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exchanger and an air conditioner indoor unit, where ng

“ability is prevented from failing and the tolerance for installation angle

of a heat-exchanging portion can be rehaxed. An indoor heat exchanger (50)
I s constructed from plural heat exchangers that are joined together and
provided in an air conditioner indoor unit (2). The heat exchangers are a
first indoor heat exchanger (50a), a second indoor heat exchanger (50b),
a-third indoor heat exchanger (508Decification fourth i ndoor heat exchanger
(50d). The third indoor heat exchanger (50c)

Heat exchanger and air conditioner indoor unit

B (TECHNICAL 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 unit of an air conditioner.
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;

10 (BACKGROUND ART)

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 \}entiiation 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 ang[e of the heat exchange units, errors will be
produced in the positions of the end portions of the heat exchanger, and thus -

' p'roblems 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




Is joined at an angle to one end of the first indoor heat exchanger (50a)
and second i ndoor heat exchanger (50b). The fourth indodFM%ﬁhzm’xchanger
(50d) is joined at an angle to the other end of the first indoor heat
exchanger (50a) and second indoor heat exchanger (50b). The third indoor
heat exchanger (50c) and fourth indoor heat exchanger (50d) have
substantially the sanme length. [err] 17 March 2006 Heat
exchanger and air conditioner indoor unit 5 (TECHNI CAL FI ELD) The present

i nvention relates to a heat exchange@, and nore particularly to a heat
exchanger that is disposed in an indodor unit of an air conditioner, and an
I ndoor unit of an air conditioner. 10 .(BACKGROUND ART) Heat exchangers

that are forned by conbining a plurality of heat. exchange units at an
angl e ar%“@b?ﬁ/%?'%l?ng‘l’tl ifa ﬁ%‘%&?"#ﬁiego'itﬂﬁ’éw '%@ay'f%ﬁé'}?a%@% to@sieBe f or ned
into a V@kinghvexthanyBARMADelrBd@icefeet design needs and the |ike by combining
heat exchange units. Many of the plurality of heat exchange units that form
t he On the other hand, errors in the position of the end portions of the heat

exchanger will become larger as the length of the heat exchange units become longer,

even if the errors in the attachment angle of the heat exchange units are the same.

Because of this, it is thought that the error tolerance of the attachment angle can be

relaxed by shortening the lengths of the heat exchange units.

However, if the lengths of the heat exchange units are shortened, there will be an

impact on the heat exchangeability of the heat exchanger. In other words, if the lengths

of the heat exchange units are shortened, the overall surface area of the heat exchanger

(the sum of the surface area of each heat exchange unit) will decrease, and the heat
exchangeability of the heat exchanger will be reduced. 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 rise to a reduction in heat exchangeability.

(DISCLOSURE OF THE INVENTION})
Embodiments of the present invention provide a heat exchanger and an indoor
“unit of an air conditioner that can both suppress a reduction in heat exchangeability and

- relax the error tolerance of the attachment angle of the heat exchange units.

According to a first aspect of the invention, there is provided a heat exchanger

formed to be connected to a plurality of heat exchange units and which is disposed in an
~indoor unit of an air conditioner, comprising: a first heat exchange unit; a second heat
exchange unit that is connected at an angle with one end of the first heat exchange unit;
and a third heat exchange unit that is connected at an angle with another end of the first
heat exchange unit; wherein the second heat exchange unit and the third heat exchange

unit have approximately the same length.




15 heat exchanger have various | engths (see Japanese Unexam ned Patent 20
Publ i cati on No. 2001-4162). For exanple, there is a heat IEM#PEP t hat
makes up a portion of an indoor unit of an air conditioner that is forned
into an inverted V shape so as to surround a ventilation fan. This heat
exchanger is a conbination of heat exchange units of various |engths which
are formed into an 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 dipfferent |engths. Wen a heat
exchanger fornmed by nmeans of a plurality of heat exchange units that are
angl ed and conbi ned together is assenbled, errors in the attachnment 25
angl e of the heat exchange units will create problens, |In other words, when
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exchanger, proélens may be produced in"the positioning and the
i ke of thesatmeathe destexsbamyer inWhich the kangths of thetsgeonst heait exobangeauni andof t he
heat exchange units are preferably as.17 March 2006 .2 small as.possible,
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exchangeﬁe%it leg(;[:ryénge unit when the lengths are different. Thus, with this heat exchanger, a
reduction in heat exchangeability may be suppressed and the error tolerance of the
attachment angle of the heat exchange units may be relaxed.

The first heat exchange unit may have an approximate inverted V shape in
cross-section. Then, the second heat exchange unit and the third heat exchange unit
respectively may extend downward from the front ancf rear lower ends of the first heat
exchange unit.

When the lower ends of the second heat exchange unit and the third heat

- 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

may have an impact on the position error of the lower ends of the heat exchanger.

However, the lengths of the second heat exchange




(DI SCLOSURE OF THE | NVENTI ON) Enbodi nents of the present i%¥e§$£@§ provi de
a heat exchanger and an indoor unit of an air condi ti ondr M n both
suppress a reduction in heat exchangeability and relax the error tol-erance
of the attachnment angle of the heat exchange units. According to a first
aspect of the invention, there is provided a heat exchanger formed to be
connected to a plurality of heat exchange units and which is disposed in an
i ndoor unit of an air conditioner, conprising: a first heat exchange unit;
a-second heat exchange unit that is {onnected at an angle with one end of
the first heat exchange unit; and a third heat exchange unit that is
connect egniehnd el il hewt ékbhang& R nRapptodigelyideSthe 28Rl s@dGRaNge unit;
wherein the second heat exchange unit and the third heat exchange wunit
have appmaximwat anguntieéegemia thepefitions pf thedewer edioef the hpabpcheRgIdUsent , t he
second hga g xchan
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first heat ‘
and the ventilation fan is important. Because of this, the shape of the heat exchanger

may preferably have a high degree of accuracy. Thus, the embodiments of present

invention, which may relax the error tolerance of the attachment angle between the

- second heat exchange unit and the third heat exchanger unit, may be very useful.




exchange unit. Wen the |ower ends of the second heat exchange unlt and the
third heat exchange unit are the respective |ower ends o7 Mageh 3
~exchanger, errors in the attachnment angle of the second heat exchange uni t
and the third heat exchange unit nay have an inpact on the position error
of the | ower ends of the heat exchanger. However, the | engths of the second
heat exchange 17 March 2006 4 wunit and the third heat exchange unit nmay
approxi mately be the sane, and thus the maxi num anmount of error in the
positions of the | ower ends of the heft exchanger due to error in the
attachnment angle may decrease. Thus, the error tolerance of the attachnent

angl e of the s&oah tlaeaéeoemamemaéﬁnvamﬁbnt terd iBiprélideiadn indavhanigsf uni t
may be rel axed. The heat exchan may be sa}/rmetrl cal fromfront to rear,
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unit and the t heat ex nge unit may approxinmately be the sane
because friré epdnic lowert reexelhdangthemeat exzhahgeheret dtia Ueigfkte:étane:)pehahge uni t may
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third heat exchanger unit, may be very usefu 17 March 2006 5 According
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di scl ose arm
drain pan that receives drain water. This drain pan will 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 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. 2000-74;409). For example, the front drain
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 dieposed 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 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
unif, 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




covers front, upper and rear portions of the ventilation fan, and is

di sposed so that a lower front end and a | ower rear end GMarg208eat
exchanger are at a height of an apex of the ventilation fan or lower a
first drain pan that is disposed below the |ower front end of the heat
exchanger, a second drain pan that is disposed below the |ower rear end of
the heat exchanger, and a drain path through which drain water discharged
fromthe first drain pan and the second drain pan passes; wherein the
first drain pan and the second drain pan are disposed at a sane

approxi mate hei ght Generally, in an indoor unit of an air conditioner that
i ncl udesthag VeabticxRAATIRR, if thé esitierat ofake Nawey @hdwiok thef bt teketangsr aevapori zer
during cooling and the like, and thus _nmoisture in the air will condense on
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will be pasprastdispabod BLIBRARE heBEbaNatdte. TRWLIF théreOiBta GiffereAddlint R&ghtower rear
end of the heat exchanger. In this configuration, the height at which the

front drbatwegmiediie draig reaanddhaspeqsdifraindagi Bisgasiion of are ehihgi4fiBrent (see
Japanese,dieREL M- TRl B0 S14ls: 6'diRRor in AAGAr 40 Basitone lof FkaRIE. the

front drarn pan 1s dispose olver an ere pan is di sposed

hi gher, gath ahethierdpait pamsawili bpamaller. di sposed hi gher and the rear drain pan

i s disposed l.ower. The drajn water that drips dog into the drain pans is
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pans Vi ag@ dikpasdl hadw thel IBwé s SPME IHakll ddch&yer a@@sdﬁs%ﬁ(aﬁpﬂﬁ(irﬂété?erence In
hei ght between the position of the drain pans and the position of the

drai n pathh samedeigbt. dhusfthe lometing picongi of deadrgis pens ey beripRreggRe I hYg: | | be. On

t he other h fr t i nt e [ I . I of .4.he i ndoor
unit, tht ehcg%f%%%?c‘ a eéﬂﬁ qqgh%fd{aceh];'] pé{rho}lﬁ{SEP |sgﬁé;r§§é tra ganﬁ %té\;gdrﬂg i%gtc{r%‘h fan, and
di sposedpfie@mal batargdigehsiv@l. ends of the heat exchanger are |ower than the
apex of 17 March 2006 6 the ventilation fan. Thus, [f,6 the positions of the
| ower ends of Tehd1eRbgrchanasamgeaye &n pRRler@ate et haRssNoft%e drain
pans w Il also be |owered. Because of this, the difference in height of
the drain pans and the drain path will be smaller, and it will be

The heat exchanger may have an 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 may be covered, and the lower ends of the heat e);changer may be easily disposed
s0 as to be lower than the apex of the ventilation fan. Thus, the indoor unit of an air
conditioner may be reduced in size in the height direction.

Note that the heat exchanger may not only have 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.




difficult to discharge the drain water efficiently. In additiaon, the upward
novenment of the drain pans is |imted because the drain %‘g"lh?og‘sdi sposed
bel ow t he heat exchanger. Thus, if there is a difference in height between
the first drain pan and the second drain pan, the position of one of the
drain pans wll be |ower. Because of this, the difference in height of the
positions of the drain path and the drain pans will be smaller. However,
in the enbodiments the first drain pan and the second drain pan that are
di-sposed bel ow the | ower ends of the heat exchanger are di sposed at
approximately the sane height. Thus, the | owering of one of the drain pans
may be suppressed. Thus, the difference in height of the drain path that
di scharges drain water and the drain pansmay be largely ensured. The heat
exchanger nay Thalewes geapmd s ithmabeatiexghanget may deositipped atappradpatelyn.  The
heat excm?ggﬁgh t have an approximate inverted V shape in cross-section.
Because of this, by disposing the ventilation fan in a space that is
surrounded byThehwer rinvet erdl aud shapederheat eed aiidhegydeat exohahgesnmay bpper and

rear portions of the ventilation fan be covered, and .the | ower ends of
he. hoat PsiBREhgerrie mBlelvele sApe ey it B B dinaR b R ne apex
of the v@ain p=a gy bbaBspetiNedy di(&jﬂﬂﬁeu RV theNbwerofforRndiahd the Rsliek irgdrer nmay be
reduced in size in the height direction. Note that the heat exchanger may

not onl yendaefdhe heatoxshanger. i [wal widhtiseindesniit of R girgiengitiener: exendbipeoxi mat e
inverte p ' Cr = oS [ pe t hat
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-ext end denwisvelr ithef lieameachamgbo il fiest diaih ameardd thHer sddoind hdr@i@ Oan7 cahéel ower

rear end, of the heat exchanger nmay be positioned at approximately the sane
hei ght . WSF’Q%WW?’WH?EQ%W‘P%@H ower rear end of the heat exchanger

may be positirpdREL _kciRRBER Ay TRVE laYshape tHERIER ydctith) frdh & Bnt tb Ryrf 1 st drain
pan and the second drain pan may be respectively di sposed bel ow the | ower

front end andrhehkedt exehangeramay dave efshape thatds symortisgdrom flenkto Wath this
i ndoor it pf an, air conditi r ven |kt i i d the
Loaony o, e 138 Bicha e il AL potPfhal the(fer bl Sq Sidftnl B0

end thereof wilt be at the same height. Because of this, even if the first drain pan and the

- second drain pan are disposed in positions close to the heat exchanger, the first drain

pan and the second drain pan may be disposed at approximately the same height.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exterior view of an air conditioner:
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.




_ends of the heat exchanger, the first drain pan and the second draln pan
can be . disposed at approximtely the sane hei ght. The hddtM %ﬁb%@ﬁger may
“have a shape that is symmetrical fromfront to rear. The heat exchanger
may have a shape that is symmetrical f8mfront to rear. Thus, the heat
exchanger may be shaped so that the |lower front end and the |ower rear end
thereof wll be at the same hei ght. Because of this, even if the first
drai n pan ond dr n.are djs ed in, positjon | ose to the
heat excha g‘@rts i 7 Pl Wewgp arﬂé)faaﬂ ammqrgié%ﬂuiwam wgﬁ tﬁaw%’@r

di sposed 0Xi he sane hei ght. BRI EF DESCRI PTI ON OF THE
DRAMVNGSCQ%p@RB&lvsHSh%gﬁp Tor vieM/of an air conditioner. Fig. 21is

schemati c c#p?y?%hquhg?[?f\hé%@ t. Fig. 3(a) is a front view of

an i ndoor un sarlgts € view of the indoor unit. Fig. 4
i s a right Eigds iyhparPlieWer 4 MAAOEidepArtivh o tiNlowRReinicasi ng renmoved.  Fig.
5is aright side cross-sectional view of the indoor unit. 17 March 2006 8
Fig. & is dFigl @is miright sideacrosgisectional yiewtof dme lwwerheif. ndoor unit with the
upper casing renoved therefrom Fig. 7 is a right side view of a | ower
unit. Fig. 5394 $0(a) js alateralwross-aeetiefial vigvdef aoindant hﬁattewshamr unit. 5
Fig. 9is rlﬁﬂg si de ros -sectional vjew of é]he | ower it. Fi 0(a)
is alaterdd 5- '§e€t GFoéﬁ'ﬁﬁCt'QHa YfBr © e'F‘ ogf dieaj g 1)
Is a I'at:§ a{ %Cf Ss- sectlonal vi ew of - an assuned |ndoor heat exchanger.
Fig. 11( {( a§1 enl arged schematic view of a front end of the indoor heat
10 exchan n : t Y f of
the onanddo; 111 is " Bniareflsaibbge o T bRy 0 Bt eat o

I evyof @fbh;m@@e,r heat exchanger according to another enbodi ment. 15

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

wall surface or the like, and an outdoor unit 3 that is disposed outdoors.

An indoor heat exchanger 50 is accommodated in the indoor unit 2, an
outdoor heat exchanger 30 is accommodated in the outdoor unit 3, and a
refrigerant circuit is formed by connecting each heat exchanger 30, 50 by means

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




(BEST MODE FOR CARRYING QUT THE INVENTION) [Overall structure of the air
condi tioner] The exterior of an air conditioner in whi ch dMa&EH98? nent  of
“the present invention has been adapted is shown in Fig 1. 20 The air
conditioner 1 includes an indoor unit 8 that is installed on an indoor
wal | surface or the like, and an outdoor unit 3 that is disposed outdoors.
An i ndoor heat exchanger 50 is acconmmopdated in the indoor unit 2, an

out door heat exchanger 30 is accommodated in the outdgor unit 3, and a
ref ri ger aHtdogr heat exghanger 3¢ apg arvelgetrici sxpassion Yalye 38xchanger ' 30, 50 by
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heat exchanger 30, and electric expansion valve 34. The indoor heat

exchangethebindbbpheaisexvhangeed0i and heat atoimangehis takexcplasgeis proeidedunt h t he
air that it conmes into contact with. In addition, a cross flow fan 71 that

serves tthedindobrugjé2ai Mhisndmssdlox faar 71 isifoomedi inta 8 long.eranrew qylirdricsl

‘through the indoor heat exchanger 50, and heat e_xchanﬂe has taken PI ace,

i s provi shape, andiindisnasesrsaithat the ceniral axissherephin paiglielin thedorizental nt o a

I , row cylindrical h d is.di d t hat th t '

Sor FSHFl T bBe AERS 747 kLB oV beR A R Hp 01 7.
fati ; e f :  ded
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Wil Iy gpe iﬂ@éﬁfﬁﬁ?g Wit b@Wetrpedydswor 32, a four-way switching valve 33

t

that is connected to the discharge side of the conpressor 32, an

accunul at oip gbnipreésors3Zoanfeuiravhyt @witeRing valeke3BitHat ¢ dommectzuptedisor 32,
an out door heat exchanger 30 that is connected to the four-way sw tching

val ve 33diselmatgerside ef the coreppessir @2, eal accudrulator3iathat is connecteddo the t he
out door heat exchanger 30, are provided in the outdoor air conditjoning

unit 3. Miakee|side rafctheompressonidd an putdeennbeat@xchanger w0 4hat 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 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
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 unif]

| A front view of the indo_of 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
Vthe horizontal diref:tidn when viewed from the front, and has a vertical two tone

rcolo-r scheme when viewed fr_om the front and from the sides.




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 admyﬂwﬁﬁh?%@ 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 otther end of the indoor heat exchanger
50 via this line 42. These lines 41, 42 correspond to the refrigerant |ine
4 shown in Fig. 1. In addition, a propeller fan 38 that serves to

di scharge ajr outside, .after heat, ezichan e wth the qut qoor he % exghanger
30 i provi HRIMNA90r Bkt L sdBBRed Arimaitly byih wpesrcrasing Pan awer Unf gy aRflvel 'y
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verti cal Thedovenenit Gofdmssttieaswerportion 6Me indedr URR Z.r oTHe apgef casing he
sides. 17 March 2006 10 .) The indoor unit 2 is fornmed primarily by an

uppers ca8i and healdwereunitind targ, fanmdd intoi sejvaratd eaembercs) aangk rthenbordert hat
i's accommpdated in the interior of the .indoor unit 2. The upper casing 6
covers t hetwgsiethe appescasing 1Beandda dqrortian tofothe foveen vk r/ @ppPears 8§ras t he

| ower portion of,.the ipndoor unit 2. The up casing.5 6_and the | qwer unit
7 are fo&ﬁ@%f”?tﬁl 'H‘%@B&B%Fé’“‘%@ﬁfgrté? '%Wrtwg?%orgbﬁggﬁ'gﬂmmul)ﬂ%r CRiRe
casing 6 i f ' r . | l'i ne
onthe. o8l SpBilon Sng lak8r bRt Birkreln BBRFE, And Tre ol et o' 20,
a portio " ' I; , heé vepdspl |1 ne
;'tQat‘ isgttﬁ% t{)&gragtﬁéﬁveetévtpeteﬁr? ta%‘zéﬁ%%e"fr]é g@%é@‘%ﬁ l’f'ﬁgq}lfghmg? univt 7 forns

the er tividbolot Schav@ecol or schenme. Each structure of the indoor unit 2 will
be describéd bel ow. Indoor heat exchange unity As shown in Fig. 4, the

i ndoor heatEashodtargereunfithe Sndeorfunin2 avilb be tdescribeld belowneat exchanger 50,
auxiliary lines 51, an auxiliary support nmenber 52, and the 15 like. Note

that Fig. &Indoer heajexchange unév of the indoor unit 2 with the upper

ing 6 d. .
cast N9 > TS 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 ai_r drawn in from intake ports 6Q1,
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 500, 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 tp have an approximate inverted V-shape in cross-section whose both ends
~ are bent downward when viewed from the sides.

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




"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/ M¥gp#l06 and
-rear portions of the cross flow fan 71, and air drawn in fromintake ports
601, 20 611 by rotating the cross floyqfan 71 passes through the indoor
heat exchanger 50 to the cross flow fan 71, and heat exchange is perforned
with the refrigerant that passes through the interior of a heat transfer

| ine. The indoor heat exchanger 50 is divided into four conponents: a
fi-rst i ndbapelieédite bedbamtgkdirédion. dEadcohtha indoor héataxoheoperyB8asS580h, a
third i ndoor heat exchanger 50c, and a 25 fourth indoor heat exchanger 50d.

By conne®Prn@neS0d ase foraed frapva heebtransiermedbatissoldeddmack &eduralitydfs0d,
the ind h h 50.is f d tQ h I mat

| nver t ed(MeShAbBOlT SAHSBeob: Ao AubUaloph ias deving Shat RGNS dunen

[ d fron ' f . | pd Oc,
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Formesl £ Fidra- Bt O siidlied REQXTaRTel IREE A ATAP Brds U etk Bf MRS, Mo
at bot h pagsexdirirgelrs 568056b, 04 ahdts0dRf fins having short strip shapes in
whi ch the heat transfer line is inserted. The heat transfer line is fol ded
back by 5 rEwnsippér endhafithd firshindooasatredchapgermb0dds indingd tomdad dheeach

of the indoor heat exchangers 50a, 50b, 50c, and 50d. The upper end of the
first inteakohthe indeendnt@ apddhedirshindossdeab sxehanaes 50e isrdispesethsoi ndoor

unit 2, and the fiyst indgQor he xch er 50a i | sposed so S ..o cover
e crosé o cRvEE S Erogt AOWHBN b FOTE IR, URPES At ARG B ahSRgT i dhS 1
) re ' r The er end of the second indoor heat exchanger
50E§*% iﬁé?éﬂﬁgérégﬁ%ﬁ%¥69ﬁua rggp of the indoorsunit 2{ and the secénd )

i ndoor heat ' ' f k i at
exchanger 905 GRAGOERd tne SechAiAaBY: HelEnSlac S0l i TG BABWAT ! |
connect efhe! fedhef WPIhdEduAlt 2 hgnd ithe! sddond deforhesdt exetaieer 5094as and

the first indoor heat exchanger 50a and the second indoor heat exchanger
50b are dispbseddormardoftthe fisstrindoor heat erchanger 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
dispesed 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 50¢ and the
25 second indoor heat exchanger 50b. The third indoor heat exchanger 50c is
parailel with the height direction, i.e., the perpendicular direction, and is
a 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




shape when viewed fromthe sides. The second indoor heat exchanger 50b is
di sposed so as to cover the cross flow fan 71 fromthe uﬂﬂéﬁ“ al '
"portion to the upper front side. 20 The third indoor heat exchanger 50c is
di sposed on the | ower portion of the I®econd indoor heat exchanger 50b so
as to cover the front portion of the cross flow fan 71. The upper end of
the third i ndoor heat exchanger 50c is connected at an angle to the |ower
end of the second indoor heat exchanger 50b, and an obtuse angle is fornmed

by meanse¥¢hanger3, agdithgdewenend oftiamthitkindooe heatiexehanser flcoha-itheioor
e e o P S Fobf i b 15° ol ARGl . 3 ML ot 1
perpend! ghbaiximthtdly HEPRAE HeMHMS he Wit bkis or!thE bradfid faf 94 1o | 20nt al

surface I~ por eat” exchanger . 1n addition,

the lover erxb fofrth MBobPhéest éﬁtﬂeﬁfgehe@a IS HEFREA orp Bee jowdrPortionRr tiggd of
t he i ndoor heat 17 March 2006 12 exchanger 50, and the | ower end of the

third i nfieinduathe @xehgrgeSS0a so. 45 to toeer thevrear podtior of the Erosstflow de of
t he i ndoor heat exchanger 50, is positioned at approximtely the sane

hei ght afantht céhe uppenend ofithe feurth xlodriheat exohangertsid isoconnedtediabr heat
exchanger 50d.is disposed on the | ower portion of the _5 first indoor heat

exchange®n sngles ko the lowerang ot the firshindaarthesh exchangerc@a and a obtuse 71
Th d Qf the, f th i heat 0d i d

b oPPangiB e b8l bl oF B¢ Lo bR i TR SoeBAlod P0G BRG], "
bt : ' : | t 50d

and the PHE0F hedt LSEARILANEERES the folnflf Al Reat Catarde? sddt (BN °0C

and the ! ! o0a.” | | |
‘"5‘80' 105 PRt heilft Wirk&tid) @Sk Paimpéehdisglal With rR8HetStoRREAGRET GHit ZTthut T h
respect to the Iower unit 7 that covers the horizontal surface of the

lower paidviers tié Honizontadl earfabeasf tha dbwee @orticr) of thie dntibdrieat éxehahgeer end
of the fourth indoor heat exchanger 50d is the |lower end on the rear side

of the i9Hodn additionxthealoyear & ofiible tfoerth dngdoorcheatoéxchanger dfid fs thedoor
heat exchanger 50d, i.e., the |ower end of the rear side of the 15 indoor

heat exdAwe§endsm thesregs side efthe indoapheaiexrpaogr bAcard the lwependef  he
central tﬁéifgu% iFl gorcltngastse)zclh%\/ﬁlgfe?réog,li.e., the lower end of the rear side of the
156 indoor heat exchanger 50, is positioned at approximately the same height as the

central axis of the cross flow fan 71.
ThethkdindoorheatexchangerSOc:andthefbudhindoorheatexchanger
50d have the same height in the height direction, and the upper and lower ends
) of the third indoor heat exchanger 50c and the feurth 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 fhe 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




The third indoor heat exchanger 50c and the fourth indoor _heat exchanger
'50d have the sanme height in the height direction, and thé7QﬁB%PmQﬁd | ower
~ends of the third indoor heat exchanger 50c and the fourth indoor heat
exchanger 50d 20 are positioned at theganme height. Thus, the |ower end of
the front side and the |ower end of the rear side of the indoor heat
exchanger 50 have the sane height, and are positioned at approximtely the
sanme height as the central axis of the cross flowfan 71. In addition, the
| over englachmenkplatesthatirarerarsangadion hithtside endedthe eods instae aedinal 50
extend fromthe |ower.  ends _on the front and _rear of the 25 inverted V

shaped péirestinh whamwiewed frem fe feanikndiheaingoat; beat exchanger K g dat el v

h hei ght .. I .0f..th fl f 71. . T fi
| ndoor  reIes S AR alaasts e it EonahiRetiorias fen 2ot shfedd mofth et 1 1 o
i nd h h . i
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ends in the vertical direction V\gen viewed fromthe front). The indoor

heat excpevpgadicolarndisectiort frofs fise cbspavtiveshaes dridy of the ficstninidoat iheat of t he
i nverted V shaped portion that 1is fornmed by the first indoor heat

ex changeexa@ngendlahand dbenskdandoindobe diead excbangge50b0b Fhenidone heat ai ght
portions that extend dowward in th per pendi ¢cul ar di rgct [ %n froEn <|t>£e

" respect i chaBger S8 es Bfineardy svmmetﬁmﬁw‘r@aeﬂor@!@haﬁa rom gonk fRyba

d i h h . 50b,, The ind heat .. h 0]
;,_fjﬁzzrl S Peadte, B SEBNE g i e PRmelidiCiiab fitbrtith A8 Bise R g ar o
1 | i i i | dj Al t 10
e 20050k dbe bf'd el 0 REE Sihnel irsFid Ut e RifiEnger BBl 10
and  t hahgaRBAdiiREEEY hEsPéxchsRBanSeh, R théMsird RiddiHd4t iexBRahgérestc

exchanger 50c and the fourth 1 ndoor heat exchanger 50d, are symmretri cal

from framd the fawth inddwr heatosichbager S0dhang eymifeirical foredrontto back.
cross-sectional shape that includes a front to back symetrical inverted V

shape whEhe \indoe hieab rexdhangsr S0és , formedointal aberoes-sectienalr shapeerthat ewed

fromthe front, us rectangular in_shape in the horizontal directign. The
auxi |'i aripcludas a drong dankack swamettied)r inveded ey shapsewhsn viewed: frem the

15 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 ofh the indoor unit 2, and allows

)  refrigerant to flow back and forth between the indoor heat exchang.e-r 50 and thg

20 - outdoor heat exchanger 30.  As shown in Figs. 4 and 6, the auxiliary 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

25 the indoor heat exchanger 50. The auxiliary lines 51 curve toward the back

| su_rface of the indoor unit 2 after proj'ecting 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




refrigerant line 4 that are on the exterior of the indoor unit 2, and
allows refrigerant to flow back and forth between the i nid MrehlRp
“exchanger 50 and the 20 outdoor heat exchanger 30. As shown in Figs. 4 and
6, the auxiliary lines 51 are connect®tl to the heat transfer |ine of the
I ndoor 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 renoved. The
auxiliary lin ect out fromthe right side of . the i pdoor heat

s 51 proj
ﬁxchangeI:ka, %iaﬁgﬁﬂjrf%%thq H}Q%d&ﬁ én Turer cyfve @“ﬁédggegﬁﬁtﬁ fei ndoo][
1 1]} U 51 .
et EXCUBAEE e R 26 ok B o iels U ablie pudihoce °
heat exc'&ﬁﬁﬁ@éteﬁ% tﬁé'g?ﬁiggrﬂtlﬁh@u.ty of the auxiliary lines 51 are gathered

t oget her and covere protective tube 53. The gathered auxiliary lines

51 extend AQvin@lty islmggbﬂ: PRATRro8R i providdd ridafbdth dide suffdees diehe
exchanger 50 17 March 06 14 along the back surface of the indoor unit 2,

further ndooe heateexcHanger &0, andias showada Eif. )esuppaotsr thenindodr ihedthe
| oner rear space of the indoor unit 2, and are connected to the
ref ri ger gehanger 30 fram s iinnerrside dhersaf. nBebauss the indnoshest @xebang@ot h

side surfaces of the 5 indoor heat exchanger 50 nd as shown ip Fig. 4,
suppor t sUp gh%é‘ﬂr'nﬁ%ﬁ?d Q@ﬁ"@%@@?‘ %nﬁrﬁwﬂ‘ﬂéduﬁﬁ%ﬂ" Qié‘%eﬁ"é‘gﬁng ecause
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the FUXi jowsUNRUPRRY the"BRIERITy BappoRRRfEmBasbRg> As shown in Figs. 3 and 5,
t he upper casing 6 forns the upper portion of the indoor unit 2, and is

formed by atUppwrerasingent 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 i nddwr shewn i Figsaridand e the uppert casingdd farms thedeenermnsation of fagger

- 50. The upper front surface 60 is fornmed to be substanti all féilt, &nd a
st epped HEPPT HAiL gndyis TeEmed byzan WP@F@W“EI‘?HF"@G@.SOA&W@@U*Q;H e2Nht ake

port 601u5§e -s?gg%u%cgs EQ,“@S.Sl ! t_ shaped

15 The uppér front surface 60 covers fhe upper front side of thé indoor unit 2,
and covers the front of the indoor heat exchanger 50. The upper front surface
60 is formed to be substantially flat, and a stepped portion is provided on a
~ portion thereof. A front surface intake port 601 composed of a long slit shaped
) - opening in ’ghe longitudinal direction of the indobr 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
Zsfde of the top surface 61, ahd_ 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




 opening in the |ongitudinal direction of the indoor unit 2 is provided in
t he upper 20 surface of the stepped portion. The front suriMueh 20 ake port

- 601 is arranged toward the top of the indoor unit 2. The top surface 61

covers the top surface of the indoor ugt 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 in the top surface 25

61. The top surface intake ports 611 are arranged fromthe front side to
t he rear of Biediadepr tini 2 gpdaiavesthe side perdionswé the ingoge heah exrhanges 54 han

o aun | nTNBOHRASh g aHAace e 63 15 e VRRPQAIAE SRS G40 BBAGARPES The
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i ndoor h actélﬁggﬁgrgﬁleéidéosurfaﬂéeeﬂHQ%*ESS;%S% éHE@é‘?@ht@%idééf tie iitfooiMeat i ght

si de sur d the upper side surface e upper left side

-surfage 8Xh r'@reand itheafpper 08ft site SuFate 63 shdisposst oni thbt efti side ofir f ace
62 is disposed on the right side of the indoor heat exchanger 50 and the

upper | ettte indder beatf excohaBfer §0di sposed on the left side of the indoor heat
exchanger 50. In addition, the | ower end of the upper casing 6 is forned

hor i zont al I}y adgitieny $he lewenrnd abthepinerceasing 6ds rmerbhpazgitallyiandrby ¢ he

hort ortGROEES e B iebel i WhchBndAl bebEbbi Bt e
id f i it 2. i £ T [ Fof
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Commeneny CHE T #1810 A e R R v 15 f Lower casi ng] The
| ower casi rRfloweriymitborned by a lower front surface 74, a bottom surface
75, lower side surfaces 76, 77, a support portion 78, and the |ike, and has
a col or t A&e lowediuhitet fommsf therfowkapodion bethepipdoocasit 2gaéd aghehdwmer f r ont
surface. Figg. i?%ng B(ic%gg?gvsgrt catlsrilt?g_t; 7\(/): fhl:eaclzrlogsa oeve%%sﬂaﬁhte?r?dtl)oormgg 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 tt;at 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 fo incliné 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 fongitudinal
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 portion 78 in which t_he 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 fragnt, and the.
upper end thereof is disposed so as to incline on the f98M@WﬁZmﬁe i ndoor
‘unit 2. As shown in Fig. 3(a), the upper end of the |ower front surface 74
is formed horizontally, and forns a hd6izontal border |line together with
the |l ower end of the upper casing 6. .In addition, a discharge port 741
conposed. o f an opening -along the |ongitudinal 25 direction of the indoor

unit 2 is,arranged in the lower front surface 74. As, shown, in Fig.. 5, the
di schar g&ISRIATIS In S arEagied,n &%dwhe@q RSitnt 1.t Che GorigpnishBap
support It I . ] | t craoss. flow fan 71 . onmm e nd the
air fl 0\?(/% gr (')%&8@“’18& wt&@regggnf{hgw%ﬁgt?%?; i% %@éﬁﬂ%iﬁ ‘?q{%@%lr gn ttﬁ?ough
the di s¢hadiRIIMA di Y dd-Qrhi i Ldes the
Lhe | SHONRBIRAdeton drmadsiddriic 2 B0 AR ShARIEENENdhotECs |
741. The pogt 74Dby deird @itativel? driger By 2 flae moter (MBSREwIIN the figardsr of a
shaft that is parallel in the Ilongitudinal direction of the indoor unit 2,
and c@n opehhabdtiolroserfade78icviees e bptiom siutfadeyobikienipdoot ahit \2elanddsi ven
by a flap notor (not shown in the figures). 5 The bottom surface 75 covers
the bot t éermed tadee dlatt h&henbeilomusidace 78nis idisposednberizantally,f and thehe
bottom surface 75.is_disposed horizontally, and the support portion 78 is
di sposedSHHp?'gﬁom-égfs. QWHQS?%RErtOEitI&%VeQ rfaces 76, 77 are conponents t hat

Tromthe of Mo 8 Shrtabhs 76; 87, Spriporietls AP anpeal Hi0BIeE
Sidde sur Faec SRS B e Rdcor) At 2WREn MIOPEATIO e SBES, R0 TRel e om

the 10 onjowdrheldé QuFfacés ahthes indos Winitak e Tife Icwsl SiBeRfface78 Rethel leler si de
of the indoor unit 2 and the lower left side surface 77 is disposed on the

| ef t si degbf sideesuriadedit hrdithelohangide fiffaden7Adltie mwertibf sigpeurfaée ends
of the I ower side surfaces 76, 77 are fornmed horizontally in the sane way

as the | 6%ednd whian viewedcomsheirent, the: lawprelightside gusfageatfeis disposed | ower
e 7ol 4558 "B S 35 o B SR e
oo TRheobRa A R B hel e3P, T RS the R 7
15 ends of the lower side surfaces 76, 77 are formed horizontally in the same way
as the Iower. front surface 74. W.ith 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 crdss 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

- auxitiary support portion 52 of the indoor heat exchange unit 5. The upper




surface 75, and the |ower side surfaces 76, 77, and the gg&@* gﬁ{face of
the ‘support portion 78 is positioned above the upper en h 485 | ower
-front surface 74 and the |ower side surfaces 76, 77. The cross flow fan
71, the indoor fan notor 72, the elecfyic conponent 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 notor 72,
the electric conponent box 73, the indoor heat exchange unit 5, and the

|h i ke ar eﬁ@ﬁmmfetbef stmphcwélpomonlrﬁa supbeppredmately the %am?d?etilghtt ﬂ% thﬁdﬁor
£0 vt s A .

e Samitel afs-shuPesssees Bovvarcrd ool Shoval i e reRiosne 87 985, 1ot

(o  anad & S8 BRedmindiEpf B705 787, afSicVier 85 1h8 it Jufiagh Bt koSS

accomodat ' 787 are provided on the upper surface of the support
portion g@%$ﬁ§idgfg§h pans 781, 782 are conponents that receive water

dropsgs t hat FHee draih QSR #8 PN7 89 @ré Wo &itsthat reutars wiket depshihageire 50

during heat exchange, and are formed from concave nenbers that are sunken
~downwar dpfoducetiren thepperfacaiof theeindbot heas erpluarigerddQ dorng ealekctartgedr ai n
“pan 781 and a rear drain pan 782 are the drain pans 781, 782, and as shown
in Fig. andtare forowed fiom eopeavel cnerabers thak pes snlsen sdpwmiaich fiod itheloor

heat exchanger 50c, j.e., below the fron | ower, end t he, i ndoor, heat
exchangetlP .S'ﬁﬂgﬁCQ’@Bﬂ‘ upRerbaartieso §. Aifigrseain W%&ﬂtw R46R% Araifgoor

| .;;-ggithaﬁéZﬁ‘aa@%?ﬁﬁ?g%ﬁéq@%ﬁ%e%?%w%iaerif{qaé ShEbndhiFig 55 B8 frHggin BE
| TN edzgPd %%Bgﬁg%{e&% thié Hifed b ;éz(éyaﬂﬁbf 50R! 1.6 el the Honk " ont

rai n pan € rear drain pan re-positionéd at approximately

the sanpwepicHd of thedndbsr Wéﬁt?%%ﬁ?éﬂé@. oftheheat dpdih pdin?782 RAdisp8dednd t he
rear drain pan 782 are positioned Nower than the height of the central

shaft ofbélbw thedsarthlindoor lkeat Exchhngensed di.spbekv ttearedriewepenad ofiids of
the indoor heat exchanger 50. .Note that the bottom surfaces of the front
drai n pandaenheatiexthangeanr50dr dihe frant daingan F3t anddbeveat deaiam@m?$at er
are slightly inclined toward the right side_of the_ indoor uni_{_ 2. Then, as
shown i rafei @ispgsed tedntripPsathe Fresy flown fasd 1t frgmn 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 qf 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 d‘ischarged from the water removal hole




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 BF ﬁ@ val hole
"784 which penetrates the conmuni cation portion 783 dowward i s arranged.
~As shown in 25 Fig. 9, the water renovag hole 784 comrunicates with the
interior of a drain hose 785 that serves to discharge drain water fromthe
drain pans 781, 782 to the exterior. The drain water that drains fromthe

i ndoor heat exchanger 50 is received by the front drain pan 781 and the
rear dr ai7|$4ri9rth¢92‘?erlcﬁ' of dhe devieg vig the deaie besa8at i ng portion 783, and is

di sch d th t L. h 17 March 2006 .18 784 t h teri
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: n
of a nmenber that is sunk dowmward into a sem -circular shape fromthe

uppers sui7Bads fofméd by Themes bf acnémoar at ierdnRTvynWwEatint 4 Remilorsalarhal f
of the cross flow fan 71 and the indoor fan notor 72. In addition, an air

pat h t hashapenitom ¢he eipper strfabe of the suppait gbrtion 98, andvadcamniadated thae
di scharge port 741 is arranged in the interior of the support portion 78.

10 I n ad@werdhalf phthesgiass flovéan v anbthenindeee fam malagdd. pby addiiongant hat
' ts . th . f f ot t ti 78 t
- Phe Fear alirsat gk oM SRaRR R the ERofmpditer B3 e i nd B8R T6
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iéﬁSLZ oaseh8ffe n@? 7198 ahanbB i o dh b AR PR o RO 7 P “The apex
of tfp crogg atdd%r{,qneéagﬁéﬁ A gﬁé}wghnélﬂﬁeé %%hgﬂé?id?ti&?'?sﬁﬂatﬁ digar

drain pan 782, and the f onmodat |1 on porti 87 are arranged on the

upper suopward front tie appeosirfageost trensuifpore priidre 78 Gegween dhé irear diin
proj ects upward, other portions on the upper surface of the support

portion f@anaf82 aodnthe crosbdldw danatid hihe tomgue poatich 786ecqwess tthemedr at
approximately the sane height as the central axis of the cross 20 flow fan
71. As nberignefdhe croge flowt tanohltand the upper endrfdhattongue pogiess¥8Bdsi ti on

ggrt ihgn séﬁﬁgééd BY gtsio(r)nnevzr?ati Igwtép ﬁeligﬂ? ﬂ1uaen %rééé)x”o? t%%’crggé ﬂcgvrﬁalt'a%gue
15 Although the front drain pan 781, the rear drain pan 782, and the fan
| acéommodation portion 787 are arranged on the upper surface of the support
portion 78, and the tongue portion 786 projects upward, other portions on the
upper surface of the support portion 78 are formed to be flat and horizontal, and
' J_) are positioned at approximately the same heighf 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 788 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 portibn. of the lower casing 70, including the support

. portion 78, is at the height df 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, -b'ut the portion between the




positioned at the height of the apex of the cross flow fan 71 or lower. In
‘addi tion, the upper surface of the support portion 78 islﬂgéﬁﬁFgWéd above
~the 25 upper surfaces of the |ower front surface 74 and the | ower side
surfaces 76, 77. Because of this, eaclyportion of the | ower casing 70,

i ncluding 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 otop swéace 16t of e pipper asing Geand tthe backnveurdace sisle 06 the MPPEF f ace

e’ suppoitagspt fionsuitbart PENSsds i clrssHbmeaRs SIsminsiIgnatectehar | <
olato 5. e angftintRat Wil sides [ Pid, o The JRSRIBISA a4 07,
Covors 11 efioth FE ic SBRIGNARREY (e SBRIS 88 0 IndDr, R ExcliBhberioo a0

i nst g | afhieqBngitadiRaldiféutioh. ofthie (RIS MGt Rhand avkrstefliRrk surfleasidé b
i ndoor unit 27 together with the upper casing 6, an air path through which

ai r t hatthexinbdeogbeaheathangdr 50e Thednstaflation elateh derm$0by saverng the

especially an air path of the back surface side. 10 [Cross flow fan] The
~cross f|kaek auface sidef of thedindeos unil 3ntpgeatiaen with dheiurper casinth8pan dhd is

di sposed s hat the central axis thereof is parallel wth the horizontal
directi o‘?f’.‘tﬁ tgf%{tgi'bwgﬂ‘?}' ﬁﬂrtgﬁbgacwgﬁﬁgﬁtr WH@P«&'HFPBT w?ﬁrﬁéﬁﬁa'lﬂert Cross

rotati nparBantoRanl b Ribatt B tha Bagf slitabe S LT T aken i n from the

i‘#jo surf 'rﬁ;o% ort 601 and the top surface intake ports 611, and is
an Q‘IOr flo tsgt pagasrgs t hrough the indoor heat exchanger 50 and is

di schar ged ThRds8Es FloWTdn 1 @ $ErAtsd B R long? harrbee cglirtdrical shapefand &l i s
positioned in the approxi mate center of the indoor unit 2 when viewed from

the si dedispdderl so disat fheoverfteal aiis itlsersop o paradlebwiththeshapirantaladirgodioni on 78,
Fr om t neBlape e aangedln HiescisapEaTENtiar surtacer thel rass flovalen 6.01d The
-i nd.er ftﬁg cr;gés(.) glpvzzfah(l%1a5viilf/§}o%u%gi gnegirtﬂréﬁv lcagr?'tsntsatifnlgogyoijﬁg tﬁé caern?rlélpgxits.h ©
15  This air flow is taken in from the front surface intake port 601 and the top surface
ihtake ports 6811, 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 cgenter 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.
[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
‘95  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).




central 'axis. The indoor fan notor 72 has a thin cylindrical shape having
25 approximately the sane dianeter as the cross flow fan 17N“%20§Eovm I n )
"Fig. 8, the indoor fan notor 72 is disposed in approximately the sanme axis
as the cross flowfan 71 on the rightg2eide of the cross flow fan 71, and
the indoor fan notor 72 has approximately the sane hei ght as the apex of
the cross flow fan 71 when the indoor fan notor 72 installed on the
support porté{on 78 (refer to Fig. 7). 17 March 2006 20 [El ectric conponent
box] As sholfHEFHCEAGIPONEHAEXE, "t he el ectric conponent box 73 accommpdat es

: trol d 731 that t.rol th ti f the, ind

ini £ 2. TeRSamout I FEB SR the TG Sompnal et 47 SpRomamHates oo
di d | t ik | d

the’ Suppder RoPpal g thatepne® WooRitol A ofdrfion o R aEhaad) 20, SheGoor

heat exchaagaE cofigonent BBR 78! 1Re & irEctaRGURP BBR [sHAPE @dih@oéé&béMé% fed
supported on the right side surface of the support portion 78 to the right

of th& i mighodlokemsunfdae 78 2f thedowean chsing 20 ahtate®uppoiepertibnrg, amr isi on 78
before the indoor heat exchange unit 5 is installed on the 10 |ower unit 7.
I'n addi t ipesitioned @ tha right sisiepoithet indowor Teat exdhapgsrednit &war dhenalectiicont

to the rear of the electric con]éonent box 73 is the

side, and the space .he r
space noP@B’_%@EE%PPfr?)%dﬁ ingfalled andesepReNted on thesght sidg surace Ridbe heat
The - str sHBber BeRfiTE7e JaTs uibL o e RIRGHRRmERY ) ardrGut BeRRafigan "

 bransi ot e sdghaf Bkl 75 tRrifll 68 1habGr HBaPol Aot amtBYs fhetgas B g oot

_ _ ! s rnstalle e COontro oard™ ~are [ined up in
the Bxi alowlir @it 7ONIn WiBiiohNthd BRR&Ic ESMPBRERT béx 7338 disSostidSRvRE tRECh

that the indoor fan motor 72 and the el éctric component box 73 are behind
one anot frent sitden arideves shaoentbhibe sattest. tHenelkdtiid icompdnleat WioweT 3 deithece of

the electric conponent box 73 is 20 positioned at approxi mately the sane
hei ght aspatee ngted atiovehéhrongbowhichn tetaurxilisrg, linese 51 ohdhepisdoof heat cross
flow fan 71, when the electric conponent box 73 is. supported on the | ower
casi ng 78XC  Uiliha Rasgoorl heglepliic siomponamnidax €t is dispeseeh suemthaidhe 73,
and 2l Shotd edAmONGRL fertl 745 AChs GRS’ Alhdihedh CRBbher Rehetion "
- 15 and the like which take up a large amount of space amongst the control
| 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 thé electric componeht 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




25 cross flow fan 71 or | ower when supported on the | ower C@Si ng@m, and
‘the Tower unit 7 has an overall conparatively snall di menldi Mt ﬁape I n
-the height direction. [Special characteristics] [1] 17 March 2006 21 Wth
this indoor heat exchanger 50 that forggp a part of the indoor unit 2 of the
air.conditioner 1, the third indoor heat exchanger 50c and the fourth
i ndoor heat exchanger 50d have the sanme |ength. Wen the total |ength
(viewed fromthe sides) of indoor heat exchangers 50 are the sane, the
i ndoor heaWithxibisaingeor beat exelianger t3fethat figmns agfart abthehindgor uaid &r ofibat

exchanger 50c and the fourth inpndoor heat exchanger 50d are t,E&os ne wll
have a sAHIgoRditianarkthetbirsindgordigadexchangee 286 sndi thefourth dpgogreat

' f the i h h d Chpoth h
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Fi 9. 40( R whidhothe Ibhéfhs':éﬂhe]tﬂfré‘)rlzdﬁ‘t]ﬁvﬁeétf&chﬁﬁgéf 50¢ ahd AK€ Toide indsbrt hat

forns a part of the “indoor unit of the air conditioner 1. The assuned

i ndoor hheit excHayge50u08re thiel deimé Iveill ihzdheos shedler exaptmnge anfdunticf droorned by
four conponents, an eleventh 15 i ndoor heat exchanger 500a, a twelfth

i ndoor ' hivatheepaditiong: of $&0end portions ekthehindood beat axchangeththdee te@wr and a
fourteent h indoor heat exchanger 500d. The structure of each of the indoor
heat exclatigcatéaciuoant anglg thandae ingrprarat %anssbﬁﬁxnﬁﬂwﬁ }heﬂ%ns;tﬁﬁe as

i1t centheBBA ARt hest Fafgdaes 8Hs arbnerarrh o eEhangEr 589, e

S d J at exchanger 500 is different fromthe |ength of the
fourrﬂzen %d&ﬁég%ﬁ heat exchanger 500d that forms the rear end of the

assured  ipiosiariRl RXSLRAE] iRidr A dithahbr 508TS hORAORY Fle A0 ().

exchanger 500c Is |onger. However, the total "length of the thirteenth
i ndoor hNate thatFig.ot0(ap@owsand indworf leautted@hahgendo dhathfeains ex parafahe 500d

Is the sane as the total length of 25 the third i ndoor heat exchanger 50c
~and t he ihdoot knitr2iob théairt conditiomeget. Boal assumed indoor heat exchanger 500,
like the indoor heat exchanger 50, is formed by four_cbmponents, an eleventh
- 15 indoor heat éxchanger 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, 500¢, and 500d are
| approximately the same as that of the indoor heat exchanger 50. However, the
i ) ~ length of the thirteenth indoor heat exchanger 500c 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
95 the third indoor heat exchanger 50c and the fourth indoor heat exchanger 50d.
Thus, the indoor heat exchahger 50 and the assumed indoor heat exchanger 500
have the same length when viewed from the sides, and have approximétely the

same surface area.

With this type of indoor heat exchanger 50 and assumed ind'oor heat




Thus, the indoor heat exchanger 50 and the assumed i ndoor _heat exchanger
500 have the sane | ength when viewed fromthe sides, and 7R4ayeh 2006 '
-approximately the sane surface. area. Wth this type of indoor heat
exchanger 50 and assuned i ndoor heat 132 March 2006 22 exchanger 500, the
i npact of attachnent error in each indoor heat exchanger on the position
error of the Iower ends of the indoor heat exchanger is considered below
A schematic diagramof the |lower front end of the indoor heat exchanger 50

i s shownexehanggr 500 dhe impactofattachment areignaachfindeer hesiexohapaer eRd of
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angle, the thir ‘heat exchanger c shown by the dotted an
dashegl | hBsurhBdtiR@odt Beae exthandt® BOU d lstown i Fidie1 \(g). tNstel thdit riadiathn.
However, in reality a certain anount of attachnment error a will be
pr oducedfigiitess , thehindoor r beatnerchangsas 88ohH0ger5Eb; asd 500d ihawe heean
angle a with respect to the vertical direction. Even with the assuned
i ndoor hsiplifigghyrdisplayim beswyith straight linesiin ordertorimpree Hpderskng-15
heat exchanpger ,50Qc. i S gconnected to th ower end,  of, the twelfth indoor
heat oxci¥ine g ndadt beah Sohandal B Conprctedt o e owenbd g s
thirteen | [ e ' | i a : W th
%gs pect %%qu#;f?’%@g f trﬁ%%g Ieﬁéﬁl‘?@% %QPS %ﬁééﬁ%@ﬁc@ﬂé&tl %ﬁ@%‘r {rhéeigpﬂgﬁ C gﬁg ers
50c¢,1¢p00 I'fa‘ﬁg Gjcd | i onmaker the
di stladrslceﬁ%ﬁa;\tr/a?«ie ro Iét?he Zgﬁé:vg)ﬁnrb cgﬁ)ﬁbggél] nétmjl g?%ﬁ‘ﬁg%ggttgre idalgﬁ portion of

t he i ndogaraliepwithx ¢henggticalo8Rectior)OcHawevee Py aé&lily fa asridive arrleaht lopcat i on
shown by the dotted and dashed Iine in the figure. Thus, even if the

at t achneattachmért evoroa will be produceahd hush thetibid indoor heabexokahgef 50hds | ower
end of the thirteenth indoor heat exchanﬁ_.er 500c having a _long length will
-~ be greati@clingdhratt aa ar@et fowitbr faspepbio other NerticahedirastianofEvete With the r d

' ndoor heaumed indobr heat exchanger 500" Shown in FigPdTtn), 8 BiftSenthnddor ' "

15  heat exchahger 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
) - . connectied at an installation angle error q, the gréater 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 500¢ having a
Iong length will be greater than the position error AD1 of the lower end of the
-25  third indoor heat exchanger 50c. In 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




“lower front end of the assuned i ndoor heat exchanger 500 w Il be greater
than' the position error AD1 of the |Iower front end of t W Mehoti0o heat

- exchanger 50. As noted above, the | onger the conponent that fornms the | ower
~end of a heat exchanger is, the great the position error of the | ower
end of the indoor heat 17 March 2006 exchanger. Said another way, the
shorter the conponent that forns the |ower end of a heat exchanger is, the
smal ler the position error of the |ower end of the indoor heat exchanger.
Thus, i f exdtearigeraBaldagbtieroivay,hihe siiorter theacompohenpéhat farrastthe lowee, t he
i ndoor heat exchanger in which the Ien%t hs of the conf“ponent that fornms the
| ower frend ofacheatdxahangenisotbesmalgr the pasitionerrenef the lewer gadiof the

exchanger are th sition error

' the Inslher healiexc aﬂgvgrlhtf Ny e B 1Shaia, e B0pHE hast pEs SeiSngi s
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, e at nmen

i ndoor heat exchanger ac angle error of the third indoor

- heat excégéifigep e i daiewll AachweRallaP tlaXiURPanunt b pbsitioh erondor

heat exchanger 50d will have an inpact on the position error of the | ower

ends of theclowettcandshttain thes irataperheszl, exchangeh havingpdifferent! lengths. Then,

_conpar ativeIa{| small. Thus, with the indoor heat exchanger 15 50, the error
e

t ol er ancwithfthehindgor aateexchanges &% in twhichithe preresit iRventian fRENRRSN 50cC,
enchangeabBld, the Wittt dhe i dedearaheatigXchangsr cgernd 819 taurtoPERahoe. o
0 ) RN *Bog 8%, 3o e ERBE R I WBACRle 6o REAELT o
has an apsaRbr S0Pind Afadlihent e SRR the thind I NGB ERgRGATe, "

conponenigd tHeahtta@fREAL AGk)erfofldtHe fOMN Widdr HedlexBRah@ees0EWishafe t he
front and rear portions having the 25 approximate inverted V shape. Because

of this,at impagtasi theopositiomeriohef thelower eneatofdhie iadgrmr hes exchangerddover
the front, upper, and rear portions of the cross )
- but that 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

26 approximate inverted V shape. Because of rthis, the -positioning of the indoor
heat exchanger 50 so as to cdver 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 Ibw, and the indoor unit 2 will be reduced in size in the

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



flow fan 71 can be sinplified. Thus, the position of the indoor heat
exchanger 50 will be conparatively |Iow, and the indoor urfiMarsh 3006)  pe
"reduced in size in the height direction. In addition, heat exchange
efficiency is inproved because the 17 March 2006 24 indoor heat exchanger
50 is disposed so as to surround the periphery of the cross flow fan 71.
[3] As noted above, when the indoor heat exchanger 50 is disposed so as to
5 surround the periphery of the cross flow fan 71, the precjse distance

bet ween H¥loRrfwati exchangendl isddisporedtsacre Hangwirowtd dhel pefiehenbo§ the ow f an
71 will be HEEPE%aPﬁ' Because of this, the present invention, in which the

n

error toFt4S8 e attachnment angle is relaxed as noted above, wll be
even nore f‘o‘ﬁef”" [4] 10 Wth the indoor unit 2 of the air conditioner 1,
t he i ndoor*"heat exchanger 50 is formed into a symmetrical shape fromfront

to rear. Beeaitied Ubdvil whdd'ehé TRGGr h@ﬁﬁbxgﬁgﬁ?g% ié%i%é&esﬁ%é"%’Tby

conbi ni ng heat exchangers having a common shape fromfront to rear. Thus,

the apst sofroomd the eriphegy bfidhée ees floeRin 71 C i @PéciSd distante bettleeed.
More specifically, the first indoor heat 15 exchanger 50a and the second

i ndoor heath podiamgé the irloosrhedbexchangern S0 ed thecatosexfidvafare 71581l ed t he
fourth i ndoor heat exchanger 50d, can be r.esp_ecti_ve'lc% manuf act ured by
nmeans of iperanthBeraust Pk this cihenpresspbipvention. infwhishdbstesrerdelesanee @ficed by

t he use pf npon_Go nents. In addjtiagn, not. ,only the fin but al so the
U shapedecdiBdinpniiangls [ velixed as ngled shiveawikhesvenmareusaibes of ¢ he

first indggi heat exchanger 50a, the second indoor heat exchanger 50b, the
third i ndoor heat exchanger 50c, and the fourth indoor heat exchanger 50d,

- Can fee Coirﬂgﬂﬁ'tbl? ﬁtﬁ%&%nifﬂ@*ﬂ% Wcﬁogd’itftﬁ'nefri%itﬁé iﬁ’&d”é%aﬂ*@&héﬁ%edf 5¢4@l | ed

on both sides o first 1 ndoor at exchanger-50a, the seco I ndoor
heat exfohaeddntddasynihetridal sHapedasn fheitoarsanaBeeiusss thgcthehigdberr t h

i ndoor heat 25 exchanger 50d, can be commonly shared. [5] Wth the indoor
uni't 2 ofieathexetiangeonl téamde formdu byndombirtingt heatcbachpnyebd 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 exchangér 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 transf;ar I'ines'tha't 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.
5]
N 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 fiow fan

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




“di sposed so as to cover the front, upper, and rear portions of the cross
‘flow fan 71, and both lower ends of the indoor. heat exchidger2096 are
-positioned at 17 March 2006 25 J approxi mately the same hei ght as the
central axis of the cross flow fan 71.98hus, the indoor heat exchanger 50
I's disposed in a conparatively low position in the interior of the indoor
unit 2. Because of this, the size of the indoor unit 2 in the height
direction will be reduced, and the indoor unit 2 will be reduced in size. 5
[ 61 When appeoxioaiely dhelsaofe héight asldoe chatral axis loditiye crass flove fan €podhds,in a
conparatively |ow position as_noted above, the positions of the drain pans

781, 78thelindeciralaxshanger b de shsnased i@ kanparatieiwlow pasiionsd ew, The
Cxer or T 6 s o i BaGRASE AR it e inud eREREb A 20 O
D o 2on” erh o Jur e e e B Pene on e
et een TRISH RS ol b codithd Mtheaob S h bo3eRIEsn 1T o8 Dl oy

wat ergcan di scharged with good efficiency. On the other hand, the upward
novenent of "‘the drain pans 781, 782 is limted because the drain pans 781,

7882 are dnErs eite Hewervende bbtiss irdder dikat kkchdhgém@oarehdiposedhimnger 50.
Thus, if the drain pans 781, 782 are disposed at different heights, the

posi t i oncompanativefly {dve pdsiion amnstad hbove, thevwpositionsHofwhee drainipamst F841,i ndoor
unit 2 of the air conditioner 1, the drain pans 781, 782 are disposed at

the same’féidjaposestbeloye the ndoer, healoeyehanges mQ with als breloyht e fraifhe 2
e o cHing B 16, Sl N . 7B AR & BT IRE, T *°

posst . . an ! !
e 1 2 a8 udter GARVRLIR 7o o 16 BAin ie THEFREFIRRC ' °

ends t héélg@t#rfaﬁ%[‘ if fr%n&ifféﬂarfc%gﬁ i-%{jé}mt:]ﬂ@w%gﬁ‘ih@%irﬁﬁthos\éyﬁs hAE tMe8tdihons of

the | ower ront’ and rear ends of”the indoor heat exchanger 50 are made
di f f er enpanI781, Y82 1Krde, dhe diginswales cafe: disekargeddwith jbodleffickemsy. and t he

other lower end will be higher. In this configuration, if the drain pans
781, 782 dDa tHe gytleerdthnd: dhe 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 af the same height. Because of this, the difference in the heights of

) the drain hose 785 and the drain pans 78_1, 782 can be_maintained as large as

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

.Wi'th 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

- 25  front and rear ends of the indobr 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, the_re will be a

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




lower front and rear ends of the indoor heat exchanger 50, there will be a
di fference in height between the front drain pan 781 and YWarek064r ai n* pan
~782. 17 March 2006 26 In addition, even when the positions of the | ower

front and rear ends of the .indoor hegg exchanger 50 are different, when
the heights of the front drain pan 781 and the rear drain pan 782 are the
sane, there will be a large distance between the drain pan that is

di sposed bel ow. the | ower of the two | ower ends of 5 the indoor heat

exchangerdn =asiditien.; een oven dhey pesitions ph e doweadrant anchgear sods afrther der

t el iabl ive the drain water  th i ps, doywp from the |
ends of RRSF R Sfbantel M.AscietiitwhefibedieiBhts S e o 953 pafle.

dr ai , i t ds..of. Lh
i R R R R
condi t1 0bRtweérithe @ralh delrPiiat ¥ dishBacd LMy He IdWer HMHIRAWd RRer SO S0

are at the sane height. Because o IS, ront drain pan t he

rear &raite rjvor B2aberchaser &0 aed shedloweosed dfahe ihdsor ytrexchasgdr 500d rear
ends of the indoor heat exchanger 50, and the front drain pan 781 and the

rear drailimopder tbshose eelinldposeeivaithe lrainawaterdhghdripdtdosyn friotrhthehlowts
I ndoor unit of the air conditioner 1, the drain pans_ 781, 782 can receive

2
drai n wa€Bfs firtherigdeaphpat axghangerqb@iintorthes drajn pans dBicK82gthe draie
ffici Ly, 8l Wth the i : it, 2 of . .th ' di t.i 1, th
ST e 2 U I B el S e o

rear.. B @?@ feqt his, the cost of 20 manufacturing the indoor heat
e hangereg ae(rPlst?té reduced by using the sanme conponents on the front and

rear1®f thg heahdeschaneess i aiW:bﬁdﬁiBﬁéh fthE€ 3bk¥r frogggnaiﬂgrﬁ tehaé%@rthé(;eat

- exchanger 50a and the second indoor heat exchanger e thir

i ndoor hirmiooe kehbegeharyes 50naket dtthé Gahid heigheBedRrie et Mg frohDdrain can be
produced by nmeans of fins having the same shape. In addition, not only 25

the finspamui8lagpd theaedr drajpefand2 areanssperctivelyedispbaed avearithetlaweed on

the sides of the first indoor heat exchanger 50a, the second indoor heat
exchangeloBoand rearends phtheniadeer heat exshangsy 8P, 80d thafont idsaingqian 181 ndoor

e X RRIRE B8t s pan 782 Bre Uidposed BF thé ‘Same Helght. This, with e P 21 &2
| 15. - indoor unit 2 of the air conditioner 1, the drain pans 781, 782 cah 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 rHear.‘ Because of this, the cost of
20  manufacturing the indoor heat exchanger 50 can be reduced by using the same
componénts on the front and rear of the heat exchanger 50. More spéciﬁcal!y,
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
. 2b  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 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




“both sides of the first indoor heat exchanger 50a, the second indoor heat
“17 March 2006 27 exchanger 50b, the third indoor heat exéﬁéﬁﬁ@ﬂﬂﬁﬁc, and
~the fourth indoor heat exchanger 50d, ran be conmonly shared.. [ Q her

- enbodinments] Ill In the aforenentionegy enbodi ment, the indoor heat
exchanger 50 has an approximte inverted V shape in cross-section when
viewed fromthe sides. However, as shown in Fig. 12, an indoor heat
exchanger 54 that has a V shape in cross-section when viewed fromthe

si des i sesthangesbylthe thing indetrdneatemtchanger bAagand 3ke ifeurtiy indadr head
fifth. indoor heat exchanger 54a, a sixth indoor heat 10 exchanger 54b, a
sevent h EXehanigerd0d, 6r0 hagRm shafgdan ei ghth i ndoor heat exchanger
54d. The f'ﬁ%ﬁ Iqﬂg heat exchanger 54a and the sixth indoor heat
exchanger d 53ﬂ§ hent that has a V shaped cross-secti on when

vi ewed er?]the sides. The seventh indoor heat exchanger 54c and the eighth
I ndoor exchanger 54d form strai ght conponents that extend upward from

15 the fropt tf@‘@fdr@ﬁferﬁi&ﬂ%d%n%b%nrﬁ@ﬁ@%é“thBY'H&ttéb&h‘éngaﬁ@ higean the
seventh indoor heat exchanger 54c and the eighth 1 ndoor Reat exchanger 54d

are at tapproximatehivebled Wehapé tin trloss-sextion ovhenddewet efdmethensidps: 54,
like in the aforenenti oned special characteristic (1), the error tolerance

of the akowenerras shoyr infFig.nt2, @vindlooe hieht exdbangercd t!mtmmngé# sBape and
the ei ghth indoor heat exchanger 54d is_relaxed, and the _abi]i

afssenblh dnt W@%wj@stwn ien yﬁ@r;]wemérem &he \gides lsr@ls&/eossh eaddnet inéﬁor ﬁhﬁ& type
\ 54
{_3] ® D eihanger 5 JF S5ined By ot e iniadhieet SxRhaRaR a1 shth idodE EAS0 ; <

Sy ertoBRrBanE s hin (Ebof Rep éﬁ”ﬁﬁ@%ﬁ%ﬁ%ﬁ&“‘-‘ﬂ‘*ﬁ“ FRRLEER  ony
and rear%ﬁw&ﬁ 08}, 54HNTHROMA NN ExahgR (PA B3 ¥ SRAPAdobPENer . the

i ndoor eat “exchanger 50 nay have a s ot her an an i1 nverted V shape.
For exargtohanger 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 54¢ 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 54¢ and the eighth indoor heat exchanger 54d is
relaxed, and the ability to assemble the indoor heat exchanger 54 will improve.
In addition, this type of V shaped indoor heat exchanger 54 may be disposed
to rotatively 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 in\(erted' \'/ shape. However, the indoor. heat

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



17 March- 2006 28 the indoor heat exchanger 50 may have anli,/ew[c s&ﬁ e, or my
have an inverted U shape. (I NDUSTRI AL APPLI CABI LI TY) ?L‘rﬁ]b at ' '
“exchanger and the indoor unit of the air conditioner of the present
invention are used, a reduction in heaggexchangeability can be suppressed,
and the error tolerance of the attachnment angle of the heat exchanging
units can be relaxed. 0 10 17 March 2006 29 CLAIMS 1. A heat exchanger
fornmed to, be connected to a plurality of heat exchange units, and which is
di sposed the BFparhess exehangeb 60 mavhave @rdatg shane, argnpgy ihavegn invertedst
heat exc nge unit; a second heat exchange unit that is connected at an
angle w R end of the first heat exchange unit; and a third heat
exchange unit that is connected at an angle with another end of the first
“heat exchange unit; wherein the second heat exchange unit and. the third
heat exchagemusTRIAaAPPAPOARKI TR el y the same | ength. 2. The heat
exchanger disclosed in claim1l, whéerein the first heat exchange wunit has
an- appr oxi ifehe Heat @xthangersng ¢hé indgcrmis et thedair conditioher ©f ¢he PreseHt
exchange unit and the third heat exchange unit respectively extend
downwar dinvendion rayatussdd ar resductiondn headl exohangeatility tanheatsupprdssedeandi t . 3.
The heat exchanger disclosed in claiml| or claim2, in which the heat
exchangefhg §”§§/g‘h|§ffmcéaq’f thegaitaghenent; angle of the heat ipxchanrging uritstcaskbaange
uni t andﬁ%hg cLhi rd heat exchange wunit are symmetrical fromfront to rear.
4. An i nHfd8¥Unit of an air condi tioner, conprising: the heat

10




exchanger disclosed in any of clains | to 3; and a ventil }hon %@% that is
di sposed so as to be covered by the heat exchanger. 17 Marc mﬁb 30 5. An
i ndoor unit of an air conditioner, conprising: a ventilation fan; the heat
exchanger disclosed in claiml that covers front, upper and rear portions
of the ventilation fan, and is disposed so that a lower front end and a

| ower rear end of the heat exchanger,gre at a height of an apex of the
ventilation fan or lower; a first drain pan that is disposed bel ow the

| ower front end of the heat exchanger; a second drain pan that is disposed
bel ow the | ower rear end of the heat exchanger; and a drain path through
whi ch drain water discharged fromtGEAMNIBst drain pan and the second drain

; inh the first drain pan andt second, drain pan are
B e St lrier sharetub s Sodtabil o Soomistef 0, Pan o
condi fd ARKEhEAGE LARE LrldwhlcR T URpoYBE IPAR idhor uBfaL. exchanger has an
approximate Tnverted shape 1n Poes TS EUMGRT Y The i ndoor unit for an

air C@ﬁgﬁhir%ﬁditidhéﬁ;lc@ﬁﬁﬁjsir@;C| aim5 or claim6, wherein the |ower front
end and the | ower rear end of the heat exchanger are positioned at a sane

appr oxi mat @ firel hgat exehamye uhitdoor unit of an air conditioner disclosed in

any of clains 5to 7, %Vgerei n the heat exchanger has a shape that is
synmet ri cal® $69Rd heafiexchapggunit thapis; oneciertabar @861€ i nvent i on provi des a

heat r i [ [ f..an,air conditioner that can both
suppr gggag%gu@?ﬁ%ﬁ%ltheﬂ‘g%fcﬁh@%&ﬁﬁteaﬁgI ity and relax the error tolerance
of the attaqhfaHeatBULRarRe LAR tARIS c6ﬁﬁ8@t@8%t!éﬂ'a§ |eI§fﬁb I ndoor heat
exchanger (50) is a heat ‘exchanger (50) that is me y connecting a
pl ur ahndtpenéndobthedirstitial exshérigamunifob, 50c, 50d), disposed in the indoor
uni t

wherein the second heat exchange unit and the third heat

exchange unit have approximately the same length.

2. The heat exchanger disclosed in claim 1, wherein the first heat exchange
unit has an approximate inverted V shape in cross-section; and
the second heat exchange unit and the third heat exchange unit respectively

extend downward from front and rear lower ends of the first heat exchange unit.

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

unit are symmetrical from front to rear.

4. An indoor unit of an air conditibner, comprising: the heat
exchanger disclosed in any of claims 1 to 3; and

a ventilation fan that is disposed so as to be covered by the heat exchanger.




(2) of an air conditioner, and includes a first indoor heat exchanger
(50a), a second indoor heat exchanger (50b), a third i ndbofaegi0exchanger
(50c), and a fourth indoor heat exchanger (50d). The third i ndoor heat
exchanger (50c) is connected at an angle to one end of the first indoor
heat exchanger (50a) and the second indoor heat exchanger (50b). The :
fourth i ndoor heat exchanger (50d) is connected at an angle to another end
of the first indoor heat exchanger (50a) and the second indoor heat
exchanger (50b). Then, the third i ndo@) heat exchanger (50c) and the fourth
I ndoor heat exchanger (50d) will have the sane approxi mate height.
5. An indoor unit of an air conditioner, comprising: a ventilation fan;
the heat exchanger disclosed in claim 1 that covers front, upper and rear
portions of the ventilation fan, and is disposed so that a lower front end and a lower
rear end of the heat exchanger are at a height of an apex of the ventilation fan or
lower;
a first drain pan that is disposed below the lower front end of the heat
exchanget;
‘asecond drain pan that is disposed below the lower rear end of the heat
exchanger; and
a drain path through which drain water discharged from the first drain pan
and the second drain pan passes;
wherein the first drain pan and the second drain pan are disposed at a

same approximate height.

6. The indoor unit of an air conditioner disclosed in claim 5, wherein the

heat exchanger has an approximate inveried V shape in cross-section.

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

exchanger are positioned at a same approximate height.

8. The indoor unit of an air conditioner disclosed in any of claims 5 to 7,

wherein the heat exchanger has a shape that is symmetrical from front to rear.






