"end to the lower end of these fins 17a and 18a so that the
heat exchange tubes penetrate the fins 17a and 18a in the
pIEte thickness direction; and a plurality of U-shaped
bents 17b and 18b for coupling the adjacent elements of the
heat exchanger tubes at the outer end portions théreof in
the vertical direction, and the bents 17b and 18b form one
bellows tube shaped coolant flow passage in the connected
arrangement, respectively. The coolant flow passages of
these heat exchangers 17 and 18 are connecte§ iﬁ series or
in parallel. .

These heat exchangers 17 and 18 are also provided

with horizontal sections 17c and 18c extending in a

1 2
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horizontal direction at the upper and lower portions shown

in Fig. 3 and opﬁosite sections 17@ and 184 bent at an
obtuse angle in substantially an L-shipe from one end of
each of these horizontal sectior;s 17¢ and 18c and opposite
to each other in the transverse direction shown in Fig. 3.

As shown in Fig. 3, the opposite sections 174 and

18d are bent at an obtuse angle in an L-shape, so that

these sections are inclined inwardly at a predetermined

angle ¢ with respect to the surfaces of the side panels 4
opposed at the outward portions thereof. Each of the side
panels 4, is formed, as shown in Fig. 1, with a plurality
of air suction ports or openings 4a, 4a which are punched
so as to penetrate at the upper portions of the opposite
sections 174 and 18d.

In addition, a plurality of air suction ports or
openings 4a, 4a... are also punched at the upper opposite
portions of each of the side panels 4, 4 -- opposing,
respectively, to each of the horizontal sections 17c and
18c of the heat exchangers 17 and 18. The inside and
outside of the heat exchange chamber 2 are communicated
with each other through these air suction ports 4a, 4a --.

Furthermore, a rectangular drain discharge port or
opening 20c, for example, is punched at one cofner of the
inner bottom surface of the partition plate 12, which is

inclined so as to collect and discharge the drain through

the drain discharge port 20c. In addition, a square-

13
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cylindrical drain discharge- duct 20 is securely fixed to
the lower end portion of the discharge port 20c with water
tigh{:ness. The lower end portion’ pf this drain discharge
duct 20 is suspended downward in the 'Vértical direction so
as to penetrate thé bottom plate 9 of the machine chamber 3
substantially vertical to the plate thickness direction to
discharge the drain in the downward direction. The
arrangement of the duct 20 will be _described more in

detail hereinlater with reference to Figs. 6 to 8.

As shown in Fig. 3, a pair of heat exchangers 17
and 18 are .arrang_ed to have the horizontal sections 17c and
18c o.pposed tb each other in tﬁe vertical direction shown
in'-Fig. 3 and 'ar_rahged in substantially parallel so as to
provide the opposite sections 17d and 18d opposed to each
other” in the transverse direction, and the heat exchangers
17 and 18 are arranged substantially in parallel to each
‘other so as to provide substantially a parallelogram shape.
Therefore, the outer surface area of a pair of these heat
ext:hangers 17 and 18, that is, a heat exchanging area, can
be increased more than that of a rectangular heat
exchanger, for example having no such inclined portion.

Fig. 4 shows an illustrated flat plan view'
partially broken of the outdoor unit in a mamér that the
outdoor unit 1 is disposed and installed at a position
‘where the outer surface of one side plate panel 4 is close

to a wall surfacg 29 of the exterior wall of a building or

1 4
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the like.

In this cése, this one side plate panel 4 is
opposed to be close to the wall surfieé 29, and a plurality
of air suction ports 4a, 4a are formed to this side plate
panel 4 so as to closely oppose to the wall surface 29, so
that a clearance between these air suction ports 4a and the
wall surface 29 becomes small. However, the opposite side
174 of one heat exchanger 17 opposed to the wall surface 29
has an inward inclination by a predetermined angle a with
respect to the wall surface 29 and the side panel 4, and
its inclined outer surface is opposed to the side panel 4
opposing close to the wall surface 29 and the suction port
4a on both the surfaces of the adjacent side panel 4 (lower
surface side panel 4 in Fig. 3). Moreover, a suction space
of the clearance between the inner surface of the side
panel 4 and the opposite side 17d of the heat exchanger 17
is expanded by inclining the opposite side 174, and thus, a
decrease in the air suction area for the heat exchanger 17
can be suppressed. Therefore, the air can be adequately
sucked from a plurality of suction ports 4a of the side
panel 4 on both the left side surface and the lower side
surface in Fig. 3 into the heat exchanger chamber 2 and
can be heat-exchanged sufficiently. Thus, the réduction. of
the heat exchanging ability can be suppressed. |

Therefore, as shown in Fig. 4, the outdoor unit 1

can be installed with the high heat exchanging ability

15
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‘being maintained at a position which is deemed as a dead
space in the con@entional arrangement and at which the
outer surface of one side ate panel 4 is close to.-the wall
surface 29 such as the exterior wall of the uﬁﬁilding.
Namely, the outdodr unit 1 of the air conditioner can be
installed efficiently in such dead space. Even in the case
where the outdoor unit 1 is disposed close to the wall
surface 29 of a building, for example, so as to exchange
the left and right side panels 4, 4 with each other such. as
‘shown in Fig. 4, of course, substantially the same function
and effect as those mentioned above can be attained.

Fig. 5 is a partially brief plan view showing a
case.in which a plurality of outdoor units 1, for example, -
two ?ﬁnits, are installed transversely in parallel to each.
othef*ih a close arrangement.

As shown in Fig. 5, when the adjacent two outdoor
units 1, 1 are disposed close to each other sd- that the.
inclined opposite sides 18d and 17d of the heat exchangers
18 and 17 are closely opposed to each other through the
side panels 4, and the suction ports 4a, 4a of these side
" panels 4, 4 are also opposed. However, the  inclined
opposite sides 18d and 17d of both of the heat exchangers.
18 and 17 of both of the outdoor units 1, 1 are.opposed to
the suction ports 4a of the other side panels 4 fupper and
lower panels shown . in Fig. 5) respectively at one side with

respect to the transverse direction shown +in Fig. 5.

16
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Moreover, the suction space of the clearance between the
inner surface of eéch of the side panels 4, 4 of both the
outdoor units 1, 1 and each of the .oﬂ'posite sides 17d and
18d of both the heat exchangers 17 and 18 is expanded by
the location of the inclined opposite sides 17d and 184,
and an decrease in the air suction area of each of the heat
exchanger chambers 2 of both of the outdoor units 1, 1 can
be suppressed. Therefore, the introduction quantity of the
atmospheric air through the air suction ports 4a into the
heat exchanger chambers 2 can be well ensured.

Therefore, even in the case where a plurality of
such outdoor units 1, 1 are disposed and installed, the
outdoor units can be installed while maintaining the high
heat exchanging ability and function, thus, making it
possible to ensure sufficient use of installation position
and space. In Fig. 5, even in the case where the left and
right outdoor |units 1, 1 transversely <disposed are
replaced so as to be disposed in parallel, substantially
the similar effects or functions may be achieved according
to the present invention.

Hereunder, the present invention will be further
described in relation to its specific drain arrangement or
structure with reference to previous Figs. 1-—3. and Figs.
6-8.

With reference to Figs. 2, 3 and 6, the duct 20 is

arranged so as to penetrate the machine chamber 3 in the

17
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vertical direction in the vicinity of the inside surface of
thé elecfricél part- box 19 dis_posed ét a front side portion
facing outside of the outdoor unit 1. An upper portion of
the duct 20 pengtrates the partition plate 12, by a
predetermined length in the thickness direct__ion thereof,
which will be mentioned herein as drain pan or drain plate
12 as referred t'o'. hereinbefore, .and the upper end portion
thereof is opened as an upper end opening 20a, and a lower
portion thereof | pénetrates the bottom plate 9 of the
machine chamber 3 and is opened as a lower end opening 20b
at a position slightly above a mounting base 30 of the
outdoor unit 1 as shown in Fig. 6.

In addition, with reference to Fig. 6, in the duct
20, “the uppér end opening 20a is divided into two sections
in the transverse direction by a flat partition wall 21,
i.e. into a drain discharge port or opening 20c and an
.eiihaust air port or opening 204d. ﬁ‘his partition wall 21
extends in the axial direction in the duct 20 to an
intermediate section lower than the electrical part 19,
whereby the interior space of the duct 20 is partitioned
‘into a drain discharge passage 20e that communicates with
the drain discharge opening 20c and a ventilation passage
20f for cooling the heat sink cooling. |

As shown in Figs. 6 and 7, the drain- discharge
port opening 20c is formed by cutting only t';he upper end

portion of the transverse L-shaped side wall section at one

18
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side thereof so as to provide the same height as that of the
upper surface 12a of the drain pan or plate 12, whereas the
ventilation opening 20d, which is not cut, is formed to be

higher than the ﬁpper surface 12a of the drain pan 12 by a

predetermined height. Further, the upper surface 12a of the

drain pan 12 is inclined downward towards the drain

discharge opening 20c so as to easily collect a drain

(water) to thereby improve the draining efficiency.

As shown in Figs. 6 and 7, a through hole 20g for
inserting a heat sink 22 fixed to the electrical part box
19 is punched tn the outside wall of the duct 20 on the
side of the ventilation passage 20f for cooling the heat
sink 22. The heat sink 22 is inserted from the electrical
part box 19 to the duct 20 through this hole 20g, so that
the heat sink 22 is exposed to the ventilation passage 20f
for cooling the same in the duct 20.

According to the structure and arrangement of the
outdoor unit 1 of the present invention described above,
when the air conditioner having, for example, a heat pump
structure is switched, in operation mode, from a warming
operation mode to a defrosting operation mode, the frost
deposited to the outer surface of the heat exchangers 17
and 18 is defrosted by the hot gas-like coolant -medium that
passes through the inside of the heat exchangers | 17 and 18
to thereby form a drain water. Such drain water is

received by the upper surface (internal ‘bottom face) 12a of

19
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the drain pan 12 and collected through the drain discharge
opening 20c of the.-duCt 20 because of the inclination of
the upper surface 12a. As indicated by the dash-line arrow
shown in Fig. 6, water is discharged through the lower end
opening 205 onto the installation base 30 downward of the
bottom plate 9 of the machine c_hamber 3 through the drain
discharge passage 20e of the duct 20.

Moreover, the duct 20 is housed in the machine
chamber 3 and is not fully exposed to the outside of each
of the side panels 4 covering the heat exchanger chamber 2
and the machine chamber 3. Thus, the appearance of the.
outdoor unit 1 can be improved without strangeness.

In addition, the lower end of the partition wall
21 df5the_duct 20 termihates.at‘a position higher than the
lower end opening 20b thereof by a predetermined height.
Thué, the drain water is frosted by its height and an ice
piece grows; and accordingly, there is much time till the
ice’ reaches and éloses the_loWer end opening end 20b of the
duct 20. For this reason, the duct 20 can be used as a
drain discharge passage during the warming operation of the
air conditioner for a long pefiod.-

Furthermore, the interior space of the duct 20 isi
partitioned, by the partition wall section 21; into the
drain discharge passage 20e and the ventilation ﬁassage 20f
for cooling the 'heat sink, extending aloﬁg the axial

direction. In addition,"the ventilation opening 204 that
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communicates with the ventilation passage 20f is positioned
to a portion h.igher;' than that of a drain discharge opening
20c by a predetermined height. Thus, the drain water
dropped on the drain pan 12 is prevented from invading
inside the ventilation passage 20f through the ventilation

opening 2038, adhering to the heat sink 22 and lowering the

electrical insulation.

On the other hand, in a case where the air
conditioner is operated in a cooling mode, no drain is
produced at the heat exchangers 17 and 18 of the outdoor
unit 1. However, by rotating the exterior fan 8, as shown
in Fig. 6, the air in a space lower than the bottom plate 9
of the machine chamber 3 is sucked from the lower surface
opening 20b of the duct 20 to the inside portion thereof as
indicated by the solid-line arrow. The ventilation passage
20f in the duct 20 is ventilated and the heat sink 22 is
cooled. Moreover, the air is sucked into the heat exchanger
chamber 2, and then, is exhausted through the blowout

opening 6 to the outside. Therefore, the heat sink 22 can

be fully cooled.

Industrial Applicability

According to the outdoor unit of an air conditioner
of the present invention, the outdoor unit can be installed
in a portion having relatively small space and a plurality

of outdoor units can be assembled with maintaining the high



WO 01/51859 - PCT/JP01/00086

heat exchanéing ability and without damaging air sucking
~ function eéén if Ehey are c10$e1y arranged. Furthermore,
the present inventibn provides the outdoor unit of an air
conditioner having an improved duqt_'unit for discharging
drain. The duct unit is accommodated in the outdoor unit
case, so that 'fhe outer appearance thereof cannot be
damaged, and hence, the outdoor unit can be installed to a
portion at which it is necessary to effectively utilize the

location or installation space.

2 2
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CLAIMS

1. An outdoor unit of an air conditioner, comprising:
a unit case having a rectangular shape in section
and composed of side panels in which a machine chamber and

a heat exchanger chamber are defined so as to be vertically

aligned in an installed state, said heat exchanger chamber

being disposed above said machine chamber and being
separated therefrom by means of a partition plate, said
side panels surrounding the heat exchanger chamber being
formed with air suction ports; and

a heat exchanger unit having four side wall
sections at 1least opposing two of which are inclined

inward by a predetermined angle with respect . to inner

surfaces of the side panels to which the air suction ports

are formed.

2. An outdoor unit of an air conditioner according to
claim 1, wherein said at least two side wall sections of
the heat exchanger unit are arranged in substantially

parallel to each other,

3. An outdoor unit of an air conditioner according to
claim 1, wherein said heat exchanger unit comprises a pair

of heat exchangers each having an L-shape in a plan view

providing an obtuse angle so that the respective sides of

23
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the L-shaped heat exchangers are arranged to be opposed to

the air suction '.ports, respectively, and to provide

substantially a parallelogram shape in a plan view.

4. An outdoor unit of an air conditioner according to

claim 1, wherein electrical elements are arranged in the

machine chamber.

5. An outdoor unit of an air conditioner according to
claim 1, wherein said partition plate sectioning, in a
vertical direction, the heat exchanger chamber and the
machine chamber has a dish-shape acting as drain pan to

which a drain duct is formed.

6. | An outdoor unit of an air conditioner, comprising:

a unit case having a recténgular shape in section
and composed of side panels in which a machine chamber and
a heat exchanger chamber are defined so as to be vertically
aligned in an installed state, said heat exchanger chamber
being disposed above said machine chamber and said side
panels surrounding the heat exchanger chamber being formed
with air suction ports:

a heat exchangér unit having four .side wall
sections opposing to inner surfaces of the side 'panels to

which the air suction ports are formed;

an electrical element disposed on a bottom plate
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of the machine chamber; and

a drain pan formed as a partition plate sectioning

gaid heat exchanger‘ chamber and said machine chamber in a

vertical direction; and .

a duct unit having upper and lower openings opened
to an upper surface of the drain pan and opened to a lower

surface of the bottom plate of the machine chamber.

7. An outdoor unit of an air conditioner according to
claim 6, wherein the upper opening of said duct unit is
divided into a plurality of ports by a partition plate so
that one opening port is in a level substantially the same
‘as the upper surface of the drain pan and another opening

‘port is in a level higher than thé upper surface thereof.

8. An outdoor unit of an air conditioner according to
claim 7, wherein said electrical element is disposed in the
machine chamber at a front side portion of the unit case

facing outside thereof.

9. An outdoor unit of an air conditioner according to

claim 8, wherein said electrical element includes a heat.

sink.

10. An outdoor unit of an air conditioner according to

claim 9, wherein said duct unit is provided with an air
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passage communicated with the other opening port disposed
in the level higher than the upper surface of the drain pan

and said air passége is formed with an opening through

which the heat sink is exposed.

11. An outdoor unit of an air conditioner according to.
claim 7, wherein said partition wall has a 1lower end

portion ended at a portion upper than the lower end opening

of the duct unit.

12. An outdoor unit according of an .air conditioner
according to claim 6, wherein said heat exchanger unit
has four side wall sections at least opposing two of which
are inclined inward by a predetermined angle with respect

to inner surfaces of the side panels to which the air

suction ports are formed.
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