1 Specification Heat exchanger and air conditioner indoor unit 5

(TECHNI CAL FIELD) The present invention relates to a heat exchanger, and
‘more particularly to a heat exchanger that is disposed in an indoor unit
of an air conditioner, and an indoor upit of an air conditioner. 10
(BACKGROUND ART) Heat exchangers that are fornmed by conbining a plurality
of heat exchange wunits at an angle are conventionally used. This type of
heat exchanger can be fornmed into a variety of shapes that neet design
needs and the |ike by conbining hepeaddfiagtiange units. Many of the plurality
of heat exchange units that formthe 15 heat exchanger have various |engths
(see Japanese Unexam ned Patent Publication No. 2001-4162). For exanpl e,
there is a heat exchanger, that makes , up a rtion of an_indoor unit of an
air conditioner that i e%?’ﬁfgl?qgﬁf'@ngr?'\pﬁ‘%‘ﬁﬁ%ﬁr iPdeRLERitso as to surround
a ventilation fan. This heat exchanger is a conbination of heat exchange
units of various |lengths which are fornmed into an 20 inverted V shape, and
the hgat ex¢hpOemNI@ALLsIHMt cover the front of the ventilation fan and
heat exchange units that cover the rear of the ventilation fan have

di fferent IMwgprsentireentiohaeatlatextbanbest exchartyddy an® ansreOpadiclaifydoi 4y of
heat exchange units that are angled and conbi ned together is asséenbl ed,

errors i rmagiexcheagamimmt is2dispoggc infant indobe anitecfciramirecomiitisnev, landcamat e
probl ens., I n ot her_ words, when there are errors in the attachnent angl e of
the heat BIRPWHEC{AN@Y canditignerni |1 be produced in the positions of the
end portions of the heat exchanger, and thus problens may be produced in
the positioning and the |like of the heat exchanger. Thus, errors in the

at t agnent ?@ﬂbﬁ(ﬂf{dﬁ\ﬂ)b&w exchange units are preferably as 2 snmall as
possible, but 1T a very severe error tolerance is required, the ability to

Heat exchangers that are formed by combining a plurality of heat exchange
units at an angle are conventionally used. This type of heat exchanger can be
formed into a variety of shapes that meet design needs and the like by combining
heat exchange units. Many of the plurality of heat exchange units that form the

15 heat exchanger have various lengths (see Japanese Unexamined Patent
Publication No. 2001-4162). For example, there is a heat exchanger that makes
up a portion of an indoor unit of an air conditioner that is formed into an inverted
V shape so as to surround a ventilation fan. This heat exchanger is a
combination of heat exchange units of various lengths which are formed into an

20 inverted V shape, and the heat exchange units that cover the front of the
ventilation fan and heat exchange units that cover the rear of the ventilation fan
have different lengths.

When a heat exchanger formed by means of a plurality of heat exchange units
that are angled and combined together is assembled, errors in the attachment

25 angle of the heat exchange units will create problems. In other words, when
there are errors in the attachment angle of the heat exchange units, errors will be
produced in the positions of the end portions of the heat exchanger, and thus
problems may be produced in the positioning and the like of the heat exchanger.

Thus, errors in the attachment angle of the heat exchange units are preferably as



assenbl e the heat exchanger will be reduced. On the other hand, errors in
the position of the end portions of the heat exchanger will becone | arger
‘as the length of the heat exchange units becone 5 longer, even if the
errors in the attachnent angle of the hgat exchange units are the sane.
Because of this, it is thought that the error tol erance of the attachnent
angl e can be rel axed by shortening the |l engths of the heat exchange units.
However, if the lengths of the heat exchange units are shortened, there
will be amalhpacgossiblenbuhidea vertbawgreabirbr tylenaehis tesmired theabdity td n
other words, if 10 the lengths of the heat exchange units are shortened,
t he over Assesiie she hgatexetangenwithbgiredwe®@nger (the sum of the surface
area of ea
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| NVENTI ON) An obj ect of the present invention is to provide a heat

exchangerthanineg Backme ofuhid, itob thoughirthadthdl éfroniyleranet ofdhe etabhsigppr ess
a reduction in heat 20 exchangeability and relax the error tol erance of

t he attacngiecanhg relaxled by shedeningtba dengthaf the h#akbexehwngexurtitsnger
disclosed in claim1 is a heat exchanger that is formed by connecting a
plural ity &owrvr ke langhs ef the heat axchanasqunits are sherdeitedidhereowilbe ai r
diti i ngl first t h i, t d heat .
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and the third heat exchange unit w have approxi mately the same’| ength.
3 Wth t hecrbasd, and tendeat exbeasgeability hsfatheehedtoagthanyer wildbd redudaidr d
heat ‘

Thus, simply shortening the lengths of the heat exchange units in order to relax

the error tolerance of the attachment angle of the heat exchange units will give

15 rise to a reduction in heat exchangeability.

(DISCLOSURE OF THE INVENTION)

An object of the present invention is to provide a heat exchanger and an indoor

unit of an air conditioner that can both suppress a reduction in heat
20 exchangeability and relax the error tolerance of the attachment angle of the heat
exchange units.

The heat exchanger disclosed in claim 1 is a heat exchanger that is formed by
connecting a plurality of heat exchange units, is disposed in an indoor unit of an
air conditioner, and includes a first heat exchange unit, a second heat exchange

25 unit, and a third heat exchange unit. The second heat exchange unit is
connected at an angle with one end of the first heat exchange unit. The third heat
exchange unit is connected at an angle with the other end of the first heat
exchange unit. Then, the second heat exchange unit and the third heat exchange

unit will have approximately the same length.



exchange unit have approximtely the sanme | ength. Wen the total |ength of
heat exchangers are the sane, the heat exchanger in which the | engths of
the second heat exchange unit and the third heat exchange unit are the
same Wi ll have a 5 smaller nmaxi num anmougpit of error in the positions of the
end portions of the heat exchanger due to error in the attachnment angle
than the heat exchanger in which the |engths of the second heat exchange
unit and the third heat exchange unit are different. In other words, when
t he | engt hVith thischsaicexahanger, theckecard beat exanangeenithamd the dhird heiahnge
unit are different, one of the heat exchangéperl units will 10 be | onger and

the ot herSXGBNIB&INEHAE-APPIPKINMAeY the same gtbog\merbweetptaiﬂengiht deahd

portions of t he heat he | on

i ncr ease. SXCEANPRE %rten@xchan%e they u‘?equéeg‘tc Y %F'ﬁ’% gé’tflfﬁl %‘ﬁ\é\nﬂ'l@‘ir i's
the same.nd ficxchaREbhiPhnl MRt 1A ERIBAIR! bkt %&@hé &N 8lal N

second he exc ge un| exc ange uni't are't

will Be %?ﬁéﬂ&rméﬁﬁm@fbnﬁ&ﬁ'lﬂ (ﬁrl%?é\' AfthEHbSitRIHE OORE hef @ﬂ%g%"tﬁe‘ﬂé%ﬁ' the

| engths are different. Thus, wth this heat exchanger, a reduction in heat

exchangeahichehgecduoe e estop i ¢ attactandnt Aeglerthan the heategehaigdrtie which
attachnment angle of the heat exchange units can be rel axed. The heat

exchangertheilengibseef the stcind heatexeharigeatnivarisatigethinti bestoexchange agitcl ai m
1, in which the fi rst heat exchange unit has an approximte inverted V
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respective at- exchanger, errors
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wi |l have an inpact on the position error o | ower “ends of the heat
exchangerOn Hheeoteer haindh ift thes tdtahlermtic hofniher hesth extlenydrsisothet semee tioand

heat exchange 4
lengths of the heat exchange units when the lengths of the second heat
exchange unit and the third heat exchange unit are the same will be shorter than
15 the length of the long heat exchange unit when the lengths are different. Thus,
with this heat exchanger, a reduction in heat exchangeability can be suppressed
and the error tolerance of the attachment angle of the heat exchange units can
be relaxed.
The heat exchanger disclosed in claim 2 is the heat exchanger disclosed in
20 claim 1, in which the first heat exchange unit has an approximate inverted V
shape in cross-section. Then, the second heat exchange unit and the third heat
exchange unit respectively extend downward from the front and rear lower ends
of the first heat exchange unit.
When the lower ends of the second heat exchange unit and the third heat
25 exchange unit are the respective lower ends of the heat exchanger, errors in the
attachment angle of the second heat exchange unit and the third heat exchange
unit will have an impact on the position error of the lower ends of the heat

exchanger,

However, with this heat exchanger, the lengths of the second heat exchange



unit and the third heat exchange unit are approximately the sane, and thus
the maxi mum anount of error in the positions of the | ower ends of the heat
‘exchanger due to error in the attachnent angle will decrease. Thus, with
this heat exchanger, the error tolerange of the attachnent angle of the
second heat 5 exchange unit and the third heat exchange unit can be

rel axed. The heat exchanger disclosed in claim3 is the heat exchanger
disclosed in claiml1l or claim2, in which the heat exchanger is

synmet ri cdtit andithe thind heat exahanganittare approxidnatelyt thexsdrapgandrthus dhel t he
third heat exchange unit are symmetrical fromfront to rear. 10 Wth this
heat excHAAYEIM ARQUEE RHENEST thdhe eResitions Lf &&Hﬁ‘ﬂ&é ends afnthe theatt hird

h h th b h d. hea
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i ndoots Ufé)ich@h?éfhrﬁﬂénd:ﬂféjﬂh‘im%t éibﬁﬁh?é%ﬂat'd&n%@l’&hﬁe&.m' udes the heat
exchanger disclosed in any of clains 1 , and a ventilation fan that is
di sposed dheahesioekeharmerrdigclbyed he disiet 3eiscthenbest eXilidndgshi dis¢logedrin uni t
of an air conditioner, the ventilation fan is di sposed so as to be covered
by the hetdalneic)famglam Thwhich theoherirexchangenisasymmedrical Scamdront 20 reat, ween
t he heat ex h ger and the ventilation fan at a predeterm ned val ye, the

preci si orf s%ﬁ'%ﬂ feat yexahange: waithape thec Al dieatnexeangse Mnit &re on
fan is i ort 1 Becgus of this, the shape of the heat exchanger
pr ef er abl rg:a Ffoah ’BBS &t accuracy Thus, the present invention,

whi chcan whmwg%aréﬁhan gk@gﬂ@ﬁgﬂ{s}] g&e&.ﬁm& taé}%hsn a@ﬁteanahe

second heat exchange unit a eat exchanger 'S ver

useful . The mndqaéatuexéha@ifgeannmarreCéﬁpibkﬁnmery ﬂ1e9§bﬁfée§ed:éu5é ?rhé“sécbﬁ@' udes
a ventilation fan, a heat exchanger, a first drain pan, a second drain

pan, and raeaireaachapgemmt and the dhire hehbegehange uhi dreadyneetrivad érondifemit osed
in claiml, covers the front, upper and rear portions of the ventilation
fan, and tpsre@irspbysdths ermeattoleian¢awérthe attachment angle of the second heat

exchange unit and the third heat exchange unit can be relaxed.

15 An indoor unit of an air conditioner disclosed in claim 4 includes the heat
exchanger disclosed in any of claims 1 to 3, and a ventilation fan that is disposed
so as fo be covered by the heat exchanger.

With this indoor unit of an air conditioner, the ventilation fan is disposed so as
to be covered by the heat exchanger. Thus, in order to maintain the distance

20 between the heat exchanger and the ventilation fan at é predetermined value,
the precision of the distance between the heat exchanger and the ventilation fan
is important. Because of this, the shape of the heat exchanger preferably has a
high degree of accuracy. Thus, the present invention, which can relax the error
tolerance of the attachment angle between the second heat exchange unit and

25  the third heat exchanger unit, is very useful.

The indoor unit of an air conditioner disclosed in claim 5 includes a ventilation
fan, a heat exchanger, a first drain pan, a second drain pan, and a drain path.
The heat exchanger is the heat exchanger disclosed in claim 1, covers the front,

upper and rear portions of the ventilation fan, and is disposed so that the lower



5 front end and the |ower rear end of the heat exchanger are at the height
of the apex of the ventilation fan or lower. The first drain pan is
‘di sposed below the |lower front end of the heat exchanger. The second drain
pan i s disposed below the |lower rear egd of the heat exchanger. Drain
water that is discharged fromthe 5 first drain pan and the second drain
pan passes through the drain path. Then, the first drain pan and the
second drain pan are disposed at approximately the sane height. Generally,
i n an i ndoott emd endftherlower reandnd iafribe hemitexchahgerarenahse heighhafidee,
t he heat exchapnger will function as a_vapgrizer during cooling and the
i ke, ancAPeR Of FIR VBBHIRIGRETANOT Kawal (ThA TSt UAIERIE BriishRsa| IR 189 t he
heat exchanger, a@%ﬁ@en hatﬁ ra)iﬁ_\&\ wat er hBecaus of . thisi the in g1orI unit
of an ai roWEhdEAY GRS, oL e Nealy anger.the, §ecand dizin Rafh is Hispoped belw
drai n walp 1oJ8} fel dldoPiHe Hbat! exc'ﬂ%ﬁga}. 'draﬁ?ﬂ&%ﬁﬁﬁ?% &S&@Y\gﬁ%ﬂ%&ﬁ%{w%

n" water a 0 fromthe

exchanger 1 n order to recelve the dra drips

heat gxch@B8parain PanSandvtied seBEnd eRhinCy&h pRYSEs #rolighGh8RAaRHpah. aSTHeH, cover
the front and rear portions of the ventilation fan, drain pans wll be

respect i viakyfirdt dpmis grhrbahdhé lecondedrair pah saddigposddat bppriximatdly teed of
the heat exchanger. In this configuration, the height at wnich the front
drai n parsang helghtr ear drain pan are disposed is often different (see
Japanese %wxa ,ned Patent Publication Ng. 2000-74409). For exanple, the
front drai PSP D @ndndpeseat PhaR RiLeRNditienerdhat chidesR Reatexshanassd

O ot b RhnfeRl iieaq RaPRTEe B Ao B R RRP]
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pans via a drarn path. I'n this contiguration, the bigger the |9 erence in

hei ght bejemaatd BeiRagater.0Be€iudd1ef Afis At hdbdirsuranef bheaip @nbitRimepiwill he
drain path, the nore efficient the discharge of the drain water will be.

On the otrdmwmalignihclddeora tdreinppant thet receivesf draiduviaber. tThes hdiaghtpanf wihe
i ndoor wunit, the heat exchanger is often brought close to the ventilation
fan, and normally be disposed below the heat exchanger in order to receive the drain
water that drips down from the heat exchanger. Thus, when the heat exchanger
15  is disposed so as to cover the front and rear portions of the ventilation fan, drain
pans will be respectively disposed below the lower front end and the lower rear
end of the heat exchanger. In this configuration, the height at which the front
drain pan and the rear drain pan are disposed is often different (see Japanese
Unexamined Patent Publication No. 2000-74409). For example, the front drain
20  pan is disposed lower and the rear drain pan is disposed higher, or the front drain
pan is disposed higher and the rear drain pan is disposed lower.

The drain water that drips down into the drain pans is discharged to the
exterior of the indoor unit from an outlet of the drain pans via a drain path. In
this configuration, the bigger the difference in height between the position of the

25 drain pans and the position of the drain path, the more efficient the discharge of
the drain water will be.

On the other hand, from the point of view of reducing the height of the indoor

unit, the heat exchanger is often brought close to the ventilation fan, and

disposed so that the lower ends of the heat exchanger are lower than the apex of



di sposed so that the | ower ends of the heat exchanger are | ower than the
apex of 6 the ventilation fan. Thus, if the positions of the | ower ends of
‘the heat exchanger are |lowered, the positions of the drain pans will also
be | owered. Because of this, the diffggence in height of the drain pans
and the drain path will be smaller, and it wll be difficult to discharge
the drain water efficiently. 5 In addition, the upward novenent of the
drain pans is limted because the drain pans are di sposed bel ow t he heat
exchangerthe mendlation fanefbus sif theippsidipea of the tower gnds pbtheckeat exchianger
drain pan and the second_dra%g an, the posjtion of one of the drajn pans

will be 1BRePWeER A0S #OsHIoNRIA the HeainiRansrwilalse Redewgrrd.dieqavnse qfd8ist i ons
"ndoor urf® SFEtEHoRTH neRRwes M an patisiand feidain, Bauyvil F BRefec At 1 ©
drain par""i“%td‘ﬁf"%"q"?gﬁ%?ﬂg%@wréiﬁ&%ﬁ{“@ﬁlﬁﬂﬁﬁ of the heat exchanger are

di sposed at approxi ma e sane the I owering of one of the

dr ai ngpans |i§ atiditfors WRR! @Swart midVésnet b tHdidvainngaes i¢iMiniitedf baBa@éd the
conditioner, the difference in hei ght of the drain path that discharges

dr ai n watdrairapang hee dispodedibelparibe dwat lexchangsl Whessiithere Ehe diffefence uni t
of an air conditioner disclosed in claim6 is the indoor unit of an air
condi t i orl@rheighichereen thecfiest drain pan andcthe peconchdrainapringbe prsitiem of
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t he [ ower ends oTI’ \tﬁﬁe ﬁeat excHanger canmlgje easli Iy %i sposecl ?o as to be

| ower t hagecoha c&éﬁ%g@rﬁ tihdteareedibpbsdd BBIGWAthe oW, endieof ikOREatUdidhadlgepn air
25 conditioner can be reduced in size in the height direction. Note that

t he heat aredispesad abappokimatety thecsame-seighi. dinais, e lmweragsobonagf thal y of
R el pans Ban b Suppresssd. Thus, with this indobr unft of an air condiioner,
the difference in height of the drain path that discharges drain water and the
15 drain pans can be largely ensured.

The indoor unit of an air conditioner disclosed in claim 6 is the indoor unit of
an air conditioner disclosed in claim 5, in which the heat exchanger has an
approximate inverted V shape in cross-section.

With this indoor unit of an air conditioner, the heat exchanger has an
20 approximate inverted V shape in cross-section. Because of this, by disposing the
ventilation fan in a space that is surrounded by the inverted V shaped heat
exchanger, the front, upper and rear portions of the ventilation fan will be
covered, and the lower ends of the heat exchanger can be easily disposed so as
to be lower than the apex of the ventilation fan. Thus, the indoor unit of an air

25  conditioner can be reduced in size in the height direction.
Note that the heat exchanger not only has a cross-sectional shape consisting
only of the approximate inverted V shape portion, but may also have a cross-

sectional shape that is formed by the approximate inverted V shaped portion and

portions that extend downward from both lower ends thereof.



sectional shape that is forned by the approxi mate inverted V shaped portion
and portions that extend downward from both | ower ends thereof. 7 The
‘indoor unit for an air conditioner disclosed in claim7 is the indoor unit
of an air conditioner disclosed in clagm5 or claim®6, in which the |ower
front end and the |ower rear end of the heat exchanger are positioned at
approximately the sanme height. 5 Wth this indoor unit of an air
conditioner, the lower front end and the |lower rear end of the heat
exchanger dhe ipdept uoitdar an aip peositinnee discldsedsinnslainei7gistthe imdeor, unibeff i r st

drain pan and the second drain pan are respectively disposed belowthe

| oner frdft aneenghitionere ‘ﬁ%‘\%?‘?r‘ga@a@hé of CEW@ Preiit W@i@h&ﬁg@weﬁﬂﬁ%t, eng t h
this indg it of apn aik nditioner, even if the fi,rst drai.n n.and the
10 secondis Q150 réren sflehertPiangen Ace brationed 4 peProHIAIIN4ES of
the heat g fpxspanggr, the first drain pan and the second drain pan can be

di sposed at approximately the same height. The indoor unit of an air

condi & onenVlh SRisOipEBor Unft! 6F 4 &il BohdiiohSEQRE 1WEF fRInt Ahd 8hd tReNEiveroner
disclosed in any of clainms 5 to 7, in which the heat exchanger has 15 a

shape t haear endyofrthe heatlexthamgdmaret pdgitioresat at Mpproxirhately thbosamertidigief an
air conditioner, the heat exchanger has a shape that is symetrical from
front to Fhem. theniicst draie peatarsk dheusgsond dreimpen are rerpectively dispoesed r ont
end and the | ower rear.end thereq i1l be at the sanme height. Because of
this, evdFipW %ﬁéowréforﬁr%ila fiﬁﬁ%ﬁ\%\whée%re%%@?dhaih@%ﬁcaaagaﬁ- sii¥ed 20
I n positi 0 e t _exchanger. the first drain pan_and the
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t he i ndoor unit.
-approximately the same height.

The indoor unit of an air conditioner disclosed in claim 8 is the indoor unit of an
air conditioner disclosed in any of claims 5 to 7, in which the heat exchanger has

15 ashape that is symmetrical from front to rear.

With this indoor unit of an air conditioner, the heat exchanger has a shape that
is symmetrical from front to rear. Thus, the heat exchanger is shaped so that the
lower front end and the lower rear end thereof will be at the same height.
Because of this, even if the first drain pan and the second drain pan are disposed

20 in positions close to the heat exchanger, the first drain pan and the second drain

pan can be disposed at approximately the same height.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exterior view of an air conditioner.
25 Fig. 2 is schematic diagram of a refrigerant circuit.
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 removed.

Fig. 5 is a right side cross-sectional view of the indoor unit.



Fig. 4 is aright side view of the indoor unit with an upper casing
renmoved. Fig. 5is a right side cross-sectional view of the indoor unit. 8
‘Fig. 6 is a plan view of a right side portion of the indoor unit with the
upper casing renoved therefrom Fig. 78is a right side view of a | ower
unit. Fig. 8 is a plan view of a right side portion of the lower unit. 5
Fig. 9 1is aright side cross-sectional view of the lower unit. Fig. 10(a)
is a lateral cross-sectignal view of an indoor heat exchanger. Fig. 10(b)

i s a |ateraFikrHisasianéew of\a ghbsidenpagivmelthenindopr nadt with tad Amgper .

Fig. 11(a) Ls_ an_enl ed. schematic view of a front end of the indoor heat
10 excharf%_?é:'fr.'g f_qrac_aveicﬁ%refrgnhn enl arged schematic view of a front end of

t he assumed i M, . . : r Lad.+12 is a lateral cross-sectional
vi ew of an F%gﬁfrg %gﬁﬁ%ﬁ%ﬁ%@@?%gg@k |mr§g to anot her enbodi nent. 15 (BEST

MODE FOR CARRYIENg blanNiEw! SR hi e plofisH 8f theSbvesnite of the air

conditioner] ‘The exterior of an air conditioner in which an enbodi nent of
t he pBesent Fig.rivierd right $ide dresmsactitniatdiave of tiewawer unity 1. 20 The air
conditioner 1 includes an indoor unit 2 that is installed on an indoor

wal | surf acEigpriO({akisia lederabntbssasaniionabriewnof arBindear hiegit exslparggsd. out door s.
An i ndoor heat exchanger 50 is accommdated in the indoor unit 2, an

out door he&i9-exXOfndera stgteral [essmestondl view nef an @ssumas tindoor heal
refrigerant circuit is formed by connecting each heat exchanger 30, 50 by
means 2§mgpagg?%frigerant line 4. [Schematic configuration of the air

condi tionetg;d eh {9653 Hidrgelit dchematic view of a front end of the indoor heat

10 exchanger.
Fig. 11(b) is an enlarged schematic view of a front end of the assumed indoor
heat exchanger.
Fig. 12 is a lateral cross-sectional view of an indoor heat exchanger 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.
20 The air conditioner 1 includes an indoor unit 2 that is installed on an indoor

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 unit 3, and a
refrigerant circuit is formed by connecting each heat exchanger 30, 50 by means

25  of a refrigerant line 4.

[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



The configuration of a refrigerant circuit of the air conditioner 1 is
showmn in Fig. 2. The refrigerant circuit is fornmed primarily of the indoor
‘heat exchanger 50, an accunul ator 31, a conpressor 32, a four-way
switching valve 33, an 9 outdoor heat exchanger 30, and an electric
expansi on val ve 34. The indoor heat exchanger 50 that is provided in the

I ndoor unit 2 exchanges heat with the air that it comes into contact wth.

In addition, a cross flow fan 71 that serves to discharge air indoors
af ter i nduddoar heatexchapger 30, #nd a8 eledlric @xpapsionevalyRiddr heat exchanger

50, and heat, exchange has taken e,.1s provid i.n, the jpdoor unit 2.
Thi s oross. ThEWaan Hadt ShgnagrSb 3at i mroligediBiPeiion it iehatis.e.
and is di d t t: ' her e LS par al [

hori zont a iﬁ&eﬁﬁ %'E%ﬂlh'gggﬁggslﬁﬁ 8%%#@% [ gﬁtagﬁg{al v_(%l Jf/rgé? m@%gg'y7keans
of an i nqpgf séARs tBOJiEhdrge! AirtinddorB AMErdRdobNairds thkén 'ir'i‘,ﬁgﬁdséd”ﬁro@gh The
detailed structure of the™ 10 indoor unit 2 wll be described below™A
conpr 6ssdhe 3doar HemirexohEngav 50 anmtheal axctdhgeliads takehqlacs e providedien

di scharge side of the conpressor 32, an accunulator 31 that is connected to
t he i nt dke indaty wiit 2heThisngross flow fap, 7 his foameddntcha dong xaEteovg eylidlidahat i s
connected to the four-way swtching valve 33, and an el ectric expansion

val ve 34 shepenandiis disposed sedheb theneeriial s thrsaef sxeatalieldn the hosizental

Vi ve 54 $BBfinedbE e Moy flY 21 FPItEehl biush oy HanS o A indoBhian o 1
| ve 34 G5 iBhnect _ _
{he. i no "I TEUERIS PENAG] haflE 1R Indlon it 2, nXE detid FOCAREBE i v @

connegt ednddortunit Pvid Be\deschib8dbetidwt of f valve 37, and is 20 connected to
the other end of the indoor heat exchanger 50 via this line 42. These

i nes 41, 4A compesszund32,oatfoarwelyr spdtching Valve 33 thaivis iconhiegtedlto ke
addition, a propeller fan 38 that serves to discharge air outside after
heat exdclisghprgeiside ohtheocemprassos 3L, ancrougula®o Jisthat & cornedied thighe
outdoor ynit 3.,  Th ropeller fan 38 is rotatively driven by an outdoor
fan not oﬁn@.e sicle; & et FOMRIESEPlo 3210881 outdoor hedt exchanger 30 that Is

connected to the four-way switching valve 33, and an electric expansion valve 34
15 that is connected to the outdoor heat exchanger 30, are provided in the outdoor
air conditioning unit 3. The electric expansion valve 34 is connected fo 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
20 connected to the other end of the indoor heat exchanger 50 via this line 42.
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.
25 [Structure of the indoor unit]
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.



A front view of the indoor unit is showm in Fig. 3(a), and a side view of
the indoor unit 2 is showmn in Fig. 3(b). The indoor unit 2 is rectangul ar
‘in shape in the horizontal direction when viewed fromthe front, and has a
vertical two tone color schene when viitewed fromthe front and fromthe
sides. 10 The indoor unit 2 is fornmed primarily by an upper casing 6, a

| ower unit 7, and an indoor heat exchanger unit 5 that is acconmodated in

the interior of the indoor unit 2. The upper casing 6 covers the_upper
portion of TRe iNGRAYINILAIS frmedmprimpglyhy aRiuPPer caping &.relawsidinihbrandn of

he i nd ' . Th ' 5 6. d the | unjt 7 f d
nto sepdnittidncheatoexctbieroiah Bt safeummonate it the oo b kE o
b tha'i ThASGHRNPE®, TR dnpbrRPRAR 8 civefs URLRGSDGHioR' B Inide: Gl 911 °F o
| over unitthe/|oed Hif T 96008 15| MWidr perientdTanBarddaNGmt 21 | Thet ligder dasindre

border between the upper casing 6 and the lower unit 7 forns the vertlcal
10 tws cd @ndstieioweEaniit 7t apetformedfintd &cipadster memiberd, vind the tsederi bed

bel ow. <Indoor heat exchange unit> As shown in Fig. 4, the indoor heat
exchange hafivees the tppercdasingt feanch@oppertiareaf thedhwegemibd, appeansi asya | i nes
51, an auxi]iary support nmenber 52, and the_ 15 |ike. Note that Fig. 4 is a
ri ght si dwrigeatdl dpetdethenagwisrion pf the ingaok Ltﬂ’\tez-uplﬁ'eﬁddlﬁ%'i W& WPRERAR Fig.
5 shows cross-sectional ,side vjew of,.the |ndoor unj . _The indoor heat
oxchange® S0 AepaTigh of Rt itutt 4ol aidlRnt BREY. At thehorbhal]ig el
portions; , i | . | 601,
D0 611y it BErdrteweefthe ol Rt ' dnd HRB IO bfthe K BB

exchapoenrwadier ddherss 0ss flow fan 71, and heat exchange is perfornmed with
the refrigerant that passes through the interior of a heat transfer |ine.
The i ndoor Eesah strextihangéne Fildos uthitv? délbbé descfitbed belmyponents: a first

i ndoor heat exchanger 50a, a second indoor heat exchanger 50b, a third

i ndoor heat <ldgiesahgat exchangednit>

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
15 like. Note that Fig. 4 is a right side view of the indoor unit 2 with the upper
casing 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,
20 611 by rotating the cross flow fan 71 passes through the indoor heat exchanger
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
25 fourth indoor heat exchanger 50d. By connecting each of the indoor heat
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, 50c, and 50d have a long piate



25 fourth indoor heat exchanger 50d. By connecting each of the indoor heat
exchangers 50a, 50b, 50c, and 50d, the indoor heat exchanger 50 is forned
'so as to have an approximate inverted V-shape in cross-section whose both
ends are bent downward when viewed frdmthe sides. Each of the indoor heat
exchangers 50a, 50b, 50c, and 50d have a long plate 11 shape in the

hori zontal direction. Each of the indoor heat exchangers 50a, 50b, 50c,
and 50d are formed froma heat transfer line that is folded back a

pl ur al i t ysh#pe inifhséwa'tzomﬁwir@ﬁti@nt hEagbfof t%@@%lhﬁaélewsba@@erﬁiﬂ%a 8B ng
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toward t RghichitR8theat trahsfer MAeqs |rs§arfed2 mﬁm trrfs¥ér it RO deRpbadBiianger

50a is disposed so as to cover the cross flow fan 71 tfromthe upper

central poehnsnftirehapéd thedt teansiér lingrxeat beth sklcdentideferich dhtheumoor end
of the second indoor heat exchanger 50b is inclined toward the rear of the

i ndoor urheatzxchaogerscbQs &Pisd S0ndand SRdat exchanger 50b is di sposed
forward of the first indoor heat exchanger 50a. The upper end of the

second i ndoa_heh'é}%i?ere%%%é@ figindgoe heat exelpnger sRa Lﬁ)mmeﬁdowar@ hRefirst
15 i ndoor

the 'seodim aTdBEnAR ik o anf dbe 56 1HASE bhe SRhaCGes St sRred S0
i nverted 3%6(%'&39& BrodsCHEN fahOM g ?I‘ng geﬁb%n?r%ﬁb%ﬁu#ﬂ;ﬂﬁ’%of'ﬁgt%? he

exchanger posed SO as to cover Cross

upper gcenigi rr@gfglugrthé@oft he upper front SI de. 20 The third indoor heat
exchanger 50c is disposed on the |ower portion of the second indoor heat
exchanger 5Ubesupper ¢rnd ob\the sceentirindbophedt ercledngdsredal ¢ inclihedviobvaind 71.

The upper end of the third indoor heat exchanger 50c is connected at an

angl e t o thRerdaswelr thendndsiort kit shcamdl thedsegonske indast ciheatgexcisiiger abkb de
disposed forward of the first indoor heat exchanger 50a. The upper end of the
second indoor heat exchanger 50b is connected to the upper end of the first

15 indoor heat exchanger 50a, and the first indoor heat exchanger 50a and the
second indoor 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.

20 The third indoor heat exchanger 50c is disposed on the lower portion of the
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 50c and the

25 second indoor heat exchanger 50b. The third indoor heat exchanger 50c is
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



obtuse angle is forned by neans of the third i ndoor heat exchanger 50c and
the 25 second i ndoor heat exchanger 50b. The third indoor heat exchanger
'50c is parallel with the height direction, i.e., the perpendicul ar
direction, and is perpendicular with ngspect to the lower unit 7 that
covers the horizontal surface of the |ower portion of the indoor heat
exchanger 50. In addition, the lower end of the third indoor heat

exchanger 50c is the |Iower end of the indoor heat 12 exchanger 50, and the
| oner endxshanger 68 and theylyyerrng obthenthiigdndgocheat exchanger 50ewke., 8l of

appr oxi miPBPy Sriloot d5 XIS 28 s NEGRT et ickagBst 190, of deasiansd P 71.
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50d is connected at an angle to t ower end of the first I ndoor heat

exchaggerfirsiOmdoanticahertharger 50xbe asstof covirdhbyreaeposionf of the Er@dstflow ndoor
heat exchanger 50d and the first indoor heat exchanger 50a. The fourth

i ndoor hdan 7dxchdregeppaoend of prae fourth intooniheht ekehargarHiOdiisr eanriested abhd i s
perpendi cular with respect to the |ower unit 7 that covers the hori zontal
surface & angleltavibe 'EWPI ehd Frtherirst ingdesr heahexshanggigela, ansd appbiesg ti on,

e rear i S e L0 1l e thecd el
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hei ghty aswitlthe REIGhT dlredtidrt 2Rl it R rsemsisul WK RRpédt tothe 16WEF dnit Tdpat heat
exchanger 50c and the fourth indoor heat exchanger 50d have the sane

hei ght i rcovees ted dbtizantaéstiface airtbetibwen ppetioranf thewedomitsat edchianget hird
i ndoor heat exchanger 50c and the fourth indoor heat exchanger 50d 20 are
posi t i onéf. atInt addigemethecloytar. enth of the feurtbviadoenbieal exeRargesndOdisitheind
the lower end of the rear, side of the indoor heat exchanger 50 have the
same hei gAyer eadeniihe 1§85 SHA%R Wedﬂdaﬁrph%% eeahanger R, 3addhe dower end of e

L %iesfogltthtiﬁgoor heat exchanger 50d, i.e., the lower end of the rear side of the
15 indoor heat exchanger 50, is positioned at approximately the same height as the
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

20 are positioned at the same height. Thus, the lower end of the front side and the
lower 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

25 inverted V shaped portion downward in the perpendicular direction to
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
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ili.ar ne 51 are ¢ necftedtothe heat transfer |ine of
ué}e dgd n gla fxchppger 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, however, when viewed from the front, us rectangular in
shape in the horizontal direction.

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, 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 lines 51A
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
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

t he



that Fig. 6 is a plan view of the right side portion of the indoor unit 2
with the wupper casing 6 renoved. 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 25 the indoor heatl4exchanger 50. The auxiliary lines
51 curve toward the back surface of the indoor unit 2 after projecting out
fromthe right side of the indoor heat exchanger 50, and the plurality of

the auxiliary Ei [Eqs 51 are gathered together and covered by a protective
tube 53. AABY JaeHRAGkISHTReT iChrthe|indear onit Byiusingr qsiMadewart thede fide on

the right_side of,the indoor heat exchanger 50 14_agl ong, t he bhack surface of
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i ndoor urgd ' I ; ace of the indoor unit 2, and are

connect eEiliOttn(g'%tcﬁéelj %ﬁ?i%@%ﬁ?ﬁﬁﬁ'}%&n. An auxiliary support nenber 52 is
provi ded nean Bgkillal 8ot nERBeP 52t BeprovidediifA8ar BBEH sRIECHANSESs 8P thend as

shown in Fig. 4, supports the indoor heat exchanger 50 fromthe inner side

t her e6f . iBdoaubeat exchadgpar 50candexs whioge iulig. 8, sappens itheeintedr Vieahape
and opens downward, the indoor heat exchange wunit 5 i1s placed from above
on the | cishaoget 50 foemwiliecinnensids thayeof. ovidécauseltheaimdoohdeahgxohaige
not or 72 havg al ready bee and i s supported by the 10 | ower
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exchapgerionr uhlty WaRRE alkMiaky SUSPRE herfBerl 52f ormed to be substantially
flat, and a stepped portion i's provided on a portion thereof. A front

surface int skipppocasif: conposed of a long slit shaped opening in the
| ongi tudi nal direction of the indoor unit 2 is provided in the upper 20
surface of Hseshaveppeligsedtanths, he:uppencasng fatwemsrithakeppssrmorion of she
arranged indoor unit 2, and is formed by an upper front surface 60, a top surface 61, and
upper side surfaces 62, 63.
15 The upper front surface 60 covers the upper front side of the indoor unit 2,
and covers the front of the indoor heat exchanger 50. The upper front surface
60 is formed fo 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 t_he longitudinal direction of the indoor unit 2 is provided in the upper
20 surface of the stepped portion. The front surface intake port 601 is arranged
toward the top 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 portions 611
composed of a plurality of slit shaped openings are provided in the top surface
25 61. The top surface intake ports 611 are arranged from the front side to the rear
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



toward the top 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 portions 611 conposed of a plurality
of slit shaped openings are provided in5sthe top surface 25 61. The top
surface intake ports 611 are arranged fromthe front side to the rear side
of the top surface 61, and have a | arger intake area than the front surface
i nt ake port 6Q1. Becauge of this suff|C|ent air is also drawn in fromthe
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t he |ndoor heat 5 exchanger 50 and the upper left side surface 63 is

di sposed exchahget éDtarsd tiee appet beft siddosurfaen63ds dispasyd 6A.thenefidddd iofn,
the | ower end of the upper casing 6 is formed horizontally, and by placing
t he upperthedrdoegy leeadexchangee?. unit 7, the boundary between the upper
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in nodullzed form Lower casli ng or me

| owernOf r anéwed fions ehe fronbaR@ the Bidedrdfare inddor Urver side surfaces 76, 77, a
support portion 78, and the like, and has a color that is different from

t hat of the<upweruadsing 6. The | ower front surface 74 is a conponent that
visually apq_ﬁgrlgwg? ume? %o?nm‘grthe lower portion of the indoor unit 2, and as shown in
Figs. 7 and 8, the lower casing 70, the cross flow fan 71, the indoor fan motor 72,
the electric component box 73, and the like are in modulized form.
15 [Lower casing]
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
20 front surface of the indoor unit 2 when viewed from the front, and the upper end
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
25  direction of the indoor unit 2 is arranged in the lower front surface 74. As shown
in Fig. 5, the discharge port 741 communicates with a space in the interior of the
support pertion 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



20 front surface of the indoor unit 2 when viewed fromthe front, and the
upper end 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 fornms a hdei zontal border |ine together with
the |l ower end of the upper casing 6. |In addition, a discharge port 741
conposed of an opening along the |ongitudinal 25 direction of the I ndoor
unit 2 is arran Sd in the | ower front surface 7 5, the
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the i ndoaighteside sudaen Jérarnd the foveeitsite aufacker Ujspthe bverndft side sbdatever
side surfaces 76, 77 are formed horizontally in the sagee vvavé’ as the | ower
are

front surffac@nd/whenyieweddrappbe feonti H@ pwsraight side o isudiisposeq t he

sur' ace P 4t AL PBRep! S1tdndtet ABks2 7eid Thecouiadfionte SHITCY Hodt to

forma  gisposed on the left side of the indoor heat exchanger 50. In addition, the upper

15  ends of the lower side surfaces 76, 77 are formed horizontally in the same way
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.

20 The support portion 78 is surrounded by the lower side surface 74, the bottom
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

25  the like are installed from above on the support portion 78, and 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 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



hori zontal boundary |ine. 20 The support portion 78 is surrounded by the

| oner side surface 74, the bottom surface 75, and the |ower side surfaces
76, 77, and the upper surface of the support portion 78 is positioned
above the upper ends of the lower frontt7surface 74 and the | ower side
surfaces 76, 77. The cross flow fan 71, the indoor fan notor 72, the

el ectric conponent box 73, the indoor heat exchange unit 5, and 25 the like

are installed fr ﬂ}above on the support portion 78, and the cross flow fan
71, the ISWIBSE PamenstBPorROdiRG E de(at SPRIGHIEHEN: tSogams, heighti adeR heat

78" supportde s Bbuie Frese Tlidnadr s Shanb Fau2l R PSR 78 r 1 i on
52 of thf;)éid"g‘?% éa%ahrﬁ;smfpgowntvéraggrgﬁpsgsﬂk@mggﬁﬁse&aw%f% port

portion IS at approx e sane tral "axi's of the
cross fl @pbaft pdrtioAygshown in Fig. 7, drain pans 781, 782 and a fan
accommodati on portion 787 are provided on the upper surface of the support
porti Bn 78. TheTdrairdpans 78&in<8284re ¢6&hponent thaineotivet Waterrdrops thatvater
drops that are produced on the surface of the indoor heat exchanger 50
duri ng hédgedeseshandbe susisgenfdhedndeer heainexaheogee Shediringshealaexchangeunken
downward fromthe upper surface of the sypport portion 78. A front drain
pan 781 &AW 3¢ 28’?"‘%5 drom mar@z%ﬁr@b@rﬁeﬁmta?rﬁ Benkery gipwmgrd HRR 4Re shown

noat  oxcHRREEPUEaE8 or b8 SUpBRR. patitR e, A RBR BRI e o1 Al 4 bty O
d _ ront. _ |
et oxciangn By U drdh HEReRRR, 182 Sha'S BASRE i PR Vb Trom o pd '

exchapger7&0is dibgosed®BlloW dheé tHiRD indbbr it idiehafgér §0&1 Ne.PoBIokBthe Fopt
di sposed to interpose the cross flowfan 71 fromfront to rear. The front

15 drai n lpaer €8d dribe tidoarderat axxahangan50.82The eepodidin aad’ 82 isagisposedrat el y
the sanme height, and the bottom surface of the front drain pan 781 and the

rear dr aitiglowahe feurth indgssdieat exebangse?0d.Han, balewnthegiear dowenend ofithe

haf f.th fl . .
shaft o ntldc?orcrr\géstsexch%%er 50. The front drain pan 781 and the rear drain pan 782

are disposed to interpose the cross flow fan 71 from front to rear. The front
15 drain pan 781 and the rear drain pan 782 are positioned at approximately the
same 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 shaft 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
20 782 that receive the drain water are slightly inclined toward the right side of the
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
25  Fig. 9, the water removal hole 784 communicates with the interior of a drain hose
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



fan 71, but are disposed near the |ower ends of the indoor heat exchanger

50. Note that the bottom surfaces of the front drain pan 781 and the rear

‘drain pan 20 782 that receive the drain water are slightly inclined toward

the right side of the indoor unit 2. TBen, as shown in Fig. 8, a

communi cating 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 renoval haole 784 which enetrates the

conmuni catd%ie therasteriorefthaslavies Waitbe sraiges® 78& shown in 25 Fig. 9, the
ni cat.es h the interio a drai hoig@ 785

h
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wat er renoval hole 18 784 to the exterior of the device via the n hose

785. TBhe Tamisaocneddnateans pird membe thies isasyrik Hownwiand Witochsétmi-ciregias f | ow
fan 71 and the fan notor 72 are accomodated, and is arranged near the
cent er ofshapgefroppibe wpparaiufase ofhibessyprort ppdion 69, Fisd aTthemmodates the
accommdaltion pi)rtion 5 78?1 I's, formed by neans of a nmenber that is sunk

r

downwar d 1PWep halfQf he Gress flaw fagnalhand thm indeorianemotelr {2 c dlnpaddifien sapor t
ortion 78, _apd.,acconmdates_the ower._hal f_ of the crqss flow,fan, 71l and
Poe | mdodtt PR sEtceomBTAIGed it 1" SknOinodtie Kiofd MRk fard i1 it fre '
t he acco ' : 1 is arranged
in the i ﬁ%rl Jgg(?fgﬁ@ ngu%r\p%éﬁé%g_r rfégﬂté/rgﬁ o{gh?%ngégﬁtp{e’%an? e support °
portilon 78 imabyrien, the amspiat peridrons Tkfludéak tBh?ﬂx@‘bbﬂiodJPBG!’cﬁiatf profdise
upper surface of the support portion 78 between tThe rear drain pan 782 and
t he crossupward fram thé. uper swizgecoiibiet suppofBpordioner8 bichecerdhe rear diabm of

the cross flow fan 71, and the upper end of the tongue_portion 786 is
posi ti ondRBr’83 snandh@ arosfiow frnt gt tThen tangueapetiany 78Gecavess she|rear f an

(an  accdRIBARAI SR 5578 B0 TN P BESHANS IS (1B SGROStPPELE GB0he

support positioned at a somewhat lower height than the apex of the cross flow fan 71.

15 Although the front drain pan 781, the rear drain pan 782, and the fan
accommodation poriion 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

20 flow fan 71.

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

25  upper surfaces of the lower front surface 74 and the lower side surfaces 76, 77.
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



portion 78, and the tongue portion 786 projects upward, other portions on
the upper surface of the support portion 78 are fornmed to be flat and

"hori zontal, and are positioned at approximately the sanme hei ght as the
central axis of the cross 20 flow fan1®l. As noted above, the portion that
I's 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 uppe
surface deptsefangpBoref e tpper ¢asing @@d thﬁn@@c}abw@q%éid%%mﬁewperf aces

of the | owe fr surface 74 a i de suyrface e%ause

of this, Thecinsor particBuds I Sosht Byghefhe alarrpotieton Hiae
portion 78, étﬁbé‘& 150 IRUGEH Wl S BPRXrR1ot G 8 OSThllinuiafigilon hite 4 Over

Note t hat' ACK SOP f Aceo's) uppe supp portion

78 is alrﬁe@, &qeﬁ%hﬁ thgt #hh ;S’rfoxhﬁﬁte‘ﬁf 75 shin@ad & R Hefa\tv%&chh;gertm in

portion between 19 top surface 61 of the upper casing 6 and the back

surfage shddéomditudiealuirtionofthadricdr uie2 samposvemahtibeirk Rirfateddidsefl by
means of an installation plate that 1is instal | ed on an indoor wall surface

(refer tdheiigdod) heahexchengsrl &.i ohhelinstaligtiorhplate 8 éorgidh Mhaoverng the
appr oxi mat el y the sanme as the i ndoor heat exchanger 50 in 5 the
| ongi t udib@ek sHrface pige of theniwdorp awit %miogemerawah dBe atper raseL R, anrdiace

cover | ng RA1E thESE whihel ErfEXSHantss MRabLBRN.Ae, RgoSt bBaf ke anddr The
upper Ca?#gexc %ﬂee@élfy‘r’%ﬁ)g ;battit?ro?'ﬂ%"b%lk Epffﬁbésdéat exchanges heat with the

i ndoor sses, especla an ai'r path of the back

sur f age S|d93roggf[oq flowfan] The cross flowfan 71 is formed into a

| ong, narrow cylindrical shape, and is disposed so that the central axis
thereof is Paeatrbes flowt fant e idésintehirdb aioreg tnaorow cidimtlizhl ahape) antddsed on

the circunferential surface of the cross flow fan 71, and the cross flow
fan 71 widispgsesise éhatnthei centralvaxisy thereaf impaeallelmitht the henimardal dixeation] 5
This air flowis taken in fromthe front surface jntake port 601_and the
top surf delades 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.
15 This air flow is taken in from the front surface intake port 601 and the top surface
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
20 portion 78, and when supported, the upper half of the cross flow fan projects
upward from the upper surface of the support portion 78.
fIndoor 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
25 approximately the same diameter as the cross flow fan 71. As shown in Fig. 8,
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).



I ntake ports 611, and is an air flow that passes through the indoor heat
exchanger 50 and is discharged i ndoor fromthe discharge port 741. The
‘cross flowfan 71 is positioned in the approximate center of the indoor
unit 2 when viewed fromthe sides. Theocross flow fan 71 is supported by

t he support 20 portion 78, and when supported, the upper half of the cross
flow fan projects wupward fromthe upper surface of the support portion 78.
[ ndoor fan_notor] The indoor _fan notor 72 rotatively drives the cross flow
fan 71 arouHﬂeﬁﬁ@CﬂﬂﬁﬁmQﬂtQmﬂs. The indoor fan motor 72 has a thin

ow fan 71ASKRSLY b grofB. BRe ﬁta'bﬁqér?ﬁw?a % 19 aopTtandta a n
appr oxi My gy psmsg;? 4] Sefi3s! tegsoorﬂﬁhe Rt dof hMdbBe it g of

and-The i A S approxindtely the

sanme hei Qi]éctﬁé coRfocHet bk 13 'Ras Baestdigeriik dHap)ed didhBsed HEAREeH e MOt OF
72 installed on the support portion 78 (refer to Fig. 7 20 [Electric

conposentrightidpwés salifape 7|6noﬂ=nl-@3|om&rmurﬂg 70 mdetmcsmpmorcpmﬁm‘ms, and ig'3
accommopdates a control board 731 that serves to control the operation of

t he i ndodrositiined2on the right eide iof tb@rhmdnmdneaioaxcrtangas unitrect ahgiletectiiox
shape, is dlsposed between the 5 ri | oner surface 76 of the | ower caS|ng
70 and t HFOMRMEBHL %7?4 isninstallegnan sSUPFE’@ﬁiefj %éﬂeofﬁgmh%'dﬁli}ﬁ'facﬁ getl® the

and_ suppGLPERTRPIEAE 78 Brihedialt o di¢ TidsasTap REABEUR AR ey e &, pe
right of ghae ngﬁ%&;en PbBlordTye kAT AASEBL L O et Bpgns

portion e |n o0r "heat on the 10

| overgunijbwér uhf ﬁthtacRﬂtloﬁ haetd|g6itic! corfpomaitastix P9%s Ghposedi toRsd thé owar d
the front side, and the space to the rear of the electric conmponent box 73

is the dnatesidef addathevepddy twghe wearloftthe elegiric eorynpbherisbbl 18 ¢ ftise
i ndoor heat exchange unit 5 pass. The electric conponent box 73 is
di sposed wa nated @hevesihrough eveichr the evilienerines782, ok dle indoehdeat
condenserexc ang %\ﬁtrS tpggsrm '?'I%g electric component box 73 is disposed such that the
strong electric components 732, such as the condenser, the power transistor,
15 and the like which take up a large amount of space amongst the confrol
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
20 positioned at approximately the same height as the apex of the indoor fan motor
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
25 cross flow fan 71 or lower when supported on the lower casing 70, and the lower
unit 7 has an overall comparatively small dimensional shape in the height
direction.

[Special characteristics]

[1]



15 and the |i ke which take up a | arge anmobunt of space anongst the control
conponents installed on the control board 731, are lined up in the axial
‘direction with the indoor fan nmotor 72, and is disposed such that the

i ndoor fan notor 72 and the electric @anponent box 73 are behind one

anot her when viewed fromthe sides. In addition, the upper surface of the
el ectric conponent box 73 is 20 positioned at approximtely the same hei ght
as the apex of the indoor fan not t he apex of the cross flow

72, i.e.,
fan 71, whiMith fis dndeqrheat exwpaRant 5B 4aat oms 2 Bar b dndapriumit 2 Shire
i 70.. Th . the,indoor f. 72 h i b 3,
cod ab i eatditiond e, e gt AdadPhear dcenantee ec%fi%ﬁq?rﬁﬂﬁ%oa%@%
hei gh f f
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[1] 21 Wth this indoor heat exchanger 50 that fornms a part of the indoor

unit 8 ofintvidch dhe lergils of treethifd indber hbat dxcheramr S0zesnd fedhfngthr inddor and
the fourth indoor heat exchanger 50d have the same |ength. \WWen the total
| engt h (\hesl@xchaoget Hed ase diee saoie wilibave mcsmabarcmaxipour amountof Rerosane,
t he i ndoaqr Beat excharf%gtgr 50 5 in whi gg t.he lengths of the third indoor
heat excHBdBePostiong R heenbBPHiPNsRIdHe infeek heslenahgaees6d detq RECSanme
will hav | er Xi anoynt.of error _in the sitions,of the end
por t ons 1BtnS el n VEATE i, ook et xpaadiioPl T WK tikt fentipn,
angle th ird Y, g%%tt ﬁg@,e ' | 3 q{% hird
i ndoor hée}gttﬁg?(r(]:' @angeror C aez(gﬁ?h f%%??ﬂa :}ﬂ o%gﬂrﬂlqelgfoderxc a%ecpgé%%f@q% are
di f f gpentarefdifferexanpl e, an assumed i ndoor heat exchanger 500 is shown in
Fig. 10(b). Note that Fig. 10(a) shows the indoor heat exchanger 50 that
forms a paforaxanipe, andssumed inddootheahexshangemod ii»showh. inTFig. d9¢kimed
i ndoor heat exchanger 500,
Note that Fig. 10(a) shows the indoor heat exchanger 50 that forms a part of the
indoor unit 2 of the air conditioner 1. The assumed indoor heat exchanger 500,
like the indoor heat exchanger 50, is formed by four components, an eleventh
15 indoor heat exchanger 500a, a twelfth indoor heat exchanger 500b, a thirteenth
indoor heat exchanger 500c, and a fourteenth indoor heat exchanger 500d. The
structure of each of the indoor heat exchangers 500a, 500b, 500c, and 500d are
approximately the same as that of the indoor heat exchanger 50. However, the
length of the thirteenth indoor heat exchanger 500¢ that forms the front end of
20 the assumed indoor heat exchanger 500 is different from the length of the
fourteenth indoor heat exchanger 500d that forms the rear end of the assumed
indoor heat exchanger 500, and the thirteenth indoor heat exchanger 500c¢ is
longer. However, the total length of the thirteenth indoor heat exchanger 500c
and the fourteenth indoor heat exchanger 500d is the same as the total length of
256  the third indoor heat exchanger 50c and the fourth indoor heat exchanger 50d.
Thus, the indoor heat exchanger 50 and the assumed indoor heat exchanger 500
have the same length when viewed from the sides, and have approximately the

same surface area.

With this type of indoor heat exchanger 50 and assumed indoor heat



| i ke the indoor heat exchanger 50, is formed by four conponents, an

el eventh 15 i ndoor heat exchanger 500a, a twel fth indoor heat exchanger
'500b, a thirteenth indoor heat exchanger 500c, and a fourteenth indoor

heat exchanger 500d. The structure of 28ach of the indoor heat exchangers

500a, 500b, 500c, and 500d are approximtely the same as that of the

I ndoor heat exchanger 50. However, the length of the thirteenth indoor

heat exchanger 500c that forns _the front end of 20 the assunmed i ndoor heat
exchangerexshenger aPe  bedmpact shattaehmenterrobin eaeh indagarhast exchauersy oheat
h 500d.t hat f t f.th d, ind heat
o g b ot GecE Bod R aBL S AR rBe St BP ekt
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t he fourteenth indoor excha e sane as the't ength

of 25 thesg i &b 4o Fig NPRY), eRhaRaREmelie dagrier kRIdied RBACE A the

exchanger 50d. , the indoor heat exchanger 50 and the assuned i ndoor
heat 6&xclumsgarted @fiodnchaattddchaager I500gishshdwen ini [Eiged1{b)oRdtbethat debotmnd
have approximately the sane surface area. Wth this type of indoor heat
exchangerfi@teantheadodoen heatl chasgers 50 chdnge00bp@nd Hdlcnpave béen
attachnent error in_each indoor heat exchanger on the position error of

the | owerSiBRIEEd by diepinving dRemanith siraiah JBRS in OrdaNdp dBpEVe WedeRsanding.
Scherati . s et Hoohehesy LilineBh gl PiAink 83k ETbS SHAM SN S0
e 0 B B0 nSBLGIAATOR 508 AU 8y g L Bl 12
been1osi mdtid@fabyefi5oB! SHoWHD by dbitéd Bhtcliatied 1iRESnitRe ARE Wll h&Prove
under st andi ng. When the third i ndoor heat exchanger 50c is connected to the
| oner endpavall¢lheiths o vericad odirediioat  ebtowengerinStdaliy a qeetdire cdrhyumipiof ect
angle, the third indoor 10 heat exchanger 50c shown by the dotted and
dashed | iattachmamierrarquweél be prodicashaiusethanhing indeow beat @xhagigee S0cds.
br oduced. MASE, 3 AN (1dTa ¢ ntisbrreReast dadangercabdtiegtion. Even with the
assumed indoor heat exchanger 500 shown in Fig. 11(b), the thirteenth indoor
15 heat exchanger 500c is connected to the lower end of the twelfth indoor heat
exchanger 500b at the same attachment angle error a. Thus, the thirteenth
indoor heat exchanger 500c¢ is also inclined at an angle a with respect to the
vertical direction. Thus, when the indoor heat exchangers 50c, 500c are
connected at an installation angle error a, the greater the distance away from the
20 connection point is, the greater each portion of the indoor heat exchangers 50c,
500c are separated from the ideal location shown by the dotted and dashed line
in the figure. Thus, even if the attachment angle error a is the same, the position
error AD2 of the lower end of the thirteenth indoor heat exchanger 500c having a
long length will be greater than the position error AD1 of the lower end of the
25  third indoor heat exchanger 50c. [n other words, the position error AD2 of the
lower front end of the assumed indoor heat exchanger 500 will be greater than
the position error AD1 of the lower front end of the indoor heat exchanger 50.
As noted above, the longer the component that forms the lower end of a heat

exchanger is, the greater the position error of the lower end of the indoor heat



inclined at an angle a with respect to the vertical direction. Even with
the assuned indoor heat exchanger 500 shown in Fig. 11(b), the thirteenth
‘indoor 15 heat exchanger 500c is connected to the |ower end of the twelfth
i ndoor heat exchanger 500b at the sanmg3attachnent angle error a. Thus, the
thirteenth indoor heat exchanger 500c is also inclined at an angle a with
respect to the wvertical direction. Thus, when the indoor heat exchangers

50c, 500c are connected at an installation angle error a, the rg1;reater t he
di st ance %m'é‘?"g?b@Q'ﬁea%hﬁbH\f?éfctﬂl‘%ﬁhﬁ&eﬁtthﬂﬁomh@@te@ﬁéﬁo@ﬁ%H ®dPWEbN of

he oty 3 AR v B8RSSR OB M SR
att aChmﬁﬁd?ﬂ?b?a@é*ﬁﬁrﬁ&hiﬁﬁ%ﬁW’t%ttah?erﬁlﬂ@%%g(?ﬁe iddS héitex an&?rgét‘??]l ower

end of the eent r exchange aving a long le wil |

be great girelth@sdnie tReShHbONhEAT SkcHiiAber Oh viHiéh HRRENgREl oPthé BBmbanikht I d
I ndoor heat exchanger 50c. In other words, the position error AD2 of the

| ower &5f r dhéit famchsathetlbweasoutreddiamdbthie teraporantiray fsrnidthenwidar di¢hgheat er
than the position error ADL of the lower front end of the indoor heat
exchangerexsbanger arg the saioe ayill havelzosmelier maxirowpoarvaunt obpositemermohdn | ower
end of a Eg t exchanger |s, the %reater the position error of the | ower
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the sane will have a smaller maxi mum anmount of position error in the |ower
ends t harexchenged60; thecattachmdratnayeyle leanarngf the fthied éndodrdmegdt exchahger 500 t h

the i ndoor heat exchanger 50 in which the present invention has been
appl i ed, ansethecaitachroent:angle iericg of tae deuntie indosx hieah gxehangerhit wilkhawair t h
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exchangerbLﬁQﬁat impact will be comparatively small. Thus, with the indoor heat exchanger

15 50, the error tolerance of the attachment angle of the third indoor heat exchanger
50c, and the error tolerance of the attachment angle of the fourth indoor heat
exchanger 50d, is relaxed. In addition, by relaxing the error tolerance of the
attachment angles, the ability to assemble the indoor heat exchanger 50 will
improve.

20 [2]

The indoor heat exchanger 50 that forms a part of the indoor unit 2 of the air
conditioner 1 is formed by a component that has an approximate inverted V
shape when viewed from the sides, and components that respectively extend
downward from the lower ends of the front and rear portions having the

25 approximate inverted V shape. Because of this, the positioning of the indoor
heat exchanger 50 so as to cover the front, upper, and rear portions of the cross
flow fan 71 can be simplified. Thus, the position of the indoor heat exchanger 50

will be comparatively low, and the indoor unit 2 will be reduced in size in the

height direction. In addition, heat exchange efficiency is improved because the



and the attachment angle error of the fourth indoor heat exchanger 50d wil |
have an inpact on the position error of the | ower ends of the indoor heat
‘exchanger 50, but that inpact will be conparatively snmall. Thus, with the
i ndoor heat exchanger 15 50, the error 2dol erance of the attachnment angle of
the third indoor heat exchanger 50c, and the error tolerance of the
attachnment angle of the fourth indoor heat exchanger 50d, is relaxed. In
addi tion,, rel axi ng the erraor f{ol erapce of the attachment angles, the
ability t'Bgé‘%rsEﬁﬁ ex Wﬂ@’g%é@rls sRosse RArdRe to srigund theypespeenoof the The
I ndoor he h 50 that fornms a part of the indoor unit 2 of the air
conditioﬁgﬁsgﬁﬁgﬁggﬁﬁed by a conponent that has an approxinmate inverted V
shape whenpyj ewed fromthe sides, and conponents that respectively extend
downwar d f! mthe | ower ends of the front and rear portions having the 25

appr oxi mat &g AYRId adove s Ahen. tHEeariter Rdatt Sksharigee 510 Wishtised 86 4%
I ndoor heat exchanger 50 so as to cover the front, upper, and rear

por ti &éns safrrdune theoperiphémwof e clossafioWefasi Tp| te preciséhdistandee bposédn on of

the i ndoor heat exchanger 50 w |l be conparatively low, and the indoor

unit 2 wigachpportieaueleie indepy beph explangsri shand; theceross flown fanddilt wilge heat
oved because. the 24 indoo eat exchanger 50 is

3?223223 ig{ﬁ?fc’iﬁf?i"ﬁg%‘éﬁiﬂfﬁ?{)aﬁ{hﬂ%éﬂﬁé}fﬁﬁﬁ@riﬁﬁ"ﬁﬂﬁ%ein wfgisééneﬁjwrfta rafce p8]  As
, i.nd 50 .i i 5
Lo v o i g ataRhend 86l RHEEH A HERAMEY Rt BotBBTRER BSME  toce

bet ween eam portion of the indoor heat exchanger 50 and the cross flow fan
71 will be” ‘inportant. Because of this, the present invention, in which the

erronot ol enyittg thedinddoh@ini 2 a¢ e alr corditoried 1, shaisdbarshamica@hahguesovs | | be
even nore useful. [4] 10 Wth the indoor unit 2 of the air conditioner 1,
t he i ndodormeatintexe ymyaetrie@l shape from front to rear. Because of this, the indoor
heat exchanger 50 can be formed by combining heat exchangers having a
common shape from front to rear. Thus, the cost of manufacturing the indoor
heat exchanger 50 can be reduced. More specifically, the first indoor heat
15 exchanger 50a and the second indoor heat exchanger 50b, or the third indoor
heat exchanger 50c and the fourth indoor heat exchanger 50d, can be
respectively manufactured by means of fins which share a common shape, and
thus costs can be reduced by the use of common components. In addition, not
only the fins, but also the U shaped heat transfer E.ines_that are installed on the
20 sides of 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, can be commonly shared. Furthermore, the fixing plates that are installed
on both sides of the first indoor heat exchanger 50a, the second indoor heat
exchanger 50b, the third indoor heat exchanger 50c¢, and the fourth indoor heat
25 exchanger 50d, can be commonly shared.
(9]
With the indoor unit 2 of the air conditioner 1, the indoor heat exchanger 50 is
disposed so as to cover the front, upper, and rear portions of the cross flow fan

71, and both lower ends of the indoor heat exchanger 50 are positioned at



formed into a symmetrical shape fromfront to rear. Because of this, the

I ndoor heat exchanger 50 can be forned by conbi ning heat exchangers havi ng
‘a comon shape fromfront to rear. Thus, the cost of nanufacturing the

i ndoor heat exchanger 50 can be reducé@® Mre specifically, the first

I ndoor heat 15 exchanger 50a and the second i ndoor heat exchanger 50b, or
the third i ndoor heat exchanger 50c and the fourth i ndoor heat exchanger
50d, can be res eftively nuf actured by neans of fins which share a

conmon s RRFOXIMmztely thgsanae l@ﬁ@sﬂéﬁr%?ﬁ@éex?&wi@ QE@@‘:] ﬂprf@?%thhhus,
L ddi tj | . s 1 y U t
oo e e, ihHo8¢ bt Bfendder AA'soisfSeed By GithedialielBw paRB iniEe heat
h . i t ¢ | Jole 1:
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comonl y kdighedirection wididRiducetihand it Moo Unf iiiPbe Péduddichalized on
both sides of the first indoor heat exchanger .50a, the second indoor heat

exchaldger %p, the third i ndoor heat exchanger 50c, and the fourth indoor
heat 25 exchanger 50d, can be commonly shared. 151 Wth the indoor unit 2

of the air Wbeaitheolmyeriends ofi godass dheaixexchangers0 iare disppee@dnsa as
to cover the front, upper, .and rear portions of the cross flow fan_71, and
bot h | oveForapRately: Rl posiaR aseRted,@nusy dhe poskionsRsthe; dngin paps 781,
appr oxi -t ej,.gh tthe.central ax he,cross -f1 ow f.an 71.
Thos ! THEs BinedReRalRolLlRn b i SraDael §o"w il alsrnsr BW vae il
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i ndogQ Urihbiodr Whit? i the deted rémoval RoleS788]andheie Hhdn!ody 785d%vigH tHie
I ndoor heat exchanger 50 are disposed in a conparatively |ow position as

not ed abaxmnfiguhatio sh theaiferehce lie height behaeasn T8 drain $dsei AToaed tHeedmin t he
i ndoor heat exchanger 50 will also be low. The drain water received in the
drai n pararesi81, 7682 isdarges dhrderin watet pan rtdischarged wittegood efficiency.

On the other hand, the upward movement of the drain pans 781, 782 is limited
because the drain pans 781, 7882 are disposed below the lower ends of the

15 indoor heat exchanger 50. Thus, if the drain pans 781, 782 are disposed at
different heights, the position of one of the drain pans will be lowered.

However, with the indoor unit 2 of the air conditioner 1, the drain pans 781, 782
are disposed at the same height. Because of this, the difference in the heighis of
the drain hose 785 and the drain pans 781, 782 can be maintained as large as

20 possible. Thus, the drain water can be efficiently discharged.

[7]

With the indoor unit 2 of the air conditioner, the indoor heat exchanger 50 is
formed in a shape that is symmetrical from front to rear, and the lower ends
thereof from front to rear are the same height. When the positions of the lower

26 front and rear ends of the indoor heat exchanger 50 are made different when
viewed from the sides, one lower end will be lower and the other lower end will
be higher. In this configuration, if the drain pans 781, 782 are disposed near the

lower front and rear ends of the indoor heat exchanger 50, there will be a

difference in height between the front drain pan 781 and the rear drain pan 782.



10 indoor unit2 via the water renoval hole 784 and the drain hose 785.
Wth this configuration, if the difference in height between the drain
‘hose 785 and the drain pans 781, 782 is large, the drain water can be

di scharged with good efficiency. On th&s6ot her hand, the upward novenent of
the drain pans 781, 782 is limted because the drain pans 781, 7882 are
di sposed below the | ower ends of the .15 indoor heat exchanger 50. Thus,
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Thus, the drain water can b I ciently discharged. | ndoor

unit 2 ofbdtheeai theadratt pammiedt, is tdispdgetiobsloeie Ioweh i dies tRd Ibwer EAES®RA 1 n a
shape that is symmetrical fromfront to rear, and the | ower ends thereof

f r om Hr orthetindoeraneatraxchangend@ ahdithatlowshend of the vsliobr beat exchamgdr@er 25
front and rear ends of the indoor heat exchanger 50 are nade different when
vieved frlgrRidRe teinare, reliably taesivecte diain water gatrdripsddews feemethellower end

will be highe In this confiqurati .i.f the drain 7 82 are
di sposed Of fae indRRsy hegtoRx elrﬂjr It eoqlragrhgapgg%}, ﬁ@at&@xgﬁi’hger

and tho e 8% 782 dtenBNEREN, uRelSed Hod huTRue) Bho @ hsCiriloBr B8 "

| ower frafdchandef 88r ends of the indoor heat exchanger 50 are different,
when the heights of the front drain pan 781 and the rear drain pan 782 are

the game, thdéhe ivdddr drdt 2 dfahgaaidtshditiorer, bigé Veesr frbat dhdireaPands Rathe S
di sposed below the | ower of the two | ower ends of 5 the indoor heat
exchangeringoonheiat éxchiaoger 58 rade @t thd samedbeighh Becasserafribis; tHHfront draim der
to nore reliably receive the drain_water that drips down fromthe | ower
ends of tRARD YRdcANd fkareak SriRgean 562 aterespecivelyndispased gear the lowre

drai n - pans 78k ek erieorthg iSER! Nedl SRPRSTePER! abdShd RARE PSRl 74
and the rear drain pan 782 are disposed at the same height. Thus, with the
15 indoor unit 2 of the air conditioner 1, the drain pans 781, 782 can receive drain
water more reliably, and the drain water can be discharged more efficiently.
[8]
With the indoor unit 2 of the air conditioner 1, the indoor heat exchanger 50 is
formed into a symmetrical shape from front to rear. Because of this, the cost of
20  manufacturing the indoor heat exchanger 50 can be reduéed by using the same
components on the front and rear of the heat exchanger 50. More specifically,
the first indoor heat exchanger 50a and the second indoor heat exchanger 50b,
or the third indoor heat exchanger 50c and the fourth indoor heat exchanger 504,
can be produced by means of fins having the same shape. In addition, not only
25  the fins, but also the U shaped heat transfer lines that are installed on the sides
of the first indoor heat exchanger 50a, the second indoor heat exchanger 50b,
the third indoor heat exchanger 50¢, and the fourth indoor heat exchanger 50d,

can be commonly shared. Furthermore, the fixing plates that are installed on

both sides of the first indoor heat exchanger 50a, the second indoor heat



exchanger 50. 10 In the indoor unit 2 of the air conditioner, the |ower
front and rear ends of the indoor heat exchanger 50 are at the sane

"hei ght. Because of this, the front drain pan 781 and the rear drain pan
782 are respectively disposed near the2ffower front and rear ends of the

I ndoor heat exchanger 50, and the front drain pan 781 and the rear drain
pan 782 are di sposed at the sane height. Thus, with the 15 indoor unit 2 of

the air condition 1, the drain pans 781, 782_can receiye drai wat er
o e 1ol SANG8hG0bnthe ich ilee Pedk sxeBangel b0t s st MedereRt 181
Wth the J ' t LI G Ltioner 1, the indoor heat exchanger
50 is for ﬁgﬁﬁ?ggg&'sgﬁﬁ?ré?rﬁgﬁgﬁbélﬁa%%%(ﬁ‘omfront to rear. Because of this,
the cost of (o#fer@Bddricieding the indoor heat exchanger 50 can be reduced
by using thg sane’ corrponer]ts on the front and rear of the heat exchanger
50. More spgcifically, the first indoor heat exchanger 50a and the second
I ndoor heat exchanger 50b, or the third i ndoor heat exchanger 50c and the
fourt B i nddorthbeaiorementioged érddodineent, ke dnddoc deabyexchangenf50f has dravi ng

the sane shape. In addition, not only 25 the fins, but also the U shaped
heat trarRFrspximatesinvaged aY eshans i |Fasorectien svirry viewed Heomi ther sidegoor

neat Z?Eﬂi&@%ﬁerﬁ%@:s% TREG oie e PHaBERoR éic'%@g&%a”hené%ﬁiasd{%ée?;};%ﬁ%%é ”‘:’0;
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t he abor esehiangee84bnhedivarti indbBeheatlexchdifrlr 5206C ARG ST eflgBth Aflodd heat
approximate inverted V shape in cross-section when viewed fromthe sides.

However, exshahgen Sédd. Aihg. fifll? indoori ineatoexdieaigee oxtzaagd rthésixthaindoas haay
shape exchanger 54b form a component that has a V shaped cross-section when
viewed from the sides. The seventh indoor heat exchanger 54c¢ and the eighth
indoor heat exchanger 54d form straight components that extend upward from
15 the front and rear ends of the component having the V shape. Then, the seventh
indoor heat exchanger 54c and the eighth indoor heat exchanger 54d are at the
same height.
Even with this type of indoor heat exchanger 54, like in the aforementioned
special characteristic (1), the error tolerance of the attachment angle of the
20 seventh indoor heat exchanger 54c¢ and the eighth indoor heat exchanger 54d is
relaxed, and the ability to assemble the indoor heat exchanger 54 wiil improve.
In addition, this type of V shaped indoor heat exchanger 54 may be disposed
to rotfatively move.
[2]
25 In the aforementioned embodiment, the indoor heat exchanger 50 is formed by
a component that has an inverted V shape when viewed from the sides, and
straight components that extend downward from the lower front and rear ends of

the component having the inverted V shape. However, the indoor heat

exchanger 50 may have a shape other than an inverted V shape. For example,



in cross-section when viewed fromthe sides is al so possible. The indoor
heat exchanger 54 is fornmed by a fifth indoor heat exchanger 54a, a sixth
‘i ndoor heat 10 exchanger 54b, a seventh indoor heat exchanger 54c, and an
ei ghth i ndoor heat exchanger 54d. The2Bifth indoor heat exchanger 54a and
the sixth indoor heat exchanger 54b form a conponent that has a V shaped
cross-section when viewed fromthe sides. The seventh indoor heat
exchanger, 54c and the eighth _indoor, heat exchanger 54d form strai ght
componentaStRAROTReR-RXGINGES 50r BRY 15 VEnan Brd SHaRROF B1aY bR aprinyeied
conponent §ﬁ¥hgg the V shape. Then, the seventh indoor heat exchanger 54c
and t he éﬂ i ndoor heat exchanger 54d are at the sane height. Even with
this type of indoor heat exchanger 54, like in the aforenentioned special
characteristic (1), the error tolerance of the attachnment angle of the 20
sevent h indeDUsaRm}g@trangejA@&mnd t he ei ghth indoor heat exchanger 54d
is relaxed, and the ability to assenble the indoor heat exchanger 54 w ||

i mpro%e. | Iif thedheatoexchamiger aypdethefindoshapit dfithd cir corditiorsc bhtigepréséntray be
di sposed to rotatively nove. [2] 25 In the aforenenti oned enbodi nent, the
i ndoor héave@mafﬁgéseéoairedm@mw heat exehwngeability caatbenagppressed.eandd vV
shape wh viewed fromt sides, an straight copponents that extend
Gonmar d e G ATHOIETBUES of T EUZRAMEBa AnBlR et 16 NeRbBERTARGNAH IS AP he
invertedrghy%ape. However, the indoor heat exchanger 50 may have a shape
other than an inverted V shape. For exanple, 28 the indoor heat exchanger
50 may have an arc shape, or may have an inverted U shape. (I NDUSTRI AL
APPLI CABILITY) 5 If the heat exchanger and the indoor unit of the air
condilgi oner of the present invention are used, a reduction in heat
exchangeability can be suppressed, and the error tolerance of the
attachnent angle of the heat exchanging units can be



rel axed. 10 29 CLAIMS 1. A heat exchanger (50, 54) forned to be connected
to a plurality of heat exchange units (50a-50d, 54a-54d), and which is

‘di sposed in an indoor unit (2) of an air conditioner (1), conprising: 5 a
first heat exchange unit (50a, 50b, 5489 54b); a second heat exchange unit
(50c, 54c) that is connected at an angle wth one end of the first heat
exchange unit (50a, 50b, 54a, 54b); and a third heat exchange unit (50d,
54d) that is connected at an angle mﬁﬁh g$other end of the first heat
exchange unit (50a 50b 54a, 54b); ein the second heat exchange

apbr oxi et el'y Tho A firat cainRRodts oy ) BRREE, e sbAneetst fH aliGity of

approxi mately t

claiml, re‘?dcﬁaﬁ%@ L@it&ﬁSOQ%td 5%255@23%{‘{*%'0'4 %8!88?9?% i &R |ﬁ5‘ or_unit

approxi mate invert ape 1n’'cro & E0Onahet

exchange (2nbf ah ACdorriioridtq 1), domsbiigag: exchange unit (50d) respectively

extend dowhward fromfront and rear |ower ends of the first heat exchange

unit B50a, 50b)a fird0 h8at axehanget uk (50 $Ob, 684, 584); di sclosed in claim1 or

claim2, in which the heat exchanger §50, 54) is symmetrical fromfront to
rear, and the $egefentdeat sxehange unii 5Q05c5ﬁc)ahay isganeeeed Htr an fangle

exchange nit (50d, 4 re sy trical ron to rear, 25 4. An
i ndoor urﬂ"ﬂ" PQ?%"F’%HE ?Irs quHE@ge@mt (E ‘#ﬁ_y @a@%at exchanger
(50, 54) discl a_venti.l t aon fa
o i apbsed: so i el xar B W God el fﬁaﬁaaﬂwcf% St aRflgpitd
another end of the first heat exchange unit (50a, 50b, 54a, 54b);
10 wherein the second heat exchange unit (50c, 54c¢) and the third heat

exchange unit (50d, 54d) have approximately the same length.

2. The heat exchanger (50) disclosed in claim 1, wherein the first heat
exchange unit (50a, 50b) has an approximate inverted V shape in cross-section;
15 and
the second heat exchange unit (50c) and the third heat exchange unit
(50d) respectively extend downward from front and rear lower ends of the first

heat exchange unit (50a, 50b).

20 3. The heat exchanger (50, 54) disclosed in claim 1 or claim 2, in which
the heat exchanger (50, 54) is symmetrical from front to rear, and
the second heat exchange unit (50c, 54c) and the third heat exchange

unit (50d, 54d) are symmetrical from front to rear.

25 4. An indoor unit (2) of an air conditioner (1), comprising: the heat
exchanger (50, 54) disclosed in any of claims 1 to 3; and
a ventilation fan (71) that is disposed so as to be covered by the heat
exchanger (50, 54).



5. An indoor unit (2) of an air conditioner (1), conprising: a ventilation
fan (71); the heat exchanger (50) disclosed in claiml that covers front,
‘upper and rear portions of the ventilation fan (71), and is disposed so
that a lower front end 5 and a |ower B&ar end of the heat exchanger (50)
are at a height of an apex of the wventilation fan (71) or lower; a first
drain pan (781) that is disposed below the |ower front end of the heat

exchanger (50);-a second drajn.p %782 that is, di sposed. bel ow the. .l ower
rear end of the H’é%?ore%tmg@g‘gﬂa 53 %oﬁﬂﬁoﬁeﬁﬁﬁi ﬁgmﬁ"l@%)’e?ﬁ?%@h

whi ch drai, g@l.er di scharged fromthe first drain pan (781) and the second
drai n pan ?'/( %’ passes; wherein the first drain pan (781) and the second

drain pan (782 ' Qﬁgaé{- iSidas j &t 5 ny
i ndoor unit (2gthg1[}%§£@g§§ cond@t{)l)gher (Smﬁlgﬁgﬁgt Pﬁb%:gafﬁnﬁﬁép%%?%i n

the heat reachertigers ¢f3Be Ventilationaiapr @4) n@vicid digposed s thBeadower froptend
section. 20 7. The indoor unit (2) for an air conditioner (1) disclosed in

cl ai mb5 @nd gllewer earwnst ef thethaatlexabangen(fi0) ard admdheigbt bbaraperaf tkad of
t he heat ex_%hanger %50) are positioned at a same approximate hei ght. 8.
The i ndootendration(an (i) rlower. condi ti oner (1) disclosed in any of clains

f2r50r5n t?r Z’nt \A{]gra?ﬁ%fd}ginhsgﬁ (%’f)h&rlﬁe:er: 0(13563 ser&agelgws{haep%vﬁer}aftrorktser?a/rgfr‘%ﬁéi cal
heat exchanger (50);
a second drain pan (782) that is disposed below the lower rear end of the
10  heat exchanger (50); and
a drain path (785) through which drain water discharged from the first
drain pan (781) and the second drain pan (782) passes;
wherein the first drain pan (781) and the second drain pan (782) are
disposed at a same approximate height.
15
6. The indoor unit (2) of an air conditioner (1) disclosed in claim 5,

wherein the heat exchanger (50) has an approximate inverted V shape in cross-

section.

20 7. The indoor unit (2) for an air conditioner (1) disclosed in claim 5 or
claim 6, wherein the lower front end and the lower rear end of the heat

exchanger (50) are positioned at a same approximate height.

8. The indoor unit (2) of an air conditioner (1) disclosed in any of claims
25 5 to 7, wherein the heat exchanger (50) has a shape that is symmetrical from

front to rear.



