1 Specification Indoor Air Conditioner 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
condi tioner. BACKGROUND ART 10 An indooj unit of an air conditioner

I ncl udes 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 the heat exchanger, and heat exchange is perforned
between the refrigerant that flows Jpawmificatien] i ne to the heat exchanger 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 tilathon fan. | n addition, i ndoor unit of an air
condi tioner i n}cﬁ%@é’éé'rt(?ﬁ%n ﬁ%’b‘%ﬁ?“'&%ﬂa “%]ﬁtg'f’déﬁ{}g%ﬁr@b't%%% M&tion fan.
Conventionally, this support unit (bottomframe assenbly) is often shaped
so as to extend above the ventilation fan (See Japanese Unexam ned Patent

Appl i sat i onTECHRR- EASTPS). 20 It nmay be difficult to install the heat
exchanger in situations in which the support unit described above is

shaped so dhet presentridvertionerdlaRsvnihl idodn dritnof ahNaRt &fiditsHeiSand &
situations in which the support unit is shaped so as to extend above the

vent i | at inagthpdrfor asseamblingihedadgorf unit ofhan hirmendltieher.s 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

exchanger G CROREEREIARTN 1| bi soLcSURE &F THE INVENTION 2

10 . . Anindoor unit of an air conditioner includes a heat exchanger and a ventilation
fan, and conditions indoor air by blowing heat exchanged air indoors. Lines in
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 assembly) is often shaped so as to ektend 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



An object of the present invention is to provide an indoor unit of an air
condi tioner in which a heat exchanger can be easily installed and a nethod
of assenbling an indoor unit of an air conditioner. According to a first
aspect of the present invention, there ,is provided an indoor unit of an
air conditioner, conprising: a ventilation fan; a heat exchanger having an
approxi mately inverted V-shape in cross-section, lines in which

refrigerant flo that are connected thereto, and which is dj sposed, so as
to cover tH¥ @ﬁf&t C%oV“tei BrESENt dienion: is| i PEVIde RN mﬁﬁoa wiheb@ aki t t hat
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exchanger, and a”support unit eat exchanger has an approxi mate
inverted V-utarding MoCa GRSt 86544t AT, tHel pRssend infdrtion! ehéredier providddowa t hat
are connected thereto, and is disposed so as to cover the upper portion of
t he vent iimdaaramit afhan afheorsiitimrer,t campiisisgppoentilatibe faena ineat emohdreger Then,
each portion of the support unit is positioned at the height of the apex
of the vémvinda@norprpaxiBatalyvieverted tYr-shiaps imdsess-seftionoflings n rwhich
conditioner, each,portion of the support unit = can be positipned at, the
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ventilation fan. cause o uring the rns atron o eat
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support unit wll obstruct the I nes connected to the heat exchanger.

Thus, w bl ahtHpexioidiee ventilatiofaredr ldiwer. condi tioner, the installation of the
heat exchanger can be sinplified. The heat exchanger can be di sposed so as
to cover thé&nibashmentsppérthanpresertainyention oprovide eheentdation dianora flhgat 1f a
heat exchanger is disposed so as to surround the front, upper, and rear

por t i ons e¥ENANARINBNG & sURPortWnit. (e hpaliexshanger DaeaAn ARErRdRate velRger and

the 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 fan or lower.

With this indoor unit of an air conditioner, each portion of the support unit
can be positioned at the height of the apex of the ventilation fan or lower. Then,
the heat exchanger can be disposed so as to cover the upper portion of the
ventilation fan. Because of this, during the installation of the heat exchanger,
there can be' little 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 heat exchanger can be disposed so as to cover the front, upper and
rear portions of the ventilation fan.

If a heét 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



2a ventilation fan can be shortened, and the indoor unit of an air

condi tioner can be reduced in size. On the other hand, because the

di stance between the heat exchanger and the ventilation fan is shortened,
a support unit that supports the ven&ilation fan can easily obstruct the

| i nes connected to the heat exchanger4® However, with this indoor unit of an
air conditioner, each portion of the support wunit can be positioned at the

hei ght of the apex of the ventilation fan or | ower. Because of this, even
't the hyeRtiaiarh P%SHP@%%@@ thesin BOEH'P'F\éﬁ%aﬂrt@r@‘t“ﬂ%ﬁ@f‘mﬁpper,
and rear L,ons.. e ventilation fan, there wll be littl j bilit
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with this 1 nddor uni an air conditioner, uction in'sizeis
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heat exchanger can be installed on the support unit on which the
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exchanger, because the heat exchanger is installed on the support unit on
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can be pre-installed on t S rt unit befare the heat exchanger is
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unit, each portion of the support unit can be at the height of the apex of
the ventilation fan or lower. Thus, a unit in which the ventilation fan and
the support unit conbi ned can be reduced in size, and the transport
thereof can be sinplified. Thus, with this indoor unit of an air
conditioner, the ability to transport a unit in which the ventilation fan
and the support unit conbined can be inproved. The indoor unit of an air
condi tioner can include an electrical conponent box.



The el ectrical conponent box can accommodate el ectrical conmponents, and can
be supported by the support unit so as to be at the height of the apex of
"the wventilation fan or | ower. Then, the electrical conponent box can be
installed on the support unit. Wth this indoor unit for an air
conditioner, the support unit, the ventilation fan, and the electrical
conponent box can be forned into a single unit. Then, even wth the

el ectri cdlontaumgmreaind bear pdrtibas be thedvettgtic {0 therenwill beeieb R@GIbiiRy Of
the support unit and the electrical conponent box can be at the height of
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box, andhehtesthzmger canibe sieplfieckd can be i nproved. The ventilation fan can
have a cylindrical shape and can be disposed so that a central axis is
hori zont al , Tardheah exciranggr ¢arcihadénsialind we ey isupporthenitiony whidle¥iee can

rotatably drive the ventilation fan, and can be di sposed on the sane axis
as the véﬁpﬁfﬁﬁ?'i]iﬁ{’?%%Be%QFﬁ"r{%%gI' ectrical conponent box can be disposed

so t hat theyg; ; t i ' onents
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fhe ventilation fan or lower. Thus, a unit in which the ventilation fan and the
support unit combined can be reduced in size, and the transport thereof can 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 combined can be
improved.
The indoor unit of an air conditioner can include an electrical component box.
The electrical component box can accommodate electrical components, and can
be 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 can be installed on
the support unit.
With this indoor unit for an air conditioner, the support unit, the ventilation fan,
~ and the electrical component box can be formed into a single unit. Then, even
with the electrical cbmponent box installed on the support unit, each portion of
the support unit and the electrical component box can be 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 can be combined is reduced in

size, and the



device, and the strong electrical conponents can be aligned in the axial

direction. In other words, the ventilation fan, the drive device, and the
strong electrical conponents can be aligned in the horizontal direction.
Because of this, an increase in the gize of the electrical conponent box
in the perpendicular direction can be controlled. Thus, with this indoor
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However, with this indoor unit of an air conditioner, the ventilation fan, the drive
device, and the strong electrical components can be aligned in the axial
direction. In other words, the ventilation fan, the drive device, and the strong
electrical components can be aligned in the horizontal direction. Because of this,
an increase 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 can be at
the height of the apex of the ventilation fan or lower.

The indoor unit of an air conditioner can further inciude a drive device that
rotatably drives the ventilation fan. Then, the support unit can support the
ventilation fan, the electrical component box and, the drive device from below
when viewed from the front, and the lower surface thereof can be formed to be
flat.

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



installed so as to cover an upper portion of the ventilation fan; and after
the second step, a third step in which a back surface nenber that covers a
back surface of the heat exchanger and fornms a back surface side air flow
path is installed. Enbodi nents of the present invention provide a first
step, a second step, and a third steps. The first step is installing the
ventilation fan on the support unit, in which each portion of the support
-unit are %(1) i tioped at the height of the apex of the ventilation fan or
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I's schematic diagramof a refrigerant circuit.

the support unit are positioned at a height of an apex of the ventilation fan or
lower when the ventilation fan is supported thereon; after the first step, a second
step in which a heat exchanger connected to lines in which refrigerant flows is
installed so as to cover an upper portion of the ventilation fan; and after the
second step, a third step in which a back surface member that covers a back
surface of the heat exchanger and forms a back surface side air flow path is
installed.

Embodiments of the present invention provide a first step, a second step,
and a third step. The first step is installing the ventilation fan on the support unit,
in which each portion of the support unit are positioned at the height of the apex
of the ventilation fan or lower when the ventilation fan is supported thereon. After
the first step, the second step is installing the heat exchanger connected to the
lines in which refrigerant flows, and which is disposed so as to cover the upper
portion of the ventilation fan. 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 can

be little possibility of each portion of the support unit obstructing the lines



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. 5 is a right side cross-sectional view of the
indoor unit. Fig. 6 is a plan view of_a right side portion of the indoor
unit with the upper casing renoved t¥er ef r om 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. view of the |lower unit.
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Fig. 11( [ ic.diagramof the right side of the i.ndoor.unit.
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adapted is shown in Fig 1. The air conditioner | includes an indoor unit 2
t hat i s possibiity ddatbtheabadknsartace @@mimdr|wi wibstroet ihie lifes dorkecteainid e out door
unit 3 that is disposed outdoors. An indoor heat exchanger 50 is

accomod¥abgxchangrs. iThysowithihis method obassribling the indoiesnuitrofan jair
accomodat ed. i n _t he.oyt dqor jt 3, . and a refrigerant_circuit is fornmed by
connect icﬁ)&%g'ggﬁr'Hgﬁfnéﬁlﬁﬁ’ﬂg&gh%@?agﬁxﬁlﬁ‘%é%n signnlifiedi gerant 1ine 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. TR DEGCTIPTIONOPITHE DRAMIRES i marily of the indoor heat
exchanger 50, an accumulator 31, a conpressor 32, a four-way sw tching

val ve 33, dig.ouisdmoexterior view of an air conditioner.



heat exchanger 30, and an el ectric expansion valve 34. 7 The indoor heat
exchanger 50 that is provided in the indoor unit 2 exchanges heat wth the
air that it comes into contact with. In addition, a cross flow fan 71 that

serves to discharge air indoors after igdoor air is taken in, passed
through the indoor heat exchanger 50, and heat exchange has taken pl ace,
Is provided in 5 the indoor unit 2. This cross flowfan 71 is fornmed into a
| ong, narrow cylindrical shape, and is disposed so that the central axis
thereof is pir& iBschematihdidgrainzafra sfrigeiantcircuit. The cross flow fan 71 is
rotatively driven by nmeans of an indoor fan notor 72 that is provided

i nsi de the Wd\ég@) i§ @ front view of gatndeasdinit.ruct ure of the indoor unit 2 will

be d i bed. b .10 A 32 four - i t chi I 33 that

'S connect et (s & Mo sHE Yewal doe dndackaionpr essor 52, an acourulator 31
that i t P tde of th .32 td heat
exchanger 300t fat 2 ort e Rb 38 rdhuP ol g URBRE RS tefoeSds. and an
el ectyic expignsiivg ﬂ@‘l'tﬁﬂe%‘}osé—gﬁféﬁd;)nal gwsgg.%qnagortu ¢ out door heat

exchanger 30, are provided int oor alr-condi'tioning unit 3. The
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exchangefagogvemovad thenefrodl. I n addition, the four way directional

control valléze _?3 i's connected to a line 42 via a gas shut off valve 37, and
i s connectd® £ ¥ 2 Aghbtide viewaf afowerunibtdoor heat exchanger 50 via this

line 42. 2Q. se ljines 41, 42 correspond to the refrigerant |line 4 shown
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Fig. 11(a) is a schematic diagram of the right side of the indoor unit.
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 wali 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 unif 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.



i ndoor unit 2 is showm in Fig. 3(b). The indoor unit 2 is rectangular in
shape in the horizontal direction when viewed fromthe front, and has a
vertical two tone color schene when viewed fromthe front and fromthe
sides. The indoor unit 2 is formed primgrily by an upper casing 6, a |ower
unit 7, and 8 an indoor heat exchanger unit 5 that is accommodated 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 forms the |lower portion of the
i ndoor uni tTe indeordsat exchanger 50 thatdstgrevidewsn theiihddoddifit Das@RAngaL O
separate &Enperﬁ, and the border between 5 the upper casing 6 and a portion
of the | oRERt WHR the aydhatit somesainte contact atith. i e additicrhe eoserfiow fanf 71 he

6 and a portion of the |ower

ni 7 ar be PRt discheite aiadths wian madeRnn briekendn, passedtiongor

bet neen {8 1868 0628 RgRl M Ly hBNEL ke ks B 1S i HaSlebi

| gthé“%gZZ‘;?e:‘é"':jj? Sf’rigeﬂ%éqih"@"? Lxg %fﬁ*é@?é@e‘yﬁh%@gf ,err%iﬁ?ﬁdﬁ‘g% f;nes
ri ght side vi_ewmof tﬂ ﬂbi ndoor Etn?t?e %év%lhékﬁyé&%gelfI}gzgglll‘%gﬁrtqgh%”%é?r%a\f}ed.
Fig. 5 siiwstiancr 3be-cress flowalansy ids vomtively dieeri BYeasan of ad- indB8r F4Kloor

heat excha&ger 50 is installed so as to surround the front, upper, and
rear porth & 74 thahds preydded linside dhe indoamunihi2. Theadetsiledf struotu et ekthgorts

exchangel b sBIwiths EuElbaibaioWan 71, and heat exchange i performed
e The' indiarbRBser 32 o ATakay wikline: vl 1 hatois codmidnresines
first i ndrehafRAside SRS BMptB&sor 32, an accumulator 31 that is connected to the
intake side of the compressor 32, an outdoor heat exchanger 30 that is
connected to the four-way switching valve 33, and an electric expansion valve 34
that is connected to the outdoor heat exchanger 30, are provided in the outdoor

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
horizontai 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



a second indoor heat exchanger 50b, a third indoor heat exchanger 50c, and
a fourth indoor heat exchanger 50d. By connecting each of the indoor heat
?5 exchangers 50a, 50b, 50c, and 50d, the indoor heat exchanger 50 is
formed so as to have an approxinate inyerted V-shape in cross-section
whose both ends are bent downward when viewed fromthe sides. Each of the
I ndoor heat exchangers 50a, 50b, 50c, and 50d have a long plate shape in
the horizontal direction. Each of the indoor heat exchangers 50a, 50b, 9
50c, and 30dndeer heatredchargerauhiédd thataiss Becormimeldtddtini thefl pitelest bhehe a
plurality. of tirres_lat both ends thereof, and a plurality of fins having
short st rﬁ”ao%élﬂlé@-i {1e {APehcasing Kogevears dhefuppearipustios of ibeindubr it 2heat
transfer 4 is fo d back nmeans of U-shaped heat_transfer |ines at
both si deﬂé@ng%"{’%fu'gggﬁowsE’P%PCY"YRM?E“'OB ohdhe indeardrde? sTheappsoBasivgs and
50d. The AHp l | ' r heat exchanger 50a is ingcljned
toward the ﬁeo@%(gynfthﬂ%féﬁdﬁe%ﬁgé)gﬁpar %W%B?T$§”di E&erﬁég?{"@@hanger
50a i § dithpQpper $asingSs aRdCP hBHi OR%velr! -

central portion therngof to tEgﬁl&tﬂ;gfeg{er@gvrers@\gj%ﬁg?%{)% 58?0'1'%%&@%3@19 end

of the sewptihe extdror ohttas inelsehanAer. 1R Yidithorl G4 | f the
i ndoor unit 2, and the second indoor heat exchan rr%:%%ﬁ{gﬁb&hgp%gggfo@

forward &f thédower gnit iTnaodiflecertt eoloisamger theOkoriZordalie thatrd teé Horgesecond
I ndoor hi)%glﬁexchanger S50b i s connected to the upper end of the first indoor
heat ex RR} 1R dippgk casing 6 ard thedower it 7 cfocmaniher vétizah twio tdedorsecond

I ndoor 13&,5\%% exchanger 50b are conbined so as to forman inverted V shape
when vi romthe sides. The second i ndoor heat exchanger 50b is
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As shown in Fig. 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 to 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 50c, and a
fourth indoor heat exchanger 50d. By connecting each of the indoor heat
26 exchangers 50a, 50b, 50¢, 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, 50c, and 50d have a long plate

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



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 to the lower end of the second indoor heat exchanger
50b, and an obtuse angle is forned by geans of the third i ndoor heat
exchanger 50c and the second indoor heat exchanger 50b. The third indoor
heat exchanger 50c is Z5 parallel with the height direction, i.e., the

per pendi c bar direction, and is Rerpendicular with respect to the | ower
unit 7 t habC.Hkrdd areforared fsaman heat transfer bine that it duided packizopluedlity be

I ndoor he [Eq exctg%rl}ﬂer (i-SO. In addition, the |ower end of the third indoor
heat exch@ Gard i &N, therepbrancha pipralie of fimsohayisgtshask stripngbapsoin and

t he | ower i i ndoar hea chan 50¢, j.e., the 10 | ower
end of ¢ R SRE Heel ettt R er Lt T o5 Bah ot Ineds Seldee BArkcbar

appr oxi ' e Xi S the cross, flow fan 71.
The Tour cherndcn sagpe d Mt R iarindiCal bl 8 ids Rl Sebha er Bllonor
the &i r sheatesoband®@s 508X 60BNSGE, apfddspP as to cover the rear portion of the

cross flow 5 fan 71. The upper end of the fourth indoor heat exchanger 50d

i s connect dticatpper emdlcf the firek indoserhezinexehahher BOESk MBHRY 1WAl the
exchanger, 50a, and an obtuse angle is fornmed by neans of the fourth i ndoor

heat excHE&f theindaer unie2 f and the firsd dndodrdmatexchanger 5684s dEpestdwd h
i ndoor heat exchaﬁﬂer 50dfis ?aral lel with the height direction, and is
per pendi @31 & QYA HNE R8s flave famd 1) iy thenupper cemtrall pokionetheredfeto the

hor i t I ti f the ind heat h 50.
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indoor heat exchanger 50b 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 to 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 to the lower end of the second indoor heat exchanger 50b, and an
obtuse angle is formed by means of the third indoor heat exchanger 50¢ 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



have the sane height in the height direction, and the upper and | ower ends
of the third indoor heat exchanger 50c and the fourth indoor heat
exchanger 50d are positioned at the same height. Thus, the | ower end of
the front side and the | ower 20 end of {de rear side of the indoor heat
exchanger 50 have the sane height, and are positioned at approxi mately the
sane height as the central axis of the cross flow fan 71. In addition, the

| ower endi on thgoéé&nt and rear sides of the indoor heat exchanger 50
extend frSMEhEN ecffant side: ak the dadoarnbeateaxchangenes0,i isvpositonad staped

ti d Ao Jy h | cul di ti t 5 imately th
are. hei gRPPiatel diticatRE Bt 8¢ 6 coul ks potheratmss Bowtaa 7 r ot i ndoor
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heat exchangs agt indefr HESCARen I SAER BEPSEI RGP nssOTiPR citbear ||y
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attachnent plates that are arrang e ends

verti dal fap 7i Teetipper whamfwh@vmdrthriﬁabémﬁeétrefﬁﬁangBP%dd“fé%nr{%%?éq at

exchanger 50 has a cross-sectional shape that Is a“conbination o
i nver t ed ¥hapate isoihei lower lead of theffirstrirdticy hidae ekthaigerBROrareah dbighanger
50a and the second ipdoor heat exchanger 50b, and the straight portions
that ext earﬂgl%l(ﬁv?ﬂ@?‘#lp)ﬁ mRernsop theptvutic indeor dieat exchanderohiod kadrthepist i ve
hons o0 bRt R TR B ERET bt Sxhvnmes S vl Wi
aral 1 el T HEIFRSIREAich o BB RerRlLer PBh tRnsch i 45 10wPD0GH 7 thet apex
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fromt hethe fourth indoor heat exchanger 50d, i.e., the lower end of the rear side of the
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



si des, as noted above. 15 The auxiliary Iines 51 connect the indoor heat
exchanger 50 with the refrigerant line 4 that are on the exterior of the
i ndoor unit 2, however, when viewed fromthe front, is rectangular in
shape in the horizontal direction and j3llows 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 pl and¥@ERNoWheReVviewge fremdthedraritbnToé intieor hdabexohangd B0t has he
auxiliary lines 51 project out fromthe right

upper casirngs_fss rﬁrmvle ) Thﬁ [ i r ;
side of Y'RESFREEYNA ednahigepmbmnatipngoithes invesiegrshapsdspertiondhat he

i ght si ' heat 50. .Th i1 |7, 51

Fonar d ¢ e Bropt 3% Ll A6 REBb: RESF REBrnars 502 2 the sPebadindgoroteat r om

th I ghteyg [ h I it f th
augi Ir: gr ye)ﬁhﬁggeglsglr?’eI%@?ﬂg?egﬁa@% Egﬂﬂ%:]cfﬁg%v%)@ﬁgb@og" lﬁ%u{lgérlfi C)t ubee

53. The gmirpendidulavditecBbl fl‘drﬁethef’ﬂesp%éfi@é‘qoﬂ?%%é Ch ﬂtf)\aezﬁt%t RaGs: RQ?E he

right side of the indoor heat exchanger 50 along the surface of the

i ndoor ureixchangént0heand uhe esccondr ihdobe Headttexdhdagd? 50BUrTRE tndfort R€af ndoor
unit 2 in the lower rear space of the indoor unit 2, and are connected to

the ref r i€¥epangen $Gbag a lineasiy symmeyical prsstsavtiohal sibe Fopr foontdebavkar
both side.surfac of th i ndoor, heat exchanger 50, and as shown in Fig.
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. The indoor heat exchanger 50 is formed into a cross-sectional shape that
includes a front to back symmetrical inverted V shape when 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

26 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



As shown in Figs. 3 and 5, the upper casing 6 forns the upper portion of
the indoor unit 2, and is fornmed 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 indogr unit 2, and 15 covers the front
of the indoor heat exchanger 50. The upper front surface 60 is forned to
be substantially flat, and a stepped portion is provided on a portion
thereof. A front surface intake port 601 conposed of a long slit shaped
openi ng SHIagR of Hiryindear mait in the lowerakat space o dine inddoruriis? pamy iaded i n

t he er rface,o t he stepped portion. The front surface intake port
601 ngarpiﬁ@%ﬁe‘?%&ede?qﬂ?r@@gpn%pof !the i ndoor unit g The ![Op sur]l‘oace 61
covers the t he i,ndoor .unit 2, .and covers, the _upper _portion
of the indo%’?pﬁq”%ﬁia‘@%?ﬁﬁﬁaemegﬁ?er& '%uﬂf?‘éésd imﬁagk@otgow@ %lifia%,)soﬁb@%%d of
a plurali ' eni ided,in the.t sur,f ac 1.
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upper side surfaces 62, 63 cover the upper portions of the side g rfaces of

t he i ndoot iISuplpeedirophabevsyen thé dowerkenibdran whishdhetdness fidedan Feaanddehanger
rface 62, 63 is the upper right side surface 62
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and the dﬁb‘% riag,; |t 4 gave @lrepdythren fistallade ndsisdeippertescey 32 lewer when
viewed fr .t he upper ri side surface 62 is disposed on the
ri ght si é’@ﬁ]oéﬂ?ﬁ@é?‘ﬂ%'B%ﬁy%&’Pﬂp@%%%&é 50 and the upper left side surface
63 gy di Spegggepébstiﬁ% left side of 5 the indoor heat exchanger 50. In
addition, the |ower end of the upper casing 6 is fornmed horizontally, and

'?Ke ﬁ:ogglr s ShewnPREFig§ a3 1 Hll 6, fie Lbfel BY&hg W 'Fdrmis tHd'GpPELPaaIh d5hieen
indoor unit 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 siit 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  of the 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 ports 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.



casing 6 and the lower unit 7 will be a horizontal line, and will appear
when viewed fromthe front and the sides of the indoor unit 2. 10 <Lower
unit> The lower unit 7 fornms the | ower portion of the indoor unit 2, and as
shown in Figs. 7 and 8, the |ower casijgg 70, the cross flow fan 71, the
I ndoor fan notor 72, the electric conponent box 73, and the like are in
nodul i zed form [Lower casing] 15 The lower casing 70 is forned by a | ower
front surface 74, a bottomsurface 75, lower side surfaces 76, 77, a
support pbheiuppey Sjdeasdrfate 62) K8, is dhd Upper aightlside stffate 62 shd tias eppef r om
t hat of the upper casinﬁ 6. The lower front surface 74 is a conponent that
visual |y %iaﬁéé‘lrf§cﬁ§3t'ﬁé ¢ oneer lefr 9de ssifiatads, ahdiwken nidoad fromt th frdrgn

i s di sposed so as to

vi ened frtﬁ@ e fwt ..and the er. end 20 thereof | ]
incline onct PN sife Sigfacs disppsed onsthentight sidereftheaindpor haat upper

end of t 74, 1.5 forped rizontally nd or
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I n adgi t itA8.indodinealakdtarRiyrisg741 conposed of an opening along the

| ongi tudinal direction of° the indoor unit 2 is arranged in the |ower front

surface 74in Additibavthe3lowet dridof fhe &ﬁﬁeﬁéa’*ﬁtﬁ?@% @%Edm}%ﬁﬂﬁfg%ﬁ@% W th

a space in the interior of the support portion 78 In cross flow
fan 71 i plagiepitmopperticasing @ be the fowél amit (7, ditlel Gednkxnt betwdersthd Lgyirf an 71
is di scharg,ed i ndoors through the discharge port 741. In addition, a

hor i zont §ASNGaP anb they ewgliunés7 itk ke @ hdrizaital disd, andowills appear wheged i n

the disc e port, 741. ' Th orjzontal flap 742 14 is rotatively arranged
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Figs. 7 and 8, the lower casing 70, the cross fiow 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 inFig. 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



5 formed to be flat. The bottom surface 75 is di sposed horizontally, and
the support portion 78 is disposed on top thereof. The | ower side surfaces
76, 77 are conmponents that visually appear as | ower side surfaces of the

i ndoor unit 2 when viewed fromthe sidgg, and cover the |ower side
surfaces of the indoor unit 2. The | ower side surface 76 is the |ower 10
right side surface 76 and the | ower side surface 77 is the lower left side
surface 77, and when viewed fromthe front, the lower right side surface
76 is di sisostativelyn arfangedghtthei dmtef of hr dxisldedat snparaBelindtHeNienypugihal ef t
side surface 77 is disposed on the left side of the indoor heat exchanger
50. .1 n addfeGtion, ofithe ingeer unitBdendfcanhepervend ciostetheudisabargerort 741dye

formed hotg'.zontal.‘léé/l ier th% sage way 15 as the lower front surface 74. Wth
the upperP¥ad ogt¥ety duven by Hapm of,ahewr in thenigyreskr end of the upper
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upper ends of the lower front surface 74 and the |ower side surfaces 76,

77. The crdbe lowensicensifacdshes, Newe cobporEmtothatvistdlly pSsdr A< |svasmonent
box 73, the indoor heat exchange unit 5, and the like are installed from
above onS{dfesuligess of fae thdeor7enit @nwheneviewesdsfrotothe siteds and, caver thedoor
fan noto 7€f2, he el ectric conmponent, box 73, the indoor heat exchange unit
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on the right side of the indoor unit 2 and the lower left side surface 77 is
disposed on the left side of the indoor heat exchanger 50. In addition, the upper
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
26 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



accommodati on portion 787 are provided on the upper surface of the support
portion 78. The drain pans 781, 782 are conponents that receive water drops
that are 5 produced on the surface of the indoor heat exchanger 50 during
heat exchange, and are forned fron1cog%@ve menbers that are sunken
downward fromthe upper surface of the“support portion 78. A front drain
pan 781 and a rear drain pan 782 are the drain pans 781, 782, and as shown
in Fig. 5 the front drain pan 781 is disposed below the third i ndoor heat

exchangerc®8s, flowefan bé1.oAst BRowhoii Hif. |oWaraifNFaré tde i7Bdoghdhgatan
exchanger 50. The rear drain pan 782 is disposed belowthe fourth indoor
heat exchagrpgamedation hertiomdi8dwatehproveded lommtie eppeotutfhee dfrtdeosugirst

exchanger %P }Be front drain pan 781 and the rear drain pan 782 are
di sposed ¥Y"PRt'Er pose the cross flow fan 71 fromfront to rear. The front
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shown in Fi gr 8, a communi cating portion 783 that connects the {ront drain
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are disposed 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
35 785 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
rec_e.ived 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.



784 to the exterior of the device via the drain hose 785. 16 The fan
accommodation portion 787 is a portion in which the cross flow fan 71 and
the fan notor 72 are accommopdated, and is arranged near the center of the
upper surface of the support portion 7 The fan acconmodati on portion 787
is fornmed by neans of a nmenber that iS sunk downward into a sem -circular
shape 5 fromthe upper surface of the support portion 78, and accommbdat es
the lower half of the cross flow fan 71 and the indoor fan motor 72. In
addi tion, dhedian geeommodatiorcpontioni 187 &sa pottvort inewhich aheetssstlowtas 7 1f | ow

fan 71 and the fdi schargze port 741 is arranged in the interior of the
suppor t p"@lﬂ‘h@n apgmolqy Zqane: agaemmpdatad mnd ispranged mear thel eaider af thengue
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portion 786 projects upward, other portions on the upper surface of the

support fwitdosnmusicates withrthe dosotenbiatedacrdsidionziamt 21 andnte diteharge
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portion of the cross flow fan 71, and the upper end of the tongue portion 786 is
positioned at a somewhat lower height than the apex of the cross flow fan 71.
Although the front drain pan 781, the rear drain pan 782, and the fan
16  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 fiat 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.
26 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



portion 78, is at the height of the apex of the cross flow fan 71 or | ower.
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 %he upper casing 6 and the back
surface side of the upper 17 surface Jf t he support portion 78 is closed
by nmeans of an installation plate that is installed on an indoor wall
surface (refer to Fig. 5). The installation plate 8 has a length that is
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exchangepPagssesespesially aolwirpatt df tde back sarfatéeidd,. scharge port 741. The
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1okt an pref 8t Al it e 4 nairawewiiosreahaspond or i on
. f7|86w[ ]'c gg&%og&; gﬁgﬁ‘lgﬁ]i}he-rggntir&dgﬁg tﬁgpeo 1% %rargl?el rvx%%hah%é/ ?nlo}/izgrrltia\/%ﬁegt?gn.cr 053
Blades are arranged on the circumferential surface of the cross flow fan 71, and
the cross flow fan 71 will produce an air flow by rotating around the central axis.
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 projecis 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,

!5 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 fiow fan 71, and the indoor fan motor 72
has approximately the same height as the apex of the cross flow fan 71 when the
iindoor fan motor 72 installed on the support portion 78 (refer to Fig. 7).

[Electric component box]



“the el ectPFE

central axis. The indoor fan notor 72 has a thin cylindrical shape having
approxi mately the sane dianeter as the cross flow fan 71. As shown in Fig.
8, 15 the indoor fan notor 72 is disposed in approximtely the sane axis as
the cross flow fan 71 on the right siqg of the cross flow fan 71, and the
I ndoor fan notor 72 has approxi matel y-the sanme hei ght as the apex of the
cross flow fan 71 when the indoor fan notor 72 installed on the support
portion 78 (refer to Fig. 7). [Electric conponent box] 18 As shown in

Figs. 6 anASshbWA iﬁlﬁgsr BCarf B0 AR e e c}%W?%%@oW@Es@ard

731 that serves to control the operation of t

el ectric cantpdroward Y34 it hesves teebairaluiher operatiohadfethel inddbs pARSD Tt ween
the lower right side surface 76 of the | ower casing 70 and the support

porti on 7@ecticccompangnddioxi theas aretlaagulayltoxsshipenis tisposadbetwaeathe
exchanger, unit, 5. The el ectric nponent box 73 is installed and supported
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transistor, and the |like which take up a | arge anount of space anobngst the

control. lovesoupdife i sdditiirg| the celectrit heprepovierd| bdo ZBdis 7ldposc tdviraredthep i n
the axial direction wth the indoor fan notor 72, and is disposed such
t hat1q hefloRESKIe. fadl the spave toalhe tems off the electio mommoner hox7 Z3dsetheehi nd
Che ol octiies diiesl Ve Sroughi whichodie | AT, g iaie) Jlons Beste
hel ght - ag, i @PaRit 8 pdd THE SRt PBormBL85nt box 73 is disposed such that the
strong electric components 732, such as the condenser, the power transistor,
and the lke which take up a large amount 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



20 72, i.e., the apex of the cross flow fan 71, when the el ectric conponent
box 73 is supported on the | ower casing 70. Thus, the indoor fan notor 72,
the electric conponent box 73, and all of the conponents of the | ower
casing 70 are positioned at the height gf the apex of the <cross flow fan
71 or | ower when supported on the Iome} casing 70, and the lower Z5 unit 7
has an overall conparatively snmall dinmensional shape in the height
direction. [Method of assenbling the indoor unit] Next, the nethod of

assenbl i igweheanit Tdtles installatidngd bf the iHe66f hbstdexchanga s the Msthifgtigmdoor
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t he upper ?asi n%§6, and the installation S4 of the installation plate 8. In
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i nst al | eddditiengtie bdtiemcsuriece 75 of i Ioleradisbing 70h8 foRfé@Ro baMITOTRES,72 are
installed into the fan accommodation portion 787 from above, near the
cent er ofluting asapmbly, thisraurtaceZ8:roés eha founelationsifrige TOweroasing ITO, laoder

half of the cross flow fan 71 and the indoor fan notor 72 will then be
acconmod &y strictyal campapeoisnwiibbe drstalled thereps7Therasoss Bowrfao Thapdnent

box 73 i §. ] |l.ed on. t i ght side surf f th ort portion_78. 15
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the lower half of the cross flow fan 71 and the indoor fan motor 72 will then 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



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 assenbl ed as
noted above. The |l ower portion of the indoor heat exchange unit 5 is open,
and is 20 placed and installed onto théplomer unit 7 fromabove so as to
cover the upper half of the cross floWfan 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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instal led on the back surface of the indoor uni y Installing

unit 2 asgiate sileasf thiedndddrdbattmohangep 50handatdvedythagsortidhdrom the
installation plate 8 covers the back surface side of the indoor heat
exchangebadp sugiage cideref the uppet issnfaiceoof the suppokt portfonc #8stad¢heftophe
upper, surface t he support portion 78 to the top 10 surface 61. [ Speci al
char&ct e?lf%qec 1 [1] Wth this indoor unit 2 of the air conditioner 1, the

| over cas i[§|ge&QI é.hsarggtseirits{.i((:)s ed
[11
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 u'nit of an air conditioner is reduced in
25 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 instaliation of the
indoor heat exchange unit 5 as described above will be simplified is particularly

useful.

(3]



at the height of the apex of the cross flow fan 71 or |ower. Thus, when the
i ndoor 15 heat exchange unit 5 is installed in the lower unit 7, the |ower
casing 70 will not obstruct the auxiliary lines 51 that are connected to

t he i ndoor heat exchanger 50, and the installation of the indoor heat
exchange unit 5 will be sinplified. ? The i ndoor heat exchanger 50 that
forms a portion of the indoor unit 2 of the 20 air conditioner | is

di sposed so as to surround the front, upper and rear portions of the cross
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“indoor unit 2 is assenbled. Wth t oor unit

1, the cafiesbéinguwnbantedlon tHeelowwtaRising 0. TREAS edch paitibn bEthe! bRt gt
conponent box 73 can be transported together after be| ng nounted on the

| oner caéiwilj beaat tradeighiadlihe apekaf thé crdes flomdan di or lowen aid tre Bwerhe
helgit of the apex of the cross flowfan 71 or lower, and the | ower 10 unit
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the - amount of space during transport is achieved, and the transport of the lower unit
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 fo the accommodation of the strong electrical components 732.

256 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



anount of space during transport is achieved, and the transport of the
lower unit 7 wll be sinplified. In addition, wth the indoor unit 2 of
the air conditioner 1, because the lower wunit 7 is nodulized, and electric
conponents such as the control board 7%§ and 15 the like and actuators
such as the indoor fan notor 72, the fI"@p notor (not shown in the figures),
and the like are included in the lower unit 7, an electric system

i nspection can be perforned after conpletion of the assenbly S1 of the
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the cross flow fan 71 or lower, each portion of the lower unit 7 will not obstruct
the auxiliary lines 51 connected 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 instalfation 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 {o be fiat, 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]



C6] Wth the nethod of assenbling the indoor unit 2 of the air conditioner
1, 10 because each portion of the lower unit 7 is positioned at the height
of the apex of the cross flow fan 71 or | ower, each portion of the | ower
unit 7 will not obstruct the auxiliary_lines 51 connected to the indoor
heat exchanger 50 when the indoor heaﬁ3exchange 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
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installation S2 of the indoor heat exchange unit 5.
f4]
In the aforementioned embodiment, the indoor heat exchanger 50 has a shape
in cross-section which includes an inverted V shaped portion and straight
16 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 cas-ing
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



5 installed after the indoor heat exchange unit 5 is installed. [3] 1In the
af orenenti oned enbodi nent, the back surface side of the indoor heat
exchanger 50 is covered by the installation plate 8 installed on the wall
surface of the indoor unit. However, g menber separate fromthe
installation plate 8 may 10 be install & on the back surface side of the

i ndoor heat exchanger 50 after the installation S2 of the indoor heat
exchange unit 5. [4] |In the aforenentioned enbodi nent, the indoor heat

exchanger20aitheoderg HABFrort NowWe? Sand B6tH Qﬁg‘t’ﬂéﬁbésrﬁf' daswep ubﬂ"?‘? rEReh V

shaped portion and straight 15 portions t end downward tromthe | ower
ends t herwith .thisotypeest, irdoer unitdRer tHee@ﬁe@%@h@mmif%(ﬁa@ Ry indeMRtianseRgre | n
cross-section of only an inverted V shape. Wth thi's configuration as

wel |, t hgndoerhedt exchangeoanit Grand thee tranbport rof dhe dowby uditsphedlt bg sdmej ndoor
“heat exchanger 50 in a conparatively low position so as to cover the
front, uphele atthecuppreiasing §b snay reverr o)y the &iwnt anddawer surfacgs phthene

af or epent,i oned enbodj nent, the, upper casin nd the_ lower casing 70 have
di f f ePentOWE B?’g?b%n‘%f@V?HBBWrse&%§F”§c%8f tgneﬁgwef HHELfcoI or schene.

However, the upper casing 6 and the |ower casing 70 may be the sane col or.
[6] 25 In the aforenentioned enbodi nent, the indoor unit 2, as shown in

Fig. 11(a), ;Nypjgmmr;\ppgj%lg,e t the lower unit 7 are vertically

separ at ed en viewed fromt erior. However, as shown by the indoor

unit 2b inBlyi gsinglthe , indber WP &RSaiRIcYitiBHerc avesrdinte tbowRy prabént/ .
Wth this indoor unit 2b, the upper casing 6b covers the front, upper,
| oner, aiventioh, telbestexclmrngeofcanhee ieadihpinstalidd Bécadde therd wit\ber fittiehe

front, lower, and both side surfaces of the |ower unit 7. Even
10 - possibility that each portion of the support unit will obstruct the lines that are

connected to the heat exchanger.



with this type of indoor unit 2b, the effect of sinplifying the
installation of the indoor heat exchange unit 5 and the transport of the
| ower unit 7 will be sanme. Note that e upper casing 6b may cover only
the front and | ower surfaces of the 5 I'ower unit 7 and not cover both side
surfaces of the lower unit 7. (I NDUSIRIME APPLI CABI LI TY) By using the

i ndoor unit of an air conditioner according to the present invention, the
heat exchanger can be easily installed because there will be little 10

possibility th i wi |l obstruct the lines
that are *conn'gétr?og)%hﬁﬁotf ﬁenaa{'?é%é(&g arfléigﬂg?&%ggﬂéLAl M5 1. An indoor unit of
an air conditi®rentilatenfan;sing: a ventilation fan; a heat exchanger having

an approximate [nverted V-shape in cross- section, lines in which
refrigerant flahgatexghagger Bawneaneapnrﬁémt@ Ingred ¥isBAPE &N CEISSposed so as

to cover %eﬂ:@ HP#R rﬂ%ﬁlbﬁ’?%fﬁbeF @ thh :‘eoébr{n%@tedatfng{%osé‘ﬁ@Wh‘ichﬁ't that

supports ventil att on erein each portion € support unit is
posi ti onetdispbsea] sreagid coverdhe umpex poftidnhef the ventilatioo fari;amdor | ower. 2. The

i ndoor unit of the air conditioner discl sed claim1l, wherein the heat
exchanger is df SPeRYHUY %%SLUBPEB%WW ?'O"t?&ér and rear portions of the

ventilation f afinordin Shith bBRA'orAb buBboft it bosiRad hERMeidhF bAsed In

clains 1 or erein eat exchanger is installed onthe support unit
on whi ch apex ofghe ivieatitation famor loaeeral ready been installed. 4. The indoor
unit of the air conditioner disclosed in claim3, further conprising:
2. The indoor unit of the air conditioner disclosed in claim 1, wherein the heat
exchanger is disposed so as to cover front, upper and rear portions of the

ventilation fan.

3. The indoor unit of the air conditioner disclosed in claims 1 or 2, wherein
the heat exchanger is installed on the support unit on which the ventilation fan

has already been installed.

4. The indoor unit of the air conditioner disclosed in claim 3, further
comprising:

an electrical component box that accommodates electrical components,
and which is supported by the support unit so as to be at the height of the apex of
the ventilation fan or lower; and

wherein the electrical component box is installed on the support unit.

5. The indoor unit of the air conditioner disclosed in claim 4, wherein the
ventilation fan has a cylindrical shape, and is disposed so that a



an electrical conponent box that accommpbdates el ectrical conponents, and
whi ch is supported by the support unit so as to be at the height of the
apex of the ventilation fan or Iower'%and wherein the el ectrical conponent
box is installed on the support unit.“"5. The indoor unit of the air

condi ti opsktrsli=Séd m@%fl[glhgh%ﬁfhﬂ,angherel n the ventilation fan has a
cylindrical shape, di sposed so that a 26 central axis thereof is

hori zontal ; afhg Ind@or utrdbfw’th@n contises ardrivergavicaethak refatively deévee &ha hat
fan, and is,dis t he same axis as

rotativel J the,.ventilati ed op t

oot el APt B SRR RIS S oS FERRR Tt NG, 2o i
that strong eWﬁétd’ ih 48 elceRITRPOSMPBNER B BRI SHsetnN® Bl strong alecaivaponent s
are lined up in the axial direction with the drive device. 6. The indoor

uni t of €pEPANeNtsdim emangst theselegkisal comeongnis are fined werin theayal sing: a
drive deaIr otnhﬁltth {r%t@ﬁ\{]vgé,yc(?rl ves the ventilation fan; wherein the
st

support un| e ventilation fan, the electri cal conponent box,
and the drive deV| ce from bel ow when viewed fromthe front of the support

uni t t he_] oywe urfa of  the support unit is fornmed to be flat. 7.

The |nd0g'r unﬂﬂ bdopp aniticf fa%ﬁtmcpneﬁeﬁgaﬂ@elpégw PIRIBITWHNET wher ein ¢ he
heat emegﬁ is disposed so as to cover front, upper and rear portions
of the wventila ion fan; and the support unit has a front drain pan which

i s di sposed bakove dehieefthahtotaatmawd@m e ventlatioatfamxchanger and a rear
drai n pan V\/mc osed b e.re wer, end of the heat
exchanger . ﬁe ﬁl? ozgglé'é' Sawel‘f?(ﬁ‘gl?%oﬂrf?? @‘F eAﬂCtEP‘?I condi ti oner,
conpr i si @shp @nénth éh@lﬁhé anv@tjébucé iR belo WABnidweéd froRpiel fr@fl BN a

support un|t in which
the support unit, and the lower surface of the support unit is formed to be flat.

7. The indoor unit of the air conditioner disclosed in claim 1, wherein the heat
exchanger is disposed so as to cover front, upper and rear portions of the
ventilation fan; and the support unit has a front drain pan which is disposed below
the front lower end of the heat exchanger and a rear drain pan which is disposed

below the rear lower end of the heat exchanger.

8. A method of assembling an indoor unit of an air conditioner,
comprising:

a first step in which a ventilation fan is installed on a support unit in which
each portion of the support unit are positioned at a height of an apex of the
ventilation fan or lower when the ventilation fan is supported thereon;

after the first step, a second step in which a heat exchanger connected to
lines in which refrigerant flows is installed so as to cover an upper portion of the
ventilation fan; and

after the second step, a third step in which a back surface member that
covers a back surface of the heat exchanger and forms a back surface side air

flow path is installed.



each portion of the support unit are positioned at a height of an apex of
the wventilation fan or |ower when the ventilation fan is supported
thereon; after the first step, a second step in which a heat exchanger
connected to lines in which refrlger%‘?ﬂ flows is installed so as to cover

Ehi TaPet 001 n TR i ASRInlAb yRinaRR; uiRr e 5T ebBEORGILRHEE. .
t he heat irexiaimBgahessid thesoppert bait kas w frastedrairdsamivhicH ik @iépoakel betow
installe The net hod of assenbling the indoor unit of the air

condi t i oﬂrﬁfzraﬂféewég epd of the haate@hapger @nqh argar 4iabp AN Wileh isrispesad ont
drai n pa t lower end of the heat
Dol 8 3 fhaaansoR tia bR

exchanger and a rear sposed below the rear |ower end
of the heat exnﬂhlarﬁmzondistep ltbe heabextcrenger didgpeshdab &smmefrodtsposed o)

hst al | oliBRR! L ear R BN the LB fareisinripied Sede sHeSHLERIEN ace
nmenber is i nsrrﬁdhbqﬁire@tém%@egkk SUFAGE MenMertil thdiSifdd S AERPS&! surface

of the heat exchanger.



