"Air conditioner indoor unit and method of assenbling the same 5 TECHNI CAL
FI ELD The present invention relates to an indoor unit of an air conditioner
and a nethod for assenbling the indoor unit of an air conditioner.
BACKGROUND ART 10 An indoor unit of an &ir conditioner includes a heat
exchanger and a ventilation fan, and conditions indoor air by bl ow ng heat
exchanged air indoors. Lines in which refrigerant flows are connected to

t he heat exchanger, and heat exchange _.is perforned between the refrigerant
that flows fromthe line to the hea®Pedicali®Ager and the indoor air. The
heat exchanger and the ventilation fan are 15 often di sposed on a support
unit such that the heat exchanger covers the upper portion of the
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Conventionally, this support unit (bottomframe assenbly) is often shaped
so as to extend above the ventilation fan (See Japanese Unexam ned Patent
Appl i gati on TRCHRIDRE FEBIODS5) . 20 It nmay be difficult to install the heat
exchanger in situations in which the support unit described above is
shaped so ddea presandridvamiiome relates, éatan indant Girih.of am ait hendiiones andna
situations |n |ch the support unit_is shaped sgo as to extend above the
venti | at i Bthosh OFWSWM'”%@"%WW ypitoha@n|aineondi@ngrs connect to the heat
exchanger and the support unit to cone into contact with each other when
the 25 heat exchanger is installed so as to cover the upper portion of the
ventil ation RERS f this, it will be difficult to install the heat
exchanger ogi éssupng?@Rﬁnit DI SCLOSURE OF THE | NVENTI ON 2 An obj ect of
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i n which a heat exchanger can be easily installed and a net hod

assenbl i nignamnidncoditionms inddoraair diyr bloony theah exchahged raxﬂomdours.thésan air
conditioner disclosed in claim1 includes a ventilation
which refrigerant flows are connected to the heat exchanger, and heat exchange
is performed between the refrigerant that flows from the line to the heat
exchanger and the indoor air. The heat exchanger and the ventilation fan are
15 often disposed on a support unit such that the heat exchanger covers the upper
portion of the ventilation fan. In addition, the indoor unit of an air conditioner
includes the support unit that supports the ventilation fan. Conventionally, this
support unit (bottom frame assembily) is often shaped so as to extend above the
ventilation fan (See Japanese Unexamined Patent Application No. 2002-195595).
20 It may be difficult to install the heat exchanger in situations in which the
support unit described above is shaped so as to extend above the ventilation fan.
In other words, in situations in which the support unit is shaped so as to extend
above the ventilation fan, it will be easy for the line that is connect to the heat
exchanger and the support unit to come into contact with each other when the
25  heat exchanger is installed so as to cover the upper portion of the ventilation fan.
Because of this, it will be difficult to install the heat exchanger on the support

unit.

DISCLOSURE OF THE INVENTION



5 fan, a heat exchanger, and a support unit. The heat exchanger has an
approxi mate i nverted V-shape in cross-section, lines in which refrigerant
flows that are connected thereto, and is disposed so as to cover the upper
portion of the ventilation fan. The support unit supports the ventilation
fan. Then, each portion of the support unit is positioned at the height of
the apex of the ventilation 10 fan or lower. Wth this indoor unit of an
air conditioner,, eachtBortion of the_ support unit is _positioned at the
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sinplified. The indoor unit for an air conditioner disclosed inclaim2 is

the i ddodianunathedt exchangeoand t aosappaokt sahibsdhe rhedt aexeHangernhabi ah t he
heat exchanger is disposed 20 so as to cover the front, upper and rear
portions approxenateninveded ovrshape infcrasasectienclisegén whichirepigesantstiows to
surround the front, upper, and rear  portions of a ventilation fan, the
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Because of this, during the installation of the heat exchanger, there will be little

15  possibility that each portion of the support unit will obstruct the lines connected to

the heat exchanger. Thus, with this indoor unit of an air conditioner, the

installation of the heat exchanger can be simplified.

The indoor unit for an air conditioner disclosed in claim 2 is the indoor unit of
an air conditioner disclosed in claim 1, in which the heat exchanger is disposed

20 so as to cover the front, upper and rear portions of the ventilation fan.

If a heat exchanger is disposed so as to surround the front, upper, and rear
portions of a ventilation fan, the distance between the heat exchanger and the
ventilation fan will be shortened, and the indoor unit of an air conditioner can be
reduced in size. On the other hand, because the distance between the heat

25 exchanger and the ventilation fan is shortened, a support unit that supports the
ventilation fan will easily obstruct the lines connected to the heat exchanger.

However, with this indoor unit of an air conditioner, each portion of the support
unit is positioned at the height of the apex of the ventilation fan or lower.

Because of this, even if the heat exchanger is disposed so as to surround the



unit of an air conditioner, a reduction in size is possible and the
installation of the 5 heat exchanger can be sinplified. The indoor unit of
an air conditioner disclosed in claim3 is the indoor unit of an air
conditioner disclosed in claim1 or 2, 8n which the heat exchanger is
installed on the support unit on which the ventilation fan has been
pre-installed. Wth this indoor unit for a heat exchanger, because the heat

exchanger_is 10 installed on the_support unit on which the ventilation fan
has al r ed8Mp¥BREN a0t %ﬁarétﬂrﬁwfeomﬁf veatilabanian, there velk bsy liftle pasgibilty on
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t o tr &nspuweat exchangern can béisihplified. ventil ation fan and the support unit are
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si ngli@ urihttalldébeon tweedupport udih@remafidt ithal vastiRese Fan PeXs ididzalyl BEegn t he
support unit, each portion of the support unit and the electrical

conponentinsialedy theawventilatibrifghtwitif be lpecdpstalled ont the seppaort amitobefoaa the
| ower. Thus, a unit in which the support unit, the ventilation fan, and
the el ecthaaiaﬂxcbaﬁgghisdnsuaﬂgdéh@reganﬁhﬁadwitb theygptilation fan iestabigdionitaes
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the el ectyd GalictPICEEMwer. Thus, a unit in which the ventilation fan and the support
15  unit are combined is reduced in size, and the transport thereof will be simplified.
Thus, with this indoor unit of an air conditioner, the ability to transport a unit in
which the ventilation fan and the support unit are combined can be improved.
The indoor unit of an air conditioner disclosed in claim 4 is the indoor unit of an
air conditioner disclosed in claim 3, which further includes an electrical
20 component box. The electrical component box accommodates electrical
components, and is supported by the support unit so as to be at the height of the
apex of the ventilation fan or lower. Then, the electrical component box is
installed on the support unit.
With this indoor unit for an air conditioner, the support unit, the ventilation fan,
25 and the electrical component box can be formed into a single unit. Then, even
with the electrical component box installed on the support unit, each portion of
the support unit and the electrical component box are at the height of the apex of
the ventilation fan or lower. Thus, a unit in which the support unit, the ventilation

fan, and the electrical component box are combined is reduced in size, and the



box, and the support unit are conbined can be inproved. The indoor unit of
an air conditioner disclosed in claim5 is the indoor unit of an 5 air
‘condi tioner disclosed in claim4, in which the ventilation fan has a
cylindrical shape and is disposed so that a central axis is horizontal,
and further includes a drive device. The drive device rotatively drives
the ventilation fan, and is disposed on the sane axis as the ventilation

fan. Then, the el ectrjcal conponent__ box is disposed so that the strong
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el ectrical conponents are aligned in the axial direction. In other words,
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components are at the height of the apex of the ventilation fan or lower, the
15 disposition of the strong electrical components will be a problem.

However, with this indoor unit of an air conditioner, the ventilation fan, the drive
device, and the strong electrical components are aligned in the axial direction. In
other words, the ventilation fan, the drive device, and the strong electrical
components are aligned in the horizontal direction. Because of this, an increase

20 in the size of the electrical component box in the perpendicular direction can be
controlled. Thus, with this indoor unit of an air conditioner, a structure can be
easily achieved in which the electrical component box is at the height of the apex
of the ventilation fan or lower.

The indoor unit of an air conditioner disclosed in claim 6 is the indoor unit of an

25 air conditioner disclosed in claim 4, which further includes a drive device that
rotatively drives the ventilation fan. Then, the support unit supports the ventilation
fan, the electrical component box and, the drive device from below when viewed
from the front, and the lower surface thereof is formed to be flat.

With this indoor unit of an air conditioner, the support unit supports the



Thus, each structural conponent can be assenbled and transported in a state
in which the ventilation fan, the electrical conponent box, and the drive
‘device are nounted on the support unit. In addition, because the | ower
surface of the 5 support unit is fornedsto be flat, there will be stability
even if the ventilation fan, the electrical conponent box, and the drive
device are nounted thereon, and thus transport will be sinplified. A

met hod of assenbling the indoor unit of an air conditioner disclosed in
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di sposed so as to cover e upper portion of the ventilation fan. 15 After
t he sécorslipdorpuntt lie formed tes beflat sthene tvill Ibenstabilibpaekes uf fhaceerithatis fdrat
covers the back surface of the heat exchanger and which fornms a back
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exchanger. 25 Thus, with this nmethod of assenbling the indoor unit of an
ai r condidreopesitiotdt at ithns halidhitdf dhe afpeixhefl iheaversiatimémar o owdrewhienithef i ed.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an exterior view of an air
condi t i orngntila@ian §an s i suppontedntheredn agAfter dhe afinst fstégethensecond wstep is
installing the heat exchanger connected to the lines in which refrigerant flows,
and which is disposed soc as to cover the upper portion of the ventilation fan.
15 After the second step, the third step is installing a back surface member that
covers the back surface of the heat exchanger and which forms a back surface
side air flow path.
In this method of assembling the indoor unit of an air conditioner, there will be
little possibility of each portion of the support unit obstructing the lines that is
20 connected to the heat exchanger when instaliing the heat exchanger, because
each portion of the support unit is positioned at the height of the apex of the
ventilation fan or lower. In addition, because the back surface member is
installed after the heat exchanger is installed, there will be little possibility that
the back surface member will obstruct the lines connected to the heat exchanger.

25  Thus, with this method of assembling the indoor unit of an air conditioner, the

installation of the heat exchanger can be simpiified.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exterior view of an air conditioner.



Fig. 3(a) is a front view of an indoor unit. Fig. 3(b) is a right side view
of the indoor unit. Fig. 4 is a right side view of the indoor unit with an
‘upper casing renoved. 5 Fig. 5is a right side cross-sectional view of the
indoor unit. Fig. 6 is a plan view of agright side portion of the indoor
unit with the upper casing renoved therefrom Fig. 7 is a right side view
of a lower unit. Fig. 8 is a plan view of a right side portion of the |ower

unit. 10 Fig. 9 is a right side cross-sectional view of the |lower unit.
Fig. 10 is §% Izdﬁﬁaﬁmﬁt'ﬁéi‘a@'ﬁ%@fﬁr@rfé@ﬁﬁj‘t(ﬁrcdgserrbl ing the indoor unit.

Fig. 11(a) chematic .di agram the right side of the indoor unit.
Fig. 11(b) F@ g'(é)c ea%??tcv'ﬁw 8? Of Wty | ght side of the indoor unit
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| NVENTI ON F&/%?g' L ucture OE%% IEI r condltloner] The exterior of an
air condi ti gper kh t%@ﬂueﬂﬂ@%bﬁﬁ@éor%mi With RINSFSIEr casMgaemavadlas been
adapted is shown in 1. The air conditioner 1 includes™an indoor unit 2

that bs i nsFa.l5e8 a)mgrarsld@dmss—sewonal\Inewwffthsmdvorujmﬁ li ke, and an out door
unit 3 that is disposed outdoors. An indoor heat exchanger 50 is

accommodat effig.rb ihe pladodewwfia right side partitwoof tieaindeoc humifgeith 3be iupper
accommodated in the out door unit 3, and a refrigerant circuit is formed by
connect i @%W’“@éﬁ ber®fi®Per 30, 50 by means of a refrigerant line 4. 25

[ Schemati c gonfj.quration of the air conditioner refrigerant circuit] The
configuratlg f'ga? ?@?"%‘%%Y'&H‘P g}%ﬁeru the air conditioner 1 is shown in
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T Fig. 10 is a flowchart that shows a method of assembling the indoor unit.
Fig. 11(a) is a schematic diagram of the right side of the indoor uni.
Fig. 11(b) is a schematic diagram of the right side of the indoor unit according
to another embodiment.
15 BEST MODE FOR CARRYING OUT THE INVENTION
[Overall structure of the air conditioner]
The exterior of an air conditioner in which an embodiment of the present
invention has been adapted is shown in Fig 1.
The air conditioner 1 includes an indoor unit 2 that is installed on an indoor
20  wall surface or the like, and an outdoor unit 3 that is disposed outdoors.
An indoor heat exchanger 50 is accommodated in the indoor unit 2, an
outdoor heat exchanger 30 is accommodated in the outdoor unit 3, and a
refrigerant circuit is formed by connecting each heat exchanger 30, 50 by means
of a refrigerant line 4.
25 [Schematic configuration of the air conditioner refrigerant circuit]
The configuration of a refrigerant circuit of the air conditioner 1 is shown in Fig.
2. The refrigerant circuit is formed primarily of the indoor heat exchanger 50, an
accumulator 31, a compressor 32, a four-way switching valve 33, an outdoor

heat exchanger 30, and an electric expansion valve 34.



The indoor heat exchanger 50 that is provided in the indoor unit 2
exchanges heat with the air that it conmes into contact with. In addition,
'a cross flow fan 71 that serves to discharge air indoors after indoor air
is taken in, passed through the indoor7heat exchanger 50, and heat
exchange has taken place, is provided in 5 the indoor unit 2. This cross
flowfan 71 is fornmed into a long, narrow cylindrical shape, and is

di sposed so that the central axis thereof is parallel in the _horizontal
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outdoor 15 air conditioning unit 3. The electric expansion valve 34 is
connect ecshapea andrie disposedsaathiat the: cesBalaxis shenegfiisdparalle! infthevwirizontd, and
S connecqijed fo oq_gl end of the indoor heat exchanger 50 via the l|line 41.
I n addi t i¥rectieRe 16&rcrpgy flaw &an i7dng rotatiyely drivem byemeans Sf @hHilaogdano a
line 42 via, a hut off valve 37, and is .connect t o, the other. .end of
the i ndodPBIFR 2 B ryBicet “p¥ Be Fies MiPaL Lt 2586 Ry RltGetie B sFe
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propel | er that serves I scharge air outside after heat exchange
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propeller fan 38 is rotatively dri'ven by an outdoor fan notor 39.
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in Fig. 3(a), and a side view of the indoor unit 2 is shown in Fig. 3(b).
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15  air conditioning unit 3. The electric expansion valve 34 is connected to a line 41
via a filter 35 and a liquid shut off valve 36, and is connected to one end of the
indoor heat exchanger 50 via the line 41. In addition, the four way directional
control valve 33 is connected to a line 42 via a gas shut off valve 37, and is
connected to the other end of the indoor heat exchanger 50 via this line 42.

20 These lines 41, 42 correspond to the refrigerant line 4 shown in Fig. 1. In
addition, a propeller fan 38 that serves to discharge air outside after heat
exchange with the outdoor heat exchanger 30 is provided in the outdoor unit 3.
The propeller fan 38 is rotatively driven by an outdoor fan motor 39.

[Structure of the indoor unit]

25 A front view of the indoor unit is shown in Fig. 3(a), and a side view of the
indoor unit 2 is shown in Fig. 3(b). The indoor unit 2 is rectangular in shape in the
horizontal direction when viewed from the front, and has a vertical two tone color
scheme when viewed from the front and from the sides.

The indoor unit 2 is formed primarily by an upper casing 6, a lower unit 7, and



8 an indoor heat exchanger unit 5 that is accommobdated in the interior of
the indoor unit 2. The upper casing 6 covers the upper portion of the
‘indoor unit 2. The lower unit 7 forns the |ower portion of the indoor unit
2. The upper casing 6 and the lower ungt 7 are forned into separate
menbers, and the border between 5 the upper casing 6 and a portion of the

| ower unit 7 appears as a horizontal line on the exterior of the indoor
unit 2. In addition, the upper casing 6 and a portion  of the |lower unit 7

are diffebideq beat exahangar HB‘Fl@é‘h@ta!S peAeMMgated inhthepitader ohdhReen

h h
o enpPelipiaan M & e hFet ho H hhudre e Unbdt porthh ' ke el bl

| nd d
anit 5 Qﬂ?%ﬁn*é%‘%f“g?ﬁé%% e Fotel iioh T tle ifaad it 21TRE iRl KRREEOZ
auxi | i ar yarﬁdlﬂ@robvmm ape foret 16 sephldte rhemewaénactrce b&rde'? b%t\weeht

side view of the indoor unit 2 with the upper casing 15 renmoved. Fig.

shows 5a dhessppeecasipb @idla portion of thid owerdanit 7wiphdeals a“éfw horidontal firat
exchanger 50 is installed so as to surround the front, upper, and rear
por ti ons @ thehexigrios of the indaon unit 2.almdadditionr Henuppert casing ﬁtmapmrtten 601,

611 by rotzzitsj 98 the cross f]low fan 71 passes through the indoor heat
exchangerof2fesgwep tme? Ao rpawpkﬂﬁs,nnd ahel hﬁélapnta&&fﬁartget Fssﬂl?epﬂﬂeﬁed
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first m%gp. nﬂ@at exchanger 50a, a second |ndoor heat exchanger 50b, a
third i ndoor heat exchanger 50c, and a fourth indoor heat exchanger 50d.

By cqpnect 'Eﬂ:he.ﬁﬁh:tm{edfhﬁellﬁubwfurﬁt@hlilpﬁe6é§&i’d&%éloﬁ@a1 50b, 50c, and 50d,
t he i ndoor heat exchanger 50 is fornmed so as to have an approxi mate

I nverted V- shajoeriheat erstrargecanin whose both ends are bent downward when
viewed fromthe sides. Each of the indoor heat exchangers 50a, 50b, 50c,
and 50d havé ahowndngdtia: 4, the indoor heat exchange unit 5 is formed by the indoor
heat exchanger 50, auxiliary lines 51, an auxiliary support member 52, and the
like. Note that Fig. 4 is a right side view of the indoor unit 2 with the upper casing
15 6 removed.
Fig. 5 shows a cross-sectional side view of the indoor unit 2.
The indoor heat exchanger 50 is installed so as fo surround the front, upper,
and rear portions of the cross flow fan 71, and air drawn in from intake ports 601,
611 by rotating the cross flow fan 71 passes through the indoor heat exchanger
20 50 to the cross flow fan 71, and heat exchange is performed with the refrigerant
that passes through the interior of a heat transfer line. The indoor heat
exchanger 50 is divided into four components: a first indoor heat exchanger 50a,
a second indoor heat exchanger 50b, a third indoor heat exchanger 50¢, and a
fourth indoor heat exchanger 50d. By connecting each of the indoor heat
25 exchangers 50a, 50b, 50c, and 50d, the indoor heat exchanger 50 is formed so
as to have an approximate inverted V-shape in cross-section whose both ends
are bent downward when viewed from the sides.

Each of the indoor heat exchangers 50a, 50b, 50¢, and 50d have a long plate

shape in the horizontal direction. Each of the indoor heat exchangers 50a, 50b,



shape in the horizontal direction. Each of the indoor heat exchangers 50a,
50b, 9 50c, and 50d are fornmed froma heat transfer line that is fol ded
‘back a plurality of tinmes at both ends thereof, and a plurality of fins
havi ng short strip shapes in which thedheat transfer line is inserted. The
heat transfer line is folded back by means of U shaped heat transfer |ines
at both side ends of each of the indoor 5 heat exchangers 50a, 50b, 50c,
and 50d. The upper end_of the first indoor heat exchanger 50a is inclined

toward t helC.@Angne0dare fremediisem aheat angigq ling dhat is Jolded kask aelwrally @fanger
50a i di t fl f 71 f h .
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I ndoor heat exchanger 50b is connected to the upper end of the first indoor
heat BSexdieatgechafgersaflh, 50k, 50¢,sdnd H0dor heat exchanger 50a and the second
i ndoor 15 heat exchanger 50b _are conbined so as to forman inverted V shape
when vi ewddef uppet Badsofdibe. firshéndewoheat exemngesfilaix irnliged Board the

di sposed fso as tq éover the cross flow fan 71 fromthe %%)_er central
portion tiEeRtRf thggedoer wnit 2, anddhefiet indppr heatisxshangar Waistigeesehso; s

so a5t o 2oieouRCUR sREL IR B B Trork P G o meran e Jdhecna
of the tgﬁ%rirﬁgpgae%%geo?xchanger 50c is connected at an angle to the

| ower en e second 1 ndoor heat exchanger 50b, and an obtuse angle is

formagy by merngpdr éMe of tHe SeddtPPoBE AbabEsERT ST isandindielowganE

I ndoor heat exchanger 50b. The third indoor heat” exchanger 50c is 25
paral | el nsiar fof the indsoyhinid2 r aod il secored indde heat moHangérabOlliis digposed and
is perpendicular with respect to the lower unit 7 that covers the
hor i zont diorward gt éhe dirst indaosigat peiahangentSQaheThendipper lexsh of tht segonds0.
'n addit iig bo; gaﬂcI gxc ran%rég 5%% is connected to the upper end of the first indoor heat
exchanger 50a, and the first indoor heat exchanger 50a and the second indoor
15 heat exchanger 50b are combined so as fo form an inverted V shape when
viewed from the sides. The second indoor heat exchanger 50b is disposed so as
to cover the cross flow fan 71 from the upper central portion to the upper front
side.
The third indoor heat exchanger 50c is disposed on the lower portion of the
20 second indoor heat exchanger 50b so as to cover the front portion of the cross
flow fan 71. The upper end of the third indoor heat exchanger 50c is connected
at an angle fo the lower end of the second indoor heat exchanger 50b, and an
obtuse angle is formed by means of the third indoor heat exchanger 50c and the
second indoor heat exchanger 50b. The third indoor heat exchanger 50c is
25 parallel with the height direction, i.e., the perpendicular direction, and is
perpendicular with respect to the lower unit 7 that covers the horizontal surface
of the lower portion of the indoor heat exchanger 50. In addition, the lower end of
the third indoor heat exchanger 50c is the lower end of the indoor heat

exchanger 50, and the lower end of the third indoor heat exchanger 50c¢, i.e., the



the third indoor heat exchanger 50c is the |ower end of the indoor heat
exchanger 50, and the | ower end of the third indoor heat exchanger 50c,
‘i.e., the 10 lower end of the front side of the indoor heat exchanger 50,
is positioned at approximtely the sam® hei ght as the central axis of the
cross flow fan 71. The fourth indoor heat exchanger 50d is disposed on the
| ower portion of the first indoor heat exchanger 50a so as to cover the

rear portion ?&%ﬁfah cross flow 5 fan 71. The upper end of the fourth

i ndoor hdaweg Hgéheﬁcﬂlﬂti side pfnthe indogr heatapxthangsrtafh isohesitiened & t he
fi i nd h. h 50 d t le ig f b f
IR S e X L R i
50a. The f i md WA s ' i.glt

G rectton e fauriCRBboh Beat EXERANI SGPls UibppBad Hd fie Mk pdrign fHfE)

covers t iashPidotPMeak exthafgs 50a sbaad R'B6vdIothl! RAr Porfidte of IO eFodiCltw

exchanger 50. In addition, the |lower end of the fourth indoor heat
exchaigerfabOtil .i Bhe lnppel ewdrofethd foorthhiadoentheat erclidngereb0chivoconresed at

exchanger 50, and the lower end of the fourth indoor heat exchanger 50d,

i .e., thean angle tentheolowenendeaf thei first didadidest mxebangenbOaxandsgerbisse i s
positioned at approximately the sa hei.ght as the 15 central axis_of the
eross {1 PGS Krmad B hedRS of o fowdh indaerherlaxcbeRasha0ard Hig first

i ndoor he nger d ave t he me, height in the Lght directign,
and the dppebt GRa Ptenog 508y Fne 8ut Miap iR sxenanferlid B peiaIgEutE N
the fourtii s e X ; Ik d t Lot |
Thus, thethﬁoﬁmggﬂferqggg?orﬁhg ?%ﬁ{eré?@%@gﬁa \@ﬁﬁ r%édy\erqggfhgn@%vo?a?nﬁtebﬁe@ si de
of the i nsners fisethopieheNGRia28 dfame lolier ool &if 3hE indd6k hé‘éteei?é}‘ﬁdrﬁe@“ed
at approximately the sane height as the central axis of the cross ow fan
71. | n adsh.tinoadditiba, lthewdoweneéndoof the fourtmtindoor heatr esclosrsgerf 50dhds ithdoor
heat exchanger 50 extend fromthe | ower ends on the front and rear of the

inverted lowengpdprpthe fesn siswafiedindeor heabexghanget dilaandithedewenend of 25
The' f1 r shErlLER IRAPT bSEHENIENas 200 R cBecRwer sbP! MEnteaEta R dhe S0b,
indoor heat exchanger 50, is positioned at approximately the same height as the
15  central axis of the cross flow fan 71.

The third indoor heat exchanger 50c and the fourth indoor heat exchanger 50d
have the same height in the height direction, and the upper and lower ends of the
third indoor heat exchanger 50c and the fourth indoor heat exchanger 50d are
positioned at the same height. Thus, the lower end of the front side and the lower

20 end of the rear side of the indoor heat exchanger 50 have the same height, and
are positioned at approximately the same height as the central axis of the cross
flow fan 71. In addition, the lower ends on the front and rear sides of the indoor
heat exchanger 50 extend from the lower ends on the front and rear of the
inverted V shaped portion downward in the perpendicular direction to

25  approximately the same height as the central axis of the cross flow fan 71.

The first indoor heat exchanger 50a, the second indoor heat exchanger 50b,
the third indoor heat exchanger 50c¢, and the fourth indoor heat exchanger 50d
are unitarily connected to form the indoor heat exchanger 50 by mutually fixing

attachment plates that are arranged on both side ends (the ends in the vertical



the third indoor heat exchanger 50c, and the fourth indoor heat exchanger
50d are unitarily connected to formthe indoor heat exchanger 50 by
'mutual ly fixing attachnent plates that are arranged on both side ends (the
ends in the vertical 11 direction when i ewed fromthe front). The indoor
heat exchanger 50 has a cross-sectional shape that is a conbination of the
V inverted shaped portion that is forned by the first indoor heat

exchanger 50a and the second indoor heat_ exchanger 50b, and the straight
porti ons dirpaticaxwasn viswesafram dhe Heo).pEhgecindrelingat exchangsh 50 bast Ae

acond. | /ISR SRELENERHARR DRt BB COMRNTIRILGT oo veliih ahgars sanen Mt

| i ly . |Gl . ' I t K: . d
Lo'a par dr) BITPRrSY (€ (REF RPEE AR, o P eRBel S08 AR E e BBl mdloh hedOF
apex of toRnaRer 8oV aaNme AbiGE ddrishs | #HROEXMY AXEREAE In5MReand

10 the second i'ndoor heat exchange b, and the third indoor heat

exchamgerpdérpendienthrt dieedtionr from thio osspamiveehoolerngreds bfdhe dirst Mdowethdagal
fromfront to back. The indoor heat exchanger 50 is forned into a

cr oss- secexahanges Hllee antathe sectdndidsdeorf heat exchangd §Qbmdhei indoor rheatt ed V
shape when viewed fromthe sides, as noted above. 15 The auxili ar)é i nes
51 connec@XadRagenhabdias e lineath: fummtrical aipssrsenpiiona shapgdramifrant ie backhat

he. ' f the ind it 2 . ' d h
2 o0 NGESREP Sl ob el 0% 0 DR i bEIES A
fri f | 0
11 0T o A bR AN Skl B A B BRI RY,
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exchanger 50. Note that Fig. 6 is a pfan view of the right side portion of
t he i ndocandithhe f@unth tildddreheatp@echatger 59d6 are raynadietridzd fromxifrorarty backes 51
project out fromthe right side of the indoor heat exchanger 50, and pass
t hr ough thee spdeer dweat hexahiagiger s3Q@lds oformede intndaoerasesaectivoabishapesthat The
auxiliary lines 51 curve toward the back 25 surface of the_indoor unit 2
after pr df‘@’é@ﬁﬁga Jmntftpoha@méymr@wlcgl Hwepied; Meshapg svhen viewed from the

sides, as noted above.

15 The auxiliary lines 51 connect the indoor heat exchanger 50 with the
refrigerant line 4 that are on the exterior of the indoor unit 2, however, when
viewed from the front, is rectangular in shape in the horizontal direction and
allows refrigerant to flow back and forth between the indoor heat exchanger 50
and the outdoor heat exchanger 30. As shown in Figs. 4 and 6, the auxiliary

20 lines 51 are connected to the heat transfer line of the indoor heat exchanger 50.
Note that Fig. 6 is a plan view of the right side portion of the indoor unit 2 with the
upper casing 6 removed. The auxiliary lines 51 project out from the right side of
the indoor heat exchanger 50, and pass through the space on the right side of
the indoor heat exchanger 50. The auxiliary lines 51 curve toward the back

25 surface of the indoor unit 2 after projecting out from the right side of the indoor
heat exchanger 50, and the plurality of the auxiliary lines 51 are gathered
together and covered by a protective tube 53. The gathered auxiliary lines 51
extend downward in the space on the right side of the indoor heat exchanger 50

along the back surface of the indoor unit 2, further curve toward the left side



heat exchanger 50, and the plurality of the auxiliary lines 51 are gathered
toget her and covered by a protective tube 53. The gathered auxiliary |ines
‘51 extend downward in the space on the right side of the indoor heat
exchanger 50 along the back surface ofi2t he i ndoor unit 2, further curve
toward the left side 12 surface of the indoor unit 2 in the | ower rear
space of the indoor unit 2, and are connected to the refrigerant |ine 4.
An auxiliary support, nenber 52 is provided near both side surfaces of the

i ndoor hestfaseclaifgandsor upitd bsthenloweriraarspace of S jndacs unik2; avd@re heat

5 exchanger 50 f t he_i nner, si de thereof. Because the indoor heat
rgcled faihg fefgrteridiias s

exchange Rt hape and opens downward, the indoor heat
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cross fl ow or e al ready been install ed,

and i s sypgest AdabexchEns@eD, anAi As Showh TMEigusl Isupp¥rts URBOMdoBR R S2.
10 Upper casings As showh in Figs. 3 and 5, thé upper casing 6 forms the

upper 5poréxchangér 60drom tid® imnerzide theraskl Bealise vl indocrmeap pechamgnUnit
surface 60, a top surface 61, and upper side surfaces 62, 63. The upper

front sur$ hae a@0InvevterdsV shapemisl opensdowiniardf thenimdond beat excharme and 15
covers the front of the indoor heat exchanger 50. The upper front surface

60 is fo? Fellaced fona absve mni taellgwer Bt 7-om which theperess dlow tam 75 apddbe ded
on a port,

it ShaplBORRlAT RFTOr RS SRS P AR PIRIEL T R PUPRIA PooheURMEr2 s
provi ded Lllf?t Eg% Mxﬂﬂrtg%gﬁﬁoﬁfmﬂg,pﬁreg%epped portion. The front surface

i nt ake por IS arra owar op 20 of the indoor unit 2. The
top surfacefpper@u8ing>t he top surface of the indoor unit 2, and covers the
upper portion of the’ indoor heat exchanger 50. Top surface intake ports 611
conposed ofAsasippbwndhiRiys.03 asldi 3, ihleapsskrogsma §sfoams theaypke hdrtioh luf thep
surface 61. The top surface intake ports 611 are arranged fromthe front
si de to tindoeednit 2, and is formed by an upper front surface 60, a top surface 61, and
upper side surfaces 62, 63.
The upper front surface 60 covers the upper front side of the indoor unit 2, and
15 covers the front of the indoor heat exchanger 50. The upper front surface 60 is
formed to be substantially flat, and a stepped portion is provided on a portion
thereof. A front surface intake port 601 composed of a long slit shaped opening
in the longitudinal direction of the indoor unit 2 is provided in the upper surface of
the stepped portion. The front surface intake port 601 is arranged toward the top
20 ofthe indoor unit 2.
The top surface 61 covers the top surface of the indoor unit 2, and covers the
upper portion of the indoor heat exchanger 50. Top surface intake ports 611
composed of a plurality of slit shaped openings are provided in the top surface
61. The top surface intake poris 611 are arranged from the front side to the rear
25 side of the top surface 61, and have a larger intake area than the front surface
intake port 601. Because of this, sufficient air is also drawn in from the rear side
of the top surface of the indoor unit 2.

The upper side surfaces 62, 63 cover the upper portions of the side surfaces of

the indoor unit 2, and cover the side portions of the indoor heat exchanger 50.



25 side of the top surface 61, and have a larger intake area than the front
surface intake port 601. Because of this, sufficient air is also drawn in
fromthe rear side of the top surface of the indoor unit 2. The upper side
surfaces 62, 63 cover the upper portiong of the side surfaces of the

I ndoor unit 2, and cover the side portions of the indoor heat exchanger 50.
13 The upper side surface 62, 63 is the upper right side surface 62 and the

upper side surface 63 i s the upper left side surface 63, and when viewed
from t he Fh&HPPer sitie iiase Plghe isithe upher dighteide sufase Seandthe Hper ght
side of the indoor Jheat, excha r. 50 apd t upper left side syrface 63 is
it sposed Hie FHEBREASE the Uper Tl w185 L ArREWbrn Vin Sl om IHeBGFt o
t he | ower : | V) D b L aci ng
e | overing bl g1 HABSRRSI60 b BT IO RRPUI b nd b ok

casi ng 6 arshahfer 5o e Lppewidft sRR: 8ufgée BBNEAishds oANfeVkft sigPRpar
when viewed fromthe front and the sides of the indoor unit 2. 10 <Lower
uni t >5Thehkdmégonhedt ekchanger 30e | ower portion of the indoor unit 2, and as
shown in Figs. 7 and 8, the |lower casing 70, the cross flow fan 71, the

i ndoor f an In@dgitiorg the iowerend tof itke cippposaningtdis I@Meshbotizantaikeand byi n
nodul i zed form [Lower casing] 15 The lower_casing 70 is forned by a | ower

front surRlaeieg#he upnssiaEsgsaramihe loysr ynitnér the beundary hetweep the uppgr
support port that ,is,different from

that Cof taasngh B g BRIPWE dailh Wil Per Bondtdialing 72N S SRR EheN  hat
visual |y ‘ﬁg‘%ﬁ@%{‘?ﬁ“é ﬁsg{ %)I\Q?Lhee %igggbfmg{n@«égr %%t he i ndoor unit 2 when

viewed fromt ont, an er end ereof is disposed so as to
i ncl ijge on 4 baeri@ftk of the indoor unit 2. As shown in Fig. 3(a), the upper
end of the lower front surface 74 is formed horizontally, and fornms a
hori zont al Tiher iberer|unite? foged ties lowermhpotieon| sfihe irdooodnit Be angd ey sleash iy 6.
In addition, a discharge port 741 conmposed of an opening al ong the
| ongi t udifrigs. 7 and 8, the ?ower casing 70, the cross flow fan 71, the indoor fan motor 72,
the electric component box 73, and the like are in modulized form.
[Lower casing]
15 The lower casing 70 is formed by a lower front surface 74, a bottom surface
75, lower side surfaces 76, 77, a support portion 78, and the like, and has a color
that is different from that of the upper casing 6.
The lower front surface 74 is a component that visually appears as the lower
front surface of the indoor unit 2 when viewed from the front, and the upper end
20 - thereof is disposed so as to incline on the front of the indoor unit 2. As shown in
Fig. 3(a), the upper end of the lower front surface 74 is formed horizontally, and
forms a horizontal border line together with the lower end of the upper casing 6.
In addition, a discharge port 741 composed of an opening along the longitudinal
direction of the indoor unit 2 is arranged in the lower front surface 74. As shown
25 in Fig. 5, the discharge port 741 communicates with a space in the interior of the
support portion 78 in which the cross flow fan 71 is accommodated, and the air
flow produced by the cross flow fan 71 is discharged indoors through the
discharge port 741. In addition, a horizontal flap 742 that guides the air

discharged indoors is arranged in the discharge port 741. The horizontal flap 742



direction of the indoor unit 2 is arranged in the lower front surface 74.
As shown 25 in Fig. 5, the discharge port 741 communicates with a space in
‘the interior of the support portion 78 in which the cross flowfan 71 is
acconmodat ed, and the air flow producad by the cross flow fan 71 is

di scharged i ndoors through the discharge port 741. In addition, a

hori zontal flap 742 that guides the air discharged indoors is arranged in
t he di scharge port 741. The horizontal flap 742 14 is rotatively arranged
in the céﬁtr@Fatb‘ﬁlyaﬁ"éﬁ%dtfﬂéf‘el%ef]@%rr af pa| axip thakis pagiieLn e longitudinalon of

ot at ] vel gD 55 205 LRESE ana s SBRB G fog v A bﬁfﬁ%ﬁée boTAPYom
surface TaifQYSEAVLDAREN! faﬁaggf?cﬁsr@{ottsnwmﬁ%r Qidgy2 and is 5 formed

to be fla om sur ace osed horiz nta 1y, and the support
portion 78 i BHRGASARE TIRoVBR & boﬁBm 5QMBEe of U5 MA@t Z6andfsar e

conponents that visually appear as |ower side surfaces of the I ndoor unit

2 whes vifewaddfto b fldteThe bestonasdfscy 26 i$ disposeddiorizbdaliyyahdtes sappsite

i ndoor unit 2. The | ower side surface 76 is the |Iower 10 right side surface

76 and t heortiondB is idispasedfciciepthereoft he | oner left side surface 77, and

when viewed fromthe front, the Ilower right side surface 76 is di sposed on

the right dihgeloyeriside |$H566?S U t7723@n90mﬁ@“¢6tﬁeﬂ"af[ é’fscuaélyc?@Pﬁﬁ‘r’ BSCIOWE? i s
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pl aced on ower uni ower en €r casin

uppen gendggifsiddeutfaver7d aRdthe JowdRside ‘Curfltd 11es Eﬁé’\ﬁfwé}' I8t side fsﬁﬁ‘ﬁée 76,
77 of the Tower unit 7 neet to forma horizontal boundary I|ine.

support pof tarehwh@ni wesedrioomadae foontt tiee lower rightdside wurace 78l s dispobedt[t om
20 surface 75, and the |l ower side surfaces 76, 77, and the upper surface of
t he suppmtthpomgmtoaldmcf dheosdoponmit 2band ﬂ!’ll&eiqym)‘elefteisw striane THvier
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ends of the lower side surfaces 76, 77 are formed horizontally in the same way
15 as the lower front surface 74. With the upper casing 6 placed on the lower unit 7,
the lower end of the upper casing 6, and the upper ends of the lower front
surface 74 and the lower side surfaces 76, 77 of the lower unit 7 meet to form a
horizontal boundary line.
The support portion 78 is surrounded by the lower side surface 74, the bottom
20 surface 75, and the lower side surfaces 76, 77, and the upper surface of the
support portion 78 is positioned above the upper ends of the lower front surface
74 and the lower side surfaces 76, 77. The cross flow fan 71, the indoor fan
motor 72, the electric component box 73, the indoor heat exchange unit 5, and
the like are installed from above on the support portion 78, and the cross flow fan
25 71, the indoor fan motor 72, the electric component box 73, the indoor heat
exchange unit 5, and the like are supported from below.
The support portion 78 supports the indoor heat exchanger 50 via the auxiliary
support portion 52 of the indoor heat exchange unit 5. The upper surface of the

support portion 78 is at approximately the same height as the central axis of the



notor 72, the electric conponent box 73, the indoor heat exchange unit 5,
and the like are installed from above on the support portion 78, and the
‘cross flow fan 25 71, the indoor fan notor 72, the electric conponent box
73, the indoor heat exchange unit 5, amd the |ike are supported from

bel ow. The support portion 78 supports the indoor heat exchanger 50 via the
auxiliary support portion 52 of the indoor heat exchange unit 5. The upper
surface of the_ support portion 78 is_at approxi mtely the same hei ght as

t he cent réPsaxilewofan nél.18sc 889Nt v ian’.7 drains Pélﬁéwﬁsﬂn 182 .amd ajfann
pans 781, 782 an fan .ac dation rtion 787 are provided on th

Cpper  surckompdafion Hstdh 7Ears PonvigBd crh e ahs? siticpast T Ugpar
conponengﬁxﬁgﬁ58receive wat er drops that are 5 produced on the surface of
t he i ndoor heat “éxchanger 50 during heat exchange, and are forned from

concave nemhry grdiRdbardy ?85U?BE”ar@OEGPﬁ%bﬁeﬁfsofﬁét%ce%pﬁéte?uﬂr‘;o?%eth%ft drie

support portion 78. A front drain pan 781 and a rear drain /82 are the
drai nspansrodfited tB2theautfae shihenindbofFhgat exclidigerrBndurigineaparchatiije,i s

di sposed bel ow the third i ndoor heat exchanger 50c, i.e., below the front
10 | ower amil ao¢ formedniioor checave xodmbges thdl amhesunken dbvanwaphfrondzhes
di sposed below the fourth indoor heat exchanger 50d, i.e., below the rear

| ower endiRier $tEfagengbliie serpord portion 8. Sofronhdrain pan g8 hiandrafeagdraind t he
dr aj 782 di to.dnt the cr, | ow fan 71 f
front 1o Reih7B2 A8 e Wi a6 bafbA i, A SRk i Sop athe it irel grb "
nt . _ . Tho f f
Phe tront o iy 8RB08EY HRIGk NG 1ird Hdodindkd altiandBh 50271 83 Aol SHE R,

t han jiphe |bRiedRindobf tHaeineiBBF haht dxtBatder 58 ThOTEal b R 784 is BldholES
di sposed near the |ower ends of the indoor heat exchanger 50. Not t hat

t he bot t drelewrthedearthfinddwer Keatrdxcthaager fad, (€] beluiv the rasrdower @nd gfahe 782
that receive the drain water are slightly inclined toward the right side of
t he 20 i nodeer haat exchangar, SGsThe dromt idfaini gan §81aand themeaadraig paoy ¥82n 783
that connects the front drain pan 781 and the rear drain pan 782 is .
provi ded ¥# diggosed to interpose the cross flow fan 71 from front to rear. The front drain
pan 781 and the rear drain pan 782 are positioned at approximately the same
15 height, and the bottom surface of the front drain pan 781 and the rear drain pan
782 are positioned lower than the height of the central axis of the cross flow fan
71, but are disposed near the lower ends of the indoor heat exchanger 50. Note
that the bottom surfaces of the front drain pan 781 and the rear drain pan 782
that receive the drain water are slightly inclined toward the right side of the
20 indoor unit 2. Then, as shown in Fig. 8, a communicating portion 783 that
connects the front drain pan 781 and the rear drain pan 782 is provided on the
right side portion of the support portion 78, and a water removal hole 784 which
penetrates the communication portion 783 downward is arranged. As shown in
Fig. 9, the water removal hole 784 communicates with the interior of a drain hose
25 785 that serves to discharge drain water from the drain pans 781, 782 to the
exterior. The drain water that drains from the indoor heat exchanger 50 is
received by the front drain pan 781 and the rear drain pan 782, is collected by
the communicating portion 783, and is discharged from the water removal hole

784 to the exterior of the device via the drain hose 785.



right side portion of the support portion 78, and a water renoval hole 784
whi ch penetrates the conmunication portion 783 downward is arranged. As
‘'shown in Fig. 9, the water renoval hole 784 comunicates with the interior
of a drain hose 25 785 that serves to digscharge drain water fromthe drain
pans 781, 782 to the exterior. The drain water that drains fromthe indoor
heat exchanger 50 is received by the front drain pan 781 and the rear

drain pan 782, is collected by the_conmunicating portion 783, and is
di schar ged ThedanarcoinedatienderiomoB e is agwriion ihwhish the gosslowiaryéli ce

via the drajp hpse 785...16 The fan agccopmodati on portion 787 is, a tion
{n"\whi ch b BEEMPFR 77 B1F RecoRmPdEety BhF ra0Rnged aRaT e GhAisT A e and
is arran e ter ; e : 1 t..on
78. he Tpet SfddsCot Hl Sipgint pRRiar PBCThEh A oimbilatci pRt¥dn PBT 4D
is sunk depnvansy mebfsdfeMenberatblls SEAPGownivardiits YEPREirsuWar 8a8pef the
support portion’78, and accommobdates the lower half of the cross flow fan
71 ané t Heormrttleaupgearsurfdcer of7the stppaitiipbriion 78 aatraquahimotibies thenower cat es
with the accommpdated cross flow fan 71 and the discharge port 741 is

ar r anged haif ohthe encssifiow tan 7handuppdndopofan metars?2.in adttitien,an airipath
support portion 78 includes a tongue portion 786 that projects 10 upward

. ! . p

fromthe tUEbé?”Eanﬂ'ﬁ%f@Sd’F'm e §GB%F’!°CEB¢@ ichessy BowdaRechapd dhe discharge n
pan 782 and .cross flow,fan 71. e tongqu rti 786 covers the rear
portion Oqor{ k‘g?éﬁﬂfgénﬁ%wmﬁh& ntFﬂor EH"‘? ﬁ%p%HEBBR@Hd f the tongue portion
786 is pogity ; | h : : Ss
low fan” 71" SRS, dhe BxBRFRJTtgh 7 Inclieges gt paRith7He that SRIEYR°S
the flan JgwadCRomPERL iipkerifdRof$hé SishdH parird78bdtheeHRRE TegrHfA/e Of
the support portion 78, and the tongue portion 786 projects upward, other
portions pam 7182 angpibe snskaliew ofnt fit. Theptorigugopdition 786 axevetrorthedretar be
flat and horizontal, and are positioned at approxi mately the sanme hei ght

as the cqmrtiah aixhe aspss Aewcliansél, andihg appen endefAberiongde postien 78Rds

ortion that is positioned at the highest position on the
P postitione ata somew%at Eower herfg tﬁan tﬁe apex o? the cross flow fan 71.

Although the front drain pan 781, the rear drain pan 782, and the fan

15 accommodation portion 787 are arranged on the upper surface of the support
portion 78, and the tongue portion 786 projects upward, other portions on the
upper surface of the support portion 78 are formed to be flat and horizontal, and
are positioned at approximately the same height as the central axis of the cross
flow fan 71.

20 As noted above, the portion that is positioned at the highest position on the
support portion 78 is the tongue portion 786, but the tongue portion 786 is
positioned at the height of the apex of the cross flow fan 71 or lower. In addition,
the upper surface of the support portion 78 is positioned above the upper
surfaces of the lower front surface 74 and the lower side surfaces 76, 77.

25 Because of this, each portion of the lower casing 70, including the support
portion 78, is at the height of the apex of the cross flow fan 71 or lower.

Note that the back surface side of the upper surface of the support portion 78
is also at the height of the cross flow fan 71 or lower, but the portion between the

top surface 61 of the upper casing 6 and the back surface side of the upper



support portion 78 is the tongue portion 786, but the tongue portion 786 is
positioned at the height of the apex of the cross flowfan 71 or lower. In
‘addi tion, the upper surface of the support portion 78 is positioned above
t he upper surfaces of the lower front 1gurface 74 and the | ower side
surfaces 76, 77. 25 Because of this, each portion of the | ower casing 70,

I ncl udi ng the support portion 78, is at the height of the apex of the

cross flowfan 71 or lower. Note that the back surface_ side of the upper
surface diurtase %futbﬁo?qpﬁﬁﬂ ppdion78 is slogpd dyanegns qfeargmstaﬂatnoneolat%@@tf | ow
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with the |indoor heat exchanger 50 passes, especially an air path of _the

back sur fREQUA yhich aipsthat [exghangps 1beatavithy 48] indeRr theat7exchangerne® into
a long, narrow cylindrical.shape...and IS | spaged so that the central axis
t her eof i%asﬁgﬁa?%( c'%b’t?‘f" FH@%P}‘%‘B%‘F" ﬂfr?%%%o?‘aﬁ: Bl ades are arranged on
t he ci rcunf[ef&r%gicﬁ\llfaqﬂrface of the cross flow fan 71, and the cross flow

fan 71 wi | [ produce an air flow by rotating around the central axis. This
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surface 15 intake ports 611, and is an air filow that passes through the

i ndoor hedisposed: barthat tHeOcewmtdali axislitisereaf ¢e garaikkd avithf themhotieordab dinectips. por t
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i ndoor urBlades iemrrangsseen the girchaferentisl sunfrce:pbthe enosw fioan fanL 7il sand
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This air flow is taken in from the front surface intake port 601 and the top surface

15 intake ports 611, and is an air flow that passes through the indoor heat
exchanger 50 and is discharged indoor from the discharge port 741. The cross
flow fan 71 is positioned in the approximate center of the indoor unit 2 when
viewed from the sides. The cross flow fan 71 is supported by the support portion
78, and when supported, the upper half of the cross flow fan projects upward

20 from the upper surface of the support portion 78.

[Indoor fan motor]

The indoor fan motor 72 rotatively drives the cross flow fan 71 around the
central axis. The indoor fan motor 72 has a thin cylindrical shape having
approximately the same diameter as the cross flow fan 71. As shown in Fig. 8,

25 the indoor fan motor 72 is disposed in approximately the same axis as the cross
flow fan 71 on the right side of the cross flow fan 71, and the indoor fan motor 72
has approximately the same height as the apex of the cross flow fan 71 when the
indoor fan motor 72 installed on the support portion 78 (refer to Fig. 7).

[Electric component box]



20 fromthe upper surface of the support portion 78. [lIndoor fan notor] The
I ndoor fan notor 72 rotatively drives the cross flow fan 71 around the
‘central axis. The indoor fan notor 72 has a thin cylindrical shape having
approximately the same dianeter as thel®& oss flow fan 71. As shown in Fig.
8, 25 the indoor fan notor 72 is disposed in approximtely the sane axis as
the cross flow fan 71 on the right side of the cross flow fan 71, and the

i ndoor fan notor 72 has approxi mately the same hei ght _as the apex of the
cross fl owAsRhowWniRehigene and§odhe relectisteamponeisey Mdpaererimedatasnar t
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78, and 5 is positioned on the right side t he i ndoor heat exchanger unit
5. Thé elieqiositionsdoopdne mighbsile/df the indebaheatieacitargegramit 8d Thetdiectricght
side surface of the support portion 78 to the right of the indoor fan

not or 72, cemponrent bex i/ tsainstallesh andhsupnastest onpihe: right sglebetidaee wighendoor
heat exchange unit 5 is installed on the ower unit 7. In addition, the

el ectri c SHRMBhRATIORXS testhesrightyidbe dndentiien pater 1@, Angrianspadnstalied pRe
space to the rear, of th ectri,c conponent, box 73 is.the .space, noted
Sbove t hriBHGHHRERTL ROl L RBrarg e ihae Bast pXhahbel b %5 1LRAfE BR 4RG
unit 5 p I NG00 : | | d?ﬂfd%

strong eﬁé@@err ;Ugﬁtcg'npﬁ’g%éﬁ@gﬁ?g@é? %Zél}ggﬁg%n}?%ed%ég}l&gﬁggﬁ,g the ggiv\h%&vérae[he

transigst ofent Siae, g tﬂég?abé <L) thékl%awmfatﬂeaé@%tmémydhfenﬁ pR%E73T8RAst t he
control 15 conponents installed on the control board 731, are lined up in

t he axi al sphoeecivtexh abuviehthirbaghnehivh tieen amdlEry 7lhesasd iof tHesipased fsaath
that the indoor fan notor 72 and the electric conponent box 73 are behind
one anot hexchamge unitbeprss: dinet dlectri emponentibex 7i3da, disprsathpeeh thatithee of
the el ECtsrtil'gngC%Tgcchg nctorr?r?c;(ne7n?’fsi7s32, such as the condenser, the power transistor,
and the like which take up a large amouni of space amongst the control
15 components installed on the control board 731, are lined up in the axial direction
with the indoor fan motor 72, and is disposed such that the indoor fan motor 72
and the electric component box 73 are behind one another when viewed from the
sides. In addition, the upper surface of the electric component box 73 is
positioned at approximately the same height as the apex of the indoor fan motor
20 72, i.e., the apex of the cross flow fan 71, when the electric component box 73 is
supported on the lower casing 70.

Thus, the indoor fan motor 72, the electric component box 73, and all of the
components of the lower casing 70 are positioned at the height of the apex of the
cross flow fan 71 or lower when supported on the lower casing 70, and the lower

25 unit 7 has an overall comparatively small dimensional shape in the height
direction.

[Method of assembling the indoor unit]

Next, the method of assembling the indoor unit 2 will be described.

The assembly of the indoor unit 2 primarily includes the assembly S1 of the



positioned at approximtely the sanme hei ght as the apex of the indoor fan
notor 20 72, i.e., the apex of the cross flow fan 71, when the electric
‘conmponent box 73 is supported on the |ower casing 70. Thus, the indoor fan
notor 72, the electric conponent box 738 and all of the conponents of the

| ower casing 70 are positioned at the height of the apex of the cross flow
fan 71 or 1 ower when supported on the | ower casing 70, and the |ower 25
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t he upper casin and the installation e Installation plate 8. In

t he assermhbiorJR #id theeleetts compbneént e 7808 néthied barthé lewkheasingqw, fan
notor 72 and the el ectric conponent box 73 are installed on the | ower

casi n§ 70Nith5thy tlbwehecdsing r7 @ asiatgrid@ld, anat esedalwhiah ehageda woloh thatdsa
color that is comonly used in mass-produced_indoor units 2 for air
condi t i orf@Menly yseddai Mash;ProAecedtindeels upitace o6 aif conditiceaes lcasilhg 70
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hal f of the cross ow fan 71 and the in an notor /72 will then

accornoodahedntoot fen inddton 220 are® dadtaled petot thenfatB dccdmensdtiin” pertipnpgnent
box 73 is installed on the right side surface of the support portion 78. 15

Not e t hatfrdsechaye, nher ffewesentanif the sepparti pbitioed78 of éhenkaeathdasirg] 76f antie

lower unit 7 allows other steﬁz\éto be separately nmass produced. In the
i nst al | atthgrower salftofdhereress fieuafarexd g the indoos far Haotor deowilhthan be

accommodated in the fan accommodation portion 787. The electric component
box 73 is installed on the right side surface of the support portion 78.

15 Note that because the lower unit 7 is modulized, the assembly S1 of the lower
unit 7 allows other steps to be separately mass produced.

In the installation S2 of the indoor heat exchange unit 5, the indoor heat
exchange unit 5 is installed in the lower unit 7 that was assembled as noted
above. The lower portion of the indoor heat exchange unit 5 is open, and is

20 placed and installed onto the lower unit 7 from above so as to cover the upper
half of the cross flow fan 71 that projects out from the upper surface of the
support portion 78.
In the installation S3 of the upper casing 6, the upper casing 6 is placed and
installed on the lower unit 7 from above. A plurality of types of the upper casing 6
25 having different colors are prepared, and the selected upper casing 6 will be
installed on the lower unit 7. When the upper casing 6 is installed on the lower
unit 7, the lower end of the upper casing 6 and the upper ends of the lower front
surface 74 and the lower side surfaces 76, 77 of the lower casing 70 will be

connected with each other. If the color of the selected upper casing 6 is different



exchange unit 5 is installed in the lower unit 7 that was assenbl ed as
noted above. The | ower portion of the indoor heat exchange unit 5 is open,
‘and is 20 placed and installed onto the Iower unit 7 from above so as to
cover the upper half of the cross flo@0fan 71 that projects out fromthe
upper surface of the support portion 78. In the installation S3 of the
upper casing 6, the upper casing 6 is placed and installed on the | ower
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installation plate 8, the installation plate 8 is installed on the back
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t hi s Jondasurfa¢ceigq1.2 of the air conditioner 1, the lower casing 70 is
positioned at the height of the apex of the cross flow fan 71 or | ower.
Thus, when [Speciaicheractetistidsdat exchange unit 5 is installed in the | ower
unit 7, the_l r casing 70 will not obstruct the auxiliary lines 51 that
are connect 5&% t he i ndoor heat exchanger 50,

With this indoor unit 2 of the air conditioner 1, the lower casing 70 is positioned
at the height of the apex of the cross flow fan 71 or lower. Thus, when the indoor
15 heat exchange unit 5 is installed in the lower unit 7, the lower casing 70 will not
obstruct the auxiliary lines 51 that are connected to the indoor heat exchanger 50,
and the installation of the indoor heat exchange unit 5 will be simplified.
[2]
The indoor heat exchanger 50 that forms a portion of the indoor unit 2 of the
20 air conditioner 1 is disposed so as to surround the front, upper and rear portions
of the cross flow fan 71, and the position of the indoor heat exchanger 50 is
comparatively lower. Because of this, the height of the indoor unit 2 will be
reduced.
In addition, because when the indoor unit of an air conditioner is reduced in
26 size, it will be easy for the other structural components of the indoor unit to
obstruct the auxiliary lines, the present invention in which the installation of the
indoor heat exchange unit 5 as described above will be simplified is particularly

useful.

[3]



and the installation of the indoor heat exchange unit 5 will be sinplified.
[ 2 ] The indoor heat exchanger 50 that forns a portion of the indoor unit
‘2 of the 20 air conditioner 1 is disposed so as to surround the front,
upper and rear portions of the cross f@low fan 71, and the position of the
I ndoor heat exchanger 50 is conparatively |lower. Because of this, the

hei ght of the indoor unit 2 will be reduced. In addition, because when the
i ndoor unit, of an air conditioner |s reduced in 25 size, it wll be easy
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el ectric conmponents such as the control" board 731 and 15 the like and

act uat or sammauoht afsspdoe dutig trahaporos achigxedt Bad fthapramsport dfrthe lswenanit
7 will be simplified.

In addition, with the indoor unit 2 of the air conditioner 1, because the lower

unit 7 is modulized, and electric components such as the control board 731 and

15 the like and actuators such as the indoor fan motor 72, the flap motor (not shown
in the figures), and the like are included in the lower unit 7, an electric system
inspection can be performed after completion of the assembly S1 of the lower
unit 7.

[4]

20 With the indoor unit 2 of the air conditioner 1, the cross flow fan 71, the indoor
fan motor 72, and the strong electric components 732 are lined up in the axial
direction parallel with the horizontal direction. Because of this, the electric
component box 73 is prevented from being enlarged in the perpendicular
direction due to the accommodation of the strong electrical components 732.

25 Thus, with the indoor unit 2 of the air conditioner 1, even though the electric
component box 73 has a simple, rectangular shape, a structure which has a
height the same as the apex of the cross flow fan 71 or lower is made possible.

[5]

With the indoor unit 2 of the air conditioner 1, the lower casing 70 supports the



in the figures), and the like are included in the lower unit 7, an electric
system inspection can be perforned after conpletion of the assenbly Sl of
‘the lower wunit 7. [4] 20 Wth the indoor unit 2 of the air conditioner 1,
the cross flow fan 71, the indoor fan2¥dtor 72, and the strong electric
conponents 732 are lined up in the axial direction parallel with the

hori zontal direction. Because of this, the electric conponent box 73 is
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supports tolettiz. ey additibh ovedauserthe Iblerisuffaee df ahe BWer cding t7teisgbArEdi cal
conponent box 73, and the like frombelow Thus, the cross flow fan 71,

t he i fdodpo theafatstalilifowilldrel présent event thoagbhbtheoorss flox far8 7dathdamdoount ed
on the | ower casi na and transported together. In addition, because the
| over surfRBBCEIOR {Re anguthe elegtiig coonpenarirbed 78 ace weounted ortthpi lomey wi | |

be present evep_ thought the cross .flaow fan 71, the indoor fan notor 72,
and t he eqaesyzg?g, %ﬁﬁ%&m“%&?w@%%m%ﬁﬁ#ed on the | ower casing 70, and
t hus transp?r?{]will be sinplified. E 61 Wth the nethod of assenbling the
I ndoor unit of the air conditioner 1, 10 because each portion of the

1
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71 or lower, each portion of the rouni not obstruct
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I ndoor heat exchange unit 5 is installed. In addition, because the

i nst al | atthercrpsatflovwsfars 71iarsibwader,egaan pohiorbat thes lovwercenis i7deillofott dlestruedoor
unit 2 aft%grautxﬂgni’ rlliﬂgg r51hc;eoar;[nt‘-,*cted to the indoor heat exchanger 50 when the indoor
heat exchange unit 5 is installed. In addition, because the installation plate 8 is
installed on the back surface side of the indoor unit 2 after the indoor heat
15 exchange unit 5 is installed, when the indoor heat exchange unit 5 is to be
installed, there will be no members that obstruct the installation on the back side
surface of the indoor unit 2. Thus, in the method of assembling the indoor unit 2
of the air conditioner 1, the installation of the indoor heat exchange unit 5 is
simplified.
20 [Other embodiments]
[1]
In the aforementioned embodiment, the upper surface of the support portion
78 of the lower unit 7 is formed to be substantially flat. However, the upper
surface of the support portion 78 does not necessarily have to be flat, so long as
25 the height of each portion of the support portion 78 is at the height of the cross
flow fan 71 or lower. In addition, the height of other portions of the lower unit 7 of
the lower casing 70 and the like may be at the height of the apex of the cross

flow fan 71 or lower, and is not limited to the support portion 78.
[2]



15 exchange unit 5 is installed, when the indoor heat exchange unit 5is to
be installed, there will be no nenbers that obstruct the installation on
‘the back side surface of the indoor unit 2. Thus, in the method of
assenbling the indoor unit 2 of the aiZ3 conditioner 1, the installation of
t he i ndoor heat exchange unit 5 is sinplified. 20 [Q her enbodi nents] E

| I'n the aforenentioned enbodi nent, the upper surface of the support
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casing 70 and the like nmay be at the height of the apex of the cross flow

fan 71 orintlrded.in ahe meduleiof tharidvast bt ¥ hhesslpprict carmpohent bok 78 ndaylbd3 I n
t he af orenenti oned enbodi nent, the electric conponent box 73 is installed

on thé supptalled gt treninddobbéal exahaagenditds isheatallesdchange unit 5 is
install ed og ]t7he | ower unit 7. However, in the event that the electric
conmponent be¥ 73 is not included in the nodule of the lower unit 7, the
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install ed on the back surface si e 1 ndoor heat exc r 50 a

the 1lonstise irsitaliey 58 the Bdvk sufeey sideadf thecimdooe heat iexBhahddr 50 afichehe
af orenenti oned enbodi nent, the indoor heat exchanger 50 has a shape
installation S2 of the indoor heat exchange unit 5.

[4]
In the aforementioned embodiment, the indoor heat exchanger 50 has a shape
in cross-section which includes an inverted V shaped portion and straight

15 portions that extend downward from the lower ends thereof. However, the
indoor heat exchanger 50 may have a shape in cross-section of only an inverted
V shape. With this configuration as well, the size of the indoor unit 2 can be
reduced by disposing the indoor heat exchanger 50 in a comparatively low
position so as to cover the front, upper and rear portions of the cross flow fan 71.

20 [5]

In the aforementioned embodiment, the upper casing 6 and the lower casing
70 have different colors, and the indoor unit 2 has a two tone color scheme.
However, the upper casing 6 and the lower casing 70 may be the same color.

[6]

25 In the aforementioned embodiment, the indoor unit 2, as shown in Fig. 11(a),
the upper casing 6 and the lower unit 7 are vertically separated when viewed
from the exterior. However, as shown by the indoor unit 2b in Fig. 11(b), the
upper casing 6b may cover the lower unit 7.  With this indoor unit 2b, the upper

casing 6b covers the front, upper, lower, and both side surfaces of the indoor unit



in cross-section which includes an inverted V shaped portion and straight
15 portions that extend downward fromthe | ower ends thereof. However, the
‘i ndoor heat exchanger 50 may have a shape in cross-section of only an
inverted V shape. Wth this configuratddon as well, the size of the indoor
unit 2 can be reduced by disposing the indoor heat exchanger 50 in a
conparatively low position so as to cover the front, upper and rear
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side surfaces of the lower unit 7. Even wth this type of indoor unit 2b,

the effect of, sSi i fyi i Ilation of the indoor heat exchange
unit 5 and EWﬁﬁ€$§E§§g9F$ﬂ$e§ﬁ§ﬂ| r unit 7 will be same. Note thatgthe
er casi : 0 Nl V.t ] : r e t | ower
Pt 7 and S CBUHED 0 e BF A A PRHHOAEE 2 hRE®So e Alrsslitar
APPLI CABI jh{:drffiorBthE et dxthah§ePean Wl badlly Rt sl {hRes VP31 tgg to

the present 1nvention, the heat exchanger can be easily 1nst ecause

t her a0w | podwibilityt thae eath posipinbof they suppbrieash wildrdostiicbithé higegUp@erdre uni t
will obstruct the lines that are connected to the heat exchanger. 25
CLAI MSs connected to the heat exchanger.



1 . An indoor unit (2) of an air conditioner (1), conprising: a
ventilation fan (71); 5 a heat exchanger (50) having an approxi mate
*inverted V-shape in cross- section, lines (51) in which refrigerant flows
that are connected thereto, and which2bs di sposed so as to cover the upper
portion of the ventilation fan (71); and a support unit (70) that supports
the ventilation fan (71); wherein each portion of the support unit (70) is
positioned at a height of 10 an apeﬁaggwgﬂe ventilation fan (71) or | ower.
2. The indoor unit (2) of the air cold er (1) disclosed in claima1,
wherein the heat exchanger (50) is disposed so as to cover front, upper
and rear portions of the ventilation fan (71). 15 3. The indoor unit (2)

of the aif condif iRk uf-,l'k)e%}jbﬁg,l, ﬁﬁ%nﬁnloggatﬂs?gwg)s%gn wherein the heat

exchanger (50) 'is insta on the support u whi ch t he

ventil ation fam (gitliatiersfam (7axdy been installed. 20 4. The indoor unit (2)

of the air conditioner (1) disclosed in claim3, further conprising: an

el ect Bi cal commheateb@)ar(gm)(Sﬂhhaviagcmepnmam inverted al-shapeniooeysss, and
whi ch is supported by the support unit (70) so as to be at the height of

t he apex ¥CtiRe lmsﬁtef’ﬂaltlnowhmn refrigprant ﬂi%%rthafaﬁﬂe Zpmectadh therete) aed i cal

i T (2) ARt ARPPSSAE S el e UpeeiIBIgan oh e weriAfoR sy i TG
ventilation fa%éeﬁoﬁaﬁhywhbpgﬁlb St?]%%?’ft[!%f&ql f‘aﬁﬂ‘l)sposed so that a 26

central axis ther 1’zon d the i ndoor '(2) further

conprises a driyge@fYe&6h (omoﬁ bthd @hﬁbbfﬁln\(t (Mﬁl.y%s%ﬁeaea}ta hé%hf{?'bff an

(71), and is disposed on the sane axis as ventilation
10  an apex of the ventilation fan (71) or lower.

2. The indoor unit (2) of the air conditioner (1) disclosed in claim 1, wherein
the heat exchanger (50) is disposed so as to cover front, upper and rear portions
of the ventilation fan (71).

15
3. The indoor unit (2) of the air conditioner (1) disclosed in claims 1 or 2,
wherein the heat exchanger (50} is installed on the support unit (70) on which the

ventilation fan (71) has already been installed.

20 4. The indoor unit (2) of the air conditioner (1) disclosed in claim 3, further
comprising:
an electrical component box (73) that accommodates electrical
components, and which is supported by the support unit (70) so as to be at the
height of the apex of the ventilation fan (71) or lower; and
25 wherein the electrical component box (73) is installed on the support unit
(70).

5. The indoor unit (2) of the air conditioner (1) disclosed in claim 4, wherein

the ventilation fan (71) has a cylindrical shape, and is disposed so that a



5 wherein the electrical conponent box (73) is disposed so that strong
el ectrical conponents (732) from anongst the el ectrical conponents are
‘lined up in the axial direction with the drive device (72). 6. The indoor
unit (2) of the air conditioner (1) digf osed in claim4, further 10
conprising: a drive device (72) that rotatively drives the ventilation fan
(71); wherein the support unit (70) supports the ventilation fan (71), the

| ect I the drive device (72) from bel ow when
\e/| g\?\eéll “H %ﬁgagngg{éﬁﬁgmo?&ﬁ H%d’galpﬁﬂijt unit (70), and(th)e | ower surface of
the s ort n t t lin
an i ngggr uniut 'tbg)lﬁgPSF%g @)c@ﬁgﬁi Céﬁg}jg{etf)g dr%’énﬂé\f g?n(z%igﬁ%ﬁ E@?ﬁ\@ °
S1) i a 7 [ . t
(70) 0 v SRl Tah ) S o HEpBreq T B SeRRP s B )
hei ght ojerm]‘atmnemnqm) he ventilation fan (71) or |ower when the
ventilation fan (71) supported thereon; after the first step (Si), a
second step (Swyhemlww‘lhel"elacﬂmeat cemmemegérbox( 6(8) sodisposed sm tlhainetro(@l) in

whi ch refrlgerant flows is_installed so as to cover 25 an upper portion of
t he vent i¢lgélrigal ¢:<aﬁpem§51ts ey Hpﬂbammgsémﬁaﬁ@cb'tcaﬂ)cgmpneata aner inest @p  (S4)

in which a ack (8) t hat vers a back surface of the heat
exchanger” (tgﬁ)ax lrpquﬂ;wgﬁ ﬂPJ%EJQ QPf’Q@e(?éfde air flow path is installed.
30

6. The indoor unit (2) of the air conditioner (1) disclosed in claim 4, further
10 comprising:
a drive device (72) that rotatively drives the ventilation fan (71);
wherein the support unit (70) supports the ventilation fan (71), the
electrical component box (73), and the drive device (72) from below when viewed
from the front of the support unit (70}, and the lower surface of the support unit
15 (70) is formed to be flat.

7. A method of assembling an indoor unit (2) of an air conditioner (1),
comprising:
a first step (S1) in which a ventilation fan (71) is installed on a support
20 unit (70) in which each portion of the support unit (70) are positioned at a height
of an apex of the ventilation fan (71) or lower when the ventilation fan (71) is
supported thereon;
after the first step (S1), a second step (82) in which a heat exchanger
(50) connected to lines (61) in which refrigerant flows is installed so as to cover
25  an upper portion of the ventilation fan (71); and _
after the second step (S2), a third step (S4) in which a back surface
member (8) that covers a back surface of the heat exchanger (50) and forms a

back surface side air flow path is installed.
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