Se parate Type Air Cbnditidner BACK( ND OF THE | NVENTI ON The pt e§e
oor

ixvention relates to a separate ty air conditioner in which a

upjt is separated. Fi;g. 21 is a cross-sectional view iIIustratlng a
conventional separate-type air conditioner shown in, for instance,
Japanese Uility Model Appl {cation Lai d- Open No. 118430/1985. In

t he draw ng, reference nuneral (1) denotes a casing of an indoor unit of a

separate type air caonditiongl. (dd-rvefl A QN oR@8longdl the front surface of
the casing (1);: (3),, a front afrga th ﬁiov?g in the front surface of the

front panel (2) (4) an upper air inlet prOV|ded in the upper
' . . ; 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?gese 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 eorresponding 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 correeponding 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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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 di sposed at a position corresponding to the air outlet (5).
Nuneral (7) denotes a front heat exchanger disposed in the casing (1) and
havi ng an upper edge portion and a | ower edge portion which are
respectively fornmed in a recedi ng manner and are di sposed at positions

corr espondi ngdé&degehswgimaubégﬁI&t thd) £ 0L thastuepa{angéf {1y etenkd) |
respectively Nurer al denotes fins which are forne amiltiplicity

of al um num phatespishi t\hbea"r e( § uxbeipgs etbrimedi doyntaal pludad iy mefudidag spaced-

apart relati onst anglgélepllrpeglpaétn%t]s:ggn%cgﬁe bﬁlngg(g)r_r anged al ong

Numeral (10) denotes notched portions which are formed

5 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
10 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
15 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

20 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
25 - portion are respectively formed in a receding manner, and the

front heat exchanger (7) opposing both the front air inlet (3) . .

-2 -



the blow ng direction of. the cross flow fan (6). .Nuneral (9) 2 denotes
dair pin tubes of the front heat exchanger (7), the hair pin tubes (9)
being forned by a plurality of heat exchanging pipes penetrating the fins
(8). Nuneral (10) denotes notched portions which are forned on the front
and back sides of each fin (8) at a longitudinally internediate position
thereof, and nuneral (11) denotes a filter disposed in front of the front

heat exchangeind the upper air inlet (4) is provided, the height of 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
5 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

10 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

15 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

20 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-

25 type air conditioner where cavities formed in bent portions of

the fins are small.
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The conventional separate-type air conditioner is arranged as descri bed
above, and as the cross flow fan (6) is operated, air in the roomto 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 renoved by the
filter (11). Then, heat exchange is effected by the front heat exchange
(7), and conditioned air is supplied through the air outlet (5) to the room
to be air-conditionedn ¢1r\i%€dﬁ1>tiitGHiHFﬁ*tf a?QVéﬂlO&ﬁdearﬂdanb%lr dbdacts,.

correspondlng Q orti.o 2 above, and i.l|ustr.ates another
convent i onal stélpaﬁ sen% ymé’e'éllro" Br%futdl Srie P PR R R EYRT é"vh‘rn%",“drr%fl%?eeﬁce
nuneral (81) danehe®mprisiil: CHEROAE inedtPaHdhaffe®ldibpésed in an indoor

unit and having an upper edge pbrtion and a lower edge portioﬁ
5 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

10 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

15 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

20 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

25 increase the heat exchanging area in an indoor unit having the

same height, and improve the heat exchanging capacity.
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fins (8), and (82) denotes an opening which is formed on the front side of
fhe 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 | ower edge portion are respectively
formed in a receding manner, and the front heat exchanger (7) opposing both
the front air inlet (3) .3 and the upper air inlet (4) is provided, the

hei ght of thepyrthermore, 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 exchangef.

The present invention further provides a separate-type

5 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

10 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

15 increase the heat exchanging area in an indoor ﬁnit 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

20 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;

25 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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casi ng

(1)

i s made | ow, and the indoor unit is made conpact. However, t

has been a problemin that it is difficult to sufficiently increase the
heat exchanging area, nmaking it difficult to obtain high perfornmance of

heat exchange.

In addition, since the filter (11) forned with

a

uni formthickness is dlsposed in front of the front heat exchanger (7)
there has been a problemin that a conplicated procedure is
i nvol ved. Furtémhmax, Bh@rﬂaha@\dx%manprblﬂm vinidhh&orn Rephimalivhi ch i s

curved manner,
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sucked into the cr 058 flo 6 enln s (82 rned on the
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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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dehum dification is insufficient and dew condensation occurs on the cross
fdow fan (6). SUMMARY OF.THE | NVENTI ON The present invention has been

devi sed to overcone the above-described problens, and its prinmary object is
to obtain a separation-type air conditioner capable of easily increasing

t he heat exchangi ng area of a conpact indoor unit, thereby effecting

hi gh- per f ormance heat exchange. In addition, a second object is to

obtain a separ ghd Ollde/ 28, CAAUILEOON GRPARLE BhefAniny EBYALIGY and
denmounting a dust collectrng nmeans. Furthernore, a third Object is to
obtain a separ atrrrnbype therguidedbladensskeshdtepesnilbilpeto fedimbuaten abent
portions of disturbance caused by the confluence of air flowing into the
cross flow fan, thereby making it possible to eliminate a
5 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;

10 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.

15 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

20 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

25 air conditioner which comprises: a front heat exchanger

disposed in an indoor unit and having an upper edge portion and
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the fins are small. In order to attain one or nore of the above obj ect s,
the present invention in a broad formprovides a separate-type air
conditioner conprising: a front heat exchanger disposed in an indoor unit

and havi ng an upper edge portion and a |ower_ed ortion .each recedin
from a junctiorf LAEFRS ﬁ/&ﬁé’ﬁ?‘l%\'h&eép?‘é%vemgaffr@ggthﬁe’fe?egl"ﬂ%d“aé'gﬁﬁ‘r at gl y

fromsaid fronta heat ﬁé&@mﬁﬁn@ld RO SEDHaRBt &l ¥ GHomSkHE Hfontahdat r ont
heat exchanger; wherein said rear heat exchanner is disposed such that an

upper edge of swiclaneen #nshtdisponehger s n#aspeddd iof dPgoSirREtr &Pation to
an upper _edge of, 52ldu U 1§2hpSACNANIGh1 08 URLbithy 2a 03RS FT O
S 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
10 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

15 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

20 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

25 as described above may further comprises: a fan disposed

between the front heat exchanger and the rear heat exchanger;

—_—
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portion of the upper edge of said rear heat exchanger which is closest to
said front heat exchanger and a portion of the upper edge of said front .
heat exchanger which is closest to said rear heat exchanger, and a | ower
edge side of said rear heat exchanger is disposed in such a manner as to be
inclined in a direction away fromsaid front heat exchanger. In the
separation-type air conditioner of the present invention arranged as

described abovgpqid f&snp%%blﬁl LWRiENG easke thie Dheale e¥chandubg Arga in an
i ndoor unit having the sane height, and inprove the heat exchangi ng

capacity. The peestdon ForRespPurhingy ke Hehe peesA @éseap@épanaﬂfe-thypér%tr

condi ti oner which conprises: ncfiafront heat . ﬁq_'h er dé§d3°§ i n..an_i ndoor

unit and havi n§®%h el’fﬁpaenrgerd%e por‘ip oh ndy r@&be port | gﬁsrtelspect ively

formed in a recegidipoRBINIEr Lo A@par I @AGe hgRlirt et apgerchor s s eptat el y
fromthe front heat exchanger and di sposed on a rear side of the front heat
exchanger Buchekehkandgn afshdhectepr drathexghaggeneatInekbbmff®e i 3i%ii®posed in

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
10 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
15 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
20 an indooxr 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,

25 have their longitudinal directions arranged horizontally, and
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opposing relation to an upher edge of the front heat. .exchanger with a gap
t herebet ween, while a | ower edge side of the rear heat exchanger is
di sposed in such a manner as to be inclined in a direction away fromthe

front heat exchanger

In the separation-type air-conditioner of the present

I nvention arranged as described above, it is possible to increase the heat
~exchanging area in an indoor unit.having the sanme height, and inprove the
heat exchangi ngreapdepdsed in FparabBeXoie, spdcedsapnssitdlation r eslusgch
nonuniformty in the velocity of a wind occurring in vicinities of upper

portions of th®®PBnt heat exchanger and the rear heat exchanger.

10

15

20

25

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 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

- 10 -
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The present invention further provides a separate-type air conditioner

whi ch conpri ses: a front heat exchanger disposed in an indoor unit and
havi ng an upper edge portion and a | ower edge portion respectively forned
in a receding manner; and a rear heat exchanger forned separately fromthe
front heat exchanger and di sposed on a rear side of the front heat
exchanger, fins of the rear heat exchanger being juxtaposed at intervals

greater than thoserfdndednslcal theciémnbingaleX ThaNgRer 41k 1hEet, and
separation-type air-conditioner of the present invention, arranged as
descri bed abovethe reax gigsinlateof cthinepeli®e the heat exchanging area in an

i ndoor unit having t hefhe present invention further provides.a separate-type

air conditioner which comprises: a heat exchanger disposed in

5 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

10 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

15 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.

20 The presént invention further provdes a separate—tfpe
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

25 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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sanme height, and inprove the heat exchanging capacity. Furthernore, after
the wind velocity is unifornmalized 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 fromthe air outlet. The present invention further
provi des a separate-type air conditioner which conprises: . a front heat
exchanger disposed in an indoor unit and having an upper edge portion and a
| over edge popbiGibnkaRaliavehst-fcol 1@t ing Funcecetand wiBhndiin-@aXledr heat

exchanger forned separately fromthe front heat exchanger and di sposed on a
rear si de of pbetiongnfotdgpding which are provided in the form oqutrips,

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

5 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

10 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

15 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

20 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,

25 have their longitudinal directions arranged horizontally, and

are disposed in parallel in spaced-apart relation to each

-12 -
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exchénger; and stationary.casing blades which form.a-plurality of
split-nozzle blow paths for uniformalizing a rate of-air flowng into the

rear

heat exchanger.

In the separation-type air conditioner of the present

i nvention arranged as descri bed above, it is possible to increase the heat
exchanging area in an indoor unit having the sane hei ght, and inprove the

heat exchangi ng capacity. Furthernore, the stationary casing bl ades nmake it
possi bl e to reduss:;t Raaratgniab 24 prowid@ LAr ongleading Py dpepédigg of the
heat exchanger and increase the rate of air flown

rear

10

15

20

25

the dust collecting means at a predetermineé’ 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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through a lower portion thereof, thereby uniformalizj.ng the rate of air
flowing into the rear heat exchanger. The present invention further

provi des a separate-type air conditioner which conprises: g front heat
exchanger disposed in an indoor unit and having an upper edge portion and a
| ower edge portion respectively forned in a receding manner; a rear heat
exchanger fornmed separately fromthe front heat exchanger and di sposed on a
rear side of the frontinhadtitémchadngthe saparatiguitipebhbddacaditigped ¢fHi such a

manner as to be suspended downward with an upper .edge thereof disposed in
proxi m ty to opfBsPHEr s LIRS0 AHEPITbr Nest:ERArehmer HH FLREST car
heat exchanger ,)ikel QY& RIIEHNAG! hO4hd, NGhES #2CipREvided with the dust-

collecting portions and the thin-walled portions for bending

5 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.

10 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

15 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

20 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

25 invention arranged as described above, the plate-like dust

collecting means, which is provided with the dust-collecting

- 14 -
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bent toward the front heat exchanger. In the separation-type air
conditioner according to the present invention arranged as described above,
it is possible to increase the heat exchanging area in an indoor unit

havi ng 7 the sanme height,” and i nprove the heat exchanging capacity.
Furthernore, the guide blade makes it possible to elimnate a disturbance
caused by the confluence of air flowwng into the cross flow fan, thereby

making it posgoktfordd aftlii ¢HeN@hEn-Aalled portions for bending 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
5 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

10 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

15 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.

20 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

25 portions disposed at positions corresponding to bent corner

portions in the configuration of the heat exchanger, in such a
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portion where the wind velocity changes extrenely. The present invention
fsurther provides a separate-type air conditioner which conprises: a
front heat exchanger disposed in an indoor unit and having an upper edge
portion and a | ower edge portion respectively forned in a recedi ng manner;
a rear heat eXEmaAgersfsPnEEvYepHiatieaf fFEHARIRE f3WhtCHETm ek hiPRer and

-di sposed on ad‘5°§‘%'r"3‘§’%ﬂq§89f°g heef K RERIngeXChanger; and an arcuate curled

portion forne e negative-pressure surface of a blade of a cross
flow fan of the indoan adittiab, atlhwfotheseporatphtyrd abt adedtnicbnets t he

bl ade. In the separation-type air conditioner of the present invention
arranged as dettrde5ERiRATH\AEOVE ™% lbeos%rﬂﬂ"%e‘{ gvith the heat exchanger

5 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

10 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

15 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

20 _comprise: air cleaning/dust collecting means disposed at a
position corresponding to the upper edée portion of the front
heat exchanger. 1In this éase, 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

25 heat exchanger.
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increase the heat exchanging area in an indoor unit :having the sane height,
and i nprove the heat exc¢hangi ng capacity. Furthernore, although the air
current which passes the blade for the first tine flows round to the bl ade
negati ve-pressure surface side at a forward edge of the blade, the
occurrence of a release at that tine can be suppressed by the arcuate
curved portion of the blade of the cross flow fan. The present invention
further provides a sgpw,aitfet ypgardice-epplidiroRGRaYElicHer REPPELSERr @
front heat exchanger disposed in an indoor unit and having an upper edge
portion and comprise: air cleaning/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

5 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
10 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
15 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
20 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

25 position on the fins which is close to the air inlet, and
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8 a |l ower edge portion réspectively fornmed in a recedi ng nmanner; a rear
heat exchanger forned separately fromthe front heat. exchanger and di sposed
on a rear side of the front heat exchanger; and an upper air inlet fornmed
by a plurality of nutually spaced apart openings and di sposed in an upper
surface of the indoor unit such that intervals between adjacent ones of the
front

openi ngs at a ortign of(}_e.ugagr égr.i nI.tswhkci i;bchsgoto a.f
panel of the i™HE8HUNPEPEARY 2B L o ¢ f’ﬁlergof i R T sCPENSt & " rom t he
front panel arg@i6andEckda@nPRadkeatdr thANtdiM &dneal funbeideen Adgagent ones
of the openings at an

between the  opposing ends of the fins is reduced at the

junction, thereby allowing the sucked-in air to easily come

L] 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

10 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

15 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;

20 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

25 embodiment of the present invention;

- 18 -

' Thts Sheet Has Been RTilaced

AEAVAA A




i nternedi ate portion of the upper air inlet. In the separation-type
air-conditioner of the fresent invention arranged as descri bed above, it
is possible to increase the heat exchanging area in an indoor unit having
t he sane height, and inprove the heat exchangi ng capacity. . Furthernore,
since intervals between adjacent openings at positions close to respective
edge portions of the upper air inlet are arranged to be greater than

intervals between adjf‘%emlé)Qe&Jkgs-s@étlmgl'ﬂTe%r&‘p@ é"é&rBQéidﬁé Qfr the
upper air inlet, after"the flowrate of air, which has flown'in, is

uni f or mal i zed cahdtHi@nerotlustrétiow ef sem%&mb%@mﬁgef ,tHEh@raF?nqoasses
t hrough t he Cr.oss flow fan and is bl own out through

ention; _ \
Fig. 8 is a vertical sectional side elevation of a
5 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;

10 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

15 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

20 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;
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the air outlet In addition, each of the separate-type air conditioners as
descri bed above nmay further conprises: a fan di sposed between the front
heat exchanger and the rear heat exchanger; and a front panel in which a
front air inlet is provided at a position corresponding to the | ower edge
portion of the front heat exchanger and an upper air inlet is provided at a

T Cor pSRen S O SR e e Mo B0 chER, g
di sposed bet wealephbetifdnobypdiant coxaheiger oNadsthetingas lieat embeahnager
through the front air inlet provided in the front
of the present invention;
Fig. 17 is & vertical sectional.side elevation of a
5 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;

10 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

15 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
20 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
25 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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panel at a position corresponding to the |ower 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 having an area of openings
greater than an area of openings in the front air inlet so that air is
sucked in througle tiverdpperofatie fndat phael Q) arandr e®) 0 e8I figs gaeat er
than an area of og&nings inthe front air inlet., The present invention in

anot her broad fRAFPHPTbviBedhs sHsipat dilypandyj ALERATEMAL i theR RIFHEER ng: a

heat exchanger (§r$0956ihd @ th8dRY olPids (3pd a plate-like dust-coll ecting
means di sposed in such a manner as to cover Said heat exchanger, said

dust-col | ecti ng neans Nuseral [§7 p\dettetlesviat irorat hkak @xgbatgeontl smdsedgimporti ons
5 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
10 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
1s 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).

20 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 on the rear side of the front
heat exchanger (7) in correspondence with the upper air inlet

25 (4).
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havi ng a dust -

collecting function; characterised in-that said

dust-coll ecting portions are provided with thin-walled portions for
which are provided in the formof strips, have their | ongi t udi nal
directions arranged horizontally, and 10 are di sposed in parallel

spaced- apart relation to each other.

of the present

10

15

20

25

bendi ng

in

In the separation-type air-conditioner

I nvention arranged as descri bed above, the plate-Ilike dust
col | ectl ng nmeans, whimh kBe priomoded wiitth bhe whest sepataadbnsgype air

conditioner arranged as described above, an upper 'edge of the
rear heat exchanger (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). L

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 £he 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),

- 22 -
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portlons and the thin-walled portlons 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. The present invention further
provdes a separate-type air conditioner which conprises: a heat exchanger

di sposed in an indoor unit; and a plate-like dust collecting neans di sposed
in such a manner as to cover the heat exchanger and arranged along a front

air inlet, an ypPRhead ok NGt an@raﬂe%ls@ﬂar@a aflﬁrear@fba@am' NGl i 3wh' ch
t he heat exchanger i s di sposed, the dust coll'ecting neans bei'ng prdvi ded

with net-like #tistoss¢bld aot imgrayer theomsahaiahgneimust£toldnegt i ng function
and with thin-gﬁglé%gog§ﬁéﬂtons for bending which are provided in the form
Fig. 2 is a cross-sectional view of a separation-type
5 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
10 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
15 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,
20 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).

25 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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of strips, have their longitudinal directions arranged horizontally,
and are disposed in parallel in. spaced-apart relation to each other. In
the separation-type air-conditioner of the present invention arranged as
descri bed above, the plate-]ike dust collecting neans, which i s provided
with the dust- éé?#eéf‘ﬁin‘ﬁ‘epb‘?atq grehangdng (rePeft WY WRPFEEFSorASRELPEY shendi ng

arranged in the,f oM Qh,std iiRSeot unTRUDS GfhiRY DRl N18REtoAtnENBas fligN- Vel | ed
portions in sucﬁ a nanner as to cover the heat exchanger, and

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

5 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

10 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

15 exchanger (7) and the rear heat ekchanger (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

20 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

.25 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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is arranged along the front air inlet, the upper ai:winlet, and the rear
air inlet of the casing. The present invention further provides a
separate-type air conditioner which conprises: a heat exchanger disposed in
an indoor unit; and a plate-like dust collecting neans disposed in such a
manner as to cover the heat exchanger and conformto a configuration of the
heat exchanger, the dust collecting neans being provided with net-like

dust - col | ect i fgFopbrieasnsxehangsy & o8t cgieseerdanger vhit ithR WRRETWAtH

thin-valted Poihi@ns | 0fnheldhnGialh! GlindhGel (24} dedallpddad LaiIeRLe SITI PS,
have their | ongi tudﬁsr?al I rections arrang ﬁor zontally, and are di sposed
I n parallel |nthepapper a@dyet ofelthei pead hepdClexclidigjer (12) opposes the
upper edge of the front heat exchangef (7) with a gap
5 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).

10 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

15 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

20 (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

25 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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In the separation-type air-conditioner of the present. invention arranged as
descri bed above, the plate-like dust collecting neans, which is provided
with the dust-collecting portions and the thin-walled portions for bending
arranged in the formof strips, is nounted by being bent at the thin-walled
portions in such a manner as to cover the heat exchanger and conformto the
configuration of the heat exchanger. The present invention further provdes

a separat e-t yPRot bxOiHet] o gy Pﬂsmﬁi:&?gﬁf tRe NGRL s SHORARLET (6§ SPOSed

in an indoor unit; a plate-like dust collecting neans di sposed In such a
manner as to cavkrst hkowreatt dioohatiyerignoutdetangyed akooxdimgllyontt dsr inl et

. ) i ) t of
an upper air '£%é¥ib12r¥% %e égg’ngige EQL&%rlng due to the nonuniformity of

the velocity of winds flowing through the front heat exchanger
5 {(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
10 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
15 heat exchanger (12) by being spaced apart from each other, and
" numeral (14) denotes a plufality 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
20 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
25 the same height, it is possible to increase the heat exchanging

area, and the heat exchanging capacity improves. Accordingly,

- 26 -

;\
This Sheet Has

i



a casing in which the heat exchanger is disposed, the. dust collecting neans
bei ng provided with net-Iike dust-collecting 12 portions having a
dust-collecting function and with thin-walled portions for bendi ng which
are provided in the formof strips, have their |ongitudinal 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 casijRgthe ‘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
5 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
10 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

15 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,

20 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

25 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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In the separation-type air-conditioner of the present invention arranged as
descri bed above, the plate-like dust collecting neans, which is provided
with the dust-collecting portions and the thin-walled portions for bending
arranged in the formof strips, is nounted by being bent at the thin-walled
portions in such a manner as to cover the heat exchanger, and is arranged

al ong the frontandithd Bé&t hebbaxthpRfeRi(L2) NlaClowarnddgd Poieasn aherésd et of
the casing by being guided to a predeterm ned position by the guide piece.
The present inPeiRy Aenturdfre profgeat heddpareha@geypl/)ai r condi ti oner which

conprises: a heat exchanggf, di;5R0sed hfealod N4RQ" Widrarfolidhe- | 4ke dust
col l ecti ng neans di sposed I n
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

10 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.

15 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

20 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 0, = -1° to 9°, 6, = 24° to 34°, L, = 33
25 mm to 43 mm, and L, = 63 mm to 73 mm.
N
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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
S disposed, t he dust collecting nmeans being provided with
net-1ike dust-collecting portions having a dust-collecting function and
with thin-walled portions for bending which are provided in the form of

heir 'Qﬂ%' éHPAé‘ 1adl r(ﬁ%f)ie.i? as Lt ApdEed EQréoz%gEﬁHé’ee gnd are

heat exchanger

strips, have t

di sposed in parallel

10

15

pace -apar I on
dlsturbance 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

20

25

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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other; and a guide rail provided in the casing for disposing the dust

col’l ecting neans at a predeterm ned position by engaging an end portion of
the dust collecting means. In the separation-type air-conditioner of the
present invention arranged as- descri bed above, the plate-Ilike dust

col l ecting means, Whigh,i SsRiQYiidesh Wnhibot Raidush169!dnRCEAdiGgPOI Y bENS and
the thin-walled portions for bending .arranged in the formof strips, is

di sposed at a Yredatehsishty podist Peisibyettfeipgioser e PeR o FrERAI G A%t he
e e DSl ST LD IPLOL P ity essiatiphe
bei ng arr angedijmluhegcomgachr @ndodi unitl st whihe Uppéeight dfnjthe caficdg
] (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
10 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
15 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.
20 7th Embodiment
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,
25 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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the rear air inlet of the“tasing. The present invention further provides a
separate-type air conditioner which conprises: a heat exchanger disposed in
an indoor unit; a plate-like dust collecting neans di sposed in such a
manner as to cover the heat exchanger and conformto a configuration of the
heat exchanger, the dust coIIectlng means being provided with net-1like

dust -col I ecti ng ﬁoié'%ﬂ.ﬁ g gg £ \KEH§%}I1Q&L£€%\'?P%J£J@WM%€hapgté%yﬂs

t hin-wal | ed por i‘ons endi ng Int formof strips,
have their | ongidtudenadd jdterc topenings hang gbrtdon Mntaélwpeandlnrwldtsposed
in parallel in spaced apart relation to each other; and a QUIde ra

provided in thelQa@Pigh it Hio8PoL? nhe HEFREsPARY) 1@t PAY @ podeTon

thereof which is remote from the front panel (2) are arranged
5 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

10 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

15 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

20 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

25 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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means at a predeterm ned position by engaging an end portion of the dust
col |l ecti ng neans. 14 I n addition, in the separation-type air conditioner
of the present invention arranged as descri bed above, the plate- |ike dust
coll ecting neans, which is provided with the dust- collecting portions and
the thin-walled portions for bending arranged in the formof strips, is

di sposed at a predeterm ned position by the guide rail provided in the

casi ng, the dustthe 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,

5 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

10 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.

15 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

20 Figs. 8 to 10 are diagrams illustrating a further
~embodiment of the present invention, in which Fig. B 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

25 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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col l ecting means being nounted by being bent at the.:thin-wal'led portions in
such a manner as to cover the heat exchanger and conformto the
configuration of the heat exchanger. The present invention further provdes-
a separate-type air conditioner which conprises: a heat exchanger disposed
in an indoor unit; and a plate-like dust collecting nmeans di sposed in such
a manner as to cover the heat exchanger and arranged along a front air

inlet, an uppebn@itidnBket(2)3nche tr6At plnkeli M &lheOtrdntCa8kFgd ReWhEh the
heat exchanger is disposed, the dust collecting means being provided wth
net-1i ke dustcagbtd echliing3por thorfrontivrhy bnlftswPrevidesctimghpudeerton and

wi th thin-valled portiongfof, RendLngh Wos £ aS ALY ged,! 1:iEhgalorm
provided in the upper surface of the front panel (2); (5), the
5 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

10 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-

15 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).

20 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

25 collecting means (111) being comprised of net-like dust-

collecting portions (112) having a dust-collecting function, a

- 33 -

This Sheet Has Been Replaced




-

of , strips, have their "~longitudinal directions arranged horizontally,
and are disposed in parallel in spaced-apart relation to each other, the
thin-wal |l ed portions being di sposed at positions corresponding to corner
portions within the casing. In the sepration-type air-conditioner of the
present invention arranged as descri bed above, the plate-Ilike dust

collecting meaps, whijgh i g, prpiided it ButhedysteSQl |REiog (1145,

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
5 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

10 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

15 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)

20 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

25 collecting means (111) and the inner surface of the front panel

(2).
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portions and the thin-wall|ed portions for bending arranged in.the form of
strips, is nmounted by béing 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 separate-type air conditioner which
conprises: a heat exahangsy dn8peseiniB adf i KQOI stpddatianteyepl ale- i ke
dust collecting neans disposed in such a manner as to cover the heat
exchanger and OB} brarer oaEradgRti dtirdascohbes abrEencthe sushafRfeecting dust

col lecting Megpgnei1ng) FLRbEGL M f endeladidg® ( By Shr604A 8GE! AR 1RREAS ONS
operation: ﬁamely, the front panel (2) is opened, and the dust

5 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

-10 (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

15 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.

20 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-

25 walled portions (114), the dust collecting means (111) can be
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havi ng a dust-collecting function and with thin-walled portions for bending
whi‘ch are provided in the formof strips, have their |ongitudina

directions arranged horizontally, and are disposed in parallel in
spaced-apart relation to each other, the thin-walled portions being
disFosed at peefit iasnscomIone SPRRPNAGE t PABERt BT néRAT t PBkES | ALt He
configuration of .the .heat er. In the separation-type air-conditioner
of the present"P%%ﬂ%ﬁféﬁyéﬁigﬂged as descri bed above, thgpplate-like“dust
col | ecti ng neans, whi alisé sspidytiediindleahbeydust-calleecinggepos {2BNS and
the thin-walled portions for bending arranqsp in the formof strips, is
mounted by bei H§ B&FROSSA {mCuEPRRORAeNEE With the upper edge portion’of

5 the front 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

10 (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

15 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

20 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).

25 In the indoor unit of the separation-type air

conditioner arranged as described above, the dust collecting
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portlons di sposed at posjtions corresponding to bent. corner ,portions in the
configuration of the heat exchanger, in such a 16 manner as to cover the
heat exchanger and conformto the configuration of the heat exchanger. In
addition, each of the separate-type air conditioners as descri bed above may
be provided with the heat exchanger conprising a front heat exchanger
havi ng an upper edge portion and a | ower edge portion respectively forned

in a recedingmeans (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
5 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

10 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

15 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

20 a soparation-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

25 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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manner and a rear heat exchanger disposed on a rear 'side of the front heat
exchanger. 1In this case, heat exchange is effected by the heat exchanger
conprising the front heat exchanger having an upper edge portion and a

| ower edge portion respectively forned in a receding manner and the rear
heat exchanger di sposed on the rear side of the front heat exchanger.

Voreover, the SEABLOLESIYRA Bif) GORd:! ONETs (ERL LA ROR. AOTRELSE USt

col l ecting ne coverin eat exchanger 1 ncl'uding at Teast a half
of the rear heatamaxdhaged Isxwehatthdudist sotbédtdayackanso Siyckedi-the ai r by
t he dust collecting neans _for covering the heat exchanger i ncluding at

| east a hal f of*¥ePPR%r (Adat exchanger .

In the indoor wunit -of the separation-type  air

5 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

10 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

15 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-

20 collecting capabilities. Additionally, since the duét
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

25  accommodated in the saved space.

1l1th Embodiment
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Al so, the separate-type air conditioner may further conprise: air

cl eani ng/ dust col |l ecti ng neans di sposed at a position-corresponding to the
upper edge portion of the front heat exchanger. In this case, dust is

coll ected fromsucked-in air- by the air cleaning/dust collecting neans

di sposed at a position corresponding to the upper edge portion of the front
heat exchanger. 17 Al so, the separate-type air conditioner may further

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

5 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-

10 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

15 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.

20 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

25 a simpler operation.

12th Embodiment
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conprise: air cleaning/dust collecting neans di sposed either between a

froont panel and the dust collecting means or between the dust collecting _
means and the front heat exchanger. In this case, dust is collected from
sucked-in air by the air cleaning/dust collecting nmeans di sposed either
between a front panel and the dust collecting nmeans or between the dust

coll ecting neans and the front heat exchanger. Further, each of the
separate-type air condiii.onens dlzoed wheyealdgct itdlesidorperseion af heat
exchanger in which fins are bent at a bent connecting portion provided at a
posi tion cl ose & osapREAtionTivPe, aix ncqkiigiengie 1%Ht5tl°¥ég’cn%xéh &PeFs pent

at the bent Corﬁkﬁahhﬁﬁhd38Etdﬂ%”pf%éaﬁ'dfﬁté%&;én. In Lhe_drawing,_the same

reference numerals as those in Figs. 8 to 10 show corresponding

5 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

10 (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).

15 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

20 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

25 ‘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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position on the fins which is close to the air inlet, so that each opening
formed at the position cllose to the air inlet becones narrow, thereby

al l owi ng the sucked-in air to easily cone into contact with the fins.

Mor eover, each of the separate-type air conditioners noted above may
conprise: a heat exchanger in which fins are bent at a bent connecting
portion provided at a position close to an air inlet, the heat exchanger

the. bent. bonnectihoomartron apnraach oath of hor Ehi peErefet shiller 70
exchanger is beogemtibme bent connecting portion provided at a position on
the fins which is Closfhtéﬁdﬁiﬁ%é? Enlg gtémﬁgggment shown in Fig. 14, the
upper air inlet (4) portion is arranged to be openable, and
5 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),. .
10 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
15 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
20 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
25 conditioner arranged as described above, the dust collecting

means (111) having the thin-walled portions (114) for bending
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18 nutually opposi ng ends of the fins at the bent connecting portion:
approach each other to f& mthe junction. A gap between the opposing ends
of the fins is reduced at the junction, thereby allow ng the sucked-in air
to easily cone into contact with the fins. BRI EF DESCRI PTION OF THE

DRAW NGS I n the acconpanying drawngs: Fig. 1 is a cross-sectional view of
a separate-type air

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
s 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

10 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

15 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

20 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

25 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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conditioner illustrating a:first enbodi ment of the present invention; Fig.
2 is a cross-sectional view of a separate-type air conditioner illustrating
a second enbodi nrent 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 enbodi mrent of the present invention; Fig. 4 is an

enl arged vi ew corretspgndicp ;b9 an 4 J:enceed em orltl(qri1 déﬂetege@% exghanger
pOI’tIOI’] shown in f f %n f‘fust es a OUI’]f?'I nent  of %e present

i nvention; Fig. Eolmcaﬂnganﬁeahgedhwrewchusﬁa@andhngné Cl:dshﬁgh(—)ﬁj: and in

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

in respective corner portions close to the upper front and the

5 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

10 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

15 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

20 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

25 (1) having the same height, it is possible to obtain high dust-

collecting capabilities.
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exchaﬁger portion shown in Fig. 1 and illustrates a fifth enbodi nent of the
present invention; Fig. 6 is an enlarged view corresponding to a cross fl ow

fan portion shown in Fig. 1 and illustrates a sixth enbodi ment of the
present invention; 19 Fig. 7 is a cross-sectional view of a
separate-type air conditioner illustrating a seventh enbodi nent of the

present invention;
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
S capabiiities,

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

10 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

15 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

20 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

25 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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Fig. 8 is a vertical sectional side elevation of a separation-type air
conditioner illustrating an eighth enbodi nent of the present invention;
Fig. 9 is a developed front elevation of a dust collecting nmeans 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 enbodi nent of the present invention; Fig. 12 is a vertical

sectional sideaf e¥id@Nc®lthd ERRAG@EHt20nE \HIetidde ROREiektRdiRyerkl | ust rating
a 10th enbodi ment of the present invention;
the dust collecting means (111), the thin-walled portlons (114)
for bending are provided at pos;tions corresponding to a bent
portion of the front heat exchanger (7), an upper edge portion
5 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.
~ 10 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
15 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
20 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

25 improved. PFor this reason, in the indoor unit of the casing
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Fig. 13 is a vertical sectional

condi ti oner

14 is a vertical sectional side elevation of a separation-type air

condi ti oner

illustrating a 12th enbodi nent of the present invention;

15 is a vertical sectional side elevation of a separation-type air

condi ti oner

10

15

20

25

illustrating a 13th enbodi nent of the present invention;

(1) having the same height, it is possible 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 position
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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20 Fié. 16 is a vertical sectional side elevation of.a separation-type air

conditioner illustrating a 14th enbodi nent of the present invention; Fig.
17 is a vertical sectional side elevation of a separation-type air
conditioner illustrating a 15th enbodinment of the present invention; Fig.

18 is a devel oped front elevation of a dust collecting nmeans shown in Fig.
17, Fig. 19 is aright side elevation of Fig. 18; Fig. 20 is a diagram

IFI I ustzrza\tNlhngha déidi te5hadi1RE RE r&tgelin€n PEIRS Gfakel PYFETHd QR 21gs COF r@spends to
I g ich is

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
5 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
10 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
15 | 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
20 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)
25 approach each other and the junction (83) is formed.

Consequently, each opening (82) becomes narrow, so that it is
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described later; Fig. 21 is a cross-sectional viewillustrating a
conventional separate-type air conditioner; and Fig. 22 is an enlarged view
of a portion XXIl of Fig. 21. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 1st Enmbodinent Fig. 1 is a cross-sectional view of »a

separation-type air conditioner illustrating an enbodi ment of the present
nvention. 10t R8s QiAW B9 ovb It aPbiiRA! of Ady doRALAR A o RIS, B @
i ndoor unit of separate-type air conditioner; (2), front panel % the

front surface oObnttie easingléd)fan(B9), due to lnSUfflClent 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
10 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 -
15 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
20 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.
25 Consequently, it is possible to increase the heat

exchanging area in the indoor unit having the same height, and
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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 21 the underside of the front panel
(2); and (6), a cross flow fan provided in the casing (1) and di sposed at a
position corresponding to the air outlet (5). Numeral (7) denotes a front

heat exchanger di sposed in the casin 1) and havin nu r edge portion
and a | OWerg impr%ve the heat exchang:g'ng( c;paCLty. The%e%ore,pqz ere i ag

" 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

5 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

10 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

15 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

exchgnger and the rear heat exchanger. Therefore, there is an

20 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

25 portions of the front heat exchanger and the rear heat

exchanger.
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edge portion which are respectively fornmed in a receding manner and are

di sposed at positions corresponding to the front air inlet (3) and the
upper air inlet (4), respectively. Nuneral (8) denotes fins which are
formed of a nmultiplicity of alum num plates which are juxtaposed

hori zontally in a nutually spaced- apart relationship, their plate surfaces
bei ng arranged al ong the blowi ng direction of the cross flow fan (6).

Nureral (9) denotes haidddptiod,Ubedeséritea dbcval, heatcextmasgarh(ie the
‘hair pin tubes (9) being forned by a plurality of heat exchanging pipes
penetrating tPEesents ingpntignaethe (Ot Heabt eXchiggenelP Padt PBnYPR# ch are

formed on the fpont, 308, 58 a SoHES dbe St :bh tdBbcivdly BOGIdaUgh Al |y
receding manner is disposed in the indoor unit, and the rear
5 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
10 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
15 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
20 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
25 receding manner is disposed in the indoor unit, and the rear

heat exchanger separate from the front heat exchanger is
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i ntermedi ate position theréof, and nunmeral (11) denotes a filter disposed
in front of the front heat exchanger (7). Nuneral (12) denotes a rear heat
exchanger arranged in the same way as the front heat exchanger (7) and
formed separately fromthe front heat exchanger (7), 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). 22
disposed on the rear side of the front heat 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

10 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.

15 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

20 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

25 proximity to opposing portions of the front heat exchanger and
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In the indoor unit of the separation-type air conditioner arranged as
descri bed above, an upper edge of the rear heat exchanger (12) is di sposed
in proximty to the upper edge of the front heat exchanger (7) within the
casing (1), while the | ower edge side of the rear heat exchanger (12) is
di sposed at a position rembte fromthe front heat exchanger (7). As a
result, in an indoor unit having the casing (1) of the sane height, it is

possi bl e to i ngreasdd hRaPeaicangbaN i Nt adgdNgotdi@nheat trx Chamg Ng
capacity inproves. Accordingly, in the conpact indoor unit in ich the

hei ght of the bhadengeing best|eawaridt thes fyontilislag exchsivgarn hi gh- perf or mance

heat Consequently, it is possible to increase the heat

exchanging area in the indoor unit having the same height, and
S 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
10 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,
15 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
20 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
25 exchanging area in the indoor unit having the same height, and

improve the heat exchanging capacity. Furthermore, the
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exchangi ng capabilities Iniaddition, the cross flow fan (6) is disposed at
a position surrounded by the front heat exchanger (7) and the rear heat
exchanger (12). Furthernore, the front air inlet (3) is disposed in the
front panel (2) at a position corresponding to the |ower 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 heatcexchaageh a(79leand whee tlkarilkecurrenthpangdng (the) blade

Consequently, the circulatiqn of a draft can he inproved. . Furtherppre, in
Che- enbodi ront RGeS SLEe in8 vl Bring BR P oTRAT e D REEEIT: he

upper air inlet sufface side at a forward edge of the blade, can be suppressed

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

5 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. ‘ |

10 : 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 é

receding manner is disposed in the indoor unit, and the rear

heat exchanger separate from the front heat exchanger is

15 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

20 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

25 improve the heat exchanging capacity. Furthermore, since

intervals between adjacent openings at positions close to
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| arger than the area of the opening in the front air inlet (3), 23 the
intake of air and the discharge of air are bal anced, making it possible to
i nprove the heat exchanging efficiency. 2nd Enbodi ment Fig. 2is a
cross-sectional view of a separation-type air conditioner illustrating

anot her enbodi mrent of the present inventton. In the drawi ng, the sane
reference nunerals as those of Fig. 1 show corresponding parts or portions,

wher ei n 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

5 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

10 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

15 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

20 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

25 exchanger.
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nuneral (12) denotes a rear heat exchanger arranged i-n the same way as the
front heat exchanger (7) and formed separately fromthe front heat
exchanger (7), 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(gﬁge&;n&ﬁ& >t ugenys Wildsgpide obouRE&fe Slda,Lf the

rear heat exchanger posed at a position renote fron1the front
heat exchanger exdhanglifig axeacirosbe iggiobromitohavinigethe wdwerheighktt andf the
separati on- typSmgllorveC?:rt]lgl Ieggeéxc?\gag{] edca%sacggyscr ! puxg;hermoré air is
sucked in by the fan disposed between the front heat exchanger
5 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
10 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
15 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
recediﬁg manner is disposed in the indoor unit,_and tHe rear
20 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

25 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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the rear heat exchanger (12) is dlsposed in correspondence with the upper

ai.r

casing (1),

inlet (4) on the rear side of the front heat exchanger

renoved in cooperation with the front heat exchanger (7).
an indoor unit having the casing (1) of the sanme height,

I ncrease the heat exchanging

i nproves. AcCg¥diiBHLY of the front heat exchanger and the

(7) within the

and is arranged in the shape of a chevron with an apex portion

As a result, in
t is possible to

24 area, and the heat exchanging capacity

rear heat

exchanger. In addition, the area of openings of the upper air

10

15

20

25

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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in the conpact indoor unit.in which the height of the casing (1) is low, it
is possible to obtain high-perfornmance heat exchangi ng capabilities. In
addition, in the enbodi mrent shown in Fig. 2, since the rear heat exchanger
(12) is arranged in the shape of a chevron with an apex portion renoved in
cooperation with the front heat exchanger (7), it .is possible to
reduce nonuniformty in the velocity of a wind occurring in vicinities of

upper . porti Onsd@Jt.tcBhéJt%% PRRLoAX GHINEE s &dde-RBE14NE nhCAInRESBL sAuchanger
(12). Hence, It is possible to reduce air current noise occurring on the

bl ade surf aceswith the thiosslflpd\porghofs)fod kentddng wbinpryri gxeviiled iof t he

vel oci ty of thghémfggm Io'% strips, have their longitudinal directions arranged

horizontally, and are disposed in parallel in spaced-apart
5 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
10 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
15 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

20 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-

25 collecting function and with the thin-walled portions for

bending which are provided in the form of strips, have their
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the vicinities of the wupper portions of <the front heat exchanger (7)
and the rear heat- exchanger (12). 3rd Enbodinent Fig. 3 is a diagram
illustrating still another enbodinent 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
sane way as those of Fig. 1. 1In the drawing, the sane reference nunerals

as those of Fi gongl+SHOWICEIARSPORY kPt rfRbl orQRkoREI 11y Nha AEH Bidbsayner al
(12) denotes a rear heat exchanger arranged in the sanme way as the front

heat exchanger if Parabtelf dnneghosdparantekrglitiom theeadfchopthdreat exchanger (7),

the rear The plate~like dust collecting means, which is provided

with the dust-collecting portions and the thin-walled portions
5 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
10 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
15 facilitated.

Furthermore, since the dust collecting means is mounted
along the inner surface of the caging, the area can be ~
enlarged, so that there is an advantage in that the dust-
collecting capabilities can be improved, thereby making it

20 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

25 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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heat exchanger (12) being.-di sposed on the rear side of. the 25 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 | ower edge’side of the rear heat exchanger
(12) is disposed at a position renmote fromthe front heat exchanger (7). In

addi tion, the &idis cbBledfinhNRed@@belf@lprovided 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

10 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

15 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

20 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. |

25 In addition, as described above, in accordance with the

present invention, there are provided the heat exchanger
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exchanger (12) are juxtaposed at intervals greater than those of the fins
(8) 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 proximty to the upper edge
of the front heat exchanger (7) inside the casing (1), and the | ower edge
side of the rear heat exchanger (12) is disposed at a position renote from

the front heatyffal9ef ne -infSoR dB2Y! khel prAR-h DEOusENichl hautiing t he
casing (1) of the same height, it is possible to increase the heat
exchangi ng ar emgar@ndispvseticlt sexk rangnmy eapexicpyes peovent epeldodrngl y, in
the- conpact | ngx(ljdorarlilsgxi\éec{ gl\gﬁr?é thlet goneiaq.b:t igieé,h%hga\?;i:pn& air inlet,
and the rear air inlet of the casing in which the heat
5 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
10 in parallel in spaced-apart relatiﬁn to each other; and the
guide piece disposed at a corner portion within the casipg.

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

15 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

20 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

25 facilitated.
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(1) islow it is p055|ble to obtaln hi gh- per f or mance- .heat exchangi ng
capabilities. In addition,in the enbodi nent 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 unifornalized at the front surfaces of the.front heat
exchanger (7) and the rear 26 heat- exchanger (12), air passes through

t he cross f' ow fan (6Furthermore, 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
5 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
10 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

15 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

20 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

25 portion of the dust collecting means.
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and is blown out fromthe air outlet (5). Accordingly, it is possible to
reduce noi se occurring due to the nonuniformty of the velocity of w nds
flowi ng through the front heat exchanger (7) and the rear

(12).

of the present invention, and is an enl arged view corresponding to the

heat exchanger

4th Enmbodinent Fig. 4 is a diagramillustrating a further enbodi nent

upper edge portion of the heat exchanger portion shown in Fig. 1, the other

portions of Fig. 4 beidgia¢d-andedivsh dd19es iRy ME¥nASwh S es Prolrided 1.
t he draw ng,

corr espondi ngwpeh ttieclusgertll@es ingiporeionsnandridle ENB)-wddhed eorsies onary

casi ng

10

i5

20

25

the sane reference nunerals as those of Fig. 1 show

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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blades prOV|ded in the casing (1) and di sposed above the rear heat
exchanger (12) by being spaced apart from each other, and nuneral (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

condi tioner arranged as described above,” the upper edge of the rear heat
exchanger (12) is disposed in proximty to the upper edge of the front heat
exchanger (7) ﬂe?ﬁé%&sgbse&aﬁm%h( DardBe 41¢0! VRS @ﬁg%eahd&c@l nble 1ear
heat exchanger di sposed at a position renpte fromtheé front heat
exchanger (7).anAscenfasulitt, they cmfigdodioanpt the ihegtt keclomgeng €19 of the

me height, " if, |5 Bassible L2.ingrease, the fleal exhanging o ause-

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

10 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

15 predetermined position by the guide rail provided in the

casing, and is mounted by being bent at the thin-walled

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

20 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

25 facilitated.
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area, and the heat exchangi ng capacity inproves. . Accordingly, 27 in the
cqnpact indoor unit in which the height of the casing (1) is low, it is
possi bl e to obtain high-performance heat exchanging capabilities. In
addition, in the enbodi nent 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) via the split-nozzle blow paths

(14)' - 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

5 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

10 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

15 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.

20 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.

25 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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Furthernore, the stationary casing blades (13) are fornmed 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 thrqugh a | ower

portion thereof,

into the rear

fl owi ng through the heat exchanger is nade uniform thereby making it

so as to entirely uniformalize the rate of air flow ng

heat exchanger (12). Accordingly, the velocity of a wind

possible to r%%ECE t{niﬂgokggﬁn -tgéégpfﬁgi§39§ Bhéh e Qude dtQ0lk@flng

illustrating a SErIT furt

I ment

he present invention, and

is an

enl ar ged Vi ewneeahs aspaciiteg, t the Hestheal lextchgngemspoat itenskdpagninee Fig. 1,

10

15

20

25

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

Fi,g. 1. In the drawi ng, the same reference nunerals as those of Fig. 1 show
correspondi ng parts or portions, wherei.n nuneral (15) denotes a gui de bl ade
provided in the casing (1). The guide blade (15) is arranged in such a
manner as to be suspended downward with its upper edge di sposed in
proximty to opposing portions of the front heat exchanger (7) 28 -and

the rear heat 1Rxehegaiy( 1dda &d WRboSEWEiNOpdiQ0el N@heQbaced-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.

5 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

10 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

15 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

20 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

25 present invention, there are provided the heat exchanger

comprising the front heat exchanger having an upper edge
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belng bent toward the front heat exchanger (7). I'n 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 proximty to the upper edge
of the front heat exchanger (7) inside the casing (1), and the |ower edge
of the rear heat exchanger (12) is disposed at a position renote fromthe
front heat exchanger (7). As a result, in an indoor unit having the casing

(1) of the sagerbdrdhdng iat 1o$,epoaag@lgoﬁtgohn%elaé&lbe@yhee;me@thlarwl ng
area, and the heat exchanging capacity inproves. Accordingly, in the

conpact i ndooregeding mappg pndhEhperepn heptt pechaagprgdisposed powthd t s
possible to 0b%§£'%1glg fI%%gffggg@nﬁéathggéhanger; and the plate-like dust

collecting means disposed in such a manner as to cover the heat
5 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
10 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

15 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

20 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.

25 ' In addition, as described above, in accordance with the

present invention, there are provided the heat exchanger
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exchangi ng capabilities. I.n addition, in the enbodi mrent 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 flowfan (6). In_addition, the guide blade (15) is
formed in a configuration conformng to the flowline of air fromthe
opposi ng portions of the front heat exchanger (7) and the rear heat
exchanger (12fomgrisifgCrAsS tkbow heax (6&ychanyes hnubd-nd)eamohﬂsbxt hedget he
conflguratlon of the guide blade (15) is such that [err] = -1 to 9[err],
[err] = 24[erP]’r'E’t5’“3$["€r @] 1°EF€rF‘§99" BF AN SeR SRy S thdfeME Y [1"=363 nm t o

73 mm receding manner and the rear heat exchanger disposed on the
rear side of the front heat exchanger; and the plate-like dust

5 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

10 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

15 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 exdhange is'effequd by

the heét exchanging comprised of the front heat exchanger and.

the rear heat exchanger. Accordingly, when the dust collecting
20 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

25 casing is facilitated. Additionally, there is an advantage of

improving the dust-collecting efficiency by virtue of the dust
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29 The guide bl ade (15) nmakes it possible to elimnate a disturbance caused
by the confluence of air flowing into the cross flow fan (6), thereby
making it possible to elimnate a portion wher e the wnd vel ocity
changes extrenely. Accordingly, the velocity of a wind flow ng through
the heat exchangers is made uniform thereby making it p055|ble to reduce

t he noi se. 6th Enbodi nent

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
5 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
10 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
15 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
20  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
25 means is mounted, the dust collecting means can be shaped into

2 ) K] - .'
a configuration adapted to the shape of the heat exchanger by
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Fig. 6 is a diagramillustrating a further enbodi nent. of the present

I nvention, and is an enlarged view corresponding to the cross flow fan
shown in Fig. 1, the other portions of Fig. 6 being arranged in the sane
way as those of Fig. 1. In the drawi ng, .the sane reference nunerals as
those of Fig. 1 show corresponding parts or portions, wherein nuneral (16)
denotes a blade of the cross flow fan (6) in which are formed an outer
peri pheral bl adenend ¢Ad)thiarwaXirdr pperiophefa behatley .endofsuenal bl ade
pressure surface (19), a blade negative- pressure surface (20), an arcuate

curl ed portiofPe9)is Anyadrantiaggaie ERAY ddhepBPETahioBnAt W“W\ thee
i ndoor uni t dgfst éJ].Q.ecéﬁ'Rfirm@Tahg x{_%o%reaé'{ermlned position inside the

casing is facilitated. Additionally, there is an advantage of

5 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

10 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

15 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

20 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

25 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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condi tioner arranged as ,described above, the upper edge of the rear heat
exchanger (12) is disposéd in proximty to the upper edge of the front heat
exchanger (7) inside the casing (1), and the |l ower edge of the rear heat
exchanger (12) is disposed at a position renote fromthe front heat .
exchanger (7). 30 As a result, in an’indoor unit having the casing (1)
of the sane height, it is possible to increase the heat exchanging area,

and the heat gRCHANGINInGARAC (¥ WERLONES  néECRLOAIMYY 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
5 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
10 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
15 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

20 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

25 can be obtained in a compact indoor unit whose height is low.
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in the conpact indoor unit in which the height of the casing (1) is |ow,
i s possible to obtain hi gh- performance heat exchanging capabilities. In
addition, in the enbodi nent shown in Fig. 6, the blade (16) of the cross
flow fan (6) is formed in a configuration in which the arcuate curl ed
portion (21) is added to the bl ade negative-pressure surface (20) at the
fan outer- peripheral blade end (17) of the blade (16). For this reason,

even if ‘the air cur rﬂpta&@%g& pa%geﬁegpe h???%‘ﬁlg% &{?t he g,;é)s,? fel ow fan

arge angl e
with respect tonneeging aoet{ddprovidddsapas pobleidnoos uper ebss wWhiclodeur rence

(6) for the first tine flows i'n froma dire forms a

of a rel ease ai t he tlge of . )
close to the air inlet, so that each opening formed at the

position close to the air inlet becomes narrow. Hence, the
5 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
10 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

15 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

20 | 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

25 advantage in that high-performance heat exchanging capabilities

can be obtained in a compact indoor unit whose height is low.
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flomnng round to the bl ade negatlve pressure surface..(20) side at the
forward edge of the blade*(16). Accordingly, it is possible to inprove
both the bl owi ng performance and the noi se characteristic. 7th Enbodi nent
Fig. 7 is a cross-sectional view of a separation-type air conditioner
Illustrating a further enbodi nent of the present invention. In the draw ng,
the sane reference nunerals as those of Fig. 1 show corresponding parts or

portions, wherein NURRr ghaitdhndenpt q,%arths Mﬁaq,‘% LAk i:&lt . PLRYi ded in the
eu

upper surface of the front panel (2) pper air inle
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
5 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
10 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.

e
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31 (4) is conprised of a plurality of openings in whi.ch intetrvals between
adj acent openings at a portion of the upper arT—+m-et—(4) which is close to
the front panel (2) and at a portion thereof s renote fromthe front
panel (2) are arranged to be greater than int g@m@ ”ﬂﬂj acent
openings at an internedi ate portion of the up In the
I ndoor unit of the separation-type air conditioner arranged 4s descri bed
above, the uppat £f@eaeked R8.rear heat exchanger (12) is disposed in
proximty to € upper

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
5 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 conditioner according to

10 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

15 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.

20 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.

25 5. A separate-type air conditioner according to

claim 1, further comprising:
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edge “of the front heat exchanger (7) i nside the casing (1), and the Tower

edge ‘of the rear heat eXchanger (12) is di sposed at e from
the front heat exchanger (7). As a result, in an Jmumm“mm [the
casing (1) of the sane height, it is pOSSIb|e to lndreéseLthe heav
exchangi ng area, and the heat exchanging capacity inmproves. Accordingly, in

t he conpact

possible to obtain Ai ghreriRu@BnReea

I ndoor unit in which the height of the casing (1) is low, it

HXCAMN | N On&rHe@Didsl tde e | N

'S

addition, in the enbodi mrent shown in Fig. 7, the intervals between adjacent

openi ngs at EhEPgIeed| davwardherighper apbpe¥ npdge (ZexngliclHiprossdosia to t he

front panel

10

15

20

25

gggfo1QyQ£>££E%SLng 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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porti‘on thereof which is renpte fromthe front panel (2) are-ar+anged to be

greater than intervals between adjacent openings at the internediate

portion of the.upper air inlet (4). For this rmlﬂn M““ﬂ)ﬂl Mﬂ_flow rate
of air, which has flown in through the front ai he upper
air inlet (4) due 32 to the operation of the trdss "f1ow fan (6), is

uni formal i zed at the front surfaces of the front heat exchanger (7) and the

rear heat exchanger (12),¢ biG12ih JMASHSS eLOEOUID fheeClPLs.51 ) fan

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
5 - 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

10 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

15 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

20 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

25 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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(6). \and is bl own out through the air outlet (5. Accordingly—t is

pessibl e to reduce noise occurring due to the nonuniformty of the velocity
of winds flowi ng through the front heat excharmmlw l“ ﬂ i&ﬂmr ear heat
exchanger (12). Moreover, the heat exchangers !dfstds by the front
heat exchanger (7) whose upper and | ower edge portions are respectively
made to recede and the rear heat exchanger (12) disposed on the rear side
of the front ReatspnalARIes €he -10MB8Nedgd NS tiBR dEStafd!4.@mki REat®aNS (11)
for covering these heat exchangers is provided, it is possible to obtain
an effici ent exgbeangsal,| aadi mg &inf eyt . dijspogedi bptween gnigt flreatt hgahal f of

the rear heatexchanger and said rear heat exchanger.

13. A separation-type air conditioner according to

5 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

10 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

15 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

20 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.

25 17. A separate—typé air conditioner according to

claim 15, further comprising:
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ethénger (12) and the front heat exchanger (7) are covered with the dust
col l ecting nmeans (11), i+t Fs—possrbré’TBQBBFéTn a required dust-collecting
effect. 8th Enbodi ment Figs. J\lUrans illustrating a further
enbodi nent of the present mt\iﬂmﬁi\ﬂmm‘mﬂ Fig. 8 is a vertical "
sectional side elevation of a%s rat imonstype air conditioner; Fig. 91is a
devel oped front elevation of ‘a dust collecting means showmn in Fig. 8; and

Fig. 10 is a right aigﬂﬁdel SRl Qs Rk el & 9ol PO AW, Sy LEIET ence
numeral (1) denotes the casing of the indoor unit of a separate-type air
casing. :
18. A separate-type air conditioner according to
claim 15, further comprising:
5 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:
10 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
15 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. )
20 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

25 said front heat exchanger.
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33 cunditioner; (2), the front- panei at the front surface of the casing

(H; (3), the front air inlet ont surface of the front
panel (2); (4), the upper air- MW‘(‘“‘HQ I“{the upper surface of the
front panel (2); (5), the air pr oWl at t he undersi de of the front
panel (2); and (6), the cross fIOM/fan provided in the casing (1) and

di sposed at a position corresponding to the air outlet (5). Nuneral (7)

denotes the front bgat exghangehtslispesedrisoddl@isdst NEcblai@nddaving an
upper edge portion and a | ower
Claim 22, wherein said dust collecting means covers said heat

exchanger including at least a half of said rear heat
exchanger.
5 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.

10 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.

15 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

20 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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edge portion which are respectively formed in a receding manner and are
dLsposed at positions corresponding to the front air inlet (3) and the
.Upper air inlet (4), respectively. Nuneral (8) denotes fins which are
formed of a multiplicity of alum num plates which are juxtaposed

hori zontally in a nutually “Spa‘ceﬁ’*apzrrr—rel'a‘ﬂ onship, their plate surfaces
bei ng arranged al ong the bIo the cross flow fan (6).
Nuneral (9) denotes hair pln n!ﬂw '{nt heat exchanger (7), the
hair pin tubes (9) being forme sa KUy of heat exchanging pipes

penetrating the fins (8). Numeral (100) denotes - a bent portion forned
bet ween t he upper edge portion and the Iovver edge port| on of the front heat

80

y i i i to any Of
.
figure 1to 7 ﬁgures 8to 10 any ofﬂgures 1l to 16, ﬁgures 17to 19 or ﬁgule 20 of
gures s ]

the accompanying drawings.
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exeﬁénger (7), and numeral (111) denotes a plate-like dust collecting neans
di'sposed in such a manner as to cover the front air inlet (3) and the
upper, air inlet (4), the dust collecting neans (111) being conprised of
net-1ike dust- collecting portions (112) having a dust-collecting function,
a 34 frame (113) for fixing the dust-collecting portions (112),
thin-walled portions (114) for bending which are provided on the frane
(113) in the formof ~strjps, have their |ongitudinal

81
ABSTRACT
SEPARATE-TYPE AIR CONDITIONER
The invention relates to a separation-type air
conditioner capable of in¢reasing the heat exchanging area of
a compact indoor unit and of effecting‘high-perfOrmance heat
5 exchange, and pafticularly employablé as a high-performance yet
compact indoor wunit whose height is low. A froﬁt heat
exchanger (7) having a configuration in wﬁich an upper edge
bortion and a lower edge portion are respectively ﬁade to
recede is disposed in an iﬁdoor unit. in addition, airear heat
10 exchanger (12) separate from the front heat exchanger (7) is
disposed on the rear surface side of the front heat exchanger
(7). Consequently, it is possible_ to increase the heat
.exchanging afea in an iﬁdoo£ unit having the same heighé, and

improve the heat exchanging capacity.

‘Figure 1

This Sheet Has Been Reilaced

ARARA




directions arranged horizontally, and are disposed in parallel in
spaced«&past rel ation to each other, a horizontal -novenent preventing piece
(115) projecting dowmward, and a vertical- novenent preventing piece (116)
projecting toward the front. Nuneral (12) denotes the rear heat exchanger

arranged in the sanme way as the front heat exchanger (7) and forned
separately fromthe front heat exchanger (7). The rear heat exchanger (12)
i s 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 proximty to the front heat exchanger (7)
and its | ower edge portion is inclined in a direction away fronlthe front

heat '
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exchanger (7). Numeral (221) denotes a stopper provided on the inner
surface of the front panel (2). The stopper (221) supports the _
verti cal - nrovenent preventing piece (116) by nmeans of its upper surface, and
is provided with a fitting hole (222) into which the horizontal - rovenent
preventing piece (115) is fitted. Nuneral (23) denotes an

ai r-cl eani ng/ dust-col l ecti ng neans which is disposed at a position close to
an upper portion of the front panel (2), and is arranged between the dust
collecting neans (111) and the inner surface of the front panel (2).

T _



35 1In the indoor wunit of the separation-type air conditioner
arranged as *descri bed above, the dust collecting neans (111) is nmounted in
the casing (1) through the follow ng operation: Nanely, the front panel (2)
i s opened, and the dust collecting neans (111) is placed in such a manner
as to cover the front heat exchanger (7) and the rear heat exchanger (12).
Then, if the horizontal -novenent preventing piece (115) of the dust
collecting means (111) is fitted in the fitting hole (222) of the stopper
(221), the vertical -novenent preventing piece

 BERS=BP 144926 ' T R=Y (3/19)
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(116) is supported on the stopper (221). The dust collecting neans (111) is
t her eby® di sposed in a predeterm ned position inside the casing (1). In

addi ti on, when the dust coIIectlng—neaﬂs—fiiif—rs—ﬁnunted t he dust

col lecting means (111) can be easily.sh AQB&= elgwgonflguratlon adapted to
t he shapes of the front heat exchang rear heat exchanger (12)
by nmeans of the thin-walled portions IIE d| ng. Consequently, the
dust collecting neans (111) can be e in a predeterm ned

position inside the casing through a sinple operatlon. The upper air inlet
(4) portion provided at the upper surface of the front panel (2) is
arranged to be openabl e, and

_BERE=-BP144928§ Rev (4,1 9)
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the air-cleaning/dust-collecting neans (23) can be nounted or denounted by
opening this portion. In addition, since the dust collecting nmeans (111) is
provided with the plurality of thin- walled portions (114), the dust

coll ecting nmeans (111) can be 36 used as comon conponent parts for
indoor wunits of a multiplicity of types. Al so, since the

air-cl eani ng/ dust-col lecting neans (23) is disposed in correspondence with
t he upper edge portion of

k-9 (5/18)
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the front heat exchanger (7), it is possible to obtain an efficient
dust-doll etting effect. Furthernore, by disposing the

ai r-cl eani ng/ dust-col | ecti ng nmeans (23) either between the front panel (2)
and the dust collecting neans (111) or between the dust collecting neans
(111) and the front heat exchanger (7), it is possible to obtain a required
dust-collecting effect. 9th Enbodinent Fig. 11 is also a vertical sectional
side elevation of a separation-type air conditioner illustrating a further
enbodi nent of the present invention. |In the drawing, the sane reference
nunerals as those in Figs. 8 to 10 show correspondi ng

_ BERE=BP144926 U R=P (61 8)
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parts or portions. Reference nuneral (101) denotes a rear air inlet

provi ded in‘*an upper rear surface of the casing (1); (111) denotes the dust
col l ecting means di sposed in such a nmanner as to cover the upper air inlet
(4) and the rear air inlet (101) and nounted al ong the inner surface of the
front panel (2); and (23) denotes the air-cleaning/dust-collecting nmeans

di sposed between the dust collecting neans (111) and the front heat
exchanger (7). In the indoor unit of the separation-type air conditioner
arranged as descri bed above, the dust collecting

_ﬁgﬁ=85144926
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37 nmeans (111) having the thin-walled portions (114) for bending is nounted
by an ‘operation similar to that of the enbodi mrent shown in Figs. 8 to 10.
Accordi ngly, although a detailed description will be omtted, it is
apparent that an effect simlar to that of the enbodi nrent shown in Figs. 8
to 10 can al so be obtained in the enbodi nent shown in Fig. 11. In addition,
I n the enbodi ment shown in Fig. 11, since the dust collecting neans (111)
i's mounted along the inner surface of the casing (1), the area of the dust
collecting neans (111) is enlarged, so that the dust-collecting

§§—39144gzs | R—Y (8/19)
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capabi |l ities, can be inproved. Furthernore, since the dust- collecting
portions (112) are provided for the upper air inlet (4) and the rear air
inlet (101), respectively, it is possible to obtain a nore reliable
dust-col l ecting effect. For this reason, in the indoor unit of the casing
(1) having the sanme height, it is possible to obtain high dust-collecting
capabilities. 10th Enbodinent Fig. 12 is also a vertical sectional side

el evation of a separation-type air conditioner illustrating a further

enbodi nent of the present invention. In the drawi ng, the sane reference
nunerals as those in Figs. 8 to 10 show correspondi ng

_£§i5=§?14492§_ "x—y(3/19)

Flg. 11

-t

L~ 0

is Sheet Has Been R laced )

Rl



parts or portions. Reference nuneral (111) denotes the dust collecting
nmeans: covering both the front heat exchanger (7) and the rear heat
exchanger (12) and nounted in such a manner as to conformto the respective
configurations of these heat 38 exchangers; and (23) denotes the

ai r-cl eani ng/ dust-col | ecti ng means di sposed between the dust collecting
nmeans (111) and the front panel (2). In the indoor wunit of the
separation-type air
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conditioner arranged as descri bed above, the dust collecting neans (111)
having the thin-walled portions (114) for bending is nounted by an
operation sim.lar to that of the enbodi mrent shown in Figs. 8 to 10.
Accordingly, although a detailed description will be omtted, it is
apparent that an effect simlar to that of the enbodi mrent shown in Figs. 8
to 10 can al so be'obtained in the enbodi ment shown in Fig. 12. In addition,
in the enbodi nent shown in Fig. 12, since the dust collecting neans (111)
is made to conformto the configurations of the front heat exchanger (7)
and the rear heat exchanger (12) and is nmounted on the inner surface of the
front panel, the area of the dust collecting neans (111) is

This Sheet Has
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enl arged, so that the dust-collecting capabilities can be inproved. For
this feason, in the indoor unit of the casing (1) having the sane height,

it is possible to obtain high dust- collecting capabilities.

Additionally, since the dust collecting neans (111) is disposed in
conformty to the configurations of the front heat exchanger (7) and the
rear heat exchanger (12), the space within the casing (1) can be saved, and
unillustrated devices for other functions can be accommpbdated in the saved
space. 11th Enbodi nent

_BEBE-FEP144926 R—Y (13/18)
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39 Fig. 13 is alsg a vertical sectional side elevation of a separation-type
air conditioner illustrating a further enbodi nent of the present invention.
In the drawi ng, the sane reference nunerals as those in Figs. 8 to 10 show
correspondi ng parts or portions. Reference nuneral (24) denotes guide

pi eces 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
bet ween the upper air inlet (4) and the rear air inlet (101). Nuneral (23) .
denotes the air-cleaning/dust- collecting neans di sposed. between the dust

col l ecti ng neans

EREE=BP144026 A-P (14/19)
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(111) and the front heat exchanger (7). In the indoor unit. of the
separdation-type air conditioner arranged as described above, the dust

coll ecting nmeans (111) having the thin-walled portions (114) for bending is
nounted by an operation simlar to that of the enbodi nent shown in Figs. 8
to 10. Accordingly, although a detailed description will be omtted, it

I s apparent that an effect simlar to that of the enbodi nent shown in Figs.
8 to 10 can also be obtained in the enbodi mrent shown in Fig. 13. In
addition, in the enbodi mrent shown in Fig. 13, when the dust collecting
means (111) is nounted, the dust collecting neans (111) is guided to a
predeterm ned position by the guide

_ BERS-BP144926 A= (16/189)
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pi eces (24), so that the dust collecting neans (111) can be easily nounted
in a predeterm ned position in the casing (1) by a sinpler operation. 12th
Enbodi ment 40 Fig. 14 is also a vertical sectional side elevation of a
separation-type air conditioner illustrating a further enbodi ment of the
present invention. In the drawing, the sane reference nunerals as those in
Figs. 8 to 10 show correspondi ng :
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parts or portions. Reference nuneral (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). Nuneral (26) denotes a stopper provided at a term nating
end of the guide rail (25) at a position close to the rear heat exchanger
(12). Nuneral (23) denotes the air-cleaning/dust-collecting nmeans di sposed
between the dust collecting neans (111) and the front heat exchanger (7).
In-the indoor unit of the separation-type air conditioner arranged as
descri bed above, the dust collecting

£,

Ay (17/189)
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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
t hrough an operation simlar to that of the enbodi nent shown in Figs. 8 to

10. Then, the dust collecting neans (111) is stopped at a predeterm ned
position by the stopper (26) and is thus nounted. Accordingly, although a
detail ed description will be omtted, it is apparent that an effect simlar

to that of the enbodi nent shown in Figs. 8 to 10 for nounting the dust
collecting neans (111) in a predeterm ned position within the casing (1)
can al so be obtained easily in

-
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41 the enfodi nent shown in Fig. 14 through an even sinpler operation. In
addition, in the enbodi nent shown in Fig. 14, the upper air inlet (4)
portion is arranged to be openable, and after the upper air inlet (4)
portion i's opened, the dust collecting neans (111) is nmounted at a
predeterm ned position by nmeans of the guide rail (25) and the
stopper (26). Furthernore, since the dust-collecting portions (112) are
di sposed at the front air inlet (3) the upper air inlet (4), and the rear
air inlet (101), respectively, it is possible to

_ WEES=BF144926 ALy (19,19
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obtafn a nore reliable dust-collecting effeqgt. k@yﬂAgﬁp@ﬂg 1 oF
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. j BACKGROU?D OF THE INVENTION
Theg present invention relates to a separate-type air
conditioneé idﬁwhich an indoor unit is separated.

y
Fig. 213 is a cross-sectional view illustrating a

conventidggiﬁ¥S§parate-type air conditioner shown in, for
instance, Japanese Pétent Application Laid-Open No.
118430/1985. 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 brovided in the upper
surface of the front panel (2); (5), an air outlet provided at
the undexrside of the front panel (2); and (6), a créss 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 @ lower
edge éortion 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)

o«
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t he rear heat exchanger (12). In the indoor u
condi ti oner arranged-as descri bed above, the
having the thin-walled portions (114) for ben
the; guide rail (25) and is guided by nmaking u
t hrough an operation simlar to that of the e
10. Then, the dust collecting neans (111) i
position : 2

IR A i Jee jjon-type ai
WP ns (111)
g 42 is ingefted into
of 2B 399 n§ fcti on

di nent shown {n]JFigs: 8 to
st opped at & prefleterm ned

o

TR Y B BN, Depcrmge s

denotes hair pin tubes of the front heat exchanger t?), the
hair pin tubes (9) being formed by a plurality of heat
exchanging pipes penetrating 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 th; 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 portiéﬁ'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
conditioneré, 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)

r



by the stopper (26) and is thus nounted. .Accordingly, although a detailed
description will be omitted, it is apparent that an effect simlar to that
of the enbodi ment shown in Figs. 8 to 10 for nounting the. dust collecting
meafds (111) in a predetermi ned position within the casing (1) can al so be
obtained easily in the enmbodi nent shown in Fig. 15 through an even sinpler
operation. In addition, in the enbodi ment_shown in Fig. 15, the upper air
inlet (4) portion is arranged to be opena%le and after the upper air inlet
(4) portion_i,s _opened, the,dust coIIectlng nmeans (111) is pounted at a

predet er mi ABG |t939?%y hatled (4het quququ t?%SPelgﬁf Yhethe

stopper (ggglng (1) is made low, and the indoor unit is made compact.
However, there has been a problem in that it is difficult to
sufficiently increase the heat exchanging area, making it
difficult to obtain high performance of heat exchange.

In. addition, since  the filter (11) formed wifh a
uniform thickness is disposed in front of the front heat
exchanger (7) in a curved manner, thére 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-typé air conditioner capable of easily inéreasing —.—-

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-type air conditioner
capabie 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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Furthernore, since the dust collecting nmeans ({#j

conformity to the configurations of the front |hgs and t he
rear heat exchanger (12), the space within th saved,

uniTlustrated devices for other functions can, t he sav
space. 14th Enbodinent Fig. 16 is also a vertikd g el evati
of a separation-type air conditioner illustrating a further enbddi nent o
the present invention. In the drawi ng, thé sam meTal s as th

in Figs.

8 to 10 shom1corre ondi
In order té)attafh the above-noted and other objects,

the presen;-invention 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 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.

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

The present invention further provides aseparate-type
air conditioner which comprises: a front"heafaaexchanger
disposed in an indoof 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

and
ed
on

ose

exchanger such that an upper edge of the rear heat exchanger is -

disposed in opposing relation to an upper edge,of.ﬁﬁé 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 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.

is Sheet Has Been RTlaced
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43 parts or portions. Reference nuneral - (111 - t#st col | ecting

means which is provided in the casing (1) aj F%@Wﬁﬁﬁﬁh n-wal | ed
portions (114) for bending are provided in HegpeetrveTorne ortions close

to 3he upper front and the upper rear of thg §asipg.
denotes the air- cleaning/dust-collecting ars w | §phsed bet ween
the dust collecting nmeans (111) and the frort | .
i ndoor unit of the separation-type ai r conditt i oner arranged ag described

above,

al (23)

t he dust collecting neans (111) havi ~teirt 'marr' ortion
(114) forqﬁﬁﬁﬂ?ﬁpore' itgis posgiblé to réduce nonuni ormigy En éhe

velocity of a wind occurring in vicinities of upper portions of
the front heat exchanger and 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 reced;ng 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 reér heat exchénger being 5ﬁxtaposed at
intervals greater than those of fins of the front heat
exchanger. |

In the separation-type air-conditionexr of lhe present
inventioh,6 arranged as described above, it is. possible to
increase the heat exéhanging 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 from 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 separately from the front heat

exchanger and disposed on a rear side of the front heat

7). In the



is pounted by an operation similar to that of REE;$§§§@E BisHown in gigs.
omtted, it

8 to 10.  Accordingl'y; although a detail ed dpsgrrptramwTT i

i s apparent that an effect simlar to that ofjth t wn in Figs.
8 tQ 10 can al so be obtained in the enbodi nen >héﬁﬁ2&ﬁ‘ggg 6] t hrough a
S h oMt

sinmpl er operation. In addition, in the enbodi

bending formed in the respective corner forti f f

The front BEHRIGas 7 A CHERF Lae %yrcmg«{a’“l?ie%g"?ﬂ Péa'r%?aermil‘f{aai‘fﬁy"

CO'leCtinquEgpilt—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 indoor unit having the
same height, and improve the heat exchanging capacity.
Furtheimore, 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 sébarate-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 .fear side of the front heat-
exchanger; and a guide blade arranged in such a manner #s to be -
suspended downward with an upper edge tﬁereof 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 cpnditioner according to the
present invention arranged as described above, it is possible

to increase the heat exchanging area in an indoor unit having



an be
1) having the
Icapabilities.

(111) is enlarged, so that the dust-collecff;
i mproved. For this reason, in the indoor uphka: f
sane height, it is possible to obtain high $ cti

44 Eurthernore, since the thin-walled portiops Z$QOT 166t
nmeans (111) are formed in the respective cgrper portions
front and the upper rear of the casing (1)
dust-col | ecting 7 | I

the same height, and improve the heat exchanging capacity.

tip obtain high

Furthermore, the guide blade mékes 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 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
é 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 éortion formed on a blade
negative-pressure surface of a bladeiof a cross flo; fan 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 is possible to
increase the heat exchanging area in an indoér 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
poftion of the blade of the cross flow fan.

The present invention further pfovides a separate-type
air conditioner which comprises: a front heat exchanger

disposed in an indoor unit and having an upper edge'portion and

ust collecting
e to the upper



capabilities. Additionally, in the enbodi ment siux

air inlet (4) portion-is arranged to be openabl’-; HEal R pper air
inlet (4) portion is opened, the dust coIIect|np|Teans (111) i ount ed at
a peedeterm ned position via the front panel (2} hAn®@BheT 196 |

ai r-cl eani ng/ dust -col I ecting nmeans (23). Moreover; S|nce t he t | f-wal | ed

portions (114) of the dust collecting means (11f)™af
processi ng cost can be reduced, thereby naslng; t p055|ble to _cutf back on

the fabrication cost. 15th Embodi ment
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 upper air inlet formed by a plurality of
mutually spaced apart openings and 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 a front panel of-the indoor unit and at a portion thereof
which is remote from the front panel are arranged 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 é;ssible to
inorease 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 intervals between °

adjacent openings at the intermediate portion of .the Gﬁper air: -

inlet, after the flow rate of air, which has flown in, is
uhiformalized 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;



Figs. 17 to 19 are diagrans iIIustrating a furt'.. =
present invention, in-which Fig. 17 is a verti JALTSA o o
of a separation-type air conditioner; Fig. 19 ifsa developeﬁ“r opt

.t he

hel evati on

el evation of a dust collecting neans shown in F g;@g@peggﬁ 9is a

right side elevation of Fig. 18. In the dramnnus same rgfgrence
nuneral s as those in Figs. 8 to 10 show cor r esfofteirrg—perst =) pprtions.

Ref erence nuneral (111) denotes a plate | Pke dyst coIIectlng means mhhchhls
[ o copver e front heat and the

?g;?oﬁggtln ucﬁaé W?Tﬂﬂe Slﬁ whgch a ?ront air inlet is provided at a

position corresponding to the lower edge portion of the front
heat exchanger and an upper air inlet is provided at a position
corresponding to upper edge portions of the front heat

exchanger and the rear heat exchanger. In this case, 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 héat exchanger‘and the rear
heat exchanger. Moreover, the separate-type aif.conditioner
may further be provided with the upper air inlet hh&lng an area
of openings greater than an area of openings in the.front air
inlet so that ai; is sucked 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
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

Sheet Has Been Rep laced
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45 and conformto the configurations of these REA’&A@%@ ,ﬁ? I n the dust

coIIectlng means (111)% the thin-walled portipns (114):for bdndi ng are
provided at positions corresponding to a benti por ipCPfiegde {f jont heat
exchanger (7), an upper edge portion of the ffont heat exchardgdr (7), and
an upper edge portion of the rear heat exchanper—tIZ)ys—TEspecCtijvely. The
thin-walled portions (114) for bending have V} shaped cross sectlions, have
their longitudinal directions arranged hdQi zontally, and are disposed in

parall el in spaced- apart relation to each other. In the indoor unit of the
separatlm?q%pglﬁpPse 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.

The present invention further provdes a separate-type
air conditioner which comprises: a heat exchanger disposed in
an indoor unit; and a plate-like dust collecting means disposed
in suéh a manner as to cover the heat exchanger and arranged
along’ a front air inlet, an upper air inlet,'andaa rear air
inlet of '3 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. spa'éé'd-apart
relation to each other.. .

In the sepération-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



condi tioner arranged as described above, the HIEE" rans (111)
having the thin-walled.portions (114) for be:'*“y“fﬁ CEEBY  an
operation sinmilar to that of the enbodi nent sho I n Flgs 5t; 10.
Accordingly, although a detailed description; Eilzqgggwﬂ@gpdi it is
apparent that an effect simlar to that of the! nbodlnent shf in Figs. 8

to 10 can also be obtained in the embodi ment 1 y 7{to 19. In
addition, in the enbodi mrent shown in Flgslllﬁ_toNJQHhthe dust ¢ol | ecting

means (111) is made to conformto the confliuratlons of both the front heat

exchanger 19)25RaN98e LRI HR f&QMa 2t bheeRPest 2l Keinheh- vanted

d al ong t hese heat exchangers.
SHE N O A T :

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 éollecting means disposed
in such a manner as to cover the heat exchanger and conform to
a configurétion 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 fofm of strips, have
their longitudinal directions arranged horizontally, and are
disposed in parallel in spaced-apart relation to each other.

In the separation-type air-conditioner of Ehe present
inventioh, 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 beihg 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 present invention further provdes a separate-type
ai; conditioner which comprises: a heat exchanger disposed in
an indqor 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



Accordingly, the area of the dust collecting ;
that the dust-collecting capabilities can be

ar ged,

SO

reason, in

t he_i ndoor unit of the casing 46 (1) havin | it is
possi ble to obtain high dust- collecting capabi aIIy, in th
enbodi ment shown in Figs. 17 to 19, the upper! fion is

on is

arranged to be openable, and after the Uﬂfer
opened, the dust

¢ i e SRS e, P MM SR

portions having a dust-collecting fuﬁctlon 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 ﬁanner as to cover the heat exchangér, and
is arranged along the front air inlet, the upper air?inlet, and
the rear air inlet of the casing by being guided to 4
predetermined positibn 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 heqt exchanger and arrandgeéd 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

e

——



panel (2)

“ t he front
and the air:el eani ng/ dust-coll ecting{m r, since
the thin-walled portions (114) of the dust colje are

di sposed at the bent corner portions in the cohf} gurations of ftHe front

heat exchanger (7) and the rear heat exchangerj (IZ)~as~shews.idniFig. 17,
I s possible to obtain high dust-collectigg ca "gghgg. Furt hegnore, since
the dust collecting neans (111) is di sposed in conformty to~

configuratiaons of the front heat _exchanger K (7) and the rear heat, .

exchanger D) andea sguidevwrefiln Ry ided (ihecaRsShBIs&PEd digmpsing

q;ed %gvices ifr gther functioq§ can_bhe acconnndgted I n the igved
he collec a Y

unillustr
space.

ust ing means a predetermined position
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 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 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 portiQnsfﬁéving a

dust-collecting function and with thin-walled portions for
bénding 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.

it

st



Mor eover, since the thin-walled portions (114) off _
(111) are reduced, the processing cost can be requUiedsi {0 L i
possi ble to cut back on the fabrication cost. 16tth{Enbodi nent F

R“‘Hie;{i_NSHEEi 28 rfans

20 is a

diagramillustrating a further embodi ment of the|pfeseBiOGTheS@s i pnl and

corresponding to Fig. 22 referred to earlier. Asif
conponents and portions of Fig. 20, the inﬂfor upit of the Separat]on-type

air

r other unillyusfrated

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 the 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 plate-like duét collecting means disposed
in such a manner as to cover the heat exchanger agd 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 pfovided 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 aYranged. -
horizontally, and are disposed in parallel in spaced-apart
rélqtion 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



47 conditioner is arranged in the sanme way as ﬁ?i~»

above. In the drawi.ngs, the same referenc
8 to 10 show correspondi ng parts or portions.
denotes a bent connecting portion of the fins (
position on the fins (8) which is close to the
(82) denotes an opening which is forned on the

:ﬂflf§§$HEEI=ferred to

Jiunerars as tfhoge in Figs.

ef enened Husren
) ! &ﬂ?gﬁﬁis pr
A cn 1

vilded at a
ront side of the

bent

portion as the fins (8) are bent at the behd co

). Nuner al
et i “portion (81), and

nuneral (83) .denotes junction whjch is formed as vertically nutually
opposing( &?Hﬂ“%iﬁ?éﬁ#ﬁ?(%ﬂlQﬁﬂﬁi%ﬁglEﬁﬁﬁﬁ?ﬁ%e?bﬁhgﬁnﬁhﬁgf¥ﬁ§aP§fdaF@

bent at t%%e férm 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 separate-type
air conditioner which comprises: a heat exchanger disposed in
an indoor unit; and a plate-like dust collectiné means disposed
in such a manner as to dover 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 functionland with thinlwall;d 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 at positions

being disposed

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



bent connecting portion (81). In the indoor unit of the separation-type air
condi tioner arranged ‘as described above, the dust collecting neans (111)
having the thin-walled portions (114) for bending is nmounted by an
opeiation sinmlar to that of the enbodi ment shown in Figs. 8 to 10.

Accordi ngly, although a detailed description will be omtted, it is
apparent that an effect simlar to that of the enbodi nent shown in Figs. 8
to 10 can al so be obtained in the enbodi nentyghown in Fig. 20. Also, in the
enbodi nent_shown in th.

20, as_the bent connecting portion (81) is
provi ded s ohC oF IRF th? (}Bﬁa%leé‘ﬁ?‘laé‘g@ s‘gnijo ‘i‘?‘l’é‘((flf ntCaj the
inlet (3) égﬁkféﬁigé{gn(gi the 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 recéding
manner and a rear heat exchanger disposed on a rear side of ‘the
front heat exchanger. 1In this case, héaf exchange is effected
by the heat exchanger comprising the front heat exchanger
having an wupper edge portion and a lower édge portion
respectively formed in a receding m;nner and the rear heat
exchangér disposed on the rear side of thé front heat
exchanger. Moreover, the separate-type air'boﬁdiéioner may
further tomprise: 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 éase, dust is collected from éucked-in
air by the air cleaning/dust collecting means disposed at a

position corresponding to the upper edge portion of the front

heat exchanger.
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ar e _bent,

each other and the:.junction (83) is forned
openi ng (82) becomes narrow, so that it is 48 pos

dr awback

i nsufficient dehum dification because the air, whithiis. sucked int;

3

the vertically nutually opposing ends of'REpLACigE&%)S

\L
ible. to overc
%5@&1‘ %95 du

of dew condensation occurring on the cros

cross flow fan (6) through the openings (82) |s d fflcult to COME iinto

contact with the fins (8). Accordingly, in't

QL. ot I’n

Also, the separate-type air conditioner may further

comprise: air cleaning/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/dust collecting means disposed either between a ffont
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

n
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. 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, and




whi ch the height of the casing (1) is low, it is possible to obtain high
dehum di fying capabil-i'ties. Additionally, as the junction (83) is forned
when.-the fins (8) are bent and the vertically nutually opposing ends

appr oach each other, a gap between the vertically nutually opposing ends
decreases. Accordingly, it is also possible to overcone the drawback of dew
condensati on occurring on the cross flow fah (6) due to insufficient
dehum di fication because the air, mhichlS;sucked into the cross flow fan

6) th h t 82 1t t t tact with th
s (8) WAEEBLAVRARESSIRY nENdEmss ttbc“ “%nicat%ne#‘%]\h%ﬁ‘ hESheFghngr

the casi ngol(:il.}.olns alp%lyfoachl Sea%?lssomler glrrrt]\ t};}%h 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 present
invention;

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

Fig. 3,is an enlarged perspective view corresponding to
a heat exchanger poftion 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; e -

Fig. 5 is an enlarged view corresponding to the heat
ekchanger 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;
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dehum di fying capabilities. As described. above, in accordance with the
present invention, the:front heat exchanger havi ng an .upper edge portion
and a | ower edge portion respectively formed in a receding manner is

di sposed in the indoor unit, and the rear heat exchanger separate fromthe
front heat exchanger is disposed on the rear side of the front heat
exchanger. Consequently, it is possible to increase the heat exchangi ng
area in the indoor unit having the same heijght, and

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 illustrating an eighth
embodiment of the present invention;

Fig. 9 is a developed front elevation of a dust
collecting means sﬁown 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;

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

Fig. 13 is a vertical 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 conditioner illustrating a 13th embodiment

of the present invention;
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conpact indoor unit whose height is low In addiﬁic
in accordance with the present invention, the frnt
an upper edge portion and a | ower edge portion ré
recedi ng manner is disposed in the indoor unit
formed separately fromthe front heat exchange

side of the front heat exchanger such that an u er ed e of the, rear heat
exchanger is dlsp §igd Hﬁf g &ﬁ%ﬁ%ﬁ%(ﬁ??%ﬁ%ﬁghpﬁéﬂ effEGItioR Plost

hieat exchan aratlon-type air conditioner illustrating a 14th embodiment

of the present invention;

Fig. 17 is a 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 'illu;trating 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-type -
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



with a gap therebetween, and the rear heat exchanger is inclined downward.
Consequently, it is pdssible to increase the heat exchanging area in the

i ndoor unit having the same height, and inprove the heat exchangi ng
capacity. Furthernore, it is possible to reduce nonuniformty in the
velocity of a wind occurring in vicinities of upper portions of the front
heat exchanger and the rear heat exchangz;. Therefore, there is an

advant age in that high-perfornmance heat changi ng capabilities can be

o0 1o 00 R Bt oI B ARq! P P, e
occurring ;ﬂ’:@/f@e& he oy f Q:ra@i% Of(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 (3j 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 egchangé}’(7), the
hair pin‘ytubes (9) being formed by a plurality of heat
exchanging pipes penétrating the fins (8).

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 on the rear side of the front

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

(4).
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the velocity of the wind in the vicinities of the upper portions of the
front heat exchanger dnd the rear heat exchanger. 50 In addition, as
descri bed above, in accordance with the present inventi.on, the front heat

exchanger

havi ng an upper edge portion and a | ower edge portion

respectively fornmed in a receding manner is disposed in the indoor unit,
and the rear heat exchanger, which is forne%xfeparately fromthe front heat

In the indoor unit of the sepafation—type air
conditioner arranged as described above, an upper edge of the
rear heat exchanger (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 reér heat exchanger (12) is
disposed at a position remote from the front heat exchﬁnger
(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 pos§ible to obtain high-performance heat
exchanging capabilities: | i
I? 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).
Conéequently, 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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exchanger and whose fins are juxtaposed at int-r;su-y ﬁdqh"' .y
fins of the front heat-*exchanger, is disposed o eal e
Lckigg%?tmgbhe

heat exchanger. Consequently, it is possible to
exchanging area in the indoor unit having the s3 and

heat exchanging capacity. Furthernore, after the e

rear heat exchanger, air passes throughﬂﬂhe cr osbfleow-far-and i s bl own out
fromthe tl et Therefo there is ap advant age t
erforman@é Hé'g"t aks Sfafdit angaégﬁ ?ff’?é@r‘éﬁn ge Jolﬁtaaf‘f%g)c?la"égdgorlr“paa
IﬂdOOflﬂHé ﬁ%@?fbﬂ§'93t1&5r$9$’tﬁgdhéégnékEXanEhﬁﬁeefflc1ency

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 numeralé as
those of Fig. 1 show corresponding parts or portions, wherein
numeral (12) denotes a rear heat exchangef 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 on the rear side of the front heat exchanger (7)
in correspohdence with the upper air ihlet (4). The rear heat
exchanger (12) is disposed such that the upper &dge gf»the rear
heat exchanger (12) opposes the upper edge of the front heat
exchanger (7) with a gap therebetween, while the lower edge
side of the rear heat excﬁanger (12) is disposed at a position
remote from the front heat exchanger (7).

In a cross section of the indoor unit of the

separation-type air conditioner arranged as described above, . -

the rear heat exchanger (12) is disposed in correspdndence 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 hav%ng the casing (1) of

the same height, it is possible to increase the heat exchanging



is an advantage in that it is possible tor
occurring due to the-nonuniformty of the v

REPES TN RERENOI Se
Ge+-Y—0I-hE Ry in the

nd the rear

heat exchanger. In addition, as described alkho with the
present invention, the front heat exchanger yilge portion
and a | ower edge portion respectively forne ner is

di sposed in the indoor unit, and the re24 h

front heaérgéfhgﬂge£hésheat exchanging capacity improves. Accordingly,

in the comp;ct indoor unit in which the height of the casing
(1) is low, it is possible to obtain high-performance heat
exchanging capabilities.

In-a&dition, in the embodiment shown in Fig. 2, since
the rear heat exéhanger (12) is arranged in the shape of a
chevron with an 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 hea£ 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 lhe wind in
the vicinities of the upper portions of the front heat
exchanger (7) and the rear heat e#changer (12).

3rd Embodiment

Fig. 3 1is a diagram illustrating still. another
embodiment of the preéent invention, and is an enlarged -
perspective view corresponding to the heat exchangef ‘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 exchanger (7) and
formed separately from the front heat exchanger (7), the rear

heat exchanger (12) being disposed on the rear side of the

rate fromthe

P
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riovi ded are
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FPEACEMENT
51 disposed on the rear side of the front heat _RE”LKCBMPN
stationary casing bl ades which forma pluralityjo I
for uniformnalizing the rate of air flowing into}t e%fégﬁﬂnggé ekchanger .
Consequently, it is possible to increase the heat akealin the

i ndoor unit having the sanme height, and inprovej the heat exchahglng
capacity. Furthernore, the stationary casi ng—-bl-ades—mrake -rt—possible to
reduce the rate of air flow ng through an Ypper portion of the rear heat

exchanger and increase the rate of air flow ng through a |ower portion
thereof , tieAh 1Mt | PRIRARGSF of Al £2i HQIF%PPafi@nSfa yith 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 lower edge side of the rear heat
exchanger (12) is disposed at a position remote from the front
heat exchanger (7). 1In addition, the fins (8) of the rear heat
exchanger (12) are juxt&posed at intervals greater than those
of the fins (8) 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 thé’casi;g (1), and
the lower gdge 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.theé casing —---

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

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

front surfaces of the front heat exchanger (7) and the rear



flowing into the rear heat exchanger. ThereforeZEEBEQQEME%EMSHBEBntage in
t hat hi gh-performance:. heat exchangi ng capabilitijeg~tan~be obtai hefd in a

conpact

advantage in that it is possible to uniformaliz
flowi ng through the heat exchanger, thereby makijng
the noise. In addition, as described above, in

i nvention, the front heat exchanger havipg an u

i ndoor unit whose height is low. Additi

nal L.y c&ﬁe- « sl ah
thezl‘t;’e'o'cf"l@f/lB of h w nd

' +e—t 0} r educe
ccordance with thF pr esent

“edge~portToMand a

| ower edge portion respectively formed in a receding nmanner is disposed in
t he i ndoohea# exchaagefe (Adar, Rdat pPassiesn hrosghatiice cmasm ttHow damn (feat

exchanger is disposed on the rear side of the front heat exchanger. Al so

and is blown out from 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).

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 sEatio;ary casing
blades prqvided 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“edéé'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 inddor 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,



opp05|ng portions of the front heat exchanger _ £y +

exchanger, a | ower edge portion of the guide bl d%ggﬁgﬁgﬁggn tjoward t he
front heat exchanger. Consequently, it is pops|ble t’G'i tcPe t he heat
exchanging area in the indoor unit having theis ' d i nprove the

heat exchangi ng capacity. Furthernore, the guj de bl ade makes it} possible to
elimnate a disturbance caused by 27 . i o, el

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 ihto the rear heat
exchanger (12) via the split-nozzle blow paths (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 veldcityaof a wind
fléwing 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 portions of Fig. 5 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 (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)



t he,confluence of air flowng into the cross flow
possi ble to elimnateia portion where the wi nd vd|
Therefore, there is an advantage in that high-per
capabilities can be obtained in a conpact indoor
Additional ly, there is an advantage in that it is|ppssible to unil
the velocity of a wind flowi ng through the heat exchamger,t her eby
possible to reduce the noise. In additi @8 as desgribed alRQVe-h

{changi ng

nj t VHOEE WEbgNt |

d ith th t invention, front B h i
pper - edgEMoFPPoReaRdiaF oREPNEREEZ b on®y LOKEEL BURFyOPEr RGN FRCREDE
receding EEEHSrbéﬁtd%%%%§%9€H%tf?%dé’(¥§£‘£¥éhaéﬁg¥tpf)fear

In the indoor wunit 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 exchanger (7) inside the casing (1), and
the lower edge of the rear heat exchanger (12) is disposed at’
a positipn 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—pérfofhance heat
exchangirng, 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). In -
addition, the guide blade (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 8, = -1° to 9°, 6, = 24° to 34°, L, = 33

mm to 43 mm, and L, = 63 am to 73 mn.



heat exchanger separate fromthe front heat exchanger is disposed on the
rear side of the front: heat exchanger. Also, the arcirgte curled portion is
provi ded on the bl ade negative- pressure surface of a blade of the cross

flow fan

of the indoor unit at a fan outer-peripheral blade end of the

bl ade. Consequently, it is possible to increase the heat exchanging area in

the i ndoor unit having the sane height, and inprove the heat exchanging

capacity.

Furthernore, the 53 29

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, thereby making it possible to

reduce the noise.

6th Embodiment

Fig. 6 is a diagram illpstrating a further embodiment
of the present invention, and is an enlarged view corresponding
to the cross flow fan shown in Fig. 1, the other portions of
Fig. 6 being arranged in the same way as those of Fig. 1. 1In
the drawing, the séme reference numerals as Ehoseﬁof Fig. 1
show corrgsponding parts oxr 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 -

ey m

arcuate curled portion end (22).

In the indoor wunit 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 ﬁeat 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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occurrence of a release when the air current passRﬁ
first tinme flows round.to the bl ade negative-pregsu
forward edge of the blade, can be suppressed by tijhe
of the blade of the cross flow fan. Therefore, therje is an advanfja
t hat hi gh- performance heat exchangi ng capabilitigs €an ar ned{i
conmpact indoor unit whose height is |ow, and therle_is..another. adyal
that it is possible to inprove both the bBOw ng performance and the noise
characteristic. In addition, as described above, in_accordance with the
present invention,Ag e Festvit hd@t aBx&REAGEr URAYi RV hRIubhercatiyrd pot } idh

and a | ower, edge rtiQn respectivel orned, in a .
the é%méy%eié%t, %tpgs poss¥b£e 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. 6, the
blade (16) of the cross 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'fronl;=d£rection
which forps a large angle with respect to the blade (16), it is
possible to suppress ﬁhe occurrence of a release at the.time of
flowing round to the blade negative-pressure surface (20) side

- at the fﬁrward edge of the blade (16). Accordingly, it is

possible to improve both the blowing performance and the noise-
characteristic. o
7th Embodiment

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 cdrrésponding parts or portions,

wherein numeral (4) denotes the upper air inlet provided in the

upper surface of the front panel (2), and the upper air inlet



TINBELAUENVIEN S
recedi ng manner is disposed in the indoor unit, afdfthe rear heat} eh
separate fromthe front heat exchanger is disposed 4n:-PEQERMmEsi o]
front heat exchanger.” Al so, the upper air inlet ig ¢isposed in anjfu
surface of the indoor unit such that intervals betjne '
openings at a portion of the upper air inlet whiclf is close to the F
and at a portion thereof which is close-to the rear are arranged to be
greater than intervals between adjacenblones of the openings at an

internedi ate portion of the upper air inlet. Consequently, it is possible
to increddd tise compriseashafgian®lared ity ofe opeadagsudint W d ntige vl
hei ght, and

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
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).

As a result, in an indoor unit having the ca;ing (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'casihg
(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 intervals 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



I nprove the heat exchangi ng capacity. Furt hery

bet ween adj acent openi'ngs at positions close to
portions of the upper air inlet are arranged to
bet ween adj acent openings at the internedi ate p
[ after the flowrate of air, which has fl
t he front surface of the heat exchanger the ail

if yiatMal s

-y respectl"e edge

e QI enﬁggar nterval s

! |on 0 fpgdr air
ts—unifdr mal i zed at

asses t hrough tihe cross

D

flow fan and is bl own out through the air 3putlet. Therefor@““*‘”

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 kll) for covering these
heat exchangers is provided, it is ipossible tx:*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 duet collectinglmeans (11), it is possible to obtain

Ia required dust-collecting effect.

8th FEmbodiment e T N

Figs. 8 to 10 are diagrams illustrating a further
embodiment of the present invention, in which Fig. 8 is a
vertical sectional side elevation of a separation-type air
conditioner; Fig. 9 is a developed froﬁt 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 numeral (1)

denotes the casing of the indoor unit of a separate-type air



there is an advantage in that high-performance | Bhpabilities
can be obtained in a conpact indoor unit whose it tionally,
there is an advantage in that it is possible to hd g@ﬁﬁj oc urrlng due
to the nonuniformty of the velocity of wi nds f #é d@% q q front
heat exchanger and the rear heat exchanger. |n adil ) Y bed
above, in accordance with the present invention t he front heat ekchanger

havi ng an upper edge portion and a | ower edge pe#%#eﬁwaSQeﬁtlvely f or med
in a receding, jmpner i s in the inﬂoor |t t he rear

h
exchanger lRer bt T he BREnE FRak: PaRehangelNes tatlih it 155 1oF rbhe

side of thceasf;{r?gnt(lf??t (%C,hagﬁe 'fron?: 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 frbnt panel (2);
and (6), the cross flow fan provided in 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 multiplicitynof 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 penetrating the fins (8). o T e
Nuﬁeral (100) denotes a bent portion formed between the
upper edge portion and the lower edge portion of the front heat
exchanger (7), aqd 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



provided are the fan disposed between the frontfhggt 'Eﬁﬁﬁﬁd the rear
heat exchanger and the front panel in which the¥gs S llaren iis provi ded
at a position corresponding to the | ower edge p r1|on of tﬂg rort heat
exchanger and the upper air inlet is provided a Bortr pondi ng
to upper edge portions of the front heat exchange and the Learl heat
exchanger. 55 Consequently, it is pggsible t Ncrease the hea

g BN

frame (113) for fixing the dust—collécting portions (112},
thin-walled portions (114) for bending which are provided on
the frame (113) in the form of strips, have their longitudinal
directions arranged horizontally, and are disposed in parallel
in spaced-apart relation to each other, a horizontal-movemént
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 corresponAence with the upper air inlet (4),
and is arranged such that its upper edge portidn isﬁhisposed 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 (22;) denotes a stopper provided on the
inner surface of the front panel-(Z). The stopper (221)
supports the vertical-movement preventing piece (116) by means -
of its upper surface, and is provided with a fitting hdle (222) -
into which the horizontal-movement preventing piece (115) is
fitted.

Numeral (23) denotes an air-cleaning/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).



exchangi ng area in the indoor unit having the sREPLAGRMENT fiffprove the
heat exchangi ng capatity. Furthernore, air ils Bucked-ra—by-i

g fan
di sposed between the front heat exchanger and tihg re xg¢hdnger,
ot

through the front air inlet provided in the frdnt ftion
corresponding to the | ower edge portion of the |frient—heat exch nfer and

t hrough the upper air inlet provided therein at} a position corresponding to
upper edge portions of the front heat exgBanger —amuttre:rear-~heat

exchanger. Therefore, there is an advantagge inp,that high- performance, heat
exchangi ng capabi f#ti & ecaﬁ“ﬂ@QﬁﬁeﬁQé&ii%Fa gBﬁpa@FR%%ﬂﬁﬁ°Qﬁﬁ¥p%mogér

hei ght s lov . fd0ELT Q0allyed! Y adScAbESVAE8S the Mtlsd NeoF1EERERLT ON

means (111) is mounted in the casing (1) through the following

operation: Namely, 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 heat exchanger (12).
Then, if the horizontal-movement preventing piece (115) of the
dust collecting means (111) is fitted ih 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 pos?tion
inside the casing (1). |

In addition, when the dust collecting meaﬁs (11i) is
moﬁnted,‘%he dust collecting means (111) can be easily shaped
into a configuration'adapted to the shapes of the front heat
éxchanger (7) and the rear heat.exchanger (12) by means of the
thin-walled portions (114) for bending. Conseéuently, the dust
collecting means (111) can be easily mounted in a predetermined
position inside the casing through a simple operation.’ T e

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 opening 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



disqharge'air I s made excellent, thereby inproviR@PLA; gi ng

efficiency. In additi-on, as described above, inja ne present
i nvention, the front heat exchanger having an uppér hnd a

| ower edge portion respectively forned in a rece¢djnd Ha fi pposed in
the indoor unit, and the rear heat exchanger sepa pnt  heat

exchanger is disposed on the rear side of the ffont heat exchangey. Al so
provided are the fan di sposed between t ¥ front teat~exchanges and t he rear
heat exchanger and the front panel in which the front air inlet is provided
at a posi BFBR c8Ffr eSPBRENNg CEFPOREMtowdR Iddye L7 t i IR t HeN$EBnt Chead

exchanger and, L9¢cYRPehs eypes.

Also, since the air-cleaning/dust-collecting means (23)
is disposed in correspondence with the upper edge portion of
the front heat exchanger (7), it is possible to obtain an
efficient dust-collecting effect. Furthermore, by disposing
the air-cleaning/dust-collecting means (23) either between the
front panel (thand the dust collecting means (111) or between
the dust collecting means (lll).and the front heat exchanger
(7), it is possible to obtain a required dust-collecting
effect.

Fig.'l1l is also a vertical sectional side e;évation of
a separatjon-type air conditioner illustrating a further
gmbodiment of the présent invention. In the drawing, the same
reference numerals as those in Figs. 8 to 10 show corresponding
parts or 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 wunit of the separation-type air

conditioner arranged as described above, the dust collecting



air inlet is provided at a position correspondi ng_to_upper edge __ 56

portions of the front :heat exchanger and the reaf | N

addition, the area of openings of the upper air |§£’EACFNE®ﬁnS- ig er_LPan

the area of openings in the front air inlet. Congequent ppssi bl e
h G‘(?gvn% t

.['-‘

to increase the heat exchanging area in the i ndogr |urd ® ne| sane
hei ght, and i nprove the heat exchanging capacity. Furthernore,talr is
37 2l 9

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. 11.

In addition, in the embodiment shown in Fig. 11, since
the dust collecting means (111) is mounted along the inner
surface of the casing (1), the area of the dust collecting
means (111) is enlaféed, so that the dust-collecting
capabilities can be improved. Furthermgre, since the dust-
collecting portions (112) are provided fof the upper air inlet
(4) and the rear air inlet (101), respgctively; it'}B 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 1is possible to obtain high dust-collecting
capabilities.

10th Embodiment

Fig. 12 is also a verticél-sectional side elevation of -
a separation-type air conditioner illustrating a further
emquiment 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 (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



sucked in by the fan di sposed between the front ﬁﬁﬁﬂﬁ@ﬁﬁﬂﬂWF% the rear
heat exchanger, through the front air inlet provldet=ra—the—ft panel at
a position corresponding to the | ower edge port|5n oﬁgégfnfrontzh t
exchanger and through the upper air inlet providgdit ' #96a pagsi tion
correspondi ng to upper edge portions of the fronf heai _exchanger{ dand the
rear heat exchanger. Additionally, air is suckefl in through the tpper air
inlet having an area of openings greater ggan the—aﬁe&*0#~openkngs in the
front air inlet. Therefore, there is an advantage in that high-perfornmance
heat exclﬂ?@l%@%’éﬁ)ﬁbﬁmqlt (23) cdenpbesbthenadri-g a@ama{&us trdsoklemt inghose

height is low. Mreover, there i s an advantage in that
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 thaf 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 conférm 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“hiéh dust-
collecting capabilities. Additionally, since the dust
cdllecting 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 (1) can be
saved, and unillustrated devices for other functions can be
accommodated in the saved space.

l1lth Embodiment




bal ance and circul ation of suction and di scharge aijr

thekeby.inproving t he: heat exchanging efficiency. lInfad ition; as'He cri bed

above,

i n accordance with the present invention, thefe 35@-05? dMedep
heat exchanger disposed in the indoor unit and the|plaie-like dust
col l ecting means di sposed in such a manner as to cpver the heal €x
t he dust collecting nmeans being provided with the Koo R

dust-col l ecting portions having a dust-collegying function and

Fig. 13 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 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(duste
collecting means disposed between the dust collecting means
(111) and the front hea? exchanger (7).

In the indoor- unit. of the separation-type air
conditioner arranged as described above,_thé dusg’collecting
means (iLl) having the thin-walled portions' (114) for bending
is mounted by an opération 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 pf the embodiment shown in Figs. 8 to 10 can
also be obtained in the embodiment shown in Fig;-l3:.

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 (lll) can be
easily mounted in a predetermined position in the casing (1) by
a simpler operation.

12th Embodiment




with the thin-walled portions for bending which @k
strips, have their lengitudinal directions arrangefl *Rorizontall
di sposed in parallel 1n spaced-apart relation tojeach Qijeqr q955he
dust collecting neans, which is provided with th ust-col |l ectin
and the thin-walled portions for bending arranged i i
nmount ed by being bent at the thin-walled portiong in such a manner}
cover the heat exchanger. Accor di ngly, w@gn t he aust Col'TeéétThg neans is
nount ed, the dust collecting neans can be shaped into a configuration
adapted to the sFige df ikcaheat aexehhhgal dectianslosidreelrvatign af

portions for bending. Consequently, .
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
pérts or portions. 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 k?) 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 (1fr) and the
front heat exchanger (7).

In .the ~indbor unit of the separation-type air :
conditioner arranged as described above, the dust collecting
means (11l1) 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



there is an advantage in that the operation o col | ecting

means in a predeterm,ned position inside the ¢a T ' ed. In
addition, as described above, in accordance t E?ﬁgﬁﬁezg@t nventi on,
there are provided the heat exchanger disposed iin4te1'ndéor bnit and the

pl ate-1i ke dust collecting neans di sposed in cover the

heat exchanger and arranged along the front ailr inlet, the uppef air inlet,
and the rear air inlet of the casing in i ch ' S

di sposed, the dust collecting neans being provided with the net-I|ike
dust - col | eleei remhrstinets $@Wly AnduBig. cdld edthingudtunéni ofVaRd Simbleke

t hi n-wal | ed portions for
, 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—collgcting effect.

13th Embodiment

L)

Fig. 15 is also a verticél sectional side elevation of
a separétion-type air cénditioner 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 or portions. Reference numeral (25) denotes the guide
rail in the form of a groove which is provided in the casing’
(1) and is disposed in correspondence with theﬂffgﬁt heat "
exchanger (7) and the rear heat exchanger (12) in the front
péngl (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 (lé).

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

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



bendi ng which are provided in the formof strips -+

| ongi tudi nal directions arranged horizontally, anll

in spaced-apart relation to each other. The pl at §-|

which is provided with the dust-collecting gorsqisr ansh t He
grm of strips, }i$ nounted

nmeans,
thin-wal |l ed portions for bending arranged in thelf
by being bent at the thin-walled portions in suchh a+rerfer—as—tetcpver the
heat exchanger, and is arranged along 4pe front gir inlet,

L IICI I

I KE dust col Irecti ng

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 stoppef (26) and is thus mounted. Accordingly, although
a détailed-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 obﬁained easily in
the embodiment shown in Fig. 15 through an even simpler
operation.

In addition, in the embodiment shown in Fig. 15, the

L)

upper air inlet (4) portion is arranged to be openable, and

after the, upper air inlet (4) portion is opened, the dust
collecting means (lli) 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 configurations of the front heat exchanger"

(7) and the rear heat exchanger (12), the space - within the
casing (1) can be saved, and unillustrated devices for other
functions can bé 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. 1In the drawing, the same

reference numerals as those in Figs. 8 to 10 show corresponding

PEC BE@HESHEEE paralle

e Tt



U €

the_ upper air inlet, and the rear air inlet rdingly,
when the dust collecti:ng means is nounted, th
shaped into a configuration adapted to the s

means of the thin-walled portions for bending.

advantage in that the operation of nounting tfh ng neans
a predetermned position inside the <casing is facilitated.
Furthernore, since the dust collecting nmeg3ss “ed~atong—the inner

surface of the casing, .the area can be enlarged, so.that there is an
advant agPATET HOE PRELHAES- cOIALRASTEP CHIMRAT | [ D113 aRengtemp dirdiust

th?reby @%ﬁfgké{ng 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
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‘thag,an effect
similar t£q 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

in

the dust collecting means (111) having the thin-walled portions -

(114) for bending formed in the respective corner portions
- close to the upper front and the upper rear of the casing (1)
ié 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 heigﬁt, it is possible to obtain high dust-

collecting capabilities.

gimeans can be
e §fc hR at {exchanger by
Cb%é%%ggﬁgﬁy,_t ere is an



possi bl e to obtain high dust-collecting cap
the sane height. In.addition, as described
present invention, there are provided the H
i ndoor unit and the plate-like dust collect
manner as to cover the heat exchanger and ¢
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th the
osed in the
in such a
I guration of

t he heat exchanger, the 59 dust collectijng neans being previded with the

net-1ike dust- 44 I

Furthermore, since the thin-walled portions (114) of
the dust collecting means (111) 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-collecting
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
collecting means (111) is mounted at a predetermined position
via the front panel (2) and the air-cleaning/dust-collécting
means (23). |

Moreover, since the thin-walled portioﬁs (114) of the
dust collecting means (111) are reduced, the bioces;ing cost
can be reduged, 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-tfﬁé 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)



col | ecting portions having a dust-collecting fun
thin-wal |l ed portions for bending which are provi
have their |ongitudinal directions arranged hori
in parallel in spaced-apart relation to each ot her{
coll ecting neans, which is provided with the dusj -
the thin-walled portions for bending arranged

ane--wi.h. t.he

FLACEMENY Gt st i ps.
~~and-are jdi sposed
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nmount ed by being bent at the thin-walled pggtiors in such a nanne

cover the heat exchan er and conforn}to t he confT
exchanger .and £o@d thﬁh@ﬂ“ﬁhﬁ“&é§ﬂ°8§lPéc?hﬁ@eﬂ@%ﬁg ?%Fm%%%?éﬂ t e

t co

dus-.t col | et(i;[el g%smeanilcan be shape

ecting meaR (i?i), the thin-walled portions (114)
for bending are provided at positions 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 directioﬁs arranged horizontally, and are
disposed in parallel in spaced-apart relation to each other.
In the indoor wunit of the separation-type air
conditioner arranged as described above, the dust éollecting
:means (111) having the thin-walled portions (114) for bending
 is mounted by -an operation similar to that of thQQEmbodiment
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 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 exchaﬁéer (7) and the
réa: heat exchanger (12) by means of the thin-walled portions
(114) for bendiﬁg, and is disposed along these heat exchangers.
Accordingly, the area of the dust collecting means (111) is
enlarged, so that the dust-collecting capabilitiés can be

improved. For this reason, in the indoor unit of the casing



configuration adapted to the shape of the hefREm
thin-wal | ed portions-for bending. Consequent} yp
that the operation of mounting the dust col lfecti 5%&&5 ;

position inside the casing is facilitated. Rurjthér B, %@6nue t he dust
collecting nmeans is nmounted in conformty tq tihe conflguratfo of the heat
exchanger, the area can be enlarged, so thatf there is an advaptage in that
t he dust-collecting capabilities can be j Lehy makjng it

possi ble to obtain high dust-collecting capabilities in the casing having
t he sand 1hehghtingl theddanedneight deseribhabssidde tion ohdednddvigh wWusit-t he

rgans of the
g 1ﬁévantage in
ans injajpredeterm ned

collecting capabilities.

Additionally, in the embodiment shown in Figs. 17 to
19, the upper air inlet (4) portion is arranged to bé openable,
and after the upper air inlet (4) portion is opened, the dust
collecting means (111) is mounted at a predetermined position
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 configurations 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‘meaég’(lll) is
disposed in conformity to the configurations of the front heat
exchanger (7) and the rear heat exchangerhh (12), the space
within fhe 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-coséfban be -
reduced, theréby 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



present invention, there are provided the heag—e 2 g oAy S| [
the i-ndoor unit; the plate-like dust collecti f# 118 5y ﬁﬁﬁﬁﬂgjn such a
manner as to cover the heat exchanger and arrgn f rjont air
inlet, the upper air inlet, and the rear air }n etzfgbfcqfh@;p%ai 'g i n which
the heat exchanger is disposed, the dust collgciing neans

with the net-like dust-collecting portions hayi hg—a—etst—=eak

ict i ng
function and with the thin-walled portionsgfof _ §
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conditioner is arranged in the same way as in Figs. 8 to 10

referred to above. In the drawings, the same reference
numerals as those in Figs. 8 to 10 show corresponding parts or
portions. Reference numeral (8l1) 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 pértion as the fins (8) are beﬁt 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 (81).

In the indoor unit of the sepaiatio;atype air
conditiongr 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. 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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bendi ng which are provided in the form of st'R ﬁ{?iiﬁ#ﬁbngitudina

directions arranged hari zontal |y, ~and are di sppsec e B

spaced-apart relation'to each other; and the gJide.EkFce di spdsed at a
i ke ZR9CTcHMeck ilng neans,
r
<

corner portion within the casing. The plate-
which is provided with the dust-collecting ppriions_and ¥ hin-wal |l ed
trips, is nountegd by being

portions for bending arranged in the form of
bent at the thin-walled portions in suchiga m : k he heat
exchanger, and is arranged along the front air inlet, thetggger air inlet,

and the rRRFSHPIeitR QVERICIR ARGWhe ChePh gt cRRAERSE dREERFFABE

posi 1 on by te Gui g B &5%a A0 U9lvs ST A8 AetaGRlhest GRS 1o

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 fah (6) due to insufficient dehumidificatzon because
the air, 'which is sucked into the cross flow fan (6) through
the openings (82), ié 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 tolobtain 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



dust. col l ecting nmeans can be shaped into a configuration adapted to the
shape of the heat exchanger by neans of the thin-walled portions for

bendi ng. Consequently, there is an advantage in that the operation of
nounting the dust collecting neans in a predeterm ned position inside the

casing is facilitated. 61 Furthernore, since the dust collecting neans
I's nounted along the inner surface of the casing, the area can be
49

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 a
receding manner is disposed in the indoor unit, and the rear
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 edge of the front heat exchanger

with a gap therebetween, and the rear heat exchanger is

L)

inclined downward.

Copsequently, it is possible to increase the heat
exchanging area in thé indoor unit having the same height, and
improve the heat exchanging capacity. Furthermore, it is
possible to reduce nonuniformity in the velocity of a wind
occurring in vicinities of upper portions of the front heat
exchanéer énd the rear heat exchangg;. Therefore, .there is.an.
advantage in that high-performance heat exchanging capabilities
cén_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
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enl arged, so that there is an advantage .in th EMEN Ect i ng
capabilities can be i.nproved, thereby nmaking Hpﬂggggry,eikﬁqﬁ%fain hi gh

dust-collecting capabilities in the casing hayi t ane hdi ght .
Addi.tionally, when the dust collecting rregns S %&ﬁﬁ@f& 1906 dgst
collecting nmeans is guided to a predeterm ned| pnsition by thg duide piece,
so that there is an advantage in that the operation of nounting the dust
collecting means is further facilitated. |gppett+en-—as-.descrilbed above,
in accordance with the present invention, there are provided the heat
exchanger di sposdi addiiftdonndasrdesrribedabpye e-1n BEERELARGE 'Bh di%eans
di sposed in such a nmanner as to cover the heat exchang%{ ,

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 exchangér, 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 veloéity is uniformalized at the front surfaces of the

" front heaﬁ exchanger and the rear heat exchanger, ;ir passes
throughiﬁhe cross flow. fan and is blown out from the air
outlet. Thereforé,. 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
e#changer 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 exdhanger separate. from the front heat exchanger is



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
col l ecting means being provided with the net-like dust-collecting portions
havi ng a dust- collecting function and with the thin-walled portions for
bendi ng which are provided in the formof strips, have their |ongitudi nal
directions arranged horizontally, and are disposed in parallel in
spaced-apart relation to each other; &1d the guide rail provided in the
casing for disposing the dust collecting neans at a predetern ned pOfition
by engagi @§SRASEAdOPothEores tHelqlat €| Beenhighraangexchanger. "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~performance heat exchanging c;pabilities
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
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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62 The plate-like dust collecting neans, which
dust-col l ecting porti-ons and the thin-walled {
inthe formof strips, is nounted by being bej BTt ed portions
in such a manner as to cover the heat exchang¢r] and is arranged al ong the
front air inlet, the upper air inlet, and thefrea2 80CT Mogt pf| the casing.
Accordi ngly, when the dust collecting neans i§ unted, the col l ecting
nmeans can be shaped into a configurationS%dapkffmi;T;:c steape df the heat
eXChangeEﬂ@/éggpshggttgichanger, a lower edge p ion-.-of.

rovided with the
~ng arranged

e guide
‘blade being bent toward the front heat exchanger.
| Consequently, it is possible to increase the heat
eXchanQing 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
maléi'ng it éossible' to eliminate a portion where the wind
velOcity changes extremely. Therefore, there is an advantage
in thét 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 throug%'the heat
exchaﬁgérzythereby making it possible to reduce the noise.

In addition, és 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,
thelarcuate 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
exchangihg area in the indoor unit having the same height, and

improve ‘the heat exchanging capacity. Furthermore, the



thin-wal | ed portions for.bending. Consequently, aduanLage I n
that the operation of- mounting the dust collectin REEhA@Fkﬁ'a RHE @ er m ned
position inside the casing is facilitated. Furthe r'e,; SIHLB t-hrey dust

col I'ecting nmeans is nounted along the inner surfage of 3§#§g_ [ he area
can be enlarged, so that there is an advantage inft at Lo} | ecting
capabilities can be inproved, thereby making it pg@s Lh figh
dust-collecting capabilities in the caS|n@3unnrm)the same height

Addi tional |y, when the d |
Col | ot | MESHEFENTS, O Uche 1438 pPAtb o FHTT orP 4y 118 Hir dEL9%P!

so.that for the first time flows round to the blade negative-pressure

surface'eide_et a forward edge of the blade, can be suppressed
by the aﬁcnate curved portion of the blade of the cross flow
fan. Therefore, there is an advantage in that high-performance
heat exchanging capabilities can be obtained in a compact
indoor unit whose height is low, and there is another advantage
in that it.islpossible to improve both the blowing performance
and the noise characteristic.

In addition, as described above, in accordance with the
present invention, the front heat exchanger having an upper
edge portiqn7end a lower edge portion respectively formed in a
receding manner-is disposed in the indoor unit, a;d the rear
heat exchanger separate from the front heat exchanger is
disposed on the-rear.side 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-arranged to be greater than intervals between adjacent ones
of the openinge'at an intermediate portion of the upper air
inlet.

Conseéuently, it is possible to increase the heat
exchanging'etee_in the indoor unit having the same height, and
improve the'ﬂheat exchanging capacity. Furthermore, since

intervals between adjacent openings at positions close to



there is an advantage in that the operation of nounting 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 63
means di sposed in such a manner as to cover the heat exchanger and conform
to the configuration of the heat exchanger, the dust collecting nmeans being
provided with the net-Ilike dust- 54

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 occurring due to the nonuniformity
of the velocity of winds flowing through the front heat
exchanger and the rear heat exchanger.

In addition, as described above, in accbrdan;e with the
present invention, the front heat exchanger having an upper
edge portion and a lo&er 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 rear heat exchanger and the front panel in which the
fiont 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
portions of the front heat exchanger and the rear heat

exchanger.
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BEDY A { FYie '
coll ecting portions having a dust-collecting funggfLﬁchA hdn ﬁlﬁha
thin-wall ed portions for bending which are provijd¢d i-h-the fornjof strips,
have their |ongitudinal directions arranged horizonﬂhﬁmﬁﬂ'&n@ af €] di sposed
in parallel in spaced-apart relation to each othef; and the guifef rai
provided in the casing for disposing the dust cpl[ecting MEdMS=at| a

predet ermi ned position by engaging an énd portian-ni.LhﬂuQHELH§0||eCt'n9
means. The plate-like dust collecting nmggns, which is provide W th the
dust-collecting portions and the thin-walled portions for bendlng arr anged
in the formof St9R§RIUERLYYspddedist %?%ﬁ%%%?eﬁﬁiné&cﬁﬁ§ﬁﬁ ohNBy ARt gui de

rail provided in the
) P 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 réar
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 the circulation of s&ctfon 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 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 provided at a position corresponding to upper edge



casing, and is nounted by being bent at the thg AT

manner as to cover the.heat exchanger and conf
of the heat exchanger. Accordingly, when th
nmount ed, the dust collecting nmeans can be shap
adapted to the shape of the heat exchanger by nkahs of the thid valled
portions for bending. Consequently, there is ah agdvaniage in th t he
operation of nounting the dust collectingsgeansjin a ' position

inside the casing is facilitated.
: portions of the front heat exchanger and the rear heat

nQ(SaCEo'\Q%g ration

exchanger. 1In 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 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 éxchanger and through the
'upper air inlet provided therein at a position corresponding to
upper edge portions of the front heat exchanger a;d the rear
heat exchanger. Additionally, air is sucked in through the
upper air inlet havihg 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 exchanger
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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64 .Furthernore, when the dust collecting nedj
collecting neans is guided to a predetermn ne
so that there is an advantage in that the op] .@ﬁg
colfecting nmeans is further facilitated. In fd L

I n accordance with the present invention, th re are.pl. '
exchanger disposed in the indoor unit; and the plate-like dustscollecting
means di sposed in such a manner as to coV®l t &wexeh&ﬁgﬁfiand arranged

al ong th(aufsri__q_r}:tol iercéir}llge&jorttq(?)n%o%%rvi igr ai Qlugtt’-collecting function and

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

nﬁi}g t he dust
e'cqibed above,

3

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 6f the heat exchanger by
means of the thin-walled portions for' bending: Co;sequently,
there is’ gn advantage in that the operation of mounting the
dust collecting megné 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 cdéllecting . - .

: 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



and _the rear air inlet of the casing in. mhichﬁﬂ@?? CqENPhangs s
di sposed, the dust colidecting nmeans being prO.I_" O e 4
dust-col l ecting portions having a dust- coIIe;thng %ﬁ&gtlon apdjwi th the
thin-walled portions for bending which are prqvild % T 19896 o n]of strips,
have their |ongitudinal directions arranged h rﬁ , __andjare di sposed
in parallel in spaced-apart relation to each , the thln- Al | ed
portions being disposed at positions corr§8po w9 anNek, ROT LI ons
within the casing. The plate-like dust ﬁ Ilectl ans ({hlch S rOV|ded
with thelengituginad iihﬁeﬁsllf’flan%rﬁmg? SEAEAT Acesd1 8POsER| ng

ar.rangedllnnpgr}glfl%rlml%f ssptarc:leipdS apar r‘fltetiobr}/ tpoelé]aqch 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, 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 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'dustacollecting
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 despribed 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
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bent at the thin-walled portions disposed at pc%ﬁflﬁgﬁﬁﬁﬁﬁr Eﬁ& ing to
corner portions wthin-the casing, in such a ngnjer as to cove he heat
exchanger, and is arranged along the front air jinl e%g,@d;rp el air inlet,
and-the rear air 65 inlet of the casing. Acdor |ngly, whe he dust
collecting means is nmounted, the dust collectirng:* “HE=Shaped into a
configuration adapted to the shape of the heat exchangerbbyhnean of the
thin-wal l ed portions for bending. Consed3ently, e

dust collecting means being provided with the net-like dust-
collecting portions having a dust-collecting function anq 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 dﬁst 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. Accordingiy, when the dust collecting means is
mounted, the dust cdllecting means can be ’shaé;d into a
configuratijon adapted to the shape of the heat'exchanger by
means of the thin-walled portions for bending. .Consequently,
thefe 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



there is an advantage in that the operation of nounting the dust collecting
nmeans in a predeterm ned position inside the casing is facilitated.
Furthernore, since the dust collecting nmeans can be nmounted al ong 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 inproved,
thereby nmaking it possible to obtain high dust-collecting capabilities in

t he casing having the sane height. Additi @l |y, since the thin-walled
portions of the dust collecting neans are respectively di sposed at corner
porti ons WiIRAFehelradhfg indRa®e wBith sBeamlafe-ihikdadustglsollecting

‘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 por;ions for
bending 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, whieh is provided
with the dust-collecting portions and the thin;wgllgd portions
for bending arranged in the form of strips, is mounted by being
bent at the_thin—walied 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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dust-col l ecting capabilities can be obtained. In addition, as described
above, in accordance -wi-th the present invention, there are provided the
heat exchanger di sposed in the indoor unit; and the plate-Ilike dust

col+d ecting neans disposed in such a manner as to cover the heat exchanger
and conformto the configuration of the heat exchanger, the dust collecting
nmeans being provided with the net-1like dust- collecting portions having a
dust-coll ecting function and with the t §n- wal | ed portions for bending

which are provided in the formof strips, have_their |ongitudinal
directionsparra thermore, égncetﬂma%ust co?lecting megns gs mounted

along the i;ner 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 Hustacollecting
means disppsed 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
léngitudinal 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.




66 horizontally, and are disposed in parallel in spaced-apart relation to

each other, the thin-walled portions being disposed at:positions
correspondlng to bent; corner portions in fhe configuration of the heat
exchanger. The pl ate- 1|ke dust collectln@ means, which is provided with the

dust-coll ecting portions and the thin-walled portions for bendi ng arranged

in the formof strips, is nmounted hy being bent at the thin-walled portions

di sposed at positions correspondi ng to bent cgrner portions in the.

configuration of %he heat exchan i n. such a manner 45 to cover the heat

The plate-like dgst collectlng means, ich 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 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 colle;ting
means in a predeterminéd position inside the casiné is
facilitated. ’ '

Furthermore, since the dust collecting means is mounted
along the inner sufface 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 additidn,'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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exchanger and conformto the configuration of the heat exchanger.

Accordi ngly, when the:dust collecting neans is nmounted, the dust collecting
means can be shaped into a configuration adapted to the shape of the heat
exchanger by neans of the thin-walled portions for bending. Consequently,
there is an advantage in that the operation of nmounting the dust collecting
nmeans in a predeterm ned position inside the casing is facilitated.
Furthermore, since the thin-walled portiof8 of the dust collecting neans
are di sposed a %gositions corresponding to bent corner portions in the

confi gurBe#dn PARSHehE SRR T OVevEnt ait F e X RRenaegh

dUSt-60|é§8tEggform 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:walléafportions
for bending arranged in the form of strips, is disposed at a
predetermined positibn by the guide rail provided in the
casing, and 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.
Acco;dingly, when the dust collecting means is.mnﬁhtéd, 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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capabilities can be obtained. In addition, as dﬁﬁﬁﬂﬁ ,w'”gVﬁEEEf
accordance with the present invention, there arg provided tne
exchanger conprising the front heat exchanger havln®®prdph .
portion and a | ower edge portion respectively ofmed in a receddijng manner
and the rear heat exchanger disposed on the reaf St t heat
.exchanger; and the plate-like dust collecting mpans disposed in duch a
manner as to cover the heat 64 TR e

67

-

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, the upper air inlet,
and the rear air inlet of the caéing. in which the heat
exchanger is disposed, the dust collecting:means being provided
with the net-like dust-collecting portions 'havin;’ a dust-
collecting, function and with the thin-walled portions for
bending which are provided in the form of strips, have their
longitudinal directions arranjed 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
wiih 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 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



exchanger, the dust col|ecting neans being providge-weth the | net-llke
dust-col l ecting portions having a dust-collecting REHpAf" - :

thin-wal |l ed portions for bending which are providgd ~£-F
have-their |ongitudinal directions arranged horizpnfal,l

in parallel in spaced-apart relation to each other. gg?g LRt R
col l ecting means, which is provided with the dust}- deklecting por
the thin-walled portions for bending arrarffed in the formo

mounted b ein bent at the thin-walled portio
cover theXﬂiﬁF HdtfyeFasing - addfiGG Pt 'eygﬁ5n§§% %é%%%?‘
heat exchangngglgoggun e Othhgusgo nggglgéCHggﬁs cggdbe shaped into

a configuration adapted to the shape of the heat exchanger by

and ar_

means of the thin-walled portions for bending. Consequently,
there is an advanﬁage 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 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

3

casing having the same height.
i A&ditionally, since the thin-walled portions of the
dust collecting meaﬁs are respectively disposed at corner
portions within the casing, 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. exthanger .
disposed in the indoor unit; and the plate-like dust collecting
meéns 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



the rear heat exchanger. Accordingly, when the dust coIIectlng nmeans is
nount ed, the dust coll-ecting nmeans can be shaq ,
adapted to the shape of the heat exchanger by
portions for bending. Consequently, there is &
operation of mounting the dust collecting means i a3 QLERdRLEr
I nside the casing is facilitated. Additronally,‘ here s an afvdnt age of

i nproving the dust-collecting efficiency.66n dddt ++om—as—aestr ijbed above,

in accordance with the present invention therE are provided theé heat
exchanger horizontally, and are disposed in | el in” Spaced-apart

n: advantage in that the
I jed position

relation to each other, the thin-walled portions being disposed
at positions corresponding to bent corner portions in the
configuration 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 disposed at positions
corresponding to bent corner portions in the configuration of
the heat exchanger, in such a manner as to cerr the heat
exchanger and conform to. the configuration of the heat
exchanger. Accordingly; when the dust collecting means is
mounted, the dust collécting means can be’ shaé;d into a
configuration adapted to the shape of the heat exchanger'by
means of the thin7wailed portions for bending. Consequently,
there is an advantage in that the operation of mounting the
dusﬁ 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 configufation of the 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



68 conprising the front heat exchanger haV|ng gn-unnnr edqe portlon and a
| ower edge portion respectively forned in are k '

heat exchanger disposed on the rear side of th
the-plate-like dust collecting neans dlsposed
the heat exchanger including at least a half a
t he dust coll ecting nmeans being provided W thji
portions having a dust- coIIectlng functlonﬁan:

pﬁthe rear
l%nger, and

jechanger,

t 1
with the thin-wajll ed

ortions for pendin h are ovided i.n th O Bfse.Sl-Fi ve their
Ipongltudlﬁ‘%‘l: ch?rf‘eéflao pylgﬁ‘ge%sge portion respectlve% ﬁ)srmec? in a

receding manner and the 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 fqrm 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 bortions
for bending arranged in the form of strips, is'mounf;d Ey 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 1s 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 advantage of
improving the dust-collecting efficiency.

In addition, as described above, in accordance with the

present invention, there are provided the heat exchanger

4s to cover

net-ljke dugt ficol | ecting

-



hoti zontal |y, and are disposed in parallel in s

ot her. The plate-like dust collecting neans,

in-the formof strips, is nounted by being bent!
in such a manner as to cover the heat .exchanger!
Is effected by the heat exchanging co I sed of
and the rear heat exchanger. Accordin , Wwhen {

Qaaedhana_injelatlon to each
whiRBP] }

dust-col |l ecting portions and the thin-walled pofty

kit h t he
1g. arranged
malﬂ i portions

'd E&ﬁ@b& e e it exchange

the front heat ﬁ ‘changer

nmount ed
adapt ed
portion

_ i he dust collectifg neans is
cohEE {91, oA, RIS CROCRE, eSO rE TR D,
ﬁo&@ioﬁqukpga QUGEAUBRLLY 'portion respectively formed in a
receding manner and the 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 including at least a half of the rear heat exchanger,
the dust collecﬁing means being provided with the net-like
dust-cbllecting portions having a dust—céllecting 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 té each other.

Thé plate-like dust collecting means, which zs provided
with the agst-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 e#changer. In addition, heat exchange is effected by
the heat exchanging comprised of the front heat exchanger and
the rear heat excnanger. Accordingly, when the dust collecting
means is mounted, the dust collecting meané can be shaped into
a'cqnfiguration 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.

Additionally, there is an advantage of

improving the dust-collecting efficiency by virtue of the dust



LD

there is an advantage in that the operation dECHDWARL s bgndwst col | ecting
means in a predeterm:ned position inside the %@ggﬁgﬁﬁ .u;ggﬁP?;ted.
Additionally, there is an advantage of inprodinfg the dust-coflgcting

ef i ci ency by virtue of the dust 69 col | edt ijng2TE3EE W86 golering the
heat exchanger including at |east a half of tjhg rear heat exéhgnger. In
addition, as described above, in accordance wt e present igvention,
there are provided the heat exchanger 69 P ’

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 hgving a dust-collecting
function and with the thin-walled poftions for bending which
are provided in the form of strips,ihave thefr'léhgitudinal
directions arranged horizontally, and are disposed in parallél
in spaced-apart reiation to each other; and the air
'cleaning/duét collecting means disposed at a position
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. 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



conprising the front heat exchanger having an ‘g'ﬂ.:““:

heat exchanger di sposed on the rear side of thg ront heat exq

pl ate-like dust collecting neans disposed in sfich &4 W8S i cover the
heat exchanger, the dust collecting neans being prOV|de mﬁth} e net-like
dust-col |l ecting portions having a dust- | ect | 4 'th t he

thin-walled portions for bending which a pro |ded in the f or miof strips,
“*ANG AT e di,sposed

h heir | d d
o b o e B4 ERE atn et SR opPER S07E e B2 b heRBiag. Candedupsrt s
C'ea”'”gQﬂéﬁe‘E%'Sﬁthﬁgéﬂ%QE%‘HéPQﬁgg %head%é¥§€fgh 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 méans.
In addition, as described above, in accordance with the
present invention, thére are provided the heat exchanger
comprising the front heat exchanger having an upper edge
portion and a lower edge po:tion respectively formed in a
receding manner and the rear heat exchanger disposed on the
rear side of the froﬁt heat exchanger; the plate-like dust
i collecting means disposed in such a manner as to coéér the heat
exchanger,; the dust collecting means being provided with the
net-like dust—collecfing 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
frbnt 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 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



corresponding to the upper edge portion of ther-_~»~f¢.;;ngec_“1pe
pl ate-like dust collecti'ng means, which is proy: \EFRNTh TRE

dust-coll ecting portions and the thin-walled p
in the formof strips, is nounted by bei ng ben
I n such a manner as to cover the heat exchangef.
Is effected by the heat exchangi ng conprisaﬂ o]
and the rear heat exchanger. Accordingly, en the dust coll ectifng nmeans is

nount ed, ust collectln ns be s ed TNt o~ e onf atio
adapt ed toqﬁlg‘ Cgfarf%e hea laq-' et E‘;aleoaet exchargs 15 SR by

the heat exchanglng comprlsed of the front heat exchanger and

p arranged
d portions

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 means in a predetermined position inside the
casing is facilitated. Additionally, there is an advantage of
improving the dust-céllecting efficiency by virtue of the air
cleaning/dust collectlng means and the dust collecting means.

In addition, aé described above, in accordance with the
present invention, thé front heat exchanger‘havié§=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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of the air cl da

position inside the casing is facilitated. Additionally,

giKig aflv

i ng/ dust col |l ecting neans and the dust collecting neans.

agorrTon
there are provi

as=degcri bed above, in accordancezmﬁth the present invention,

ed the heat exchanger conp

in a

ion, e heat exc is ben ben
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 Eormed in a
receding ‘manner is disposed in the indoox unit, and the rear
heat exchanger sepaiate 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 ét 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
portion 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 higﬁ—performance'heat exchanging capabilities

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

et hin-wal led portions for bending. Consequently, there is
go¥edias At hat t'he operation of mounting the dust collecting nmeans in
A predetern1n d;

|ng the front heat exchanger
havi ng an upper gﬂgeagglglon and.a | ower rlBortlon res %Ei%ﬁl forged

ntage of inproving the dust-collecting efficiency by virtue

In



recedi ng manner and the rear heat exchanger disposed on the rear side of
the front heat exchangger; the plate-like dust collecting neans disposed in
such a manneir as to cover the heat exchanger; the dust collecting neans
being provided with the net-like dust-collecting portions having a
dust-collecting function and with the thin-walled portions for bending

whi ch are provided in the formof strips, have their |ongitudinal
directions arranged horizontally, and are7@d sposed in parallel in
spaced-apart relation  to each other; and the, air cleaning/dyst

col | ecting means 18 ttdd A+ hERepdeRde PAHARIDNt LpakEN tarRft t RBeglgnt
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close to the air inlet, and mutually opposing ends of the fins
at the bent connecting portion approach each other to form the
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.

REPLACEMENT SHEET
250CT 1996

Sttt AN AP “RAY N Koas W # 4 VB smasmed



The .plate-1ike dust callecting nmeans, which is provided with the

dust-coll ecting portions and the thin-walled portions-for bendi ng arranged
int : iimg, i s mounted by being bent at the thin-walled portions
in s[mmm"lulmmllluﬂﬂo cover 71 the heat exchanger. |In addition, heat
exchartge ¢ steftted By the heat exchangi ng conprised of the front heat

exchanger and thé rear heat exchanger. jAccordingly, when the dust
col l ecting nmeans is nounted, the dust 8llecting means can be shaped into

WHAT IS 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 ffont
heat exchanger and disposed on a rear side of said front heat
exchanger.

2. .A separate-type air conditioner 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 heaf exchanger
with a gap therebetween, and a lower edge side ofﬁsaid 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 of said
front heat exchanger. o —

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

stationary casing blades which form a plurality 65
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: - -
| REPLACEMENT SHEET
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a configuration adapted to the shape of the heat exchanger by neans of the

t hi n-walled—poerti-ens—for- bendi ng. Consequently, there i*S:an advantage in

that the operatiaon nmounting the dust collecting neans in a predetern ned
positiuull_:ummmllltﬁhgsi ng is facilitated. Additionally, there is an

advant coml the dust-collecting efficiency by virtue of the air
cl eani ng/ dust coll ecting neans and the dust collecting neans. In addition,
as described above, in accordance with tHe present invention, the front
heat exchanger having an upper edge portion and a | ower edge portion
respectively formdd gnigder &ladiengamaaneed sini spededai MameRT nddor tanike

and the rear heat exchanger separate fromthe front heat exchanger is .
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: )

én.upper air inlet formed by a plurality of mutually
spaced apart opgnings.and disposed in an upper surface of said
indoor unit such that intervals between adjacent ones of said
openings at a portion of said uppe:-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 Eetween adjacent ones of said openings
at an intermediate portion of éaid 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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di spased on the rear side of the front heat exchanger, wherein fins of the
front heat exchan er are bent at the bent connecting’ portlon provided at a

pOSi temm&ulﬁwﬂ mm inlet. Consequently, it is possible to increase
the-h ea in the indoor unit having the sane hei ght, and
| npr-ove t e hea exchanglng capacity. Therefore, there is an advantage in
that hi gh-performance heat exchanging capabilities can be obtained in a

conpact indoor unit whose height is |ow 76

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 said rear heat exchanger.

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

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

a front panel in which a frontlair inlet is provided at
a position corresponding to the lowér edge portion of said
front heat exchanger and an upper air inlet is pro;ided at a
position corresponding to uppér edge portions of said front
heat exchanger and séid rear heat exchanger, and wherein said
cross flow fan is disposed between said 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 panel is

further formed with a front air inlet provided at a position
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72 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 o #1400k he position close to the air inlet becones narrow.
Hence, qmuﬂm]mmm“ is allowed to easily cone into contact with the
fins, sd* tifat “it™is® pdssible to overcone the drawback of dew condensation
occurring due to insufficient dehum dification because air is difficult to
come into contact with the fins. Accordingly, there is an advantage in that

it is possible to obtain high dehum difying capabilities. In addition, as
descri bed GPbvesPPRAAREotPanthe wilPerhedge portion of 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, wheréin an area of openings in said upper air inlet
is made greater than an area of openings in said front air
inlet.

14. A separate-type air conditioner comprising:

a heat exchanger disposed in an indoor unit; and

a plate-liké dust collecting means disposed in such a
mannexr as to cover said heat exchanger, said dust collecting
means being provided with net-like dust-collecting portions
having a dust-collecting function and with thianall;d portions
for bendipg which are provided in the forh 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 accdrding to
claim 14, wherein said plate-like dust collecting means

conforms to a configuration of said heat exchanger.

17. A separate-type air conditioner according to
claim 15, further comprising: :
REPLACEMENT SHEET
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present—nAvention, the front heat exchanger having an upper edge portion
ower edge portion respectively forned in a recedirng manner is

Eltm'ﬂlmﬂ‘wg unit, and the rear heat exchanger separate fromthe
ﬂ“l s disposed on the rear side of the front heat

and
di sp
fron

L

L

exchanger, whetei®h fins of the front heat exchanger are bent at

t he bent connecting portion provided at ‘a position close to an air inlet,

the heat exchanger having the junction whiclygs forned as nmutual ly opposing
ends of the fins at the bent connecting portion agproach_each of her.

Consequent |y, it PsIpddsiPiececiipereadeitnd FRER

I ndoor unit having the sane height, and
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 cqllecting 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 séid dust collecting means.

20. A seéparate-type air conditioner agcording to
claim 15, .wherein said thin-walled portions are disposed 'at
positions correspondiﬁg 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
ahy' 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.

REPLACEMENT SHEET
This §

/ lllii/i tliilmﬁii iii/ced 250CT 199

e b L L TYNE WPE S —J

ExRPRRLPRgWAFRAT RatHe



iﬂg%Q%E_%ﬂE,DQ@L_ﬁXQhanging capacity. Therefore, there.is an advantage in

t I gh- performnce.heat exchanging capabilities can-be obtained in a

co ' ‘ulwhose hei ght is | ow 73 In addition, the heat
ex%m‘wm %Mm t he bent connecting portion provided at a position on
the ™ ns which is ¢élose to the air inlet, and nutually opposing ends of the

fins at the bent connecting portion approach each other to formthe
junction. For this reason, a gap between tf8 opposing ends of

23. A separate-type air conditioner according to
Claim 22, wherein said dust collecting means covers said heat
exchanger including at 1least a half of said rear heat
exchanger. |

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

air 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 ﬁeangbor between
said dust gollecting means and said front heat exchanger.

26. A sepérate-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.

i
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the fips is reduced at the junction, thereby allow ng the sucked-in air to
eaWnt act with the fins. Accordingly, it is possible to
one the dr of dew condensation occurring due to insufficient

dehu se air is difficult to conme into contact with the
flns |s an advantage in that it is possible to obtain high
dehu §/| ny capabllltles 74 CLAIIXB

28.  An air conditioner substantially as herein described with reference to any of
figures 1 to 7, figures 8 to 10, any of figures 11 to 16, figures 17 to 19 or figure 20 of

the accompanying drawings.

is Sheet Has Been Reﬂlaced
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1. A separate-type air conditioner conprising: a front heat exchanger

di sposed-in an indoor unit and having an upper edge portion and a | ower
edge portion each receding froma junction therebetween; and a rear heat
exchanger forned separately from said fBdnt heat exchanger and di sposed on
a rear side of said front heat exchan%%é' g@erein sai d rear heat exchanger

i s disposed such that an upper edge of gﬁ rear heat exchanger is disposed

in opposing relation to an ugpghﬁgg%&flx icﬁNﬁfﬁ%Epeat exchanger, such
that a gap is defined between a portion of the upper edge of said rear heat

exchanger which is g{osest to _said frqn% heat_ exchanger and._a portion of
the upper edge of S fHOVE"helF cXERARGSr WA ch?i sSEPBERSLOPG YRR rAddh

h h . .and I d i f id h h [
i sposed | RO WA bARTE coho RErAERb  RhE herECErBRSIRNY A g%

front heat exch i fdoor. ynitCRAPISY L¥PFengORYLELBREE oBRHGRY L4
daim1l, wierel I hs 0? saLa

' exchange, and particularly employable as a high-performance yet
compact indoor unit whose height is low. A front heat
exchanger (7) having a configuration in'wﬁich an upper édge
bortion and a lower edge portion are respectively ﬁade to
recede is disposed in an iﬁdoor unit. In addition, a rear heat
exchanger (12) separate from the front heat exchanger (7) is
disposed on the rear surface side of the front heat exchanger
(7). Consequently, it 1is possible to increase the heat

exchanging area in an indoor unit having the same height, and

improve the heat exchanging capacity.

v

‘Figure 1
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rear heat exchanger are juxtaposed at intervals greater.than those of fins
of said front heat exchanger. 3. A separate-type ai’r conditioner
‘according to Claim1, further conprising: stationary casing bl ades which
forma plurality of split-nozzle blow paths for uniformalizing a rate of
air flowng into said rear heat exch . 4. A separate-type air

condi tioner according to Claim1, further conprising: a guide blade
arranged in such a manner as to be suspended downward wi th an upper edge
thereof disposed in proxinity to oppoging portlons of said front heat
exchanger and said rear heat exchanger ge—P of said guide
bl ade being bent toward said front_he *@epqrate type
air conditioner according to Cl am h arcuate curled

portion prOV|ded/3rC§ blﬁﬂe of /a crg/’/ ath)

11
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unit and di sposed on a bl ade negative-pressure surface at a fan T
out er - peri pheral blade end of said blade. 6. A separate-type. air

condi tioner according to Claiml1, further conprising: an upper di'r inlet

formed by a plurality of nmutually spaced apart, openi ngs and di sposed in an
upper surface of said indoor unit such that i A val s bet ween adj acent 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 renote
fromsaid front panel are arranged to be greater than intervals between

adj acent ones of said openings at an internediate gortion or said upper air

inlet. | F/G | 8




75 7. A separate-type air conditioner according t:orany one of Cains 1
to 4. further conprising: a fan di sposed between said front heat exchanger
and said rear heat exchanger; and a front panel in which a front air inlet
is provided at a position corresponding to the | ower edge portion of said
front heat exchanger and an upper aig/iglet is provided at a position
correspondi ng to upper edge portions of said front heat exchanger and said
rear heat exchanger. 8. A separate-type air conditioner accordihg to
Claimb5, further conprising: a front panel a front air inlet is
provided at a position corresponding to (3bmer dge portion of said
front heat exchanger and an upper air vided at a

250CT 1996
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position correspondi ng to-wpper edge portions of said front heat exchanger
and:sai d rear heat exchanger, and wherein said cross flowdfan is disposed
bet ween said front heat exchanger and said rear heat exchanger. 9. A
separate-type air conditioner according to Claim®6, wherein said upper air
inlet is provided at a position correspgndimg to upper edge portions of
said front heat exchanger and said rear heat exchanger, said front panel is
further formed with a front air inlet provided at a position correspondi ng
to the | ower edge portion of said front he exchanger, and a fan is

di sposed between said front heat exchangeg i Yo g4 heat —exchanger

10. = A separate-ty, air conditione 4C0 : ‘ r o9,
wherein an area of ngEans n saiAd upperﬁz" ten t han an
area of openings in sart frdnt aij inle/// IS

J
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11. A separate-type air conditioner according to Claim1l, wherein fins
of said heat exchanger:iare bent at a bent connecting portlon provided at a
position close to an air inlet. 12. A separate-type air conditioner
according to Claim1l, wherein fins of said heat exchanger are bent at a
bent connecting portion provided at agpggition close to an air inlet, said
heat exchanger having a junction mhicé I's fonned as nutual | y opposi ng ends
of said fins at said bent connecting portion approach each other. 13. A
separate-type air conditioner conprising: a heat exchanger disposed in an

I ndoor unit; and a plate-1Ii ust-col | ecting nmeans disp In su
manner as to cover said heéﬁZﬁ?ch er, said dust- coIIec?E? ?{jbelng
provided with net-1ike dust- 1ecting portions

12 m
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a plate-1ike dust-collecting neans disposed in such a napner as to cover
sai d heat exchanger, satd dust-collecting nmeans being provided with
net-like dust-collecting portions having a dust-collecting function;
characterised in that said dust-collecting portions are provided with
thin-wal |l ed portions for bending mhicﬁgaf provided in the formof strips,
have their |ongitudinal directions ar négd hori zontal |y, and are di sposed
in parallel in spaced-apart relation to each other. 14. A separat e-type
air conditioner according to Caim 13, wherein @i d plat@aqlike
dust-collecting nmeans is arranged al ongha fro ' an upper air
inlet and a rear air inlet of a casing iT XChanger is

di sposed. 15. A separate-typ@3nir - ©pim 13,

wherei n said /:7(5: ;7:?
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pl ate-11i ke dust-collecting neans conforns to a configuration of said heat

exchanger. 16. A separate-type air conditioner acéording to C aim
14, further conprising: a guide piece disposed at a corner position within
said casing. 17. A separate-type air conditioner according to Caim

14, further conprising: a guide rail ?yﬁﬁ:ded In said casing for disposing
sai d dust-collecting neans at a predeterim ned position by engaging an end
portion of said dust-collecting neans. 18. A separate-type air
conditioner according to Caim 15, furthér-conprh?'ng:ni gui de rai
provided in a casing for disposing saidgdust-colle ng ghs at a

predeterm ned position by engaging an eneg—~ortign off sai d-d -col | ecting
means. IIIE:E:____=£§§f=
%5 = \\ Lu_
23
: I~
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19. A separate-type air-conditioner according to Claim 14, wherein said
thin-walled portions are di sposed at positions correspondlng to cor ner
portions within said casing. 20. A separate-type air conditioner
according to Claim 15, wherein said thin-walled portions are di sposed at
positions corresponding to bent corner pquqgns In the configurations of
sai d heat exchanger. 21. A separate-type air conditioner according to
any one of Clainms 13 to 20, wherein said heat exchanger conprises a front
heat exchanger having an upper edge portion and a Hq r edge rtion
respectlvely formed in a receding nanner agd a rear eat exch gﬁﬁer di sposed
on a rear side of said front heat exghanger ! kl
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7722, A separ at e- type air conditioner according to_Claim21, wherein
'sai d dust-collecting neahs covers said heat exchanger iric] udi ng at |east a
half of said rear heat exchanger. 23. A separate-type air conditioner
according to Caim 21, further conprising: air cleaning/dust-collecting

means di sposed at a p05|t|on correspogzbgg to the upper edge portion of
said front heat exchanger. rate-type air conditioner

according to Caim 21, furt her conprising: air cleaning/dust-collecting
means di sposed either between a front panel and said

FIG 18 FIG. 19
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dust-col l ecting neans or between said dust-coktecting neans and said front

heat exchanger. 25. A separate-type air conditioner according to Caim
13, wherein fins of said heat exchanger are bent at a bent connecting
portion provided at a position close to an air inlet. 26. A

separate-type air conditioner according to Caim13, wherein fins of said
heat exchanger are bent at a en‘ connecting portion provided at a position
close to an air inlet, said h { %xchanger having a junction which is
formed as nutually opposing ends of said fins at said bent connecting
portion approach each other.




1
Separate-Type Air Conditionerxr

BACKGROUND OF THE INVENTION -

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

Fig., 21 is a cross-sectional view illustrating a
conventional separate-type air conditioner shown in, for
instance, Japanese Utility Model Application Laid-Open No.
118430/1985. In the drawing, reference numexal (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); (S), 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
corresponding to the air outlet (35).

Numeral (7) denotes a front heat exchanger disposed in
the casing (1) and having ah upper edge pértion and a lower
edge portion which are respectively formed in a receding manner
and are disposed at positions corregponding to the front air
inlet (3) and the upper air inlet (4), respectively. Numeral
(B8) 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)

e

REPLACEMENT SHEETS SG %

iREP LACEMENT SHEET & Description : paged Y to paged .=

rawl - paged ..... to paged ...
1 0 #AR 2000 [ Drawing(s) : page

o Claim(s)  :paged .f&to paged .77

I7 Abstract :paged ... 10 paged .....

i s &,

DATE OF RECEIPT ..ot

QusezsL TS

Qg oS543
la\3 \ o



4

In order to attain one or more of the above objecfs, the present invention in a
broad form provides a separate-type air conditioner comprising:

a front heat exchanger disposed in an indoor unit and having an upper cdge
portion and a lower edge portion each receding from a junction therebetween; and

a rear heat exchanger formed separately from said front heat cxchanger and
disposed on a rear side of said front heat exchanger; wherein said rear heat exchanger is
disposed such thal an upper -edge of said rear heat exchanger is disposed in opposing
relation to an upper edge of said front heat exchanger, such that a gap is defined between a
portion of the upper edge of said rear heat exchanger which is closest to said front heat
exchanger and a portion of the upper edge of said frout heat exchanger which is closest to
said rear heat exchanger, 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.

In the separation-type air conditioner of the present invention arranped 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 a separate-type air conditioner which
comprises: a front heat exchanger disposed n an indoor unit and having an upper cdge
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 such that an upper edge of the rear heat cxchanger 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 1o be
inclined in a dixection aiway from the front heat exchanger.

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

[REPLACEMENT SHERT

1 O MAR 2000

s
B LAY sy o g,

IR st

IRALIBLL.J09333.doc: TCW



and a front panel in which a front air inlet is provided at a position corresponding to the
lower edge portion of the front heat exchanger and an upper air inlet is provided at a
position corresponding to upper edge portions of the front heat exchanger and the rear heat
exchanger. In this case, 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 corrcsponding to the lower edge portion of the front heat exﬁhanger 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 having an
area of openings greater than an area of openings in the front air inlet so that air is sucked
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 in another broad form provides a separate-type air
conditioner comprising:

a heat exchanger disposed in an indoor unit; and

a plate-like dust-collecting means disposed in such a manner as to cover said heat
exchanger, said dust-collecting means being provided with net-like dust-collecting portions
having a dust-collecting function; characterised in that said dust-collecting portions are
provided with thin-walled portions for bending which are provided in the form of strips,
have their longitudinal directions arranged horizontally, and

R e ammamandr
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1. A separate-type air conditioner comprising:

a front heat exchanger disposed in an indoor unit and having an upper edge
portion and 2 lower edge portion each receding from a junction thercbetween; and

- 2 rear heat exchanger formed separately from said [rout heat exchanger and
disposed on a rear side of said front heat cxchanger; wherein said rear heat exchanger is
disposed such that an upper edge of said rear heat exchanger is disposed in opposing
relation 10 an upper edge of said front heat exchanger, such that a gap is defined between a
portion of the upper edge of said rear heat exchanger which is closest to said front heat
exchanger and a portion of the upper edge of said front heat exchanger which is closest to
said rear heat exchanger, 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.

2. A separate-type air conditioner according to Claim I, .wherein fins of said
rear heat exchanger are juxtaposed at intervals greater than those of fins of said front heat
exchanger. |

3. A separate-type air conditioner according to Claim 1, (urther 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.

4. A separate-type air conditioner according to Claim 1, further comprising:

a guide blade arranged in such a manuer 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.

5. A separate-type ait 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 cnd
of said blade. | _

6. A separate-type air conditioner according to Claim 1, further comprising:

an upper air inlet formed by a plurality of mutnally 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 1o

be greater than intervals between adjacent ones of said openings at an intermediate portion
of said upper air inlet.
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7. A separate-type air conditioner according to any one of Claims 1 to 4.
further comprising:
| a fan disposed between said frout heat exchanger and said tear heat exchanger;
and
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 frout heat exchanger and said rear
beat exchanger. |
3. A separate-type air conditioner according to Claim 5, further comprising:
i a front panel in which a front air inlet is provided at i position conespohding to
the lower edge portion of said front heat exchanger and an upper air inlet is provided uat a
position corresponding to upper edge portions of said front heat exchanger and said rear

heat exchanger, and whercin said cross flow fan is disposed between said front heat
exchanger and said rear heat exchanger.
N~ 9. A separate-lype air conditioner according to Claim 6, wherein said upper
air inlet is provided at a position corresponding to upper edge portions of said frout heat
exchanger and said rear heat exchanger, said front panel is further formed with a front air
inlet provided at a position corresponding to the lower edge portion of said front heat

exchanger, and a fan is disposed between said front heat exchanger and said rcar heat

exchanger. '
o 10, A separate-type air conditioner according to Claim 7, 8 or 9, wherein an
~ area of openings in said upper air inlet is made greater than an area of openings in said
front air inlet.
1. A separatc-type air conditioner according to Claim |, wherein fins of said
heat exchanger are bent at a bent connecting portion provided at a position close to an air
S inlet.
12, A separate-type air conditioner according to Claira 1, 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.

13. A separale-type air conditioner comprising:

a heat exchanger disposed in an indoor unit; and

a plate-like dust-collecting means disposed in such 2 manner as to cover said heat

exchanger, said dust-collecting means being provided with net-like dust-collecting portions
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a plate-like dust-collecting means disposed in such a manner as to cover said heat
exchanger, said dust-collecting means being provided with net-like dust-collecting portions
having a dust-collecting function; characterised in that said dust-collecting portions are
provided 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. |

14, A separate-type air conditioner according to Claim 13, wherein said
plate-like dus(-collecting means is arranged along a front air inlet, an upper air inlet and a
Y rear air inlet of a casing in which said heat exchanger is disposed.

15. A separate-type air conditioner according to Claim 13, wherein said
plate-like dust-collecting means conforms to a configuration of said heat exchanger.

16. A separate-typc air conditioner according to Claim 14, further
comprising:

a guide piece disposed at a corner position within said casing.

17. A sepafate-type air conditioner according to Claim 14, further
comprising:

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

18. A separate-type air conditioner according to Claim 15, 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.

19. A separale-lype air conditioner according to Claim 14, wherein said
thin-walled portions are disposed al positions corresponding to corner portions within said
W casing.

20. A separate-type air conditioner according to Claim 15, wherein said
thin-walled portions are disposed at positions corresponding to bent comer portions in the
configurations of said heat exchanger.

A A separale-type air conditioner according to any one of Claims 13 to 20,
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 & rear sidc of said front héat exchanger.
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22. A separate-type air conditioner according to Claim 21, wherein said
dust-collecting means covers said heat e:{changer including at least a half of said rear heat
exchanger.

23. A separate-type air conditioner according to Claim 21, further
comprising:

air cleaning/dust-collecting means disposed at a position corresponding to the
upper edge portion of said front heat exchanger.

24. A separate-type air conditioner according to Claim 21, 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.

25. A separate-type air conditioner according to Claim 13, wherein fins of
said heat exchanger are bent at a bent connecting portion provided at a position close to an
air inlet.

26. A separate-type air conditioner according to Claim 13, 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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