[ Name of Docunent] DESCRIPTION [Title of Invention] HEAT EXCHANGER
AND Al R- CONDI TI ONI NG APPARATUS HAVI NG THE SAME [ Techni cal Fi el d]
5[ 0001] The present invention relates to a heat exchanger and
an ai r -[blantd of DncumeatipRESCRIRIdONoped with t he heat exchanger.
[ Background Art] [0002] 10Heat exchangers equi@ﬁ)ed wi t h heat
exchandéitle afdovenjione atl EAT &nsEEANE pBAMBrATRAC ONRITIG NG AP PARATUS
alum numal |l o hereafter, referred to as "al um num heat exchanger)
are kndwnVING AMEansf er pi pes forned of al um numor an al um num
alloy (qr refrigerant pipes formed of alum num or an al um num al | oy
and cor{ﬁ%@?'ﬁﬁalt'%elgﬁe heat transfer pipes. These pipes are referred to
(a{)s "al um nugbﬂﬁes" hereafter) of 15such a heat exchanger are
onnected t rigerant pipes forned of copper or a copper alloy

(hereaf ter. 7igfGLLERt ihflofon RARRE' QB RER eehhfiGEElNd bRCH- B AlibAAg ! he

heat exchanger i rigeration cycle. ase wher

alumn 2l 3 S hB inthe refrigeration cycle
usi ng ﬁ?ﬁopgeri gllpes [trr]]lﬂt%%e gg%)\%{a@gggr i bed manner, when wat er
st ayi ngpaskdroane@pger pi pes adheres to the heat transfer pipes or
90t he al um num pi pes, there arises a problemin that electrolytic
corrosion (¢gad0oANni c corrosion) occurs in the heat transfer pipes or
t he al um num pi pes. [0003] For this reason, technol ogies for
Ieat exchangiad elvavendrre requippabeidh $eabextamyeey éavingl et tansférqpipes
corrosion (galvanic corrosion) in the heat transfer pipes forned of
25al unifaimed of alumindomersan elsniant alanjheneaffdrpesfefredto esdaiumingm ISeath
a technol ogy has been proposed, for exanple, as follows: "An _
ai r - corfdchABae ket us herheal desster mines eoaedasl alwainum or an aluminum
ai r-condi tioni '}H arp%ar atus, a gorrpr essor, and a securing nenber
alloy (or refrigerant pipes formed of aluminum or an aluminum alloy and connected to
the heat transfer pipes. These pipes are referred to as "aluminum pipes" hereafter) of
15 such a heat exchanger are connected to refrigerant pipes formed of copper or a
copper alloy (hereafter, referred to as "copper pipes"), thereby incorporating the heat
exchanger in a refrigeration cycle. In the case where the aluminum heat exchanger is
incorporated in the refrigeration cycle using the copper pipes in the above-described
manner, when water staying on the copper pipes adheres to the heat transfer pipes or
20 the aluminum pipes, there arises a problem in that electrolytic corrosion (galvanic
corrosion) occurs in the heat transfer pipes or the aluminum pipes.
[0003]
For this reason, technologies for heat exchangers have been proposed so as to
prevent electrolytic corrosion (galvanic corrosion) in the heat transfer pipes formed of
25 aluminum or aluminum alloys and aluminum pipes from occurring. Such a technology
has been proposed, for example, as follows: "An air-conditioning apparatus includes a
main body of the air-conditioning apparatus, a compressor, and a securing member
that secures a refrigeration cycle unit to the main body of the air-conditioning
apparatus. The refrigeration cycle unit includes a heat exchanger formed of

30 aluminum or an aluminum alloy and a refrigerant pipe, which is formed of copper or a



that secures a refrigeration cycle unit to the main body of the
air-conditioning apparatus. The refrigeration cycle unit includes a
heat exchanger forned of 30al um num or an alum num all oy and a

r ef ri gescppter gilpe andhdcohectedftorthe dheaf eedppereroAnante ppetioraofthe-refriherant
connected to the heat exchanger An entire portion of the refrigerant

pi pe akiope ablge Heaheakexeryger senessass watendwpled ropyentioprkipe marden,

pi pe portion which is inclined dowmmward fromthe heat exchanger

t ovar d Whihrefndliged swvriasd frose theaeatexciangeoivears the csafri_sevgﬂteniae._ S0
o e BB ARG BB e b AR P SRR "
Tat enceFRailc apuoSoR e ife batmiaiiiasEaubde shb AL T sgs ring (see.
(Abstragt ﬁgg'q‘fgé q3atémrf{8?5§ﬁr§f1l)i nvention; -Technical Problem on

I’ it

Pubcat on n an arr-con i oni ng apparatus (for exanple, an

i ndoor [@?@a‘ibn‘ﬁ‘é{] pped with a rel ated-ad al urni num heat exchanger, in
order to prevent water diupl,...s having condensed on connection

pdi ng comaesiti g@ratdid) i n which the alum num side and the copper side
are connected to each other) for the alum num heat exchanger
iron:i,tlam[@de4]: 0 ne 014Sc1l4L-3 ot the aNcOndVoapparatus, the
connentir,)g pipes

10 [Patent Literature 1] Japanese Unexamined Patent Application Publication No.

6-300303 (Abstract and Fig. 1)
[Summary of Invention]
[Technical Problem]
[0005]

15 In an air-conditioning apparatus (for example, an indoor unit) equipped with a
related-art aluminum heat exchanger, in order to prevent water droplets having
condensed on connection pipes (including connection unit in which the aluminum side
and the copper side are connected to each other) for the aluminum heat exchanger
from leaking to the outside of the air-conditioning apparatus, the connection pipes

20 need to be covered with a thermally insulating material so as to suppress
condensation. However, condensation cannot be completely prevented even by
covering the connection pipes with the thermally insulating material, and accordingly,
a small amount of water having condensed on the connection pipes stays in a small
gap between the thermally insulating material and the connection pipes. Thus,

25 copper ions on the side of the connection pipes being formed of copper or a copper
alloy diffuse toward the side of the connection pipes formed of aluminum or an
aluminum alloy through water, which has condensed and stays. As a result, there
arises a problem in that electrolytic corrosion (galvanic corrosion) occurs in the
connection pipes formed of aluminum or an aluminum alloy.

30 [0006]



need to be covered with a thermally insulating materiai so as to
suppress condensation. However, condensation cannot be conpletely
prevented even by covering the connection pipes with the thermaliy

i nsui ati ng rMEteepieaient mvdniare @ ploppsed malder &orsulve thé abaverddsavibed
condensed on the connection pipes stays Ma sneli gap between the

t her mal prpbiams.uPatdhjgctmitties padseat ihveméioo dntreprtavide pinset exOsysIad angir-
on the side of the connection pipes being formed of copper or a _
copper ggngtéoninmappataies sichiling theneea enpen I PiogReTP of electrolytic
al um num or an ,imnumalloy thr o,ugh wat er; w. hi C%I has condensed

Yy .
and st a§ITOSKRN (PFNANIF COMPRIONE OhAIUEABUR oy IbRRINHM RlRY GbRe SPpigssed.

;.Cti.on _eine
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o 01 ool RRIUEMh BARAIHRUHE ¢AHUeHCEB Bl ialifign STANGEh ochielitS |

or an ahephamMindlilaihgGatcral SHPRiEssatkctiBhaspé @hit i ¢ corrosion

(gal vani ¢ corrosion) “of alum num or an al um num ahoy is caused by
di ffusi qeoRftionaBFabbicpls to connection pipes formed of al um numor an
al um num al | oy through wat er having condensed and staying in a small
anp between [0GE7]t hermal |y insulatingerial and the connection pipe
unit. [Soitition to Problem 10 A heat exchanger according to the
present i nvénbéatreXchahgdesccqiding tbdhegdestntanwantionnnoludies enneatl teansfer
and a connection Pi pe unit through which a refrigerant flow ng out of
t he hedtipe fermdce! plupdnamdran aumigemagitoys aama@nnqczcjommp%ag through
transfer pipe pass, the connection pipe unit |ncludi ng a c?;as i pe .
t hr ougHVhiIS# fefrigarant Bpwinger s they hga aryasPPeAnd areffige %ﬂﬁd@vmg into
liquid Ei E\e i rough which th refrigerant in.a 'fgﬁ”id state Oh’in 6
' t wo- pHasdeghyaNFRiPPEPate e sene gRE Piiyacliig AgapiRRE pHS
ch having.a first refrigerant pipe . fornmed of,.al.um. nu roan., .
Bt ni ARG e e TERETS 1% AEsaors Rl 2pr go s Rtk Bi-Slaf Buvonyine,
copper aj he £1r frigerant plpe . refri .
oi po. baPligREantilE I sl o EEER PR oA o AR, o B Hi e
havi ng fial j ; ; b [rhi
por 1 ot 12l fARE SR ERRAPE (el Riderant B hirAEF bF PG S plripum

port . . t . . t
ea eﬁl@@)}q@?@ gg%%%“? ggfra@%?éﬁmpe%ﬁﬁémob@édmrbr d‘@orﬁpérséllo&]eftﬁé gagan

pi pe a I'gerant pipe is disposed in the fail portion

of the rkfrigeratglipé SR0ARE sRicBARd réfiRetRitRss bedrtdthddied td 8aclPveie?tthe
with a thermally insulating material, and anti-corrosion treatnent is

2appl i edirstoefr@gdrahi pipk Haaing géalaportipnpereecasdt thiet edtheartsharpips | the fall
insulating material . [0008%
portion extending downward relative to the heat transfer pipe. In the heat exchanger,
each connection portion between the first refrigerant pipe and the second refrigerant
pipe is disposed in the fall portion of the first refrigerant pipe, the connection pipe unit
is covered with a thermally insulating material, and anti-corrosion treatment is applied
25 to each first refrigerant pipe covered with the thermally insulating material.
[0008]
An air-conditioning apparatus according to the present invention includes the
heat exchanger.

[Advantageous Effects of Invention]

30 [0009]



An air-co di ioning apparatus according to the present invention

i ncl udes the heat exchanger, [Advantageous Effects of invention]

[ 0009] In the heat exchanger according to the present

i nvention, iln teadieabexchengpascpopingtrthehgreseguindepligpe infacthef the gas
connection pipe unit, the connection portion, in which the first
refri geP@RRtansi he lauid pirgeafdhe cpnpectiasy piee wiit, theueemiaation pamtian uniwhiah
alloy) and_ the second refrigerant pipe (refcrgi?gerant pi pe formed of

copper i€ fistisipesraal pipy) (reffigetash mka amed datwmsineer apslyngpss edovh
e oLt Ll e ol e P e Pind KB e A aoBR e 5 bisopgBr B
L6 oot ToBle oA Ereeh bR b aossBL A 05 B nehhBF of i st bRt ive.
| nsul atypg RRLELHH ?ipEQHﬁt’ is g‘é%r{e}‘gf\&ﬂ%ﬁ%ﬁﬁgﬁﬁw %Lﬂ&ﬁtﬁ ﬁialé}éél Ngnd anti-

connection pipe unit covered w 'y 1T nsul ating hateri al
and wat | : i i Y
sl at e e DY 1 e Tr o8 BClrl e & e o pletoRlor

cor r osi gianfhuihe 4n asinin@iralesy ableRURGtH the Bethary aidulRingembesied Tels,
al um num or an alum num al |l oy) can be suppressed, and accordingiy,

t he heatvaxwhangenhdeasafiavecaurk dnthd cdrenectiohQddLinBicoeereldheith the
ai r-condi tioning apparatus according to the present invention the
heat exitieamgly jnspiadnoevsaterial aod vestephawhgtdoadensasd stagkiin gesraall gpppe

(a refrigerant pi ge formed of al um numor an alum num alloy) can be
suppr eseeweeartbedbewnaliyngeylatingenateriacandithe eennastiappédpetios, pagress ef
along life. ZOFBri ef Description of Draw n?s] [ 0011] &%Fi g..1]Fig. 1
is an eX{reman 6f hadiirgg reffigerant Sineata iwiigrTant aivedprmed ehalumipamgr an

apparatus accordj ng to Enmbodi nent of the present invention is
ol | ST allsyS PG B PRk SRS O IURG Vohe A AXCBARHRI g have a

accor di|nﬂ t.? Enbodi rent of the present invention.
ong life.

15 [0010]

Since the air-conditioning apparatus according to the present invention includes
the heat exchanger, progress of corrosion of the first refrigerant pipe (a refrigerant
pipe formed of aluminum or an aluminum alloy) can be suppressed, and accordingly,
the air-conditioning apparatus can have a long life.

20 [Brief Description of Drawings]

[0011]

[Fig. 1] Fig. 1 is an explanatory diagram illustrating a state in which an air-

conditioning apparatus according to Embodiment of the present invention is installed.

[Fig. 2] Fig. 2 includes perspective views of a heat exchanger according to
25 Embodiment of the present invention.
[Fig. 3] Fig. 3 is an enlarged front view of the main part of the heat exchanger

according to Embodiment of the present invention.
[Fig. 4] Fig. 4 is a side view of the heat exchanger according to Embodiment of

the present invention.



[Fig. 3]Fig, 3 is an enlarged front view of the main part of the heat
exchanger according to Enbodi nent of the present invention. [Fig.
4]Ho. 4 is a side view of the heat exchanger according to Embodi ment

of the [pigggnt | Fgfrsustmlon grlidianseatRINBevieRdofa @@Wtbncmﬂéﬁtmduhr@h an
each ot her according to Enbodi ment of the present invention. Fig,

is a craia:mmnntplmahd vl @ peapipmasechirmnidd 10 escht aken, adcandingitoe A- A

5in Fig, 5) of the connection portion, in which the al um num pi pe and

t he coppeboginpentanféhe presect édvendiosach ot her, according to Enmbodi ment

of the present invention, [Fig. 7]Fig, 7 is a sectionalview of a

state ilhigu@lch t A& igrd er@ss;ﬁq@t;oaaddnwdeﬁpmsqmpeabwemtakwgaicmg line A-A
Enbodi nent, of the present invention are connected to each ot her.

[ﬁ)escr |'BtF'Q)r5)d?f tE?rBeanﬁ%tmrspov[t@om ‘]Vh'Ch the aiqmﬂ%ﬂlﬂ?eﬁﬂ B8 epPef pipe

| maoor IR OGP B4 erIlPE iaSRP R S%Emanqﬁ”t ' fpf Sér%é'eﬁﬁa'g%nt%
bt e g Eﬂgo""a‘,%”%éct%%%%%'vvn Sl o B ARl Pt pf

i 11 ust _r&)gi p r%étgfo‘?df rﬁﬁo&fﬁ’?erﬁ'&f{tﬁéjﬁven n?m\}églh@ﬂ%?%%wagcted to each

accordi e presen tron1s1ns
other.

10 [Description of Embodiments]

[0012]

In Embodiment below, a heat exchanger according to the present invention
installed in an indoor unit of an air-conditioning apparatus will be described. An
example of the indoor unit according to the present invention is a wall-mounting

15 indoor unit.

[0013]

Fig. 1 is an explanatory diagram illustrating a state in which the air-conditioning
apparatus according to Embodiment of the present invention is installed.

As illustrated in Fig. 1, the air-conditioning apparatus according to Embodiment

20 of the present invention includes an indoor unit 100 and an outdoor unit 101. The
indoor unit 100 is mounted on a wall 111 of a conditioned space 110. The outdoor
unit 101 is installed outside the conditioned space 110.
[0014]
The indoor unit 100 includes components such as a housing 1, a fan 5, and an
25 indoor heat exchanger 10. The housing 1 has, for example, a substantially
rectangular box shape and has an air inlet 2 formed on an upper portion thereof and
an air outlet 3 formed on a lower portion thereof. The air inlet 2 is provided with a
filter 2a, which collects dust and the like from indoor air sucked into the housing 1.
The air outlet 3 is provided with a wind direction adjustment mechanism 4, which

30 adjust directions of conditioned air being blown through the air outlet 3.



As illustrated in Fig, 1, the air-conditioning apparatus according to
Enbodi ment 20 of the present invention includes an indoor unit 100
and an outdoor unit 101. The indoor unit 100 is nounted on a wall 111
of a conditif@dd8] space 110, The outdoor unit 101 is instaUed outside
the conditioned space 110. [0014] The indoor unit 100 incl udes
conponent s sUbé fars5andlodes, fgr @xarapleaa sossfiev dan disgosed fretie brasinader
10. The_housing 1 has, for exanple, a substant rectangul ar box shape
and has Tha iadeorihpadexghangereld i§iispPsee st aplr EP\GH @ Hedlep. A earsiges
outd on | ower_portion thereof. The air inlet 2 is provided with a
filter QEt,he\/\fﬁF‘& coll ects dust and the like fromindoor air sucked
i;igto t he hou |gg 1. The air outlet 3 is provided with a w nd
dfrection adlj%lg }nent mechani sm 4, whi ch 30adj ust directions of

The tan 5 1 niig B helt GihAbeP Bhccdfiy fo Biodimant ol #ihesent |

The ind : - LS i

and r oal enieAindRKRIRESibe RealsRABEE, SThelihdoly AEUFEXhaniy@h 10 jhRdes
accor di g eratiarenth&hgdri el oar fxeA oIl raNGfiHeAt bRefitesert MObLt URR heat

heat exchangers. The indoor heat exchanger 10 includes a plurality of

heat exe e8s 10a indldde@ cplintrial hyatofamget pipxe Nan gitis hdbexchamgeeati Ob
exchangers 10a include cylindrical heat transfer pipes 12. The heat

¢8 c hangerctudeOtat Hiiat tlandfer fpigds he@aEath dnest excipanes 108 inBladbs leeplurality of
exchanger 10a includes a plurality of fins 11 and the pittrality of
heat trfinsfléranditbeplyrelityi afdeiat tianpiepei)esi@ylimdrica pires) 1 2ardhef tnsrddl aoé

alum num or an alum num alioy. The heat_transfer pipes 12 are formed
of formed of aluminum or an alUminum alloy. The heat transfer pipes 12 are formed of

aluminum or an aluminum alloy. The fins 11 are stacked so as to be spaced apart

from one another by a specified gap. The heat transfer pipes (cylindrical pipes) 12
156 extend through the stacked fins 11. Each heat exchanger 10b includes a plurality of

fins 15 and the plurality of heat transfer pipes (flat pipes) 16. The fins 15 are formed

of aluminum or an aluminum alloy. The heat transfer pipes 16 are formed of

aluminum or an aluminum alloy. The fins 15 are stacked so as to be spaced apart

from one another by a specified gap. The heat transfer pipes (flat pipes) 16 extend
20 through the stacked fins 15.

[0017]

When the fan 5 is driven, room air in the conditioned space 110 is sucked into
the housing 1 through the air inlet 2. The room air is heated or cooled into
conditioned air while flowing through the indoor heat exchanger 10. The conditioned

25 air is blown through the air outlet 3. In the indoor heat exchanger 10 according to
Embodiment of the present invention, the heat exchangers 10a using the cylindrical
heat transfer pipes 12 are located upstream in an air flow direction, and the heat
exchangers 10b using the flat heat transfer pipes 16 are located downstream in the
air flow direction. The indoor heat exchanger 10 has a capability of having a plurality

30 of independent refrigerant circuits, so that the indoor heat exchanger 10 can be



al umi num or an alum num a' The fins 11 are stacked so as to be spaced
apart fromone another by a specfled gap, The heat transfer pipes
(cyiindricai pipes) 12 extend through the stacked fins 11. Each heat

exchangéerdhaly dividaddeso, dopéxdirapid, Ywefsettitvss Kbr anamples apdastiahidfthe@heat
heat transfer pipes (flat pipes) 16. The fins 15 are forned of

al um nuexahangersall 0aiandra stdtion. of the Heedextharsrer Op).pApréssiaeaetiacinmgd
of alum numor an alumnumalloy. The fins 15 are stacked so as to be
spaced @@dee farrreheandetanoidifisatiby 8a(fepexdmpled anaxpamaionhedite: thigndier

pi pes (fl at pjgiaes 16 extend 20t hrough the stacked fins 15, [0017]
When t HEOHNESt b@g\fvﬁqm@ﬁrmaﬁhdwded a pectinsdrithest edchpagess1 0 his can

air out 2?: ?Czﬁpg?igi f%&a@on@é%a g%%%ggeé@nfﬁoac{g anmﬁl rﬁgﬁzwn@rn%ﬁpfrﬁm
]E:IyloiNngirll caﬁ_ ﬁe%'{é%r anégepowglgib %b igr(é ?gggééﬁUpsﬁifﬁég%tl %%‘éar‘]“yawldmg
L anst o oy e HE e Lo G SRR R o L B b Gl forme

The | nd@@indeablirRXSHaBash, the t8apedattPabine dohdMorlEdy4iRth BeFUIéWfﬂtli\FoYlgh

30: of independent refrigerant circuits, so that the 1 ndoor hea

Bxchangge difocit Pean bBreventid diom dethd &kdbsshely g¥aeBpked. t wo
sections (for exanple,the heat exchangers 10a and a section of the

heal exchand@0$8] ob). A pressure reducing device for reheat

dehum dification 8 (for exanple, an expansion valve: Fig. 2) is
connect ed betheeidobhbeabdxohadiger d8dntludes eochnestiongbipheatt 2k cAaregeraf.the
This can 5 cause, while, for exanple, cooling operation is being

per f or BANNGSEPD pifFe tInik 20rigsonnaeiad tetah Argeirander pinasrconoeciad ta either

condens%r and part of the_remnai nig& part of the indoor heat exchanger
10 to fioRdIgabiransiepiesapdcatior heahiansiy piagsrRarheneatiragstengipes 12
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the healyddhsh %réoé)bHﬁ%O.l%f&oﬁﬂ]@cti'ﬁﬁ%etﬂ%?é'ﬁLF&orﬁ’ﬂ&ﬁ%n]&it 98 14 B9 Rt

transfer pipes
connection unit 51 of an extended pipe unit 50, which is connected to the outdoor unit

20 101, the indoor unit 100 is connected to the outdoor unit 101. That is, by connecting
the flare nut connection unit 29 to the flare nut connection unit 51, the indoor heat
exchanger 10 is connected to elements of a refrigeration cycle (such as an outdoor
heat exchanger and a compressor, both of which are not shown), the elements being
provided in the outdoor unit 101, thereby forming the refrigeration cycle.

25 [0019]

As will be described later, the connection pipe unit 20 includes two pipes (a gas
pipe 30 and a liquid pipe 40). In order to accommodate these, the flare nut
connection unit 29 includes two flare nut connection sub-units (a flare nut connection
sub-unit 39 for the gas pipe 30 and a flare nut connection sub-unit 49 for the liquid

30 pipe 40). Accordingly, the extended pipe unit 50 also includes two pipes and the flare



15and 16) of the indoor heat exchanger 10. The connection pipe unit
20 is fornmed of copper or a copper alloy and is routed to the outdoor
side through a hole 112 fornmed in the wail 111. A flare nut

connect inobcomidcti28 urst Ht of/thdesktanded pipet irét S@ irctludes the taemadtdoomection
pi pe unit 20. By connecting the flare nut connection unit 29 to a

fl are nstbeaoitecti on unit 51 of an extended pipe unit 50, which is
connected to the outdoor unit 20101, the indoor unit 100 is connected
to the out do¥02Ghit 101. That is, by connecting the flare nut
connection unit 29 to the flare nut, connecti uni.t 51, the indoor
heat exchang®fXi ¢get@diﬁr%élﬁ%eowa)e%uoarmn%é'nB%aWﬂmﬁ?a%qf on cycl e
(such as an thij)or heat exchanger and a conpressor, both of which
are not shomﬁ)), he el ements being provided in the outdoor unit 101,

her by Lo el Ol S oy B S, o
|f°: pe 30 dimlenfbt ﬁ\eﬂhggeégl}weﬁ{ﬂ)rprﬁ%r. 3ti9raf\‘i§rﬁ A5t ShtWAsy Bf thd'main part
are nut connection unit includestwo flare nut connection

sub- uni petHAhddrah@hBH e oMpestd anidaiPreWnblithdhd@exthendgas AdhpegRtFignd
a flare nut connection sub-unit 49 for the liquid pipe 40).

Accor di itlded ssppAtcended (8) aed db) for dBsaiistivn dichedes gipe 3piaresth@ntuid
the flare nut connection unit 51 of the extended pipe unit 50

nocl udepipgan0,fthanvéewsita)comh taoa {1 sbmensicept fd02reNex humiehelsdeittad | s
of the connection pipe unit 20 will be described, [0021] Fig, 2
i ncl udesdefzdis sy éloe cornadtimnspipé unite2hactordingtarigebodicuntdif tiee peesent
Enbodi ment of the present invention. Fig. 3 is an _eniarged front view
of the inentipamill be deseribedbelne wihgeferemegyto kigss2404i de vi ew of the
heat exchanger, Al though Fig. 2 includes separate views (a) and (b)
for descri ptIO&Rbe the gas pipe 30 and the liquid 10pi pe 40, the

views (a) an h) are.the sane cept, for referen nuperals, .The .
Hetarl S bt HaS GBRRRGITTORPR BE: 2 MORsls sabe it HIGe 0 a0 K idUR rine
qyéesent whvention will be described below with reference to Figs. 2
to 4 [6 " The connection pipe unit 20 includes the gas pipe 30 and

and the Ii qufotazg'] pe 40, [00231

The gas pipe 30 is a refrigerant pipe through which mainly the refrigerant in a
gaseous state flows. Thus, when cooling operation is being performed (when the
indoor heat exchanger 10 functions as an evaporator), the refrigerant having flowed

20 through the heat transfer pipes 12 and 16 of the indoor heat exchanger 10 flows out
of the indoor unit 100 through the gas pipe 30. In contrast, when heating operation is
being performed (when the indoor heat exchanger 10 functions as an condenser), the
refrigerant to flow through the heat transfer pipes 12 and 16 of the indoor heat
exchanger 10 flows into the indoor unit 100 through the gas pipe 30.

25 [0024]

The liquid pipe 40 is a refrigerant pipe through which mainly the refrigerant in a
liquid state flows. Thus, when cooling operation is being performed (when the indoor
heat exchanger 10 functions as an evaporator), the refrigerant to flow through the
heat transfer pipes 12 and 16 of the indoor heat exchanger 10 flows into the indoor

30 unit 100 through the liquid pipe 40. In contrast, when heating operation is being



The gas pipe 30 is a refrigerant pipe through which nmly the
refrioera gaseous state flows. Thus, when cooling operation is being
performed (when the indoor heat exchanger 10 functions as an

evapor apefyrmedéviet thegedant haaléxapahgenéa faottlonswashan kenthesser), the
transfer pipes 12 and 16 of the indoor heat exchanaer 10 fl ows out of

t he i nd&dvgerant havogdemedghreush Gesheatserster nines dAtargst6 ofutenindoor heat
16°t uncereliadgs 10l ahe Idars gt Oty aueh 1n5 KOs Pie 8 Neng.
B A e AR Ml e TR
BBt PP arTEUA SRR, nB A, PP e TR chBBrORRte i ¢
orri gera o aoPEEIEIeRact il Bdie T 1S cBle ABASKRIAEN b0 thraygh

i ndoor  fheatquex ptaNa®ls d fghibavs Wﬁhéé'@ghmaﬁfd féRiderd@0 through the

liquid pipe 40. in contrast, when heating operation is being
performed (Vbepsthe indoor heats as an condenser). the flowed through
the heat transfer pipes 12 and 16 of the indoor heat exchanger 10

f1 ows out ofintthe heatlerchanyer at@0rdimy tmgmddiementiol theprpsediGinvdhigon, the

refrigerant having flowed through a pressure reducing device, which

18 an egaspime I isSnhde o fani gjeméatiromipsy 81 éornney of alowinimoergdm eheninum

l'iquid pipe 40 depending on the configuration of the refrigeration

cycle. apnFdacepeer pine 2farmpst efrrorpleswr Bcanmesaday.t hikemisguitae finpie

40 is a liquid-rich two-phase gas-liquid refrigerant. [0025] In the

heat exB'ﬁﬁﬂ’gb'ls raaed PHARGI¥MINGRb etevd hiorgied plealprirwntoran aNmipun alipy

10gas pi 30 i s made h{an | um num pi pe 31 formed of al um num or_an

2l ot nCATSAICOPPER IS 48 RSEIe DI bk Rprr Ao pdhe gl Tiispgges 37 and

al loy. Li i e liquid pipe 40 is de of an.al uginum pi pe 41

For maa 51 CBNESFond e et et A5 e Syt B idhe B 2 Bvfigeond

cop I ! i e .

P4, SOPRYS St AARSEIALLRE: THEPLAT UL PURRE ok B A SPARRR oo

correspong efne. TNaf=1p i ason for using the gas

pi pe 30 angvﬁhﬁghﬁi qui g({oele‘%éb% s@&?‘ﬁgﬁfﬁ%@ gg/%- descri bed structure

is as foll oygp260029]

In general, in the flare nut connection units 29 and 51 connecting the extended

pipe unit 50 to the gas pipe 30 and the liquid pipe 40, pipes on one side of connection

20 (for example, the pipes of the extended pipe unit 50) each have an internal thread
portion, and pipes on the other side of the connection (for example, the gas pipe 30
and the liquid pipe 40) each have an external thread portion. Each internal thread
portion has an internal thread formed in an inner surface thereof and a through hole
communicating with a space in which the internal thread is formed. At the end of a

25 pipe unit on the one side of the connection (for example, the extended pipe unit 50),
each pipe is inserted through the through hole while the diameter of the end of the
pipe is enlarged by forming a flare. The external thread portion is brazed to the end
of each pipe on the other side of the connection (for example, the gas pipe 30 and the
liquid pipe 40). The external thread portions and the respective internal thread

30 portions are screwed to each other. Thus, each end of the pipes at which the flares is



In general, in the flare nut connection units 29 and 51 connecting
the extended pipe unit 50 to the gas pipe 30 and the liquid pipe 40,
pi pes on one side of connection (for exanple, the pipes of the

ext endetbrpique(famexandle, tacpipbaf ¢haexientdedmape uhit &) opdhé icor, sid@df the
pi pes on the other side of the connection (for exanple, the gas pipe
30 and cthenédtigniid fiphpehald)bebaean Hae comaspxicing ahetdh thathtpoed troaad Each
internal thread portion has an internal thread fornmed in an inner

sur f aceppn@né@ndgthe @riaspendmgraecoMbetedgnal thiead paians nl s, dre t he

[ | th dis fq d. At th d of a. 2%pj it h
e o bBoRa e REBY oonbniihaS T R Birsahias oo B2 Soacr
j is i ted t h th hol ile t di f.th
DA o ohBa B SO RHE L e SRR ol B AP e o
ti S . . .each Di t . Sj .
Connect o PRBAeH divtof 8%afibfe. ShuEBRt OLBE AReral i FiehiinS 0. Pou Bty
external thr §7£orti ons and the respective internal thread
30portions are strewed to each other. Thus, each end of the pipes at

which the flgers in s 25k WABRL Sor EEmPIel thhad BRHeeAd meﬁi&ﬁ%gﬂﬁe

50) on the one side of the connection is firmy held between t

cor r espahghingmopipe &1 ametHafi@enalt dohheatbipeulbiueitBedithe s pipe 30 has the
correspondi ng one of the external thread portions. Thus, the extended
pOpe unbtassmmdetraditHroat ipertedrast ipidific30farbe flaes hucorthauitipe s4®-unih39 to be
general, the external and the internal thread portions are forned of
brass wptdreddndhdateminom pipe 3 br Alsvanhie,casei taballmaieriafs ofiberalveninuh
for brazing and workability. 10027] __Here, in the case where,

for exaRpieed1 ane thgfais pet @onection sEl-Wwhl 30 afe Biferentdram eacpigieersand
and the flare nut connection sub-unit 39 of th fagads pi_Be i’g has t he
brass e?F%‘?rHng'X’@%‘d@'ﬁ&@qrﬂ?ﬁlom(9@|¥3WP1°PF@§IOP rdgsigEled sgter ggeurs in a

o R ST S A
g8t Lo SHBaYnEL B A LSHANL HIRTLSBEN 0 %6e oA be a0t o
acer o8 b0 i Bl PSR I Py Shpalh 485 HEGR pie

exanpl eBOiH%stthgf?géns‘;in;fﬁ'@%?tﬁrgﬁd %aﬁid?i RSet3Prmiaterifé EF‘fhéjgl *‘gﬁlf"{‘tr@ﬁg 31 and

al um num pi pe he "Aare nut connection sub-unit .
pi pe 30thagatehfutRioapeclioh 8NRaitt3Y SR iREFNt ddm %&Hbﬁﬁ@%gﬁ% ;&géo@ﬁndlhe

al um num pi pe 31 and the flare nut connection sub-unit

di f f er entectiofiicereids@imeralvaaie cagesivd) agkgscebetiatol yidues doarmesii®mwhere
(gal vani c corrosion) as described |ater occurs in a portion where

alum nuthepalpeniBimaripe BHearid #eeflaretnut epneetticonsshHonit @St arddnaoataat with
contact with each other. For exanp in the' here the gas pipe 30 is

f or med eatly otifert he al umi num pi pe 31 and the flare nut
nnecton sub-unit 39 of the gas pipe 30 has the external 25thread
xportion fori¥d8bf al umi numor an aluminumalloy, the strength of the

screw thread _of the flare nut connection sub-unufficient. Also in
this case, st@cexample, inthe case where the gas pipe 30 is formed only of the aluminum

pipe 31 and the flare nut connection sub-unit 39 of the gas pipe 30 has the external
25 thread portion formed of aluminum or an aluminum alloy, the strength of the screw
thread of the flare nut connection sub-unit 39 is insufficient. Also in this case, since
the flare nut connection unit 51 of the copper extended pipe unit 50 has the brass
internal thread portions, electrolytic corrosion (galvanic corrosion) as described later
occurs between the flare nut connection sub-unit 39 of the gas pipe 30 and the flare

30 nut connection unit 51 of the extended pipe unit 50.
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the flare nut connection unit 61 of the copper extended pipe unit 60
has the brass ntemal thread portions, electrolytic corrosion

(gal vani c corrosion) as described |ater occurs between the flare nut
connecti on q@bzgplt 39 of the gas pipe 30 and the flare nut

connection unitof the extended pipe unit 50. [0029] For

exanpl e, in Edreexasgeleninethe dase wesrepthpea3dips 3Das fardherhbyly aff thdaluminum
al um num pi pe 31 and the flare nut connection sub-unit 39 of the gas

pi pe 30pipas3t ard the Bameanutidoneadtiposub-oemitfdst efiedfasapipaidfurasotheainternal

al umi num ali oy, the strength of the screw 5thread of the flare nut
connect {f6Rad nsrtmﬂ formediof alynsinum er antalummrhaﬂmrt@e stirBathr o therfgrew

tha of TeRd L e laredi g oBnerign Sviueh 28 i JeSTTIoRt o GURITQINH @H] on

t ﬂ'rteaglwghft'ggﬁ;@fésﬁén%ﬁ?% A6E BB EuD hinec21 JaSre S SoriTn eGhREnd of

2670t L BT 31 AN RER Mabe B¢ 1B nERAREHIAT uBlf3; of i Eober

ext ended,pj,Ag éurW50[ 3t bra se ?ﬁ ‘?K@m mbﬂsté]éc WB&hSion
qihe ciifvlfe Cofip

t he gas pipe for um nu p| pe 3 are
nut CO“(QEE‘P\Fdrﬁ@céHBsMﬁ) bs %@s@f bédWFbt@laécd?Jré’ﬁeﬁpeéWﬂwé ﬂ‘@refﬂ@rc%nﬁlébtlon sub-

16conne on unit 51 of the extended pipe unit 50 are forned o

@b um nuomieBO tied YaE PIKB 30 ey thé Mars huesaiitioh drites B6f B é)héﬁéé'@ pfe
the flare nut connection sub-unit 39 and the flare nut connection

uni t 51umit 80 nsufficient. In the case where the flare nut connection
subunit 39 of the gas pipe 30 has the internal thread portion, when
form ng the [PD3Pk at the end of the al um num pipe 31, there is a
concern that_the end 20of the al um num pi pe 31 may crack.

Fur t her nor e, Farexanaee, indhpraasenvheredbegsisyripe 36d¢ ﬁ@snedwooyaqf\tamadummum

corrosion) as described later fromoccurring in a portion where
ext endeliPBidleanthfie %@reanm qqmeept@a suunitcshaklbe aas Mﬁ?t3osqn%ﬂle flare nut

8" he” 1 GHISPIBH WA ALRec B S § menumi‘ﬁee“ formind GhAGmigaBe 2 n”ﬁe‘j
e CasuMSIR A, Lot it SPRRCGHRIAY BN PR AL Sub- o
flares 38 and the flare nut connection unit 51 are insufficient. In the case where the flare nut
connection sub-unit 39 of the gas pipe 30 has the internal thread portion, when
forming the flare at the end of the aluminum pipe 31, there is a concern that the end
20 of the aluminum pipe 31 may crack. Furthermore, in order to prevent electrolytic
corrosion (galvanic corrosion) as described later from occurring in a portion where the
extended pipe unit 50 and the flare nut connection unit 51 are connected to each
other, the pipes of the extended pipe unit 50 need to be formed of aluminum or an
aluminum alloy. For this reason, in the case where the flare nut connection unit 51 of
25 the extended pipe unit 50 has the internal thread portions, when forming the flares at
the end of the pipes of the extended pipe unit 50, there is a concern that the end of
the pipes of the extended pipe unit 50 may crack.
[0031]
Thus, in the heat exchanger according to Embodiment of the present invention,

30 the gas pipe 30 is formed of the aluminum pipe 31 and the copper pipe 32. In the gas
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the end of the pipes of the extended pipe unit 50, there is a concern
that the end of the pipes of the extended pipe unit 50 may crack.
(00311 Thus, in the heat exchanger according to
Enbodi nmpige 80, thbérpsefamt nutrooenteion sBuné Aaisaying en3otersalforrenternal
t he al um num pi pe 31 and the copper pipe 32. in the gas pipe 30, the
brass réhneat pootioreist providedatam endof haviapgpeapifend2rtharebyrprexestimathe
thread portion is provided at an end of the copper pipe 32, ther_eb¥
pr event stigngtheofdhe satav thypad o deeaming Bt ficieshapddbaieng of the pipe from
i nsufficient and .t he .end of t_heogicge from crackij

i

ot el i SEKAGWIFB ISP aYIES CECROMhER e fIRGwe g methe Likeife the dguid

bPass ;?ﬁfgféfoﬁg%ﬁqic{!ﬁ?%?\ n@ﬁbﬁgwéﬁt% QTP i BRar 1RE BraskHare
X j N i . i 4

her eby "o} S0ERGRE Lveliul Se RePioli Bl ERRe Rl BRI i B Blyidea ot

Lhereny | : o _ _ _ (
ot ner wi 20 i & e cBReEing) 43, e Rbh rt il A Kottt i r8 throad
heat exeghangeroRrOnsiifbiche aFIRRE ERBM; tR pldecrdhasstking WEBRhI Alkht t he

al um num pi pe 31 and the copper pipe $2 are connected ?’o each ot her

at a copfefivisoduriviih hé reedf@fiddc bondi ng (bonding in which
nmetais are contacted with each other at a certain tenperature so as

ti0 forma eufo@8Ric alloy). The end of the al um num pi pe 31 opposite

to the connection portion 37 is connected to one of the heat transfer
pi pes 12 or daee,dh thehbeheatchangas hecorgingete AdbbgiméniroféRampessnt invention,
brazing. Likew se, the alum num pi pe 41 and the copper pipe 42 are
connect 8t abnyagm pipar and dheceniies pish3p ere connagtedyio egceaither at a

bondi ng (bonding in whiich netals are contacted wi th each other at a
cert ai nCPBRpEICARATEOR 374y eeterts hradiag: (Benfingdn veysh meiglsaig contagied

Fo one. it dRo e BF S feain sirstss ap anid Biniasleete afioinart ond of
Q5hnect Mt NGHBBPIe o dpRATGHO he canprridhFatbe 4 2 sraheRisc g ang of the
P52, 52488 SHRBEELES 42,060 it B EOTTBSh) 80 SBRIAEN, g
each ot DRk, avFe 3fhindht %)%aﬁgahg'tﬁ@%?ﬁéppigaAﬁ ?re donnBed fQSeaéH‘tS hgr

ends of the cdpper pipes are respectively 1nserted into

ends of 4t heoRhuslidH PoRioRes7 sylea_fétﬁé?oomir?gs?]md FORARAAEtaIOaRAEShtacted
ot her by eutectic bonding (bonding in which netals are contacted with

each ot gh edichother hbh BeHaMPRhRIdIERIS @oass fodofraraeateetit adby)c Fhd emd of
When wat er adheres to the connection portions 37 and 47, in

par ti cutrar aluadhemasipé d 1tdpo asitdto diie thenectiampartion pi7piessodheated t#4lone of the
into which the copper pipes 32 and 42 are inserted, eiectrolytic.

cor r osi bea{ iyavstar pipesri2osi om) ofeshéat ttavsfergpines tibdwy, forevieongiedbrzing.
(in particular, parts of the connection portions 37 and 47 fornmed of

al um nui al u[l@pﬁaf')n alley) in accordance with a principle, which wH be

described |l ater, Thus, in order to nmake _the connection portions 37
and 47 wat erlpristiticulpt, the caaseetins BORIRALS % e WiHhEE 2lomipgntniens 13nd the

m R e R
j tign, dllustrated ipn Fig. 1, .whep the ind it.1Q0 i
PRecal | Ot abfunuinee ) nd Bis dibnahisS 2 did cophEaR s Hasmalbet dewg o
: 40) . : : | ) .
P10, Okl MR It Ay P 26 pd B BLTR o Babhepibdé SPRUTER; e
111 andr@s@e’cﬂ?ﬂ?'iﬁ?&d@in@ﬁ%é LRds 8f tHWuhRa piad 8110 £18898 th'be
accordance w
connected to each other by eutectic bonding (bonding in which metals are contacted
with each other at a certain temperature so as to form a eutectic alloy). When water

30 adheres to the connection portions 37 and 47, in particular, adheres to the ends of the
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staation environnent. Thus, |ower curved portions 36 and 46 are
repeatedly bent and stretched, In order to prevent the | ower curved
portions 36 and 46 from 15being flattened or damaged, the | ower

curved plminomspiés &ndantb4 frietdf whichdheicoppppeipesi32armbppere aidenied,

whi ch have strengths higher than that of alum numor an al um num

al | oy. ¢lBoBBIyiic coOREBEH (Faivania terresian) eeaurpirpthesgorgfection FRriwms 37 anol 47
mm and t he copper 20pipe 32 of C9.52 rrimx t0.8 nm are connecter) to

each ot fiePagieulay, parts eF e srnpediopineeliats 3 4RAdMAToaNEHIH @HIBINEN 1 apf
o ConPUEHBH B AGRAERN G NBB 2 BIRGPie: WSH Wk RRIOBTIDesOIatgToORS. n
har vare B3 b el ol i bR b YA SR 1S GRRBI rat ne
Pl ow ShngctEndtrieSTaRd41he BlbRgRLREEH: SiiKaRidTibes brikbifed "o

contact wi thpgpag al um num al l oy, al um num or the alum num all oy
undergoes the ' ol/vi ng reaction due $0to the difference in ionization

tendency:  2Althd QirlcordfMcting Shparathabbesdarfto RABoAFRE/DMBE Yresent
el ectrolytic corrosion(gal vanic corrosion) of alum numor an al um num
al | oy oipgention, as illustrated in Fig. 1, when the indoor unit 100 is installed, the connection
10 pipe unit 20 (gas pipe 30 and the liquid pipe 40) is routed to the outdoor side through
the hole 112 formed in the wall 111. In so doing, the position of the hole 112 of the
wall 111 and an installation position of the indoor unit 100 change in accordance with
the installation environment. Thus, lower curved portions 36 and 46 are repeatedly
bent and stretched. In order to prevent the lower curved portions 36 and 46 from
156 being flattened or damaged, the lower curved portions 36 and 46 are formed of
copper or a copper alloy, which have strengths higher than that of aluminum or an
aluminum alloy.
[0035]
In Embodiment, the aluminum pipe 31 of $9.52 mm x t1.0 mm and the copper
20 pipe 32 of $9.52 mm x t0.8 mm are connected to each other so as to form the gas
pipe 30, and the aluminum pipe 41 of $7.00 mm x t0.75 mm and the copper pipe 42 of
¢7.00 mm x t0.60 mm are connected to each other so as to form the liquid pipe 40.
[0036]
Also in Embodiment, in order to prevent electrolytic corrosion (galvanic
25 corrosion) of the aluminum pipes 31 and 41 from occurring, the gas pipe 30 and the
liquid pipe 40 are formed to have the following shapes.
[0037]
When water including copper ions (Cu2+) is in contact with aluminum or an

aluminum alloy, aluminum or the aluminum alloy undergoes the following reaction due

30 to the difference in ionization tendency:

13



[0038] In contrast, adhesion of water droplets including alum num
ions (Al3+) to [inumor an alum num all oy does not cause

el ectrolytic corrosion (gal vanic corrosion) of alum num or an

al um num al | 24l, + BE€c2use 2A8+waB€u. i ncl udi ng al um numions is conposed
of the sane atom as al um numor an alum num alloy. Wen water

dr opl et $hiahis| adintigual iariomzed i b a¢rrginghaélratolits eupséen (galsanriopper
all oy, ionization tendency of copper is smaller than that of

al uni nufPrrasianaetarmingnor &) algntioviialley@sictssi on (gal vani c
corrosion) o{opgg per or a copper alloy does not occur. [0039] The gas
pi pe 30 and uid pipe 40 in between upper curved p and 44 and the

{‘ﬁgf ned such CHEESrBHTRRD o Walst dFoEh g deR i gt H the
| . i T i A
47 are AOENPEAFErEREhrur St ol P RV AE BREH RGN ARE

I ndoor BSﬁBsi%ﬁEPﬁQﬂﬁfin&t@l 4y afuhﬁnHﬁPﬁfoxgHﬁ‘!ﬁ%eofﬁ'étWé’t@? hr?b‘fudigg Oa‘rflﬂninum

are, water droplets including copper 10 ow toward the In eat

exchang@insli8 coficse@@fIRS sahRCAOR) %8 lafurARUKPSH 8A A GBinvaN hRo\E OVHS Waler
to occur in portions of the gas pipe 30 and the |iquid pipe 40, the

por t i ongrdygérdnéladimgcalaimiralr ibmelAleH) adhaleutdicopeabl ayopped atltye itveiadtion
transfer pipes 12 and 16 of the indoor heat exchanger 10 formed of
40unmi nuierateray cdicoppeauisn smhaleyr.thé® Gd of Bhwreinum, radacendingtyhelectrolytic
connection portion 37 is disposed in a linear portion 25 hichis in

a subst aatrpaiohy(gakanicoairrqsien)i efrcapber beagapppr pioyddpes nehoetidt an

upper part of the linear portion 35 is to be the al um num pi pe 31 and
the | ower pal®38f the Iinear portion 35 of the gas pipe 30 is to be

t he copper pil_ﬁe 32. i kewi se, the connecti.on

bor ti on' 47 | Sheaioss IR S0 hediaid BRAGL DEWeRRIUAPS SUBGEPaIoNs 34
Syt YFl k SLRoSh 250 10 e bboblB a0 RGPt
7811 oL i BRI 85t f DB s B o R 08
2ot <0 AU B S0 gRSoAa i ot i A1 SRAEcAeKLG0S o
P 42, S RELPAACLY Y 105640 SBlr 1 bR BTt 08 ietohop
curved portions 34 and 44 are, water droplets including copper ions flow toward the
indoor heat exchanger 10. This causes electrolytic corrosion (galvanic corrosion) to
20 occur in portions of the gas pipe 30 and the liquid pipe 40, the portions being formed
of aluminum or an aluminum alloy, and the heat transfer pipes 12 and 16 of the indoor
heat exchanger 10 formed of aluminum or an aluminum alloy.
[0040]
Thus, in Embodiment, the connection portion 37 is disposed in a linear portion
25 35, which is in a substantially vertical portion of the gas pipe 30, such that an upper
part of the linear portion 35 is to be the aluminum pipe 31 and the lower part of the
linear portion 35 of the gas pipe 30 is to be the copper pipe 32.
[0041]

Likewise, the connection portion 47 is disposed in a linear portion 45, which is

30 in a substantially vertical portion of the liquid pipe 40, such that an upper part of the
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The connection portion 37 of thes pipe 30 and the connection portion
47 of 10theid pipe 40 we desirabiy |located at the sane height ievei
because, in many cases, the gas pipe 30 and the liquid pipe 40 are

di sposeliheso pastidro4bés td bs ¢nd aluesinbnopiberd1 &yd trechiwengattsf thenineat portion
portion 37 of the gas pipe 30 and the connection portion 47 of the

li qui d $9 petheolicatid pipe 4@reetohzes tie comnazipip@4@i t uat i on in which

el ectrolytic corrosion (galvanic corrosion) occurs in the alum num

pi pe 41 of t[AB42} qui d 15pi pe 40 due to contact of the al um num pi pe

41 of the liguid pjpe 40 with the co7per pipe 32 of the gas pipe 30
can be preve %@,fthgr?paeeemn H@r,t'OFﬁr:{) hehdhif &re ocated abpys they lawgrgyrved

N L T
535 B1 P 30 AN FaR BPseg dhs 5 % bLAH NP BRCAPp R B ARAe
5 SUPRSSA B RN L SRRISSEARANER | 20 WLh 2 T

dropl ets hayppgacondensed on the connection pipe unit 20 to the
outside of the air-conditioning apparatus. 25[0045] Fig. 5is a

I ongi t udi nal TieeeshEBtioBSHioh BF sTOR@gaE ipive BOrEndaheHonhBetich PBHBHAT7 of
pi pe and t he copper pipe according to Enbodi nent of the present

1hwent i ihe. ligkidpipe 4G ame desisshlp kejaterhat the eaae thetiidllews| ®achakennahang
line AAin Fig. 5) of the connection portion. Condensati on
cannot ¢asesoltE gaspipepd@aeadttee ligyidqupe Ai0rayetdigp asmther 88 dm bpighese to each
unitwith the thernal I% insulating materiai 60 as described above.
Thus, a0'6rEI Bydesaiing toe amanectiorappripncdhabineegaspipes3( and tharabhneginre
70 (Figs. 5 and 6) between the thernal Ii‘/l insulating materja.160 and
the conP@EPnd ¢itpe ligHid Pipe 40raldhgaasne hgiiht ieveditiBitediipnaingvhich
ssnal | hespace,.70 covers, surfaces of the al um num pi pes 31 a 41 and .
he. copeb oy iicSogoRAaRbaN GorEomoR YRR Fh MAoRITAGUE hias dieor the uid
551)16;@%%? &uzér toOI:ortmtggt 8fotﬂgearlu1%1|rpu%s p?p)ze ilfl.| dof ﬁwze H(!]lfll& upslge Et8V\vl\‘;}{hdthtehc(:aopper
pipe 32 of the gas pipe 30 can be prevented from occurring. Furthermore, a situation
in which electrolytic corrosion (galvanic corrosion) occurs in the aluminum pipe 31 of
the gas pipe 30 due to contact of the aluminum pipe 31 of the gas pipe 30 with the
copper pipe 42 of the liquid pipe 40 can be also prevented from occurring.
20 [0044]

In Embodiment, condensation is suppressed by covering the connection pipe
unit 20 with a thermally insulating material 60 in order to prevent leakage of water
droplets having condensed on the connection pipe unit 20 to the outside of the air-
conditioning apparatus.

25 [0045]

Fig. 5 is a longitudinal sectional view of the connection portion of the aluminum
pipe and the copper pipe according to Embodiment of the present invention. Fig. 6 is
a cross-sectional view (arrow sectional view taken along line A-A in Fig. 5) of the

connection portion.
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and 41 against gravity through the water having condensed and
staying, thereby causing electrolytic corrosion (galvanic corrosion)
of alum numor an alum num alloy 10to occur. [00461 According to

Enbodi nent, €vedendstivnosppet beawsyiletehepcappiad py peser8) tredcettheatibihqlipe
are formed of copper or an copper alloy, diffuse against gravity
t oward thié 28 with thenheinpely Bsuiatitnganateiie 60 astdasonbed ablRygi ddus, a small
condensed and staying in the 15snall space 70, a zinc diffusion |ayer
i s formamaimt pﬁwaiqrrhay@w epndensedottayhe asmallfpaceiPed iz aaad £1 bepveen
t hat corrosion of the alum num pipes, 31 and 41 can be . pressed. By
orng t M hepraly insdasfodiarit BREN e RIoT PG U] Theqvaler
formed of al um numor a |l um num al | oy can suppr essed, .
2Bcor di Agripe Popeleed ARf Savie Bt fedundlisPat 75 KBRS GHEs S he aluminum
refrige i . s ] ir . ti

'9 @ﬁ%ltsf uQné’ﬂﬂéﬂ%‘ tﬂ%ec%plpﬁé pipes 32 Lid gf?slbﬁgégarﬁunhgﬁls A A%'l]a gé]sdﬂt,

the zin Sion layer “on urfaces o m num pi pes

41 f ; i ' ) ;

o1 pesor ooy nF CRe BthepBLL PRI 42 SRS oA Sne Bluminm pipes
anr eat ngAtaref41 BQaiﬁbU@?a‘Wﬂtﬂbﬂ@ﬁ t@d waier Hvih§tBRdeMed B8d Q{dwﬁglltﬁéﬁ!bg

an alum num al | oy, the heat shrinkable tubes or c attached or applie

to the cansingEleanirgddic cINSsIGT (giidardid compsion) applunsiduer oran anirhinghyali®y
ranges of the al um num pi pes 31 and 41, the ranges being covered by

e thetoratdw. i nsul ating material 60, in order to prevent water from
adhering to the connection portions 37 and 47, in this case, it is
desirabl e t hi@046he heat shrinkabl e 30tubes are attached or coatings

be applied to the al um num pipes 31 and 41 while the pipes 31 and 41
are still coﬁmdlmo&rpbgdmeranemwmﬂézppﬁ@am%w%f@fﬁm%@@@mrcplpﬁ%%

ALt er nafd 4ty WA SieloaRED < 6oPBet 8hat FERBAEAIONATLIRE AUAAIAY DY [uerd
AN ARt 060 A Bt b el ath 4N e
R30Sy SRR, B BB ol P JETHEA B ind Wbl Bt R P e
aluminum pipes 31 and 41 so that corrosion of the aluminum pipes 31 and 41 can be
suppressed. By doing this, progress of corrosion of the aluminum pipes 31 and 41
formed of aluminum or an aluminum alloy can be suppressed, and accordingly,
reliability of measures against leakage of the refrigerant can be improved.
20 It is desirable that formation of the zinc diffusion layer on the surfaces of the
aluminum pipes 31 and 41 formed of aluminum or an aluminum alloy be performed on
original pipes of the aluminum pipes 31 and 41.
[0047]
Alternatively, as an anti-corrosion treatment of the aluminum pipes 31 and 41
25 formed of the aluminum or an aluminum alloy, the heat shrinkable tubes or coatings
attached or applied to the connection portions 37 and 47 may be applied or attached
entirely to ranges of the aluminum pipes 31 and 41, the ranges being covered by the
thermally insulating material 60, in order to prevent water from adhering to the
connection portions 37 and 47. In this case, it is desirable that the heat shrinkable

30 tubes are attached or coatings be applied to the aluminum pipes 31 and 41 while the
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al um num pi pe $1 and 41 are connection pipes in an assenbled state
bef ore being brazed to the heat transfer pipes 12 and 16 of the

i ndoor heat exchanger 10. [0049] atively, a dad material, which is
f or med afunainoor giperatidraral 4 aace atilhcgimeactisngiiped inehassembid styte before
exanpl e, A7072) superposed on the core |, may be used for the

al um nuheppiggeszed tatie Raatdeandier pipeeri2 ant toof e odoor baahnerthanger 10.
appl i ed. [0050] I n above-descri bed Enbodi nent, an exanpl e of
the heat excWaf8kr according to the present invention is installed in

t he i ndoor upjt 100, Ho ver is clear that the heat exchangg ace
he pr esent i REfAYas) nth§?re§P$'QB t'l'e@t'i"ﬁgt gl HTYHT PIRAS

8 the &fﬁé@ﬁ?ﬁﬁﬁiﬂ?‘ﬁﬁﬂ'ﬂ?@%n%ﬁﬁy Alor A g afﬁ@igncﬁﬁegﬁi{?gh %%39 be
mvent 1 BROHES3 6E PiREa IR e PR 5 FHEEBP B RneBRERE ABub s &f&r iR
ahove- dgse s KRGS AbCEATBA 4314 BHBSEN chBRICH LISIgE

pi pes 1 e nsfer pipes 16 are use

heat exsh@afggm &?e FONRY 81 -ard '&th&‘iﬂﬂf piReatin ﬁﬁcd?,@@ﬁﬂﬂedgtd’t‘@beﬁ@ being

either the heat transfer pipes or the heat transfer pipes
[0052] bmzabdavendesef trapsfek maahd 18nofena il corafeat bﬁclﬁ@@ger 10.

exchanger 'indoor xchanger ) includes fin-tube heat exchangers.
towever, it [0948] ear that the

Alternatively, a clad material, which is formed of a core material and a high
corrosion-resistant aluminum alloy (for example, A7072) superposed on the core
material, may be used for the aluminum pipes 31 and 41 as the material to which the
anti-corrosion treatment is applied.

15 [0050]

In above-described Embodiment, an example of the heat exchanger according
to the present invention is installed in the indoor unit 100. However, it is clear that the
heat exchanger according to the present invention may be installed in the outdoor unit
101. That is, in above-described Embodiment, an example of the heat exchanger

20 according to the present invention is used as the indoor heat exchanger 10.
However, it is clear that the heat exchanger according to the present invention may
be used as an outdoor heat exchanger.

[0051]

In above-described Embodiment, an example of the cylindrical heat transfer

25 pipes 12 and the flat heat transfer pipes 16 are used in the indoor heat exchanger 10.
However, the indoor heat exchanger 10 may use either the heat transfer pipes 12 or
the heat transfer pipes 16.
[0052]
In above-described Embodiment, an example of the heat exchanger (indoor

30 heat exchanger 10) includes fin-tube heat exchangers. However, it is clear that the
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present invention is applicable to a variety of heat exchangers. That
is, the present invention can be inplenented by connecting the gas
pi pe 30 and the liquid pipe 40, which have been described in

Enbodi mpresentt inveatipn és epplidailett a oarietyoofehdad &ixcleandrem gdhaé éayithe edesent
with heat transfer pipes fornmed of alum numor an alumnum5

[ Ref er eiml@nspg@anm%impl@meatﬁd by conngctinguberags pipaidP and e, lirid pipe 40,
filter, 3 air outlet, w nd directjon lﬂ%: ust ment nmechanism 5 fan, 8

pressur WW@UD@Y%BG%ﬁﬁé%”bQﬁ inc lembatinaRMTitae Presant swention; e deat
e Ryt I 5o O o L

nnect|E pi pe unit, 29, 51 flare nut connection unit, 30 gas pipe,
41 af ‘num pi pe (first refrigerant pipe), 32, 42 copper pipe
(second ), 33, 43 fall portion, 34, 44 upper curved
porti on[é%g'ér%%rs@hggﬁla ortion, 36, 46 |ower curved portion, 37, 47
connecti on g gn 39, 49 flare nut 15connection sub-unit, 40 liquid
pi pe, 50 exten ed pipe unit. 60 thermally insulating nmaterial, 70

smal | space, 1 K3Usingdoqir Mtt 2a fifds Qtélﬂ@@t'letUJIWmd KB coomndifusenest
space, 111 wall, and 112 hole. [Name of Document] CLANS [Claim1] A

heat ex nimmarsm: @, 8i press@eheducingafsias fopirpieedtatgimenidffication] t0mdoor
an al um num aand connection pipe unit through which a

nef ri gehaat exdhanigeg 16, 16b Hdaé erelaanderaht fiay 1phpet tiadsfer piger joybnanital),

flowng into the heat transfer pipe pass,
15 fin, 16 heat transfer pipe (flat), 20 connection pipe unit, 29, 51 flare nut connection
unit, 30 gas pipe, 31, 41 aluminum pipe (first refrigerant pipe), 32, 42 copper pipe
(second refrigerant pipe), 33, 43 fall portion, 34, 44 upper curved portion, 35, 45 linear
portion, 36, 46 lower curved portion, 37, 47 connection portion, 39, 49 flare nut

16 connection sub-unit, 40 liquid pipé, 50 extended pipe unit, 60 thermally insulating
material, 70 small space, 100 indoor unit, 101 outdoor unit, 110 conditioned space,

111 wall, and 112 hole.
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t he connection pipe unit including a gas pipe through which
the refrigerant in a gaseous state flows, and a |iquid pipe through
which the refrigerant in aliquid state or in a tw 1(1lphase
aasliguid state flows, the gas pipe an a first refrigerant e liquid
pi pe each having DC forned of Wnnil-tun-1 or an auniinum alloy, and
a second refrigerant pipe forned of copper or a copper alloy, the ;1
i pe and t (aecdiipqustentl&rlaiiPi pe bei ng connected to t he
st refrigerant pipe having a fall portion connected to the heat
transfer P8 Whe fall portion extending downward reiative to the
heat transfer pipe \A%ei n each. connection portion between the first
refrigerant pi%@eé‘ﬁﬁx? AECORWISEYY i gerant pipe is disposed in the

21 port on, o nEBPShEa! s iy PR LA SREH S 45 o'
5 a connection pipe unit through which a refrigerant flowing out of the heat
transfer pipe and a refrigerant flowing into the heat transfer pipe pass,

the connection pipe unit including
a gas pipe through which the refrigerant in a gaseous state flows, and
a liquid pipe through which the refrigerant in a liquid state or in a two-
10 phase gas-liquid state flows,
the gas pipe and the liquid pipe each having
a first refrigerant pipe formed of aluminum or an aluminum alloy, and
a second refrigerant pipe formed of copper or a copper alloy,
the first refrigerant pipe and the second refrigerant pipe being connected to
15 each other,
the first refrigerant pipe having a fall portion connected to the heat transfer
pipe, the fall portion extending downward relative to the heat transfer pipe,
wherein
each connection portion between the first refrigerant pipe and the second
20 refrigerant pipe is disposed in the fall portion of the first refrigerant pipe,
the connection pipe unit is covered with a thermally insulating material,
and
anti-corrosion treatment is applied to each first refrigerant pipe covered
with the thermally insulating material.
25 [Claim 2]

The heat exchanger of Claim 1, wherein

12



anti-corrosion treatnment is applied to each first refrigerant pipe
covered with the thermally insulating material. 26[C aim2] The heat

exchanger of Caiml1, wherein the gas pipe and the liquid pipe
each have a curved portion in a |lower part of the fall portion of the
first refrigerant pipe, and each connection portion is |ocated

above the correspondi ng curved portions, [Caim31 The heat exchanger
of daim1 or the gasepiperand the liquitepiperarsbthaye aevVEdPasHoR eadeweppas
and the connection portion of the liquid pipe are |ocated at a sane
hei ght i e®&th ef@ﬂ]p&iﬂﬂﬁmW ti‘@AHSfaquﬂgﬁfﬁﬂt P'Pénaﬂ@ appar at us conpri si ng:

he h h f
the heat exc Sedch connectl%nop%?tlgn |sqocated above tﬁe corresponding curved
portions.
5 [Claim 3]

The heat exchanger of Claim 1 or 2, wherein
the connection portion of the gas pipe and the connection portion of the
liquid pipe are located at a same height level.
[Claim 4]
10 An air-conditioning apparatus comprising:

the heat exchanger of any one of Claims 1 to 3.
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