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Separate-Type Air Conditioner

;f ; BACKGROUND OF THE INVENTION
4 I

Theipregent invention relates to a separate-type air
conditioner in which an indoor unit is separated.

Fié; 21 is a cross-sectional view illustrating a

5 conventional separate-type air conditioner shown in, for
instance} . Jap?g§se Patent Application Laid-Open No.
118430/1985.- In the drawing, reference numeral (1) denotes a
casing of an indoor unit of a seﬁarate-type air conditioner;
(2), a front panel at the front surface of the casing (1); (3),

10 a front air inlet provided in the front surface of the front
panel (2); (4), an upper air inlet ﬁrovided in the upper
surface of the front panel (2); (5), an air outlet provided at .
the underside of the front panel (2); and (6), a cross flow fan
provided in the casing (1) and disposed at a position
15 éorresponding to the air outlet (5).

Numeral (7) denotes a front heat exchanger disposed in
the casing (1) and having an upper edge portion and a lower
edge portion which are reépectively formed in a receding manner
and are disposed at positions corregponding to the front air

20 inlet-(3) and the upper air inlet (4), respectively. Numeral
(8) denotes fins which are formed of a multiplicity of aluminum
plates which are juxtaposed horizontally in a mutually spaced-
apart relationship, tﬁeir plate surfaces being arranged along

the blowing direction of the cross flow fan (6). Numeral (9)
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" denotes hair pin tubes of the front heat exchanger (7), the

hair pin tubes (9) being formed by a plurality of heat
exchangiﬁg pipes pénetxating the fins (8).

' Numeral (10) denotes notched portions which are formed
on the front and back sides of each fin (8) at a longitudinally
intermediate position thereof, and numeral (11) denotes a
filter disposed in front of the front heat exchanger (7).

The conventional separate-type air conditioner is
arranged as described above, and as the cross flow fan (6) is
operated, air in the room to be air-conditioned is sucked
through the front air inlet (3) and the upper air inlet (4) of
the casing (1), and the dust in the air is removed’by the
filter (11). Then,.heat exchange is effected by the front heat
exchanger (7), and conditioned air is supplied through the air
outlet (5) to the room to be air-conditioned.

In addition, Fig. 22 is an enlarged view corresponding
to a portion XXII of Fig. 21 above, and illustrates another
conventional separate-type air conditioner. 1In the drawing,
reference numeral (81) denotes a bent connecting portion of the
fins (8), and (82) denotes an opening which is formed on the
front side of the bent portion as the fins (8) are bent at the
bent connecting portion (81).

In the above-described conventional separate-type air
conditioners, since the upper edge portion and the lower edge
portion are respectively formed in a receding manner, and the

front heat exchanger (7) opposing both the front air inlet (3) . .
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and the upper air inlet (4) is provided, the height qf the
casing (1) is made low, and the indoor unit is made compact.
However, there has been a problem in that it is difficult to
sufficiently Aincrease the heai exchanging area, making it
difficult to obtain high performance of heat exchange.

In addition, since . the filter (11) formed with a
uniform thickness is disposed in front of the front heat
exchanger.(7) in a curved manner, there has been a problem in
that a complicated procedure is involved. Furthermore, there
has been a problem in that the air, which is sucked into the
cross flow fan (6) through the openings (82) formed on the
front sides of the bent portions of the fins (8), is difficult
to come into contact with the fins (8), so that
dehumidification is insufficient and dew condensation occurs on
the cross flow fan (6).

SUMMARY OF THE INVENTION

The present invention has been devised to overcome the
above-described problems, and its primary object is to obtain
a separation-type air conditioner capable.of easily increasing
the heat exchanging area of a compact indoor unit, thereby
effecting high-performance heat exchange. In addition, a
second object is to obtain a separation-tjpe air conditioner
capable of easily mounting and demountihg a dust collecting
means. Furthermore, a third object is to obtain a separation-
type air conditioner where cavities formed in bent portions of

the fins are small.
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In order to attain the above-noted and.other objects,
the present invention provides a separate-type air conditioner
which comprises: a front heat exchanger disposed in an indoor
unit and having an upper édge pbrtion and a lower edge portioﬁ
respectively formed in a receding manner; and a rear heat
exchanger formed separately from the front heat exchanger and
disposed on a rear side of the front heat exchanger. q

In the separation-type air conditiner of the présent
invention arranged as described above, it is possible to
increase the heat exchanging area in an indoor unit having the
same height, and improve the heat exchanging capacity.

The present invention further provides aseparate-type
air conditioner which comprises: a front heat exchanger
disposed in an indoor unit and having an upper edge portion and
a lower edge portion respectively formed in a receding manner;
and a rear heat exchanger formed separately from the front heat
exchanger and disposed on a rear side of the f£front heat
exchanger such that an upper edge of the rear heat exchanger is
disposed in opposing relation to an upper edge of the front

heat exchanger with a gap therebetween, while a lower edge side

of the rear heat exchanger is disposed in such a manner as to

be inclined in a direction away from the front heat exchanger.

In the sepration-type air-conditioner of the présent
invention arranged as described above, it is possible to
increase the heat exchanging area in an indoor unit having the

same height, and improve the heat exchanging capacity.

-4 -
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Furthermore, it is possible to reduce nonﬁniformity in the
velocity of a wind occurring in vicinities of upper portions of
the front heat exchanger and the rear heat exchangef.

The present invention further provides a separate-type
air conditioner which comprises: a front heat exchanger
disposed in an indoor unit and having an upper edge portion and
a lower edge portion respectively formed in a'receding manner;
and a rear heat exchanger formed separately from the front heat
exchanger and disposed on a rear side of the front heat
exchanger, fins of the rear heat exchanger being juxtaposed at
intervals gréater than those of fins of the front heat
exchanger.

In the separation-type air-conditioner of the present
invention arranged as described above, it is possible to
increase the heat exchanging area in an indoor unit having the
same height, and improve the heat exchanging capacity.
Furthermore, after the wind velocity is uniformalized at the
front surfaces of the front heat exchanger and the rear heat
exchanger, air passes through the cross flow fan and is blown
out frém the air outlet,

The present invention further provides a separate-type
air conditioner which comprises: a front heat exchanger
disposed in an indoor unit and having an upper edge portion and
a lower edge portion respectively formed in a receding manner;
a rear heat exchanger formed separateiy from the front heat

exchanger and disposed on a rear side of the front heat
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exchanger; and stationary casing blades which form a plurality
of split-nozzle blow paths for uniformalizing a rate of air
flowing into the rear heat exchanger.

In the separation-type air conditioner of the present
invention arranged as described above, it is possible to
increase the heat exchanging area in an indooxr unit having the
same height, and improve the heat exchanging capacity..
Furthermore, the stationary casing blades make it possible to
reduce the rate of air flowing through an upper portion of the
rear heat exchanger and increase the rate of air flowing
through a lower portion thereof, thereby uniformalizing the
rate of air flowing into the rear heat exchanger.

The present invention further provides a separate-type

air conditioner which comprises: a front heat exchanger

disposed in an indoor unit and having an upper edge portion and
a lower edge portion respectively formed in a receding manner;
a rear heat exchanger formed separately from the front heat
exchanger and disposed on a rear side of the front heat
exchanger; and a guide blade arranged in such a manner as to be
suspended downward with an upper edge thereof disposed in
proximity to opposing portions of the front heat exchanger and
the rear heat exchanger, a lower edge portion thereof being
bent toward the front heat exchanger.

In the separation-type air conditioner according to the
present inventioﬁ arranged as described above, it is possible

to increase the heat exchanging area in an indoor unit having

-
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the same height, and improve the heat éxchanging capacity.
Furthermore, the guide blade makes it possible to eliminate a
disturbance cauéed by the confluence of air flowing into the
cross flow fan, thereby making it possible to eliminate a
portion where the wind velocity changes extremely.

The present invention further provides a separate-type
air conditioner which comprises: a front heat exchanger
disposed in an indoor unit and having an upper edge portion and
a lower edge portion respectively formed in a receding manner;
a rear heat exchanger formed separately from the front heat
exchanger and disposed on a rear side of the front heat
exchanger; and an arcuate curled portion formed on a blade
negative-pressure surface of a blade of a cross flow fgp of the
indoor unit at a fan outer-peripheral blade end of the blade.

In the separétion—type air conditioner of the present
invention arranged as described above, it 1is possible to
increase the heat exchanging area in an indoor unit having the
same height, and improve the heat exchanging capacity.
Furthermore, although the air current which passes the blade
for the first time flows round to the blade negative-pressure
surface side at a forward edge of the blade, the occurrence of
a release at that time can be suppressed by the arcuate curved
portion of the blade of the cross flow fan.

The preséﬁt invention further provides a separate-~type
air conditioner which comprises: a front heat exchanger

disposed in an indoor unit and having an upper edge portion and
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a lower edge portion respectively formed ih a receding manner;
a rear heat exchanger formed separately from the front heat
exchanger and disposed on a rear side of the front heat
exchanger; and an upper air inlet formed by a plurﬁlity of
mutually spaced apart openings and disposed in an upper surface
of the indoor unit such thaf intervals between adjacent ones of
the openings at a portion of the upper air inlet which is close
to a front panel of the indoor unit and at a portion thereof
which is remote from the front panel are afranged to be greater
than intervals between adjacent ones of the openings at an
intermediate portion of the upper air inlet.

In the separation-type air-conditioner of the present
invention arranged as described above, it is possible to
increase the heat exchanging area in an indoor unit having the
same height, and improVe the heat exchanging capacity.
Furthermore, since intervals between adjacent openings at
positions close to respective edge portions of the upper air
inlet are arranged to be greater than intexrvals between
adjacent openings at the intermediate portion of the upper aif
inlet, after the flow rate of air, which has flown in, is
uniformalized at the front surface of the heat exchanger, the
air passes through the cross flow fan and is blown out through
the air outlet

In addition, each of the separate-type air conditioners
as described above may further comprises: a fan disposed

between the front heat exchanger and the rear heat exchanger;

-—
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and a front panel in which a front air inlét is provided at a
position corresponding to the lower edge portion of the ﬁront
heat exchanger and an upper air inlet is provided at a position
corresponding to ubper edge portions of the front heat
exchanger.and the rear heat exchanger. In this casé, air is
sucked in by the fan disposed between the front heat exchangerx
and the rear heat exchanger, through the front air inlet
provided in the front panel at a position corresponding to the
lower edge portion of the front heat exchanger and through the
upper air inlet provided therein at a position corresponding to
upper edge portions of the front heat exchanger and the rear
heat exchanger. Moreover, the separate-type air conditioner
may further be provided with the upper air inlet havingqan area
of openings greater than an area of openings in the.front air
inlet so that air is suéked in through the upper air inlet
having an area of openings greater than an area of openings in
the front air inlet.

The present invention further provides a separate-type
air conditioner which comprises: a heat exchanger disposed in
an indoor unit; and a plate-like dust collecting means disposed
in such a manner as to cover the heat exchanger, the dust
collecting means being provided with net-like dust-collecting
poxrtions having a dust-collecting function and with thin-walled
portions for bending which are provided in the form of strips,

have their longitudinal directions arranged horizontally, and
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are disposed in parailel in spaced-apart relation to each
other.

In the separation-type air-conditionef of the present
invention arranged as described above, the plate-like dust
collecting means, which is provided with the dust-collecting
portions and the thin-walled portions for bending arranged in
the form of strips,.is mounted by being bent at the thin-walled
portions in such é manner as to cover the heat exchanger.

The present invention further provdes a separate-type
air conditioner which comprises: a heat exchanger aisposed in
an indoor unit; and a plate-like dust collecting means disposed
in such a manner as to cover the heat exchanger and arranged
along a front air inlet, an upper air inlet, and a rear air
inlet of a casing in which the heat exchanger is disposed, the
dust collecting means being provided with net-like dust-
collecting portions having a dust-collecting function and with

thin-walled portions for bending which are provided in the form

of strips, have their longitudinal directions arranged- -

horizontally, and are disposed in paraliel in spaced-apart
relation to each other. .

In the separation-type air-conditioner of the presént
invention arranged as described above, the plate-like dust
collecting means, which is provided with the dust-collecting
portions and the thin-walled portions for bending arranged in
the form of strips, is mounted by being bent at the thin-walled

portions in such a manner as to cover the heat exchanger, and
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is arranged along the front air inlet, the upper air-inlet, and
the rear air inlet of the casing.

The present invention further provides.a separate-type

~air conditioner which comprises: a heat exchanger disposed in

an indoor unit; and a plate-like dust collectin§ means disposed
in such a manner as to cover the heat exchanger and conform to
a configuration of the heat exchanger, the dust collecting
means being provided with net-like dust-collecting portions
having a dust-collecting_function and with thin-walled portions
for bending which are provided in the form of strips, have
their longitudinal directions arranged hor;zontally,qand are
disposed in parallel in spaced-apart relation to each other.

In the separation-type air-conditioner of the present
invention arranged as described above, the plate-like dust
collecting means, which is provided with the dust-collecting
portions and the thin-walled portions for bending arranged in
the form of strips, is mounted by being bent at the thin-walled
portions in such a manner as to cover the heat exchanger and
conform to the configuration of the heat exchanger.

The presént invention further provdes a separate-type
air conditioner which comprises: a heat exchahger disposed in
an indoor unit; a plate-like dust collecting means disposed in
such a manner as to cover the heat exchanger and arranged along
a front air inlet, an upper air inlet, and a rear air inlet of

a casing in which the heat exchanger is disposed, the dust

collecting means being provided with net-like dust—collecting'-'

-"11 -
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portions having a dust-collecting function and with thin-walled

- portions for bending which are provided in the form of strips,

have their longitudinal directions arranged horizontally, and
are disposed in parallel in spaced-apart relation to each
other; and a guide piece disposed at a corner portion within
the casing.

In the separation-type air-conditioner of the present
invention arranged as described above, the plate-like dust
collecting means, which is provided with the dust-collecting
portions and the thin-walled portions for bending arranged in
the form of strips, is mounted by being bent at the thin-walled
portions in such a manner as to cover the heat exchanger, and
is arranged along the front air inlet, the upper air inlet, and
the rear air inlet of the casing by being guided to a
predetermined poéitibn by the guide piece.

The present invention further provdes a separate-type
air.conditioner which comprises: a heat exchanger disposed in“
an indoor unit; a plate-like dust collecting means disposed in
such a manner as to cover the heat exchanger and arranged along
a front air inlet, an upper air inlet, and a rear air inlet of
a casing in which the heat exchanger is disposed, the dust
collecting means being provided with net-like dust-collecting
portions having a dust-collecting function and with thin-walled
portions'for bending which are provided in the form of strips,
have their longitudinal directions arranged horizontally, and

are disposed in parallel in spaced-apart relation to each

-12 -
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other; and a guide rxail provided in the casing'for disposing
the dust collecting means at a predetermined position by
engaging an end portion of the dust collecting means.

In the separation-type air-conditioner of the present
invention arranged as described above, the plate-like dust
collecting means, which is provided with the dust-collecting
portions and the thin-walled portions for bending arranged in
the form of strips, is disposed at a predétermined position by
the guide rail provided in the casing, the dust co}lecting
means being mounted by being bent at the thin-walled portions
in sﬁch a manner as to cover the heat exchanger and being
arranged along the front air inlet, the upper air inlet, and
the rear air inlet of the casing.

The present invention further provides a separate-type
air conditioner which comprises: a heat exchanger disposed iﬁ
an indoor unit; a plate-like dust collecting means disposed in
such a manner as to cover the heat exchanger and conform to a
configuration of the heat exchanger, the dust collecting means
being provided with net-like dust~collecting portions having a
dust~collecting function and with thin-walled portions for
bending which are provided in the form of strips, have their
longitudinal directions arranged horizontally, and are disposed
in parallel in spaced-apart relation to each other; and a guide
rail provided in the casing for disposing the dust collecting"
means at a predetermined position by engaging an end portion of

the dust collecting means.

- 13 -
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In addition, in the separation-type air conditioner of
the present invention arranged as described above, the plate-
like dust collecting means, which is provided with the dust-
collecting portions and the thin-walled portions for bending
arranged in the form of strips, is disposed at a predetermined
position by the guide rail provided in the casing, the dust
collecting means being mounted by being bent at the thin-walled
portions in such a manner as to cover the heat exchanger and
conform to thé configuration of the heat exchanger.

The present invention further provdes a separate-type
air conditioner which comprises: a heat exchanger disposed in
an indoor unit; and a pléte—like dust collecting means disposed
in such a manner as to cover the heat exchanger and arranged
along a front air inlet, an upper.air inlet, and a rear air
inlet of a éasing in which the heat exchanger is disposed, the
dust collecting means being provided with net-like dust-
collecting portions having a dust-collecting function and with
thin-walled portions for bending which are provided in the form
of strips, have their longitudinal directions arranged
horizontally, and are disposed in parallel in spaced-apart
relation to each other, the thin-walled portions-being disposed
at positions corresponding to corner portions within the
casing.

In the sepration-type air-conditioner of the present
invention arranged as described above, the plate-like dust

collecting means, which is provided with the dust-collecting

- 14 -
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portions and the thin-walled portions for bénding arranged in
the form of strips, is mounted by being bent at the thin-walled
portions disposed at positions corresponding to corner portions
within the casing, in such a manner as to cover the heat
exchanger, and is arranged along the front air inlet, the upper
air inlet, and the rear air inlet of the casing.

The present invention further provides a separﬁte-type
air conditioner which comprises: a heat exchanger disposed in
an indoor unit; and a plate-like dust collectiné means disposed
in such a mannei as to cover the heat exchanger and conform to
a configuration of the heat exchanger, the dust collecting
means being provided with net-like dust-collecting portions
having a dust-collecting function and with thin-walled portions
for bending which are provided in the form of strips, have
their longitudinal directions arranged horizontally, and are
disposed in parallel in spaced-apart relation to each other,
the thin-walled portions being disposed at positions
corresponding to bent corner portions in the configuration of
the heat exchanger.

In the separation-type air-conditioner of the present

invention arranged as described above, the plate-like dust

collecting means, which is provided with the dust-collecting.--

portions and the thin-walled portions for bending arranged in
the form of strips, is mounted by being bent at the thin-walled
portions disposed at positions corresponding to bent corner

portions in the configuration of the heat exchanger, in such a

- 15 -~
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manner as to cover the heat exchanger and conform to the
configuration of Ehe heat exchanger.

In addition, each of the separate-type air conditioners
as described above may be provided with the heat exchanger
comprising a front heat exchanger having an upper edge portion
and a lower edge portion respectively formed in a receding
manner and a rear heat exchanger disposed on a rear side of ‘the
front heat exchanger. In this case, heaf exchange is effected
by the heat exchanger comprising the front heat exchanger
having an upper edge portion and a lower edge portion
respectively formed in a receding manner and the rear heat
exchanger disposed on the rear side of the front heat
exéhanger. Moreover, the separate-type air conditioner may
further comprise: dust collecting means for covering the heat
exchanger including at least a half of the rear heat exchanger
so that dust is collected from sucked-in air by the dust
collecting means for covering the heat exchanger including at
least a half of the rear heat exchanger.

Also, the separate-type air conditioner may further

_comprise: air cleaning/dust collecting means disposed at a

position corresponding to the upper edge portion of the front
heat exchanger. 1In this case, dust is collected from sucked-in
air by the air cleaning/dust collecting means disposed at a

position corresponding to the upper edge portion of the front

heat exchanger.

- 16 -
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Also, thé separate-type air conditioner may further
comprise: air cleéning/dust collecting means disposed either
between a front panel and the dust collecting means or between
the dust collecting means and the front heat exchanger. 1In
this case, dust is collected from sucked-in air by the air
cleaning/duét collecting means disposed either between a front
panel and the dust collecting means or between the dust

collecting means and the front heat. exchanger.

Further, each of the separate-type air conditioners
noted above may further comprise: a heat exchanger in which
fins are bent at a bent connecting portion provided at a
position close to an air inlet. In this case, the heat
exchanger is bent at the bent connecting portion provided at a
position on the fins which is close to the air inlet, so that
each opening formed at the position close to the air inlet
becomes narrow, thereby allowing the sucked-in air to easily-
come into contact with the fins. |

Moreover, each of the separate-type air conditioners
noted above may comprise: a heat exchanger in which fins are
bent at a bent connecting portion provided at a position close
to an air iniet, the heat exchanger having a junction which is
formed as mutually opposing ends of the fins at the bent
connecting portion approach each other. 1In this case, the heat
exchanger is bent at the bent connecting portion provided at a

position on the fins which is close to the air inlet, and
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mutually opposing ends of the fins at the bent connecting

portion approach each other to form the junction. A gap

between the opposing ends of the fins is reduced at the

junction, thereby allowing the sucked-in air to easily come
into contact with the fins.
BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is a cross~sectional view of a separate-type air
conditioner illustrating a first  embodiment of the presénf
invention;

Fig. 2 is a cross-sectional view of a separate-type air
conditioner illustrating a second embodiment .of the present
invention;

Fig. 3 is an enlarged perspective view corresponding to
a heat exchanger portion shown in Fig. 1 and illustrates a
third embodiment of the present invention;

Fig. 4 is an enlarged view corresponding to an upper
edge portion of the heat exchanger portion shown in Fig. 1 and
illustrates a fourth embodiment of the present invention;

Fig. 5 is an enlarged view corresponding to the heat
exchanger portion shown in Fig. 1 and illustrates a fifth
embodiment of the present invention;

' Fig. 6 is an enlarged view corresponding to a cross
flow fan portion shown in Fig. 1 and illustrates a sixth

embodiment of the present invention;

- 18 =
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Fig. 7 is a cross-sectional view of a separate-type air
conditioner illustrating a seventh embodiment of the present
invention; \

Fig. 8 is a vertical sectional side elevation of a
separation-type air conditioner 1illustrating an eighth
embodiment of the present invention;

Fig. 9 is a developed front elevation of a dust
collecting means shown in Fig. 8;

Fig. 10 is a right side elevation of Fig. 9;

Fig. 11 is a vertical sectional side elevation of a
separation-type air conditioner illustrating a ninth embodiment
of the present invention;

Fig. 12 is a vertical sectional side elevation of a
separation-type air conditioner illustrating a 10th embodiment
of the present invention;

Fig. 13 is a vertica; sectional side elevation of a
separation-type air conditioner illustrating a 11th embodiment
of the present invention;

Fig. 14 is a vertical sectional side elevation of a
separation-type air conditioner illustrating a 12th embodiment
of the present invention;

Fig. 15 is a vertical sectional side elevation of a
separation-type air conditione; illustrating a 13th embodiment

of the present invention;

- 19 -
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Fig. 16 is a vertical sectional side elevation of a
separation-type air conditioner illustrating a 14th embodiment
of the present invention;

Fig. 17 is & vertical sectional.side elevation of a
separation-type air conditioner illustrating a 15th embodiment
of the present invention; \

Fig. 18 is a developed front elevation of a dust
collecting means shown in Fig. 17;

Fig. 19 is a right side elevation of Fig. 18;

Fig. 20 is a diagram illustrating a 16th embodiment of
the present invention and corresponds to Fig. 22 which is
described later;

Fig. 21 is a cross-sectional view illustrating a
conventional separate-type air conditioner; and

Fig. 22 is an enlarged view of a portion XXII of Fig.

21.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

1st Embodiment

Fig. 1 is a cross-sectional view of a separation—fype
air conditioner illustrating an embodiment of the present
invention. In the drawing, reference numeral (1) denotes a
casing of an indoor unit of a separate-type air conditioner;
(2), a front panel at the front surface of the casing (1); (3),
a front air inlet provided in the.front surface of the front
panel (2); (4), an upper air inlet provided in the upper

surface of the front panel (2); (5), an air outlet provided at
- 20 -
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the underside of the front panel (2); and (6), a cross flow fan
provided in the casing (1) and disposed at a position
corresponding to the air outlet (5).

Numeral (7) denotes a front heat exchanger disposed in
the casing (1) and having an upper edge portion and a lower
edge portion which are respectively formed in a receding manner
and are disposed at positions corresponding to the front air
inlet (3) and the upper air inlet (4), respectively. Numeral
(8) denotes fins which are formed of a multiplicity of aluminum
plates which are juxtaposed hdrizontally in a mutually spaced-
apart relationship, their plate surfaces being arranged along
the blowing direction of the cross flow fan (6). Numeral (9)
denotes hair pin tubes of the front heat exchanger (7), the
hair pin tubes (9) being formed by a plurality of heat
exchanging pipes penetrating the fins (8). y

Numeral (10) denotes notched portions which are formed
on the front and rear sides of each fin (8) at a longitudinally
intermediate position thereof, and numeral (11) denotes a
filter disposed in front of the front heat exchanger (7).

Numeral (12) denotes a rear heat exchanger arranged in
the same way as the front heat exchanger (7) and formed
separately from the front heat exchanger (7), the rear heat
exchanger (12) being disposed 6n the rear side of the front

heat exchanger (7) in correspondence with the upper air inlet

(4).

- 21 -
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In the indooxr wunit of the Sepafation-type air
conditioner arranged as described above, an upper edge of the
rear heat exchangef (12) is disposed in proximity to the upper
edge of the front heat exchanger (7) within the casing (1),
while the lower edge side of the rear heat exchanger (12) is
disposed at a position remote from the front heat exchanger
(7). .

As a result, in an indoor unit having the casing (1) of
the same height, it is possible to increase the heat exchanging

area, and the heat exchanging capacity improves. Accordingly,

in the compact indoor unit in which the height of the casing

(1) is low, it is possible to obtain high-performance heat
exchanging capabilities.

In addition, the cross flow fan (6) is disposed at a
position surrounded by the front heat exchanger (7) and the
rear heat exchanger (12). Furthermore, the front air inlet (3)
is disposed in the front panel (2) at a position corresponding
to the lower edge portion of the front heat exchanger (7),
while the upper air inlet (4) is disposed in the front panel
(2) at a position corresponding to the upper edge portions of
the front heat exchanger (7) and the rear heat exchanger (12).
Consequently, the circulation of a draft can be improved.

Furthermore, in the embodiment shown in Fig. 1, by
making the area of the opening in the upper air inlet (4)

larger than the area of the opening in the front air inlet (3),
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the intake of air and the discharge of air are balanced, making

it possible to improve the heat exchanging efficiency.

2nd Embodiment

Fig. 2 is a cross-sectional view of a separation-type
air conditioner illustrating another embodiment of the present
invention. In the drawing, the same.reference numerals as
those of Fig. 1 show corresponding parts or portions, wﬁerein
numeral (12) denotes a rear heat exchanger arranged in the same
way as the front heat exchanger'(7) and formed separétely from
the front heat exchanger (5), the rear heat exchanger (12)
being disposed on the rear side of the front heat exchanger (7)
in correspondence with the upper air inlet (4). The rear heat
exchanger (12) is disposed such that the upper edge of the rear
heat exchanger (12) opposes the upper edge of the front heat
exchanger (7) with a gap therebetween, while the low;r edge
side of the rear heat exchanger (12) is disposed at a position
remote from the front heat exchanger (7).

In a cross section of the indoor wunit of the
separation-type air conditioner arranged as described above,
the rear heat exchanger (12) is disposed in correspondence with
the upper air inlet (4) on the rear side of the front heat
exchanger (7) within the casing (1), and is arranged in the
shape of a chevron with an apex portion removed in cooperation
with the front heat exchanger (7).

As a result, in an indoor unit having the casing (1) of

the same height, it is possible to increase the heat exchanging
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area, and the h&at exchanging éapacity imﬁfdves. Accordingly,
in the compact indoor unit in which the height of the casinq
(1) is low, it is possible to obtain high-performance heat
exchanging capabilities.

In addition, in the embodiment shown in Fig. 2, since
the rear heat exchanger (12) is arranged in the shape of a
chevron with én apex portion removed in cooperation with the
front heat exchanger (7), it is possible to reduce
nonuniformity in the velocity of a wind occurring in vicinities
of upper portions of the front heat exchanger (7) and the rear
heat exchanger (12). Hence, it is possible to reduce air
current noise occurring on the blade surfaces of the cross flow
fan (6) due to the nonuniformity of the velocity of the wind in
the vicinities of the upper portions of the front heat

exchanger (7) and the rear heat exchanger (12).

3rd Embodiment

Fig. 3 is a diagram illustrating still another
embodiment of the present invention, and is an enlarged
perspective view corresponding to the heat exchanger portion
shown in Fig. 1, the other portions of Fig. 3 being arranged in
the same way as those of Fig. 1. In the drawing, the same
reference numerals as those of Fig. 1 show corresponding parts
or portions, wherein numeral (12) denotes a rear heat exchanger
arranged in the same way as the front heat exchangexr (7) and
formed separately from the front heat exchanger (7), the rear

heat exchanger (12) being disposed on the rear side of the
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front heat exchénger (7) in correspondence with the upper air
inlet (4). The rear heat exchanger (12) is disposed such that
the upper edge of the rear heat exchanger (12) opposes the
upper edge of the front heat exchangef (7) with a gap
therebetween, while the lower edge side of the rear heat
exchanger (12) is disposed at a position remote from the front
heat exchanger (7). In addition, the fins (B) of the rear heat
exchanger (12) are juxtaposed at intervals greater than those
of the fins (B8) of the front heat exchanger (7).

In the indoor unit of the separation-type air
conditioner arranged as described above, the upper edge of the
rear heat exchanger (12) is disposed in proximity to the upper
edge of the front heat exchanger (7) inside the casing (1}, and
the lower edge side of the rear heat exchanger (12) is disposed
at a position remote from the front heat exchanger (7).

As a résult, in an indoor unit having the casing (1) of
the same height, it is possible to increase the heat exchanging
area, and the heat exchanging capacity improves. Accordingly,
in the compact indoor unit in which the height of the casing
(1) is low, it is possible to obtain high-performance heat
exchanging capabilities.

In addition, in the embodiment shown in Fig. 3, since
the fins (8) of the rear heat exchanger (12) are juxtaposed at
intervals greater than those of the fins (8) of the front heat
exchanger (7), after the wind velocity is uniformalized at the

front surfaces of the front heat exchanger (7) and the rear
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heat exchanger (12), air passes through the éross flow fan (6)
and is blown out from the air outlet (5). Accordingly, it is
possible to reduce néise occurring due to the nonuniformity of
the velocity of winds flowing through the front heat exchanger

{(7) and the rear heat exchanger (12).

4th Embodiment

Fig. 4 is a diagram illustrating a further embodiment
of the present invention, and is an enlarged view corresponding
to the upper edge portion of the heat exchanger portion shown
in Fig. 1, the other portions of Fig. 4 being arranged in the
same way as those of Fig. 1. In the drawing, the same
reference numerals as those of Fig. 1 show corresponding parts
or portions, wherein numeral (13) denotes stationary casing
blades provided in the casing (1) and disposed above the rear

heat exchanger (12) by being spaced apart from each other, and

" numeral (14) denotes a plurality of split-nozzle blow paths

 formed by the stationary casing blades (13).-

In the indoor unit of the separation-type air
conditioner arranged as described above, the upper edge of the
rear heat exchanger (12) is disposed in proximity to the upper
edge of the front heat exchanger (7) inside the casing (1), and
the lower edge side of the rear heat exchanger (12) is disposed
at a position remote from the front heat exchanger (7).

As a result, in an indoor unit having the casing (1) of
the same height, it is possible to increase the heat exchanging

area, and the heat exchanging capacity improves. Accordingly,
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in the compact indoor unit in which the height of the casing
(1) is low, it is possible to obtain high-performance heat
exchanging capabilities.

In addition, in the embodiment shown in Fig. 4, air
flows in through the upper air inlet (4) due to the operation
of the cross flow fan (6), and flows into the rear heat
exchanger (12) wvia the split-nozzle blow pathd (14).
Furthermore, the stationary casing blades (13) are formed in
such a shape as to reduce the rate of air flowing through an
upper portion of the rear heat exchanger (12) and increase the
rate of air flowing through a lower portion thereof, so as to
entirely uniformalize the rate of air flowing into the rear
heat exchanger. (12). Accordingly, the velocity of a wind
flowing through the heat exchanger is made uniform, thereby
making it possible to reduce the noise.

5th Embodiment

Fig. 5 is a diagram illustrating a still further
embodiment of the present invention, and is an enlarged view
corresponding to the heat exchanger portion shown in Fig. 1,

the other pértions of Fig. 5 being arranged in the same way as

those of Fig. 1. 1In the drawing, the same reference numerals.

as those of Fig. 1 show corresponding parts or portions,
wherein numeral (15) denotes a guide blade provided in the
casing (1). The guide blade (15) is arranged in such a manner
as to be suspended downward with its upper edge disposed in

proximity to opposing portions of the front heat exchanger (7)
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and the rear heat exchanger (12), a lower edge portion thereol
being bent toward the front heat exchanger (7).

In the indoor unit of the separation-type air
conditioner arranged as described above, the upper edge of the
rear heat exchanger (12) is dispoéed in proximity to the upper .
edge of the front heat exchangef (7) inside the casing (1), and
the lower edge of the rear heat exchanger (12) is disposed at.
a position remote from the front heat exchanger (7).

As a result, in an indoor unit having the casing (1) of
the same height, it is possible to increase the heat exchanging
area, and the heat exchanging capacity improves. Accordingly,
in the compact indoor unit in which the height of the casing
(1) is iow, it is possible to obtain high-performance heat
exchanging capabilities.

In addition,'in the embodiment shown in Fig. 5, air
flows into the cross flow fan (6) through the front heat
exchanger (7) and the rear heat exchanger (12) along the guide
blade (15) due to the operation of the cross flow fan (6). 1In
addition, the guide biade (15) is formed in a configuration
conforming to the flow line of air from the opposing portions
of the front heat exchanger (7) and the rear heat exchanger
(12) to the cross flow fan (6).

It should be noted that the configuration of the guide
blade (15) is such that 9; = —;° to 9°, 6; = 24° to 34°, L, = 33

mm to 43 mm, and L, = 63 mm to 73 mm.
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The guide blade (15) makes it possible to eliminate a
disturbance caused by the confluence of air flowing into the
cross flow fan (6), thereby making it possible to eliminate a
portion where | the wind velocity changes extremely.
Accordingly, the velocity of a wind flowing through the heat
exchangers is made uniform, therebf making it possible to

reduce the noise.

6th Embodiment

Fig. 6 is a diagram illustrating a further embodiment

of the present invention, and is an enlarged view corresponding

to the cross flow fan shown in Fig.'l, the other portions of
Fig. 6 being arranged in the same way as those of Fig. 1. 1In

the drawing, the same reference numerals as those of Fig. 1

show corresponding parts or portions, wherein numeral (16)

denotes a blade of the cross flow fan (6) in which are formed
an outer peripheral blade end (17), an inner peripheral blade

end (18), a blade pressure surface (19), a blade negative-

pressure surface (20}, an arcuate curled portion (21), and an

arcuate curled portion end (22).

In the indoor unit of the separation-type air
conditioner arranged as described above, the upper edge of the
rear heat exchanger (12) is disposed in proximity to the upper
edge of the front heat exchanger (7) inside the casing (1), and
the lower edge of the rear heat.exchanger {12) is disposed at

a position remote from the front heat exchanger (7).
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As a resilt, in an indoor unit having the casing (1) of
the samé height, it is possible to increase the heat exchanging
area, and the heat exchanging capacity improves. Accordingly,

in the compact indoor unit in which the height of the casing

(1) is low, it is possible to obtain high-performance heat -

exchanging capabilities.

In addition,lin the embodiment shown in Fig. 6, the
blade (16) of the cross f£flow fan (6) is formed in a
configuration in which the arcuate curled portion (21) is added
to the blade negative-pressure surface (20) at the fan outer-
peripheral blade end (17) of the blade (16). For this reason,
even if the air current which passes the blade (16) of the
cross flow fan (6) for the first time flows in from a direction
which forms a large angle with respect to the blade (16), it is
possible to suppress the occurrence of a release at fhe time of
flowing round to the blade negative-pressure surface (20) side
at the forward edge of the blade (16); Accordingly, it is
possible to improve both the blowing performance and the noise

characteristic.

7th Emquiment

Fig. 7 is a cross-sectional view of a separation-type
air conditioner illustrating a further embodiment of the
present invention. In the drawing, the same reference numerals
as those of Fig. 1 show corresponding parts or portions,
wherein numeral (4) denotes the upper air inlet provid%d in the

upper surface of the front panel (2), and the upper air inlet
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(4) is comprised of a plurality of openings in which intervals

between adjacent openings at a portion of the upper air inlet
(4) which is close to the front panel (2) and at a portion
thereof which is remote from the front panel (2) are arranged
to be greater than intervals between adjacent openings at an
intermediate portion of the upper air inlet (4).

In the indoor wunit of the separation-type air
cohditioner arranged as described above, the upper edge of the
rear heat exchanger (12) is disposed in proximity to the upper
edge of the front heat exchanger (7) inside the casing (1), and
the lower edge of the rear heat exchanger (12) is disposed at
a position remote from the front heat exchanger (7).

As a result, in an indoor unit having the casing (1) of
the same height, it is possible to increase the heat exchanging
area, and the heat exéhanging capacity improves. Accordingly,
in the compact indoor unit in which the height of the casing
(1) is low, it is possible to obtain high-performance heat
exchanging capabilities. |

In addition, in the embodiment shown in Fig. 7, the
intervals between adjacent openings at the portion of the upper
air inlet (4) which is close to the front panel (2) and at the
portion thereof which is remote from the front panel (2) are
arranged to be greater than intexrvals between adjacent openings
at the intermediate portion of the upper air inlet (4). For
this reason, after the flow rate of air, which has flown in

through the front air inlet (3) and the upper air inlet (4) due
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to the operation of the cross flow fan (6), is uniformalized at
the front surfaces of the front heat exchanger (7) and the rear

heat exchanger (12), the air passes through the cross flow fan

" (6) and is blown out through the air outlet (5). Accordingly,

it is possible to reduce noise occurring due to the
nonuniformity of the velocity of winds flowing through the
front heat exchanger (7) and the rear heat exchanger (12).

Moreover, the heat exchangers are constituted by the
front heat exchanger (7) whose upper and lower edge portions
are respectively made to recede and the rear heat exchanger
(12) disposed on the rear side of the front heat exchanger (7).
Then, since the dust collecting means (11) for covering these
heat exchangers is provided, it is possible to obtain an
efficient dust-collecting effect.

In addition, as at least a half of the rear heat
exchanger (12) and the front heat exchanger (7) are covered
with the duét collecting means (11), it is possible to obtain
a required dust-collecting effect.
8th Embodiment

Figs. 8 to 10 are diagrams illustrating a further

embodiment of the present invention, in which Fig. B8 is a

vertical sectional side elevation of a separation-type air
conditioner; Fig. 9 is a developed front elevation of a dust
collecting means shown in Fig. 8; and Fig. 10 is a right side
elevation of Fig. 9. 1In the drawings, reference numé}al (1)

denotes the casing of the indoor unit of a separate-type air
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conditioner; (2); the ffont panel at the front surface of the
casing (1); (3), the front air inlet provided in the front
surface of the front panel (2); (4), the upper air inlet
provided in the upper surface of the front panel (2); (5), the
air outlet provided at the underside of the front panel (2);
and (6), the cross flow fan provided ih the casing (1) and
disposed at a position corresponding to the air outlet (5).

Numeral (7) denotes the front heat exchanger disposed
in the casing (1) and having an upper edge portion and a lower
edge portion which are respectively formed in a receding manner
and are disposed at positions corresponding to the front air
inlet (3) and the upper air inlet (4), respectively. Numeral
(8) denotes fins which are formed of a multiplicity of aluminum
plates which are juxtaposed horizontally in a mutually spaced-
apart relationship, their plate surfaces being arranged along
the blowing direction of the cross flow fan (6). Numeral (9)
denotes hair pin tubes of the front heat exchanger (7), the
hair pin tubes (9) being formed by a plurality of heat
exchanging pipes pehetrating the fins (8).

Numeral (100) denotes a bent portion formed between the
upper edge portion and the lower edge portion of the front heat
exchanger (7), and numeral (111) denotes a plate-like dust
collecting means disposed in such a manner as to cover the
front air inlet (3) and the upper. air inlet (4), the dust
collecting means (111) being comprised of net-like dust-

collecting portions (112) having a dust-collecting function, a
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frame (113) for fixing the dust-collecting portions (112),

thin-walled portions (114) for bending which are provided on

the frame (113) in the form of strips, have their 1ongitudinal_

directions arranged horizontally, and are dispdsed in parallel
in spaced-apart relation to each othér, a horizontal-movement
preventing piece (115) projecting downward, and a vertical-
movement preventing piece (116) projecting toward the front.

Numeral (12) denotes the rear heat exchanger arranged
in the same way as the front heat exchanger (7) and formed
separately from the front heat exchanger (7). The rear heat
exchanger (12) is disposed on the rear side of the front heat
exchanger (7) in correspondence with the upper air inlet (4),
and is arranged such that its upper edge portion is disposed in
proximity to the front heat exchanger (7) and its lower edge
portion is inclined in a direction away from the front heat
exchanger (7). Numeral (221) denotes a stopper provided on the
inner surface of the front panel (2). The stopper (221)
supports the vertical-movement preventing piece (116) by means
of its upper surface, and is provided with a fitting’hole (222)
into which the horizontal-movement preventing piece (115) is
fittéd.

Numeral (23) denotes an air—qleaning/dust-collecting
means which is disposed at a position close to an upper portion
of the front panel (2), and is arranged between the dust
collecting means (111) and the inner surface of the front panel

(2).
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In the indoor unit of the 'separation-type air
conditioner arraﬁged 4s described above, the dust collecting
means (1ll11) is mounted in the casing (1) through the following
operation: ﬁamely, the front panel (2) is opened, and the dust
collecting means (111) is placed in such a manner as to cover
the front heat exchanger (7) and the rear heaf exchanger (12).

Then, if the horizontal-movement preventing piece (115) of the

.dust collecting means (111) is fitted in the fitting hole (222)

of the stopper (221), the vertical-movement preventing piece
(116) is supported on the stopper (221). The dust collecting
means (111) is thereby disposed in a predetermined position
inside the casing (1).

In addition, when the dust collecting means (111) is
mounted, the dust collecting means (111) can be easily shaped
into a configuration adapted to the shapes of the front heat
exchanger (7) and the rear heat exchanger (12) by means of the
thin-walled portions (114) for bending. Consequently, the dust
collecting means (1l11) can be easily mounted in a predetermined
position inside the casing through a simple operation.

The upper air inlet (4) portion provided at the upper
surface of the front panel (2) is arranged to be openable, and
the air-cleaning/dust-collecting means (23) can be mounted or
demounted by opéning this portion. In addition, since the dust
collecting means (111) is provided with the plurality of thin-

walled portions (114), the dust collecting means (111) can be
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used as common component parts for iridoor units of a
multiplicity of types.

- Also, since the qir—cleaning/dust—collecting'means (23)-
is disposed in correspondence with the upper edge portion of
the froﬂt heat exchanger (7), it is possible to obtain an
efficient dust-collecting effect. Furthermore, by disposing
the air-cleaning/dust-collecting means (23) eitﬁer between the
front panel (2) and the dust collecting means (111) or between
the dust collecting means (111) and the front heat exchanger
(7), it is possible to obtaiﬁ a required dust-collecting
effecﬁ.
9th Embodiment

Fig. 11 is also a vertical sectional side elevation of
a separation-type air conditioner illustrating a further
embodiment of the présent invention. 1In the drawing, the same
reference numerals as those in Figs. 8 to 10 show corresponding
parts oxr portions. Reference numeral (101) denotes a rear air
inlet provided in an upper rear surface of the casing (1);
(111) denotes the dust collecting means disposed in such a
manner as to cover the upper air inlet (4) and the rear air
inlet (101) and mounted along the inner surface of the front
panel (2); and (23) denotes the air-cleaning/dust-collecting
means disposed between the dust collecting means (111)"and the
front heat exchanger (7).

In the indoor unit of the separation-type air

conditioner arranged as described above, the dust collecting
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means (11ll) having the thin-walled portions (114) for bending
is mounted by an operation similar to that of the embodiment
shown in Figs. 8 to 10. Accordingly, although a detailed
description will be omitted, it is apparent that an effect
similar to that of the embodiment shown in Figs. 8 to 10 can
also be obtained in the embodiment shown in Fig. 11,

In addition, in the embodiment shown in Fig. 11, since
the dust collecting means (l111) is mounted along the inner
surface of the casing (1), the area of the dust collecting
means (111) is enlarged, so that the dust-collecting
capabilities can be improved. Furthermore, since the dust-
collecting portions (112) are provided for the upper air inlet“
(4) and the rear air inlet (101), respgctively, it is possible
to obtain a more reliable dust-collecting effect. For this
reason, in the indoor unit of the casing (1) having the same
height, it is possible to obtain high dust~collecting
capabilities.
10th Embodiment

Fig. 12 is also a vertical sectional side elevation of
a separation-type air conditioner illustrating a further
embodiment of the present invention. In the drawing, the same
reference numerals as those in Figs. 8 to 10 show corresponding
parts or portions. Reference numeral (111) denotes the dust
collecting means covering both the front heat exchanger (7) and
the rear heat exchanger (12) and mounted in such a manner as to

conform to the respective configurations of these heat
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exchangers; and (23) denotes the air-cleaning/dust-collectling
means disposed between the dust collecting means (111) and the
front panel (2).

In the indoor wunit -of the separation-type  air
conditioner arranged as described above, the dust collecting
means (111)-having the thin-walled portions (114) for bending
is mounted by an operation similar to that of the embodiment
shown in Figs. 8 to 10. Accordingly, although a detailed
description will be omitted, it is apparent that an effect
similar to that of the embodiment shown in Figs. 8 to 10 can
also be obtained in the embodiment shown in Fig. 12.

In addition, in the embodiment shown in Fig. 12, since
the dust collecting means (111) is made to conform to the
configurations of the front heat exchanger (7) and the rear
heat exchanger (12) and is mounted on the inner surface of the
front panel, the area of the dust collecting means (111) is
enlarged, so that the dust-collecting capabilities can be
improved. For this reason, in the indoor unit of the casing
(1) having the same height, it is possible to obtain high dust-

collecting capabilities. Additionally, since the dust

collecting means (111) is disposed in conformity to the

configurations of the front heat exchanger (7) and the rear
heat 'exchanger (12), the space within the casing (}) can be
éaved, and unillustrated devices for other functions can be
accommodated in the saved space.

1l1th Embodiment
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Fig. 13 is also a vertical sectional side elevation of
a separation—tyée air conditioner illustrating a further
embodiment of the present invention. 1In the drawing, the same
reference numerals as those in Figs. 8 to 10 show corresponding
parts or portions. Reference numeral (24) denotes guide pieces
which are disposed at a corner portion between the front air
inlet (3) and the upper air inlet (4) in the panel (2) and at
a corner portion between the upper air inlet (4) and the rear
air inlet (101). Numeral (23) denotes the air-cleaning/dust-
collecting means disposed between the dust collecting means
{(111) and the front heat exchanger (7).

In the indoor unit. of the separation-type air
conditioner arranged as described above, the dust collecting
means (111) having the thin-walled portions (114) for bending
is mounted by an operation similar to that of the embodiment
shoﬁn in Figs. 8 to 10. Accordingly, although 'a detailed
description will be omitted, it is apparent that an effect

similar to that of the embodiment shown in Figs. 8 to 10 can

_also be obtained in the embodiment shown in Fig. 13,

In addition, in the embodiment shown in Fig. 13, when
the dust collecting means (111) is mounted, the dust collecting
means (111) is guided to a predetermined position by the guide
pieces (24), so that the dust collecting means (111) can be
easily mounted in a predetermined position in the casing (1) by

a simpler operation.

12th Embodiment
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Fig. 14 is also a vertical sectional side elevation of
a separation-type air conditioner illustrating a further
embodiment of the present invention. In the drawing, the same
reference numerals as those in Figs. 8 to 10 show corresponding
parts or poftions. Reference numeral (25) denotes a guide rail
in the form of a groove which is provided in the casing (1) and
is disposed along the front air inlet (3) and the upper air
inlet (4) in the panel (2) and in correspondence with the front
heat exchanger (7) and the rear heat exchanger (12). Numeral
(26) denotes a stopper provided at a terminating end of the
guide rail (25) at a position close to the rear heat exchanger
(12). Numeral (23) denotes the air-cleaning/dust-collecting
means disposed between the dust collecting means (111) and the
front heat exchanger (7).

In 'the indbor unit of the separation-type air

conditioner arranged as described above, the dust collecting

‘means (111) having the thin-walled portions (114) for bending

is inserted into the guide rail (25) and is guided by making

use of the guiding action through an operation similar to that

of the embodiment shown in Figs. 8 to 10. Then, the dust

collecting means (111) is stopped at a predetermined position
by the stopper (26) and is thus mounted. Accordingly, although
a detailed description will be omitted, it is apparent that an

effect similar to that of the embodiment shown in Figs. 8 to 10

‘for mounting the dust collecting means (111) in a predetermined

position within the casing (1) can also be obtained easily in
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the. embodiment. shown in Fig. 14 through an even simplér
operation. |

In addition, in the embodiment shown in Fig. 14, the
upper air inlet (4) portion is arranged to be openable, and
after the upper air inlet (4) portion is opened, the dust
collecting means (111) is mounted at a predetermined position
by means of the guide rail (25) and the stopper (26).

Furthermore, ' since the dust-collecting portions (112) are

disposed at the front air inlet (3) the upper air inlet (4), .

and the rear air inlet (101), respectively, it is possible to

obtain a more reliable dust-collecting effect.

13th Embodiment

Fig. 15 is also a vertical sectional side elevation of
a separation-type air conditioner illustrating a further
embodiment of the present invention. 1In the drawing, the same
reference numérqls as those in Figs. 8 to 10 show corresponding
parts or portions. Reference numeral (25) denotes the guide
rail in the forﬁ of a groove which is provided in the casing
(1) and is disposed in correspondence with the front heat
exchanger (7) and the rear heat exchanger (12) in the front
panel (2).- Numeral (26) denotes the stopper provided at the
terminating end of the guide rail (25) at a position close to
the rear heat exchanger (12).

In the indoor unit of _the separation-type air
conditioner arranged as described above, the dust collecting

means (111) having the thin-walled portions (114) for bending
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is inserted into the guide rail (25) and is guided by making

use of the guiding action through an operation similar to that
of the embodiment shown in Figs. ‘8 to 10. Then, the dust
collecting means (111) is stopped at a predetermined position
by the stopper (26) and is thus mounted. Accordingly, although
a detailed description will be omitted, it is apparent that an
effect similar to that of the embodiment shown in Figs. 8 to 10
for mounting the dust collecting means (111) in a predetermined
position within the casing (1) can also be obtained easily in

the embodiment shown in Fig. 15 through an even simpler

operation.

In addition, in the embodiment shown in Fig. 15, the
upper.air inlet (4) portion is arranged to be openable, and
after the upper air inlet (4) portion is opened, the dust
gollecting means (111) is mounted at a predetermined position
by means of the guide rail (25) and the stopper (26).
Furthermore, since the dust collecting means (111) is disposed
in conformity to the configurétions of the front heat exéhanger
(7) and the rear heat exchanger (12), the space wifhin the

casing- (1) can be saved, and unillustrated devices for other

functions can be accommodated in the saved space.

14th Embodiment

Fig. 16 is also a vertical sectional side elevation of
a separation-type air conditioner illustrating a further
embodiment of the present invention. In the drawing, the same

reference numerals as those in Figs. 8 to 10 show corresponding
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parts or portions. Reference numeral (111) denotes the dust
collecting means which is provided in the casing (1) and in
which the thin-walled portions (114) for bending are provided
in respective corner portions close to the upper front and the

upper rear of the casing (1). Numeral (23) denotes the air-

~cleaning/dust-collecting means which is disposed between the

dust collecting means (111) and the front heat exchanger (7).

In the indoor unit of the separation-type air
cénditioner arranged as described above, the dust collecting
means (111) having the thin-walled portions (114) for bending
is mounted by an oéeration similar to that of the.embodiment
shown in Figs. B8 to 10, Accordingly, although a detailed
description will be omitted, it is apparent that an effect
similar to that of the embodiment shown in Figs. 8 to 10 can
also be obtained in the embodiment shown in Fig. 16 through a
simpler operation.

In addition, in the embodiment shown in Fig. 16, since
the dust collecting means (111) having the thin-walled portions
(114) for 5ending formed in the respective corner portions
close to the upper front and the upper rear of the casing (1)
is mﬁunted along the inner surface of the front panel (2) and
the rear air inlet (101), the area of the.dust collecting means
(111) is enlarged, so that the dust-collecting capabilities can
be improved. For this reason, in the indoor unit of the casing
(1) having the same height, it is possible to obtain high dust-

collecting capabilities.
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Furthermore, since the thin-walled portions (114) of
the dust collecting means (ill) are formed in the respective
corner portions close to the upper front and the upper rear of
the casing (1), it is possible to obtain high dust—colleéting
capabilities.

Additionally, in the embodiment shown in Fig. 16, the
upper air inlet (4) portion is arranged to be openable, and
after the upper air inlet (4) portion is opened, the dust
collectiﬁg means (111).is mounted at a predetermined position
via the front panel (2) and the air-cleaning/dust-collecting
means (23). |

Moreover, since the thin-walled portions (114) of the
dust collecting means (111) are reduced, the processing cost
can be reduced, thereby making it possible to cut back on the

fabrication cost. !

15th Embodiment

Figs. 17 to 19 are diagrams illustrating a further
embodiment of the present invention, in which Fig. 17 is a
vertical sectional side elevation of a separation-type air
conditioner; Fig. 19 is a'developed front elevation of a dust
collecting means shown in Fig. 17; and Fig. 19 is a right side
elevation of Fig. 18. In the drawings, the same reference
numerals as those in Figs. 8 to 10 show corresponding parts or
portions. Reference numeral (111) denotes a plate-like dust
collecting means which is disposed in such a manner as to cover

the front heat exchanger (7) and the rear heat exchanger (12)
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and conform to the configurations of these heat exchangers. In
the dust collecting means (111), the thin-walled portions (114)
for bending are provided at positioﬁs corresponding to.a bent
portion of the front heat exchanger (7), an upper edge portion
of the front heat exchanger (7), and an upper edge portion of
the rear heat exchanger (12), respectively. The thin-walled
portions (114) for bending have V-shaped cross sections, have
their longitudinal directions arranged horizontally, and are
disposed in parallel in spaced-apart relation to each other..
In the indoor wunit of the separation-type air
coﬂditioner arranged as described above, the dust collecting
means (111) having the thin-walled portions (114) for bending
is mounted by an operation similar to that of the embodiment
shown in Figs. 8 to 10. Accordingly, although a detailed
description will be omitted, it is apparent that an effect
similar to that of the embédiment shown in Figs. 8 to 10 can
also he obtained in the embodiment shown in Figs. 17 to 19.
In addition, in the embodiment shown in Figs. 17 to 19,
the dust collecting means (111) is made to conform to the
configurations of both the front heat exchanger (7) and the
rear heat exchanger (12) by means of the thin-walled portions
(114) for bending, and is disposed along these heat exchangers.
Accordingly, the area of the dust collecting means (111} is
enlarged, so that the dust-collecting capabilities can be

improved. PFor this reason, in the indoor unit of the casing
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(1) having the same height, it is pdssible to obtain high dust-
collecting capabilities.

Additionally, in the embodiment shown in Figs. 17 to
19, the upper air inlet (4) portion is arranged to be openable,
and after the upper air inlet (4) portion is opened, the dust
collecting means (111) is mounted at a predetermined po;ition
via the front panel (2) and the air-cleaning/dust-collecting
means (23). Further, since the thin-walled portions (114) of
the dust collecting means (111) are disposed at the bent corner
portions in the configurétibns of the front heat exchanger (7)
and the rear heat exchanger (12) as shown in Fig. 17, it is
possible to obtain high dust-collecting capabilities.

Furthermore, since the dust collecting means (111) is
disposed in conformity to the configurations of the front heat
exchanger (7) and the rear heat exchangerhh (12), the space
within the casing (1) can be saved, and unillustrated devices
for other functions can be accommodated in the saved space.
Moreover, since the thin-walled portions (114) of the dust
collecting means (111) are reduced, the processing cost can be
reduced, thereby making it possible to cut back on the
fabrication cost.
16th Embodiment

Fig. 20 is a diagram illustrating a further embodiment
of the present invention and corresponding to Fig; 22 referred”
to earlier. As for other unillustrated components and portions

of Fig. 20, the indoor unit of the separation-type air
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conditioner is arrangéd in the same way as in Figs. B to 10
referred to above. In the drawings, the same reference
numerals as those in Figs. B to 10 show corresponding parts or
portions. Reference numeral (81) denotes a bent connecting
portion of the fins (8), which is provided at a position on the
fins (8) which is close to.the front air inlet (3). Numeral
(82) denotes an opening which is formed on the front side of
the bent portion as the fins (8) are bent at the bént
connecting portion (81), and numeral (83) denotes a junction
which is formed as vertically mutually opposing ends of the
fins (8) approach each other when the fins (8) are bent at the
bent connecting portion (B81). |

In the indoor wunit of the separation-type air
conditioner arranged as described above, the dust coilecting
means (111) having the thin-walled portions (114) for bending
is mounted by an operation similar to that of the embodiment
shown in Figs. 8 to 10, Accordingly, although a detailed
description will be omitted, it is apparent that an effect
similar to that of the embodiment shown in Figs. 8 to 10 can
also be obtained in the embodiment shown in Fig. 20.

Also, in the embodiment shown in Fig. 20, as the bent
connecting portion (81) is~provided at a position on the fins
(8) which is close to the front air inlet (3) and the fins (8)
are bent, the vertically mutually opposing ends of the fins (8)
approach each other and the junction (83) is formed.

Consequently, each opening (82) becomes narrow, so that it is
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possible to overcome the drawback of dew condensation occurring
on the cross flow fan (6) due to insufficient dehumidification
because the air, which is sucked into the cross flow fan (6)
through the openings (82), is difficult to come into contact
with the fins (8). Accordingly, in the compact indoor unit in
which the height of the casing (1) is low, it is possible to
obtain high dehumidifying capabilities.

Additionally, as the-junction (83) is formed when the
fins (8) are bent and the vertically mutually opposing ends
approach each other, a gap between the vertically mutually
opposing ends decreases. Accordingly, it is also possible to
overcome the drawback of dew condensation occurring on the

cross flow fan (6) due to insufficient dehumidification because

the air, which is sucked into the cross flow fan (6) through -

the openings (82), is difficult to come into contact with the
fins (8). Accordingly, in the compact indoor unit in which the
height of the casing (1) is low, it is possible to obtain high
dehumidifying capabilities.

As described above, in accordance with the present
invention, the front heat exchanger having an upper edge
portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the.rear
heat exchanger separate from the front heat exchanger is
disposed on the rear side of the front heat exchanger.

Consequently, it is possible to increase the heat

exchanging area in the indoor unit having the same height, and
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improve the heat exchanging capacity. Therefore, there is an

" advantage in that high-performance heat exchanging capabilities

can be obtained in a compact indoor unit whose height is low.

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in é
receding manner is disposed in the indoor unit, and the reaxr
heat exchanger formed separately from the front heat exchanger
is disposed on the rear side of the front heat exchanger such
that an upper edge of the rear heat exchanger is disposed in
opposing relation to an upper édge of the front heat exchanger
with a gap therebetween, and the rear heat exchanger is
inclined downwaxrd.

Consequently, it is ‘possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Fﬁrthermore, it is
possible to reduce nonuniformity in the velocity of a wind
occurring in vicinities of upper portions of the front heat
exchanger and the rear heat exchanger. Therefore, there is an
advantage in that high-performance heat exchanging capabilities
can be obtained in a compact indoor unit whose height is low:
Additionally, there is an advantage in that it is possible to
reduce air current noise occurring due to the nonuniformity of
the velocity of the wind in the vicinities of the upper
portions of the front heat exchanger and the rear heat

exchanger.
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In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge bortion respectively formed in a
receding manner is disposed in the indoor unit, and the rear
heat exchanger, which is formed separately from the front heat
exchanger and whose fins are juxtaposed at intervals greater
than those of fins of the front heat exchanger, is disposed on "
the rear side of the front heat exchanger.

Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Furthermore, after the
wind velocity_ié uniformalized at the front surfaces of the
front heat exchanger and the rear heat exchanger, air passes
through the cross flow fan and is blown out from the air
outlet. Therefore, there is an advantage in that high-
performance heat exchanging capabilities can be obtained in a
compact indoor unit whose height is lowp Additionally, there
is an advantage in that it is possible to reduce air current
noise occurring due to the nonuniformity of the velocity of the
wind in the vicinities of the upper portions of the front heat
exchanger and the rear heat exchanger.

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the rear

heat exchanger separate from the front heat exchanger is
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disposed on the rear side of the front ﬁeat exchanger. Also
provided are stationary casing blades which form a plurality of
split-nozzle blow paths for uniformalizing the rate of air
flowing into the rear heat exchanger.

Consequently, it is possible to increase the heat-
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Furthermore, the
stationary casing blades make it possible to reduce the rate of
air flowing through an upper portion of the rear heat exchanger
and increase the rate of air flowing through a lower portion
thereof, thereby entirely uniformalizing the rate of air
flowing into the rear heat exchanger. Therefore, there is an
advantage in that high-perfofmance heat exchanging capabilities
can be obtained in a compact indoor unit whose height is low.
Additionally, there is an advantage in that it is possible to
uniformalize the velocity of a wind flowing through the heat
exchanger, thereby making it possible to reduce the noise.

In addition, as described above, in accordapce with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the rear
heat exchanger separate from the front heat exchanger is
disposed on the rear side of the front heat exchanger. Also
provided is the guide blade with an upper edge disposed in

proximity to opposing portions of the front heat exchanger and
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the rear heat exchanger, a lower edge portion of the guide
blade béing bent toward the frént heat exchanger.

Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Furthermore, the guide
blade makes it possible to eliminate a disturbance caused by
the confluence of air flowing into the cross flow fan, thereby
making it possible to eliminate a portion wheré the wind
velocity changes extremely. Therefore, there is an advantage
in that high-performance heat exchanging capabilities can be
obtained in a compact indoor unit whose height is - low.
Additionally, there is an advantage in that it is possible to
uniformalize the velocity of a wind flowing through the heat
exchanger, thereby making it possible to reduce the noise,

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the rear
heat exchanger separate from the front heat exchanger is
disposed on the rear side of the front heat exchanger. Also,
the arcuate curled portion is provided on the blade negative-
pressure surface of a blade of the cross flow fan of the indoor
unit at a fan outer-peripheral blade end of the blade.

Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and

improve the heat exchanging capacity. Furthermore, the
- 52 -

_—

This Sheet Has Been Re

L I



10

15

20

25

occurrence of a release when the air current passing the blade
for the first time flows round to the blade negative-pressure
surface side at a forward edge of the blade, can be suppressed

by the arcuate curved portion of the blade of the cross flow

fan. Therefore, there is an advantage in that high-performance

heat exchangihg capabilities can be obtained in a compacﬁ
indoor unit whose height is low, and there is another advantage
in that it is possible to improve both the blowing performance
and the noise characteristic. |

In addition, as described above, in accordance with the
present invention, the front heat'éxchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the rear
heat exchanger separate from the front heat exchanger is
disposed on the rearlside of the front heat exchanger. Also,
the upper air inlet is disposed in an upper surface of the
indoor unit such that intervals between adjacent ones of the
openings at a portion of the upper air inlet which is close to
the front and at a portion thereof which is close to the rear
are arrénged to be greater than intervals between adjacent ones
of the openings at an intermediate portion of the upper air
inlet. '

Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Furthermore, since

intervals between adjacent openings at positions close to
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respective edge portions of the upper air inlet are arranged to
be greater than intervals between adjacent openings at the
intermediate portion of the upper air inlet, after the flow
rate of air, which has flown in, is'uniformalized at the front
surface of the heat exchanger, the air passes through the cross
flow fan and is blown out through the air outlet. Therefore,
there is an advantage in that high-performance heat exchanging
capabilities can be obtained in a compact indoor unit whose
height is low. Additionally, there is an advantage in that it
is possible to reduce.noise océurring due to the nonuniformity
of the véldcity of winds flowing through the front heat
exchanger and the rear heat exchanger. 1

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the reax
heat exchanger separate from the ffont heat exchanger is
disposed on the rear side of the front heat exchanger. Also
provided are the fan disposed between the front heat exchanger
and the rear heat exchanger and the front panel in which the
front air inlet is provided at a position corresponding to the
lower edge portion of the front heat exchanger and the upper
air inlet is pro?ided at a position corresponding to upper edge
portions of the front heat exchanger and the rear heat

exchanger.
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Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Furthermore, air is
sucked in by the fan disposed between the front heat exchanger
and the rear heat exchanger, through the front air inlet
provided in the front panel at a position corresponding to the
lower edge portion of the front heat exchanger and through the
upper air inlet provided therein at a position corresponding to
upper edge portions of the front heat exchanger and the rear
heat exchanger. Therefore, there is an advantage in that high-
performance heat exchanging capabilities can be obtained in a
compact indoor unit whose height is low. RAdditionally, there
is an advantage in that the ci;culation of suction and
discharge air is made excellent, thereby improving the heat
exchanging efficiency.

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit,_and tHe rear
heat exchanger separate from the front heat exchanger is
disposed on the rear side of the front heat exchanger. Also
provided are the fan disposed between the front heat exchanger
and the fear heat exchanger and the front panel in which the
front air inlet is provided at a position corresponding to the
lower edge portion of the front heat exchanger and the upper

air inlet is provided at a position corresponding to upper edge
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portions of the front heat exchanger and the rear heat
exchanger. In addition, the area of openings of the upper air
inlet is made greater than the area of openings in the front
air inlet.

Consequently, it is possible to increase tﬁe heat
exchanging area in the indoor unit having the same height, and
improﬁe the heat exchanging capacity.. Furthermore, air is
sucked in by the fan disposed between the front heat exchanger
and the rear heat exchanger, through the front air inlet
provided in the front panel at a position corresponding to the
lower edge portion of the front heaf exchanger and through the
upper air inlet provided therein at a position corresponding to
upper edge portions of the front heat exchanger and the rear
heat exchanger. Additionally, air is sucked in through the
upper air inlet having an area of openings greater than the
area of openings in the front air inlet. Therefore, there is
an advantage in that high—performance heat exchanging
capabilities can be obtained in a compact indoor unit whose
height is low. Moreover, there is an advantage in that the
balance and circulation of suction and discharge air are made
excellent, thereby improving the heat exchanging efficiency.

In addition, as described above, in accordance with the
present invention, there are provided the heat exchaﬁger
disposed in the indoor unit and the plate-like'dust collecting
means disposed in such a manner as to cover the heat exchanger,

the dust collecting means being provided with the net-~like
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dust-collecting portions having a dust—collecting_function and
with the thin-walled portions for bending which are provided in
the form of strips, have their longitudinal directions arranged
horizontally, and are disposed in parallel in spaced-apart
relation to each other.

The plate-like dust collecting means, which is provided

"with the dust-collecting portions and the thin-walled portions

for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions in such a manner as to cover
the heat exchanger. Accordingly, when the dust collecting
means is mounted, the dust collecting means can be shaped into
a configuration adapted to the shape of the heat exchanger by
means of the thin-walled portions for bending. Conseqﬁently,
there is an advantage'in that the operation of mounting the
dust collecting means in a predetermined position inside the
casing is facilitated.

In addition, as described above, in accordance with the
present invention, there are provided the heat exchanger
disposed in the indoor unit and the plate-like dust collecting
means disposed in such a manner as to cover the heat exchanger
and arranged along the front air inlet, the upper air inlet,
and the rear air inlet of the casing in which the heat
exchanger is disposed, the dust collecting means being provided
with the net-like dust-collecting portions having' a dust-
collecting function and with the thin-walled portions for

bending which are provided in the form of strips, have their
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longitudinal directions arranged horizontally, and are disposed
in parallel in spaced-apart relation to each other.

The plate~like dust collecting means, which is pLovided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of stxips, is mounted by being
bent at the thin-walled portions in such a manner as to cover
the heat exchanger, and is arranged along the front air inlet,
the upper air inlet, and the xrear air inlet of the casing.
Accordingly, when the dust collecting means is mounted, the
dust collecting means can be shaped into a configuration
adapted to the shape of the heat exchanger by means of the
thin-walled portions for bending. Consequently, there is an
advantage in that the operation of mounting the dust collecting
means in a predetermined position inside the casing is
facilitated,

Furthermore, since the dust collecting means is mounted

along the inner surface of the casing, the area can be ~

enlarged, so that there is an advantage in that the dust-
collecting capabilities can be improved, thereby making it
possible to obtain high dust-collecting capabilities in the
casing having the same height.

In addition, as desFribed above, in accordance with the
present invention, there ére provided the heat exchanger
disposed in the indoor unit and the plate-like dust collecting
means disposed in such a manner as to cover the heat exchanger

and conform to the configuration of the heat exchanger, the
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dust collecting means being provided with the net-like dust-
collecting portions having a dust-collecting function and with
the thin-walled portions for bending which are provided in the
form of strips, have their longitudinal directions arranged
horizontally, and aré disposed in parallel in spaced-apart
relation to each other.

The plate-like dhst collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted Ry being
bent at the thin-walled poftions in.such a manner as to cover
the heat exchanger and conform to the configuration of the heat
exchanger. Accordingly, when the dust collecting means is
mounted, the dust collecting means can be shaped into a
configuration adapted to the shape of the heat exchanger by
means of the thin-walled portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dust collecting means in a predetermined position inside the
casing is facilitated,

Furthermore, since the dust collecting means is mounted
in conformity to the configuration of the heat exchanger, the
area can be enlarged, so that there is an advantage in that the
dust-collecting capabilities can be improved, thereby making it
possible to obtain high dust-collecting capabilities in the
casing having the same height. |

In addition, as described above, in accordance with the

present invention, there are provided the heat exchanger
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disposed in the indoor unit; the platé-like dust collecting
means disposed in such a manner as to cover the heat exchanger
and arranged along the front air inlet, the upper air inlet,
and the rear air inlet of the casing in which the heat
exchanger is disposed, the dust collecting means peing provided
with the net-like dust-collecting portions having a dust-
collecting function and with the thin-walled portions for
bendin§ which are provided in the form of strips, have their
longitudinal directions arranged horizontally, and are disposed
in parallel in spaced-apart relatiﬁn to each other; and the

guide piece disposed at a corner portion within the casing.

The plate-like dust collecting means, which is provided

with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions in such a manner as to cover
the heat exchanger, and is arranged along the front air inlet,
the upper air inlet, and the rear air inlet of the casing by.

being guided to a predetermined position by the guide piece.

. Accordingly, when the dust collecting means is mounted, the

dust collecting means can be shaped into a configuration
adapted to the shape of the heat exchanger by means of the
thin-walled portions for bending. Consequently, there is an
advantage in that the operation of mounting the dust collecting
means in a predetermined .position inside the casing is

facilitated.
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Furthermore, since the dust collecting means is mounted
along the inner surface of the césing, the area can be
enlarged, so that there is an advantage in that the dust-
collecting capabilities can be improved, thereby making it
possible to obtain high dust-collecting capabilities in the
casing having the same height. Additionally, when the dust
collecling means is mounted, the dust collecting means is
guided to a predetermined position by the guide piece, so that
there is an advantage in that the operation of mounting the
dust collecting means is further facilitated.

In addition,-as described above, in accordance with the
present invention, there are provided the heat exchanger
disposed in the indoor unit; the plate-like dust collecting
means disposed in such a manner as to cover the heat exchanger
and arranged along tﬁe front air inlet, the upper air inlet,
and the rear air inlet of the casing in which the heat
exchanger is disposed, the dust'collecting means being provided
with the net-like dust-collecting portions having a dust-

collecting function and with the thin-walled portions for

bending which are provided in the form of strips, have their

longitudinal directions arranged horizontally, and are disposed
in parallel in spaced-apart relation to each other; and the
guide rail provided in the casing for disposing the dust
collecting means at a predetermined position by engaging an end

portion of the dust collecting means.
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The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions in such a manner as to cover
the heat exchanger, and is arranged along the front air inlet,
the upper air inlet, and the rear air inlet of the casing.
Accordingly, when the dust collecting means is mounted, the
dust collecting means can be shaped into a cbnfiguration
adapted to the shape of the heat exchanger by means of the
thin-walled portions for bending. Consegquently, there is an
advantage in that the operation of mounting the dust collecting
means in a predetermined position inside the casing is
facilitated.

Furthermore, since the dust collecting means is mounted
along the inner surface of the casing, the area can be
enlarged, so that there is an advantage in that the dust-
collecting capabilities can be improved, thereby making it
possible to obtain high dust-collecting capabilities in the
casing having the same height. Additionally, when the dust
collecting means is mounted, the dust collecting means is
guided to a predetermined position by the guide rail, so that
there is an advantage in that the operation of mounting the
dust collecting means is further facilitated.

In additién, as described above, in accordance with the
present invention, there are provided the heat exchanger

disposed in the indoor unit; the plate—like dust collecting
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means.disposed in such a manner as to cover the heat eﬁchanger
and conform to the configuration of the heat exchanger, the
dust collecting means being provided with the net-like dust-
collecting portions having a dust-collecting function and with
the thin-walled portions for bending which are provided in the
form of strips, have their longitudinal directions arranged
horizontally, and are disposed in parallel in spaced-apart
relation to each other; and the guide rail provided in the
casing for disposing the dust collecting means at a
predetermined position by engaging an end portion of the dust
collecting means.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is disposed at a
predetermined position by the guide rail provided in the
casing, and is mounted by being bent at the thin-walled o
portions in such a manner aé to cover the heat exchanger and
conform to the configuration of the heat exchanger.
Accordingly, when the dust collecting means is mounted, the
dust collecting means can be shaped into a configuration
adapted to the shape of the heat exchanger by means of the
thin-walled portions for bending. Consequently, there is an
advantage in that the operation of mounting the dust collecting
means in a predetermined position inside the casing is

facilitated.
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- Furthermore, when the dust collecting means is mounted,
the dust collecting means is guided to a predetermined position
by the guide rail, so that there is an advantage in that the
operation of mounting the dust collecting means is further
facilitated.

In addition, as described above, in accordance with the
present invention, there are provided the heat exchanger
disposed in the indoor unit; and the plate-like dust collecting
means disposed in such a manner as to cover the heat exchanger
and arranged along the front air inlet, thé upper air inlet,
and the rear air inlet of the casing in which the heat
exchanger is disposed, the dust coilecting means being provided
with the net-like dust-collecting portions having a dust-
collecting function and with the thin-walled portions for
bending which are provided in the. form of strips, have their
longitudinal directions arranged horizontally, and are disposed
in parallel in spaced-apart relation to each other, the thin-
walled portions being disposed at positions corresponding to
corner.portions within the casing.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin~walled portions
for bending arranged in the form of stripé} is mounted by being
bent - at the thin-walled portions disposed at positions
corresponding to cornér portions within the casing, in such a.
manner as to cover the heat exchanger, and is arrangedsalong

the front air inlet, the upper air inlet, and the rear air
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inlet of the casing. Accordingly, when the dust collecting
means is mounted, the dust collecting means can be shaped into
a configuration adapted to the shape of the heat exchanger by
means of the thin-walled portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dust collecting means in a predetermined position inside the
casing is facilitated. |

Furthermore, since the dust collecting nieans can be
mounted along the inner surface of the casing, the area can be
enlarged, so that there is an advantage in that the dust-
collecting capabilities can be improved, thereby making it
possible to obtain high dust-collecting capabilities in the
casing having the same height.

Additionally, since the thin-walled portions of the
dust collecting means are respectively disposed at corner
portions within the casing, there is an adﬁantage in that high
dust-collecting capabilities can be obtained.

In addition, as described above, in accordance with the

present invention, there are provided the heat exchanger

. disposed in the indoor unit; and the plate-like dust collecting

means disposed in such a manner as to cover the heat exchanger
and conform to the configuration of the heat exchanger, the
dust collecting means being provided with the net-like dust-
collecting portions having a dust-collecting function and with
the thin-walled portions for bending which are provided in the

form of strips, have their longitudinal directions arranged
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horizontally, and are disposed in parallel in spaced-apart
relation to each other, the thin-walled portions being disposed
at positions corresponding to bent corner portions in the
configuration of thé heat exchanger.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions disposed at positions
corresponding to bent corner.portions in the configuration of
the heat exchanger, in such a manner as to cover the heat
exchanger and conform to the configuration of the heat
exchanger. Accordingly, when the dust collecting means is
mounted, the dust collecting means can be shaped into a
configuration adapted to the shape of the heat exchanger by
means of the thin—wailed portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dust collecting means in-a predetermined position inside the
casing is facilitated.

Furthermore, since the thin-walled portions of the dust
collecting means are disposed at positions corresponding to
bent corner portions in the configuration of th; heat
exchanger, there is an advantage in that high dust-collecting
capabilities can be obtained.

In addition, as described above, in accordance with the
present invention, there are provided the heat exchanger

comprising the front heat exchanger having an upper edge
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portion and a lower edge portion respectively formed in a
receding manner and fhe rear heat exchanger disposed on the
rear side of the front heat exchanger; and the plate-like dust
collecting means disposed in such a manner as to cover the heat
exchanger, the dust collecting means being provided with the
net-like dust-collecting portions having a dust-collecting
function and with the thin-walled portions for bending which
are provided in the form of strips, have their longitudinal
directions arranged horizontally, and are disposed in parallel
in spaced-apart relation to each other.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions in such a manner as to cover
the heat exchanger. In addition, heat exchange is effected by
the heat exchanging comprised of the front heat exchanger and
the rear heat exchanger. Accordingly, when the dust collecting
means is mounted, the dust collecting means can be shaped into
a configuration adapted to the shape of the heat exchanger by
means of the thin-walled portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dust collecting méans in a predetermined position inside the
casing is facilitated. Additionally, there is an advéntage of
improving the dust-collecting efficiency.

In addition, as described above, in accordance with the

present invention, there are provided the heat exchanger
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comprising the front heat exchanger having an ﬁpper edge
portion and a lower edge portion respectively formed in a
receding manner and the rear heat exchanger dispbsed on the
rear side of the front heat exchanger; and the plate-like dust
collecting means disposed in such a manner as to cover the heat
exchanger including at least a half of the rear heat exchanger,
the dust collecting means being provided with the net-like
dust-collecting portions having a dust-collecting function and
with the thin-walled portions for bending which are provided in
the form of strips, have their longitudinal directions arranged
horizontally, and are'disposed in parallel in spaced-apart
relation to each other.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions in such a manner as to éover
the heat exchanger. In addition, heat exchange is'effequd by
the heét exchanging comprised of the front heat exchanger and.
the rear heat exchanger. Accordingly, when the dust collecting
means is mounted, the dust collecting means can be shaped into’
a configuration adapted to the shape of the heaﬁ exchanger by
means of the thin-walled portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dust collecting means in a predetermined position inside the
casing is facilitated. Additionally, there is an advantage of

improving the dust-collecting efficiency by virtue of the dust

- 68 -

T



10

15

20

25

collecting means for covering the heat exchanger including at
least a half of the rear heat exchanger.

In addition, as described above, in accordance with the
present invention, there are provided the heat exchanger
comprising the front heat exchanger having an upper edge
portion and a lower edge portion respectively formed in a
receding manner and the rear heat exchanger disposed on the
rear side of the front heat exchanger; the plate-like dust
collecting means disposed in such a manner as to cover the heat
exchanger, -the dust collecting means being provided with the
net-like dust-collecting portions having a dust-collecting
functlon and with the thln—walled portions for bending which
are provided ln the form of strips, have their longitudinal
directions arranged horizontally, and are disposed in parallel
in spaced-apart relation to each other; and the air
cleaning/dust collecting means disposed at a pﬁsition
corresponding to the upper edge portion of the heat exchanger.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled portions
for bending arranged in the form of strips, is mounted by being
bent at the thin-walled portions in such a manner as to cover
the heat exchanger. 1In addition, heat exchange.is effected by
the heat exchanging comprised of the front heat exchanger and
the rear heat exchanger. Accordingly, when the dust collecting
means is mounted, the dust collecting means can be shaped into

. ‘
a configuration adapted to the shape of the heat exchanger by
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means of.the thin-walled portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dust collecting means in a predetermined position.inside the
casing is facilitated. Additionally, there is an advantage of
improving the dust-collecting efficiency by virtue of the air
cleaning/dust collecting means and the dust collecting means.

In addition, as described above, in accordance with the
present _inveﬁtibn, "there are provided the heat exchanger
comprising the front heat exchanger having an upper edge
portion and a lower edge portion respectively formed in ‘a
receding manner and the rear heat exchanger disposed on the
rear side of the front heat exchanger; the plate-like dust
collecting means disposed in such a manner as to cover tpe heat
exchanger, the dust collecting means being provided with the
net-like dust-collecting portions having a dust-collecting
function and with the thin-walled portions for bending which
are provided in the form of strips, have their longitudinal
directions arranged horizontally, and are disposed in parallel
in ' spaced-apart relation to each other; and the air
cleaning/dust collecting means disposed either between the
front panel and the dust collecting means or between the dust
collecting means and the front heat exchanger.

The plate-like dust collecting means, which is provided
with the dust-collecting portions and the thin-walled porxtions
for bending arranged in the form of strips, is mounted by being

bent at the thin-walled portions in such a manner as to cover
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the heat exchanger. In addition, heat exchange is effected by
the heat exchanging comprised of the front heat exchanger and
the rear heat exchanger. Accordingly, when the dust collecting
means is mounted, the dust collectinglmeans can be shaped into
a configuration adapted to the shape of the heat exchanger by
means of the thin-walled portions for bending. Conseguently,
there is an advantage in that the operation of mounting the
dust collecting means in a predetermined position inside the
casing is facilitated. Additionally, there is an advantage of
improving the dust-collecting efficiency by virtue of the air
cleaning/dust collecting means and the dust collecting means.

In addition, as described above, in accordance with the

. present invention, the front heat exchanger having an upper

edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the rear
heat exchanger separate from the front heat exchanger is
disposed on_the rear side of the front heat exchanger, wherein
fins of the front heat exchanger are bent at the bent
connecting portion provided at a position close to an air
inlet. '
Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Therefore, there is an

advantage in that high-performance heat exchanging capabilities

can be obtained in a compact indoor unit whose height is low.
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In addition, the heat exchanger is bent at the bent
connecting portion provided at a position on the fins which is
close to the air inlet, so that each opening formed at the
position close to the air inlet becomes narrow. Hence, the
sucked-in air is allowed to easily come into contact with the
fins, so that it is possible to overcome the drawback of dew

condensation occurring due to insufficient dehumidification

because air is difficult to come into contact with the fins.

Accordingly, there is an advantage in that it is possible to
obtain high dehumidifying capabilities.

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portion and a lower edge portion respectively formed in a
receding manner is disposed in the indoor unit, and the rear
heat exchanger separate from the front heat exchanger is
disposed on the rear side of the front heat exchanger, wherein
fins of ~the front heat exchanger are bent at the 'bent
connecting portion provided at a posit;on close to an air
inlet, the heat exchanger having the junction which is formed
as mutually opposing ends of the fins at the bent connecting
poftion approach each other.

Consequently, it is possible to increase the heat
exchanging area in the indoor unit having the same height, and
improve the heat exchanging capacity. Therefore, there is an
advantage in that high-performance heat exchanging capabilities

can be obtained in a compact indoor unit whose height is low.
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In addition, the heat exchanger is bent at the bent
connecting portion provided at a position on the fins which is
close to the air inlet, and mutually opposing ends of the fins
at the bent connecting portion approach each other to férm'ﬁhe
junction. For this reason, a gap between the opposing ends of
the fins is reduced at the junction, thereby allowing the
sucked-in air to easily come into contact with the fins.
Accordingly, it is possible to overcome the drawback of dew
condensation occurring due to insufficient dehumidification
because air is difficult to come into contact with the fins.
Hence, there is an advantage in that it is possible to obtain

high dehumidifying capabilities.
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WHAT TS CLAIMED IS:

1, A separate-type air conditioner comprising:

a front heat exchanger disposed in an indoor unit and
having an upper edge portion and a lower edge portion
respectively formed in a receding manner; and

a rear heat exchanger formed separately from said froﬁt
heat exchanger and disposed on a rear side of said front heat
exchanger.

2. A separate-type air éonditioner according to
claim 1, wherein said rear heat exhanger is disposed such that

an upper edge of said rear heat exchanger is disposed in

'opposing relation to an upper edge of said front heat exchanger

with a gap therebetween, and a lower edge side of said rear
heat exchanger is disposed in such a manner as to be inclined
in a direction away from said front heat exchanger.

3. A separate-type air conditioner according to
claim 1, wherein fins of said rear heat exchanger are
juxtaposed at intervals greater than those of fins df said
front heat exchanger.

4. A separate-type air conditioner accoriding to
claim 1, further comprising:

stationary casing blades which form a plurality of
split-nozzle blow paths for uniformalizing a rate of air
flowing into said rear heat exchanger.

5. A separate-type air conditioner according to

claim 1, further comprising:
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a guide blade arranged in such a manner as to be
suspended downward with an upper edge thereof disposed in
proximity to opposing portions of said front heat exchanger and
said rear heat exchanger, a lower edge portion of said guide
blade being bent toward said front heat exchanger. !

6. A separate-type air conditioner according to

claim 1, further comprising:

an arcuate curled portion provided on a blade of a

‘cross flow fan of said indoor unit and disposed on a blade

negative-pressure surface at a fan outer-peripheral blade end
of said blade.

7. A separate-type air conditioner according to
claim 1, further comprising:

an upper air inlet formed by a plurality of mutually
spaced apart openings and disposed in an upper surface of said
indoor unit such that intervals between adjacent ones of said
openings at a portion of said upper air inlet which is close to
a front panel of said indoor unit and at a portion thereof
which is remote from said front panel are arranged to be
greater than intervals between adjacent ones of said openings
at an intermediate portion of said upper air inlet.

8. A separate-type air conditioner according to
any one of Claims 1 to 5, further comprising:

a fan disposed between said front heat exchanger and

said rear heat exchanger; and
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a,fronﬁ'bahel in'which a front air inlet is provided at
a position corresponding to the lower edge portion of said
front heat exchanger and an upper air inlet is provided at a
position corresponding to upper edge portions of said front
heat exchanger and said rear heat exchanger.

9. . A separate-type air condﬁtioner according to
Claim 8, wherein an area of openings in said upper air inlet is
made greater than an area of openings in_séid front air inlet.

10. A separation-type air conditioner according to
claim 6, further comprsing:

a front panel in which a front air inlet is provided at
a position corresponding to the lower edge portion of said
front heat exchanger and an upper air inlet is provided at a
position corresponding to upper edge portions- of said front
heat exchanger and séid rear heat exchanger, and wherein said
cross flow fan is disposed betweén sald front heat exchanger
and said rear heat exchanger.

11, A separation-~type air conditioner according to
claim 10, wherein an area of openings in said upper air inlet
is made greater than an area of openings in said front air
inlet.

12, A separation-type air conditioner according to
claim 7, wherein said upper.air inlet is provided at a position
corresponding to upper edge portions of said front heat
exchanger and said rear heat exchanger, said front paqel is

further formed with a front air inlet provided at a position
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corresponding to the lower edge portion 6f said front heat
exchanger, and a fan is disposed between said front heat
exchanger and said rear heat exchanger.

13. A separation-type air conditioner according to
claim 12, wherein an area of openings in said upper air inlet
is made greater than an area of openings in séid_front air
inlet. |

14. A separate-type air conditioner comprising:

a heat exchanger disposed in an indoor unit; and

a plate-like dust eollectiﬂg means disposed in such a
manner as to cover said heaf exchanger, said dust collecting
means being provided with net-like dust-collecting portions
having a dust-collecting function and with thin-walled portions
for bending which are provided in the form of strips, have
their longitudinal directions arranged horizontally, and are
disposed in parallel in spaced-apart relation to each other.

15. A separate-type air conditioner according to
claim 14, wherein said plate-~like dust collecting means is
arranged along a front air inlet, an upper air inlet, and a
rear air inlet of a casing in which said heat exchanger .is
disposed.

16. A separate-type air conditioner according to
claim 14, wherein said plate-like dust collecting means
conforms to a configuration of said heat exchanger.

17. A separate—typé air conditioner according to

claim 15, further comprising:

R
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a guide piéce disposed at a corner portion within_said
casing.

18. A separate-type air conditioner according to
claim 15, further comprising:

a guide rail provided in said casing for disposing said
dust collecting means at a predetermined position by engaging
an end portion of said dust collecting means.

19. A separate-type air conditioner according to
claim 16, further comprising:

a guide rail provided in a casing for disposing said
dust collecting means at a predetermined position by engaging
an end portion of said dust collecting means.

20. A separate-type air conditioner according to
claim 15, wherein said thin-walled portions are disposed at
positions correéponding to corner portions within said casing.

21. A separate-type air conditioner according to
claim 16, wherein said thin-walled portions are disposed at
positions corresponding to bent corner portions in the
configuration of said heat exchanger. )

22. A separate-type air conditioner according to
any one of Claims 14 to 21, wherein said heat exchanger
comprises a front heat exchanger having an upper edge portion
and a lower edge portion respectively formed in a receding
manner and a rear heat exchanger disposed on a rear side of

said front heat exchanger.
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23. A sgparate—type air conditioner according to
Claim 22, wherein séid dust collecting means covers said heat
exchanger including at least a half of said rear heat
exchanger.

24, A separate-type air conditioner according to
Claim 22, further comprising:

aixr cleaning/dust collecting means disposed at a

'~ position corresponding to the upper edge portion of said front

heat exchanger.

25. A separate-type air conditioner according to Claim
22, further comprising:

air cleaning/dust collecting means disposed either
between a front panel and said dust collecting means or between
said dust collecting means and said front heat exchanger.

26. A separate—type air conditioner according to
any one of Claims 1 and 14, wherein fins of said heat exchanger
are bent at a bent connecting portion provided at a position
close to an air inlet.

27. A separate-type air conditioner according to
any one of Claims 1 and 14, wherein fins of said heat exchanger
are bent at a bent connecting portion provided at a position
close to an air inlet, said heat exchanger having a junction
which is formed as mutually opposing ends of said fins at said

bent connecting portion approach each other.
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as herein described with reference to any of

An air conditioner substantially
1 to 16, figures 17 t0 19 or figure 20 of

28.

figures 1t0 7, figures 8 to 10, any of figures 1

the accompanying drawings.

This Sheet Has Been Reilaced




