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1 DESCRI PTI ON REFRI GERATI NG APPARATUS ASSEMBLI NG

METHOD Technical Field 5 [0001] The present invention

relates to a nethod for assenbling a refrigerating

apparatus including a conmuhication pipe of a

plurality of pipes joined to each other by brazing.

Background Art [0002] Conventionally, refrigerating

appar at uses have been RIPTIQN; hcl ude a

refrigerant circuit performnng a vapor conpression
REFRIGEIAT NG APRARATUS A EMBLINGMETROW o1 11 ger ant

The refrigerant circuit of a refrigerating apparatus

of this kind is formed by connecting an indoor unit

i ncluding a user side circuit and an outdoor unit
Techpical Hield) a heat source side circuit to each other by

means of a communi cation pipe (for exanple, Patent.
[00§3d c ihe: presant inyantior relatss tona methedyfor assempliag paefigesatipg apparatus
. this kind, the indoor unit_and the outdoor unit 15
inclyding psemmudcation pigeaftadayralitveofnipasd gimad toeagh other by brazing.

installation site and assenbled therein. In
Backgraund Any the refrigerating apparatus, the indoor

unit and the outdoor unit are set at the respective,

(000t Cpmeantivaslly, refigersting, appryatusast baver deepmermewhigh include a
means of a conmmuni cation pipe to formthe refrigerant _
refrigeraptj circujt opyfrmimg ag VaRsK r ¢ayeprassiorny refigeration scyste i eirculating

kind, if the comunication pipe is long, a step 20 of
refrigerant.n gTheneefidgarantrritsuitiodm ngirigerating] apparatiy of thisuriad iig formed by

of pipes to each other is carried out on the )
conpeeding [an Andasn ugitircluding ajussrrsidacironit and gaouideos ok inplydipg a heat

on the installation site, brazing in which a sol der
soufcg sifel ¢lecyititp eacly ahenby angass of apemmuydeatioarpips opepanple, Patent

to join the pipes is enployed in many cases. Brazing
Docquaneatrp)- oyed especially in the case where the

communi cation pipe is nmade of copper. 25 Patent .
[0003d cEere a trefrigepativa rapparatust einthisalsind; he ingieor anig anpdethe outdoor unit

Publ i cati on No. 2003-314909 Summary of the Invention
marmfaerednin atfagtoryhare (cayesye éo an dnstallation site and assembled therein. In

assembling the refrigerating apparatus, the indoor unit and the outdoor unit are set at the
respective set positions, and then, the umts are connected by means of a communication
pipe to form the refrigerant circuit.

[0004] For a refrigerating apparatus of this kind, if the communication pipe is long, a step
of forming the communication 'pipe by joining a plurality of pipes to each other is carried
out on the installation site. For joining the pipes to each other on the installation site,
brazing in which a solder is melted in a gap at a joint part between the pipes to join the
pipes is employed in many cases. Brazing is employed especially in the case where the
communication pipe is made of copper.

Patent Document 1: Japanese Patent Application Laid Open Publication No. 2003-314909

Summary of the Invention

Problems that the Invention is to Solve
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2 [0005] For brazing, the joint part of the pipes is
heated by a gas burner or the like to nelt the

sol der. Wen the joint part of the pipes is heated,
the heated part and the peridheral part therearound
have high tenperature to oxidize the surface of the

(009 Ferrating, e HePBI GEE RS AL @ Brs BHRF G iptlike to mel

is 5 deposited on the inner surfac f ,the .

the seldsiuni When B¢ JpiHeas of HhroPReS Brhsred: (ertiertsd paptang the peripheral
apparatus, flowing refrigerant, will el f . the oxid

part herearpyad havs bigh demperatyreio qidias thersugipce pifhe hlgql'tempefa%“e part

. conpressor, |eakage of refrigerant fromthe, expgnsign .. .
in thg| presensh oft pEygenkiber @8] theasby; gereratings &:‘f?ﬁ’,deanilfn such oxide is
operation called nitrogen substitution i.n which

deppsitedoeye thei inneresirface af die sRmIBRREYIqnspips of it axsembled rgfrigerating

not to cause oxidation of the inner face of the @#gﬁf' £

appawatus, flowingrefugssant tillipsel off theepids O FasRirgublpsysu 150rder o
joint part is brazed and involves conveyance of .

the eopmprssont leakage lof zefrigerant fromp dhe expansion valie ang e ke
| i ke, which means that nitrogen substitution is nuch .

[008GInFpr thas reasah @n epFwgtion aglled mg'ggﬁnt substatuien é‘hmhifilgmg"gen 1s sent

_ refrigerating apparatus including a co ni catiQn pieﬁ .

intpthegpipesuisatarmed ot sooanpet t9j guse oxidations pk theinner, fage o the pipes.
the communi cation pipe involves nuch | abor and effort.,

Nitregen | mibbténtion is hequised: s¥erywhntee Opt Joinkfpary ds Arpseg and involves
apparatus includes nmultiple indoor units_ and/or where

conyyance ofreguipmant, suchhasd niteogen 8as exlinger ard thepike; W\@ means that
brazing and nitrogen substitution to thus require .

nitrogens isukstigition isvowehs complicatrs ORFFatien.f ofif .3 [re%@tv] inTpsgembling 2

resent invention has been nmade in view of the . . .

refrigerating spparatus includings epspmupication pipewf & plgralitg phdnined pipes, the
met hod for assenbling a refrigerating apparafus .

stepy offopmingcthe comOmmination PHg Ny Ves fpéc}b]f%b‘af agd gEgrt. ¢ (Pagficularly, the
pi pes joined to each other by brazjng. Means for

casSothera dhe refrigereting apparatus sncliades; myltiples indoer yputs jgad/or where the
present invention is directed to a nethod for o

coramuminttiompipe is dester requires repgtitiysphragingsandyiiragem substipption to thus
source side circuit (11), which includes a conpressor

reqyirg yonsid¢rablhamounys of leborandetiodat exchanger (24), and a
user side circuit (12), 25 which includes a user side _,

[OOﬂ%]atThemmeeWer(t@B;laS wade in Hew ok thickregeing Andshasiis object of
steps of: a conmunication pipe formng step of . )

pro¥iging rey simplsnmoethodhtfon naqgerpglm\l&a ngfrigesatingn gpparatus including a

communication pipe of a plurality of pipes joined to each other by brazing.

Means for Solving the Problems

[0008] A first aspect of the present invention is directed to a method for assembling a
refrigerating apparatus including a heat source side circuit (11), which includes a
compressor (21) and a heat source side heat exchanger (24), and a user side circuit (12),
which includes a user side heat exchanger (33). Wherein, the method includes the steps
of: a communication pipe forming step of forming a communication pipe (45) by joining a

plurality of pipes (46, 46, ...) to each other by brazing; a refrigerant circuit forming step of
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plurality of pipes (46, 46, ...) to each other by
brazing; a refrigerant circuit formng step of 3
formng a refrigerant circuit (10) by connecting the
heat source side circuit (11} and the user side
circuit (12) by neans of the communi cation pipe (45);
and a communi cation pipe cleaning step of ¢jrcul atjn
formivgr3 grfrigprant HIuH1PbbY icganesHing dhe heatsopreg)st laﬁui“vdlﬁg and the
t he poqgressor (21) after the Lefrigera?t ircuit , )
usef gderrirgnit (i) by smneapnpf e sampymicstien pig (@PF apg @ femmunication pipe
generated and deposited in the conmunication pipe (45),
clegning 1stepc ofneiravleting aafrigesat in Jhe, refigsrany ‘tlt?uaoﬁ“gcby dgiying the

peel ed oxi de on an upstream side of the c%ﬁgressor
€

-+ conpzegsor (21) pler the mfrigerantcireyit dermaing sigpds completed dorppeling off oxide

Referring to a second aspect of the present invention, )
gengratech and slenpsitedain tie porpmunicpidemiping §43pin; Hhey pEMAUpication pipe
aspect, the oxide is collected by using a collecting . |
formingseer todm)lectithe peeled gridaien @ upsteane side gé thmeompprssset (21) in the

only in the communication pipe cleaning step. [0010]
heaReduses sidgciranit{lihi rd aspect of the present invention,
in the communi cation pipe cleaning step in the first . .
[0089] Refasring 46 pesctondraspeqt of theypresent inventiopcin the sgmmpinication pipe
turbulent state in the refrigerant circuit (10).
cleqniny step fe ther fitshgspeet, shef oxide ks epllseted byfusingea gpldecting member (40)
i nvention, in the communi cation pipe, 15 cleaning step
thrqughavhjiclothe refrigetant passestontpin the comasinicetian pingeleaning step.
refrigerant is circulated in such a way that the | .
{oot e Regz;riagmtto ¢i birdaasgedt ofrthenpresentcinypniiars dp the cpmmugigation pipe
into the heat source side heat exchanger (24) and the )
cleandng step itethis dust oz sedoad gepect, 1) refiigarantds eireidated i g fsbulent state in
refrigerant circuit (10) and is then returned to the
the gefrigerapbaircuit(19). [ 0012] --- Cperation -- 20 In the
first aspect, the conmmunication pipe (45),is formed, by .
[001 b} Riefryring 80 arfanith pspsct op theepregeng invegtion, in)the gommaymication pipe

other by brazing in the communication pipe formn .
cleaningstep im ik ene hEthedirvietorthisd aspastss the liegnlgrﬁg peeirculated in such a
performs no nitrogen substitution in which nitrogen
way shat dhe réfrig¢rantdischarged fsomebe compressor (21) flops iatecthe heat source
ot her by brazing. Accordingly, heating of the pipe .
sidg 4@yt exchahgerz(24y andaths wser csigcdbﬁt ogxchangen 33 ife this erder in the
of the pipes (46), 25 with a result that oxide is
refrigapargiciredit 6k0) ahé Is thereretirnedtogthe corapressey (2bk med
communi cat i on
[0012] --- Operation ---

In the first aspect, the communication pipe (45) is formed by joining a plurality of
pipes (46, 46, ...) to each other by brazing in the communication pipé forming step.
Unlike the conventional case, this aspect performs no nitrogen substitution in which
nitrogen is sent in joining the pipes (46, 46, ...) to each other by brazing. Accordingly,
heating of the pipe (46) for brazing leads to oxidation of the inner face of the pipes (46),
with a result that oxide is deposited on the inner face of the thus formed communication
pipe (45). In this aspect, the communication pipe cleaning step is performed after the

refrigerant circuit forming step is completed. In the communication pipe cleaning step,
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pi pe (45). In this aspect, the conmunication pipe
cleaning step is perforned after the refrigerant
circuit formng step is conpleted. In the

conmmuni cati on pi pe cleaning 4tep, 4 the conpressor
(21) is driven to circulate the refrigerant in the

eizgrfngjl era gp:rééi’lflft{)[p(él?%}‘éatf%ﬁ N e r frl erﬂ%qr%rgor\:/i’rscmt (10).
t he, oxi de, deposited.on the |

Whg Eh%ﬁ%&@(% rtlo‘yfsprg t{ngr € nxmim&@gpn bine Q“ﬁgqﬁ% %@nng%jﬂréce Works on
the B Gppastid.an She R e of 8 fPEPIRicsion heﬁrreﬂ‘*%b{m gk e oxide.

in, the heat s urce side. circuit 3
Theynealed axiteds fpebio A EY B61TF BIEETanG i tstieLied o T bergm side of
for collecting the oxide,,  The, kﬁ?gl gerant is allowed
the poymprassor (1) dﬁgﬁlteﬁbso@&elsé‘h‘r"r?ﬁl er (40) only in the
conmuni cation pi pe_cleaning ste ot her rds, ..no .
[00} 3 In thersspends aspaed, thercoligeting e d“@&tt H@edrféﬁﬁg‘fecfl&%)ﬂ‘e oxide.
after assenbl i ng_ of therefrlg [ par a us‘&ﬁ) I.S . h
Thec gpijgeranly is fdowe@fa] Pas tbrrélgbh ‘&Eﬁ%@é merpper (40) only in the
refrigerant is circulated in a turbul ent_state jn t
compaynicajionapipe dleaning step-0ln pHher EorddniR TPEEETagh f'tﬂ 5‘“’“%}‘ the
cl eani ng_ st 8 For causi ng thremgrrbul ent flow
collpeting yernbert(40) after pasepibljag 9f thergigerpiipg appRraig IF Bwnpleted
rate to sonme extent. Therefore, this ect,
(00} i e tBird aspecie ecafrigsEant i8It AR TR STl ipdhe refrigerant
flowrate at which the refrlgerant becone

S |
circpit (b)) isrthe sommaunicatiop gipes¢leaning [§teps o P Faus @lﬁ tusbjlent flow of
gas refrigerant discharged fromthe conpressortgétﬁlb_g P
the &fﬁaerﬁ@te ¢he mﬁégqrart}trrvéﬁt hevs pJaes flow 1ate FRsqmee Fx erefore, in

si de heat exchanger 2 flows into the r side
thtshqgagct,eﬂ'@h@ﬁ@qrm(tgg)cucplg eévagrﬁ)pgpgrgapm b lgyge ow rate at which the
refrigerant in the user side heat exchanger (33), and
TEﬁ't@f@h omesun Adwrbplent {eleheat source side CI rcuit (11).
In other words, the refrigerant_flows_f he heat
[0k, thes b caspeat the( ges) refiagersid. discarEed Eomg %ﬁP‘t“P{ei%f (21) is
20thr09\glhthellqwd si de communi cati on i &‘gh th
condensed insodiqpidgsfriaseant itthe deatsourseside e(amc g {#b- Hewp into the
source side circuit (11) through the gas side
user: sidaLiRL skehanepl b?e")( ispyaporaied in éaélfeg'tg‘?éa“é at% the ger side heat
comuni cation pipe (45b) is larger in_diangt t 1%
exchanger (3 @ndsrs en eegHmehICRIeiisAt FYse 148 abfcmfa other words,
accordl n Iy, much oxide is deposited in th [
werfrgm fhe hesijoufrrepide @Fi’ﬁ‘é‘rt éaﬁm ﬁletlr?at Stdﬁ “circuit (12)
the i qU| d side conmmunj cation pip
through the liquid side communication pipe (45a) and flows from the user side circuit (12)

to the heat source side circuit (11) through the gas side communication pipe (45b). In
general, the gas side communication pipe (45b) is larger in diameter than the liquid side
communication pipe (45a), and accordingly, much oxide is deposited in the gas side
communication pipe (45b) when compared with that in the liquid side communication pipe
(45a). In this aspect, the gas side communication pipe (45b), in which much oxide is

deposited by brazing, is located on the return side of the communication pipe (45) in which

the refrigerant flows from the user side circuit (12) to the heat source side circuit (11).
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25 (45a). In this aspect, the gas side conmmunication
pi pe (45b), in which nuch oxide is deposited by
brazing, is located on the return side of the
conmuni cation pipe (45) in vhich the refrigerant
flows fromthe user side circuit (12) to the heat
source side circuit (11). 5 Effects of the Invention
Effectrofghe Ipvent®npr esent i nvention, though oxide is
deposited on the inner, face af the cQq ni cati.on pipe
[004615in. The Presens ciRHenioBa (hRIRBLPRE (i dPAgIEd: O 1he ianes Jagg of the
is peeled off fromthe communicat]on, pi pe 45%. nd led off
compminRaatios BiRer(46hin 9 MTERITIEN D OTRINEATM IS e ispecled o
Accordingly, with |l ess or no oxide remaining in,th .
frone therapmmunicasionpipe (451 3nd celigctadniy the COWEIHF@%?I? Qlé’Féi’raHB‘g step.
appar at us 85) after assenbl ed causes no troubl.e L&atgg. £
Accoulinglpswith 1¢ss D no qxide BRiNag i thesgopampniogtionpige (4r3, driving 0
i ke, which has been caused due to the presence of
the eoffiperating: appasatusl ($raftes sasemblodycauses B Souble g ihe compgessor (21),
nunber of joint parts to be brazed is jncreased, only,
the expansipmwalye (32 anchibe like, whish dawrhesm caussdofpep dae presence of oxide
cl eani ng step results in 10 | ess or no oxide remnaipi % .
geneteiedsint agemblingie Btherntveat if dhe prugeber ﬁ)J.OercR%ESdﬁOnE? ;UP azed is
unl i ke the conventional nethod in which nitrogen .
increasiedt only onertinies peréormenereel thefooppumigation Hips, eleanuAg step results in
troubl e caused due to the presence of oxide does naqt ]
lessi orcneawads remainingr ddpesitedoin she compuaisation pigg KDpr Aserdingly,
joint parts. This elimnates the need, of nLtroggn
unlike/$ke gonvemtional methed injwhisly @itregensuibstifutipn is pertprmgdy effort for
(46, 46) in brazing with trouble of the refrigerating .
preveBting frenblecsuged) dusata shel presence oftoridedess aet incggasg 7 proportion to
generated in assenbling obviated to thus  reduce the .
an inemasednto-berbrared doipt parts. ¢ Adis dimingies the nrgd A5 piirogen substation in
(5). [0017] Referring to the second aspect, the . )
whicls hitragen as serit gniedghe pines\(#é 46 in bssging, wthi truble of the refrigerating
col l ecting nmenber (40) after assenbling of the )
apparafusi(§eeansechdueoshe presence B oxide gspprieddn assembling ppyigted to thus
collected at the colleting menber (40) in_the
redupertheimias-doifor ghssmbling the wefigerating2pparatusddhi ned in t he
col l ecti ng nmenber (40) definitely even after )
[00 KA s Befering) tofthe isecond efspecte thet Tefidgean s it allosyed tg flow into the
conpleted. This definitely prevents trouble in the,
colleating member (4))aftet nesembling of dhe veftigerating pppasays (Hlis completed.
l'i ke of the assenbled refrigerating apparatus (5), .
Thewniidhcdibestedens thecenlieting eesnben (40dn Sheeempmanisptionpige cleaning step
generated in assenbling. )
is retained in the collecting member (40) definitely even after assembling of the

refrigerating apparatus (5) is completed. This definitely prevents trouble in the
compressor (21), the expansion valve (32), and the like of the assembled refrigerating
apparatus (5), which has been caused due to the presence of oxide generated in assembling.
[0018] In the third aspect, the refrigerant is circulated in the refrigerant circuit (10) at a
comparatively large flow rate at which the refrigerant becomes in a turbulent state. When
the refrigerant is circulated in a turbulent state in the refrigerant circuit (10), irregular flow

is accompanied by the refrigerant to increase, in combination with the refrigerant at a large
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[0018] In the third aspect, the refrigerant is
circulated in the refrigerant circuit (10) at a 25
conparatively large flow rate at which the refrigerant
beconmes in a turbulent state6 Wien the refrigerant is
circulated in a turbulent state in the refrigerant

circuit (10), irregular flow is acco nied by the., . ]
flow gate,i t@@rsgmnrtgofor%weﬂ%@ op the. gxide Klepel iR ¢ P'gf@mumcatlon pipe
refrigerant at a large 6 _flowrate, the_shearin

| .
(45 Shesebypacking fomueh mosy pgide deoadditaen, ithe foges for calsing the peeled

conmmuni cati on pi pe 45), thereby peeljng off, nmuc

. . ( j h o .
oxideoiodlayx insaeasess thesehyt tednting the amapunt of exide Fermainipe;ipdhe refrigerant
. peeled oxide to flow increases, thereby reducing the
circaitbUitas Far asxogeblee nllienees the eonumunipation; pipe (45 canbe elganed further
(10) as far as possible. Hence, the communication pipe
relighls) can be cleaned further 5 reliably. [0019] In the
fourth aspect, the refrigerant is allowed to flow in _
[001Helryabe sfayeth aspeatinthsarefoigensnbds (albyed jta fpwcin mhengas side
oxide wll be deposited, when the refrigerant flows
commpwmicationtpipé €48b) simuwbishgneph exide will beidepositedymiben theeefrigerant
oxide is collected. Accordingly, alnost all oxide to
flowse tpwaide dheofifeaf rsomcehside oginanit d41) dn phisk thes)oxide is collected.
peel ed 10 off fromthe gas side comuni cation pipe .
AcconBinglyadlirest alhexide o bepecierd off frope thet qonuuigicatio pipesedS) is peeled
side circuit (12), and flows directly into the heat
off &rour the gasoside coromunicatian pins (48b) efien %etre&lg@ram ppasses through the
upstream si de of the conpressor (21). Thus, alnost_all
user hidepainduitd(1@). awd fiosvscdirdcdlytintp ithambestasaurse sife egircyit (11) to be
part where it is peeled off, achieving reduction in .
colleetedint thehpsianisideofatha icomprassar{@1). efFhugezimest all theneeled oxide
(10) as far as possible. 15 Brief Description of the,
is collentidhigemediately] affer lagat] whereitlispeelgd odhy @ngsmg dedugtigmin amount
showi ng a construction of a refrigerating apparatus
of oxiskegnivhindngin the reffigérgatrainchii ¢1®Bms daraspossibleenbl i ng
nmet hod in accordance with one enbodinent. [FIG 2]
Bri¢fl pscpiptionafshe Drawiigsvi ew of joint parts of a
communi cation pipe. 20 [FIG 3] FIG 3 is a sectional
[0020]e{¥I61]a r ecobKr} isomt achearaticndiagram dshewdng 4 tcenstruction of a
enbodinent. [FIG 4] FIG 4 is a sectional view of a .
refrigetatingr gppavatusiassembled dycarrgfrigseating apparatus assembling method in

accordance with one embodiment.

[FIG. 2] FIG. 2 is a sectional view of joint parts of a communication pipe.

[FIG. 3] FIG.3is a sectioné] view of a recovery container in accordance
with the embodiment.

[FIG. 4] FIG. 4 is a sectional view of a recovery container in accordance
with Modified Example 3.

[FIG. §] FIG. 5 is a sectional view of a recovery container in accordance
with Modified Example 4.

[FIG. 6] FIG. 6 is a sectional view of a recovery container in accordance

with Modified Example 5.
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with Mddified Exanple 3. [FIG 5] FIG 5 is a
sectional view of a recovery container in accordance
25 with Modified Exanple 4. [FIG 6] FIG 6 is a
sectional view of a recovery7container in accordance
with Modified Exanple 5. 7 [FIG 7] FIG 7 is a
sectional view of a recovery contajner in accofrdance
wi t FIGedl i ed g@r?p;sea gc,ctlppap.lcyleg] offg pgcoyery coptainer in accordance
. sectional view of a recovery container in accordance
witlyMoifigdidiameple Bxanpl e 7. 5 Expl anation of Reference
Nunerals [0021] 10 refrigerant circuit 11 outdoor,
ci r BUG: 8] heat EWur&kis & pertional vigwt9f a 1egovery sontainer dp;jaccordance
. (user side circuit) 21 conpressor 10 24 outdoor heat
witleModifinddixattmde?. source side heat exchanger) 33 indoor
heat exchanger (user side heat exchanger) 40 recovery
Explapatiomed R¢fersnce Numerallenrber) 45 conmuni cati on pi pe
46 pi pe 15 Best Mode for Carrying out the Invention
[0021J020] Orefrigstsotiingit of the present invention will be
descri bed below in detail with reference to the
accdhpanydutdpod ciaevith(heat soopesidecedidti nent of the
I nvention> One enbodi ment of the present invention
wi | 12be dedmrichreelt (uakietids ¢irapéldcri ption 20 will be
given first to a refrigerating apparatus assenbl ed by
t he2l ef r icggpegssery apparatus assenbling nmethod in
accordance with the present enbodi nent and then to the

24 outdoor heat exchanger (heat source side heat exchanger)
33 indoor heat exchanger (user side heat exchanger)

40 recovery container (collecting member)

45 communication pipe

46 pipe

Best Mode for Carrying out the Invention
[0022] One embodiment of the present invention will be described below in detail with
reference to the accompanying drawings.
[0023] <Embodiment of the Invention>

One embodiment of the present invention will be described, Wherein description
will be given first to a refrigerating apparatus assembled by the refrigerating apparatus
assembling method in accordance with the present embodiment and then to the
refrigerating apparatus assembling method in accordance with the present embodiment.
[0024] --- Construction of Refrigerating Apparatus ---

FIG. 1 is a schematic diagram showing a construction of a refrigerating apparatus
(5) assembled by the refrigerating apparatus assembling method in accordance with the
present embodiment. The refrigerating apparatus (5) is constructed as an air conditioner

for performing temperature adjustment of indoor air.
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refrigerating apparatus assenbling nethod in
accordance with the present enbodinent. [0024] ---
Construction of Refrigerating Apparatus -- FIG 1 is a
schemati c di agram showi ng a &onstruction of a
refrigerating apparatus 25 (5) assenbled by the

refrigerating apparatus _assenbling nethod in .
[0023]c ShelapiiecTafing apperatys (§3 éplu i REQor upi(20) and three indoor

refrigerating apparatus (5) is .constructed as air

unitg ﬁﬂiﬁ%h 3Mer ﬁ*ﬁ@ﬂ“ﬁb@? efdherndgor uniisd34) 15aamerg jea%fpgﬂgﬁpd&?ay be one,
i ndoor air. 8 [0025] The reﬂrigenathg appar at us &ﬁ% )

twoj firuerootsn e Asuewtdent cinspit (1DGy pravddedninghe pridaer uni,(0) wvhile an

. (30,30, 30). The nunber of the indoor units_(BO? s a

indepscircuit £13)|ie pravideddy isachyindoor unjiy30}. o Jn the refiiggralingagpparatus (S),
outdoor circuit (11) is provided in the outdoor_ unit

the ppdporwirquit () isjconurstedstorthe threq indypor eirgyits (124dd, 12) byampans of 2
indoor unit (30). In the refrigerating apparatus (5),

congnwH eatisu pipro(dSeitheraby forming a@ﬁégnmé@uréultﬁﬁl)t he three
i ndoor circuits (12, 12, 12) by neans of a, L )

[0026GiniFhe icommiunicatiop igel 645) is isemppseds ofr #rliguidaside compuipication pipe
circuit (10). [0026] The communication pipe (45) is |

(45z)oandos gab sife eomunyuication pipe ¢4¥hiuniThegrosidp Feramupieatign pipe (45b)
and a gas side communi cation pipe (45b). The gas side

hasc emdiametett i largepi then ( #8h)liquidhsside deemmupication gaipe ¢ (Ad9).  Each
the liquid side comunication pipe (45a). Each 10 .

comyowmitaticnapipes(45a,p4) (s sempassid of iaplaglifycefaipest (46, 46, ...) joined to
plurality of pipes (46, 46, ...) joined to each L

eachother. Thepipep@, 46,6, .) 48 joined byrbsazieg, 9 ghayyn by BlE}. 39, Brazing is
as shown in FIG 2. Brazing is a nethod for joining

a methedfopjedning Ghe piges (46, $6,t.0 klactachothsr byyynaliing 2 selder ina gap at a
solder in a gap at a joint part between the pipes

joint part baGyeen the) pips0@68746,Thp t hree i ndoor circuits (12,
12, 12) are connected to the outdoor circuit (11) in .

[002F Fhe ahteelindgior kirewitsn(131 h2r12) Ipeeorneetg |ty the prtdoor circuit (11) in
conmuni cati on pipe (45) connected to the _ outdoor

parallel cwith eadhl pthisr.anSpesifidaly o theneasamunication: pinged5) ¢oppected to the
the respective indoor circuits (12). Aliquid side L.

outddagsiiiregity(Al ) brapgey intedthreegtashbestanmected 4o ithe respegtive adoor circuits
are provided at the respective ends of the outdoor |

(12i ra dignid(side closihg valve (36} and dgas bide clegingvalye (2Pare provided at the
connected to the liquid side comunication pipe (45a) .

respeiotive ende afathes pukdoer eircwity (kA). vellxo ligeid) side elesingctade (26) is
to the gas side communication pipe (45b). Aliquid _

congedied totheeiqud sidd1gommunication pipe (45a) while the gas side closing valve

(27) is connected to the gas side communication pipe (45b). A liquid side connector (31)
and a gas side connector (34) are provided at the respectiye ends of each indoor circuit (12).
The liquid side communication pipe (45a) is connected to each liquid side connector (31)
while the gas side communication pipe (45b) is connected to each gas side connector (34).

[0028] The outdoor circuit (11) of the outdoor unit (20) serves as a heat source side
circuit.  In the outdoor circuit (11), a compressor (21), an oil separator (22), a four-way
switching valve (23), and an outdoor heat exchanger (24) are connected to one another by

means of a refrigerant pipe. The compressor (21) is a hermetic scroll compressor of
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and a gas side connector (34) are provided at the
respective ends of each indoor circuit (12). The
liquid side comruni cation pipe (45a) is connected to
each liquid side connector (81) while the gas side
communi cation pipe (45b) is connected to each gas side
connector (34). [0028] The outdoor circuit (112 of

genetallyalled bighpressureodome ypge s Elgotric pewer is supplisdsiogie ggmpressor
circuit. In the outdoor circuit (11), a conpressor

(21) thrgughean iovertese pEhe:campressey (217 is wariableip itsssaPacty ifguch a manner
val ve (23), and an outdoor heat exchanger (24) are

thatcthernmonks aforotationzofoa lsemptsgsornmaies ipfchangedf by ghanging the output
pi pe. The conpressor (21) is a hernetic scroll

frequengy efsthe dfivegter. geffbe adutgoaraheatd exehgngesr €2duise ademss-fin type
type. Electric power is supplied to the conpressor

fin-aid-jubeheaturyichanger mvbseress. as Aheatcsonmesidedieat gxachanger.  The outdoor
variable in its capacity in such a manner that the

unin@@pisprovidedwithiao nutdoonfapd@dalessor notor is changed by
changi ng the output frequency of the inverter. The

[0029]t Trothe ahowet owtodranmgait (1 Ddtheicomprassars(21} isrconygseedsat the discharge
fi n-and-tube heat exchanger and serves as a heat

sidesthereoé tes the dirbtaairt afithe fmygevay switching b (23)miatthe o sepagator (22).
provided with an outdoor fan (24a). [0029] In the

Theabeword quirtdob thecfoucwray §Witching Walve d@P) s swume¢ted)toiene end of the
connected at the discharge side thereof to the first )

outgmrt heaf exttengeru(24)ay Thenithiohipnyg efathecefopeay\viwitching walve (23) is
separator (22). The second port of the four-way , .

congested tu thg suctionsside2d)the sompresser (21) i a gereveryccoptaindy¢4@)that will
out door heat exchanger (24). The third port of the

be desoribedalateswi Théfovgthvpdrt of (i@ Ipus-way switnkiog adivied28his connected to
suction side of the conpressor (21) via a recovery

the @as tsiklenelosiog Galveh@7).wi The other @ad axf| the dukdnoe theatTewshanger (24) is
fourth port of the four-way switching valve (23) is ~

conoevtedtxt thel litioid sidesclomisg valve(26) via angpuiddor expaigion valwe (25).
ot her end of the outdoor heat exchanger (24) is

[0030)n The toadiddon diteeit |l tuisdpeiviftedcwish ithe) recaivery ¢agjines 40 msed for
out door expansi on valve (25). 15 [0030] The outdoor

collecting oxidé iy cosmpminatide pipei ¢leaningestep that avill bealeseribedrlater.  The
(40) used for <collecting oxide in a conmunication

recqiepe w@hntadmirn@03 tiepfotthed aii-tightlye and sservebeas hatallectififhgnember in
recovery container (40) is forned air-tightly and

accemlanes with the poésertcinvantione ntier therrecaety cdatamer (W) an hnflow pipe
present invention. To the recovery container (40), an

(42) ahd an outfiewr pipe2{d3nact: cmnected| oTheinflow pipe @R is connected to the
connected. The inflow pipe (42) is connected to the

third port of the four-way switching valve (23). An inflow valve (51) is provided at the

inflow pipe (42). On the other hand, the outflow pipe (43) is connected to the suction
side of the compressor (21). An outflow valve (52) is provided at the outflow pipe (43).
The inflow valve (51) and the outflow valve (52) are on-off valves.

[0031] The inflow pipe (42) and the outflow pipe (43) are connected to the upper part of a
casing (41) so as to pass through the upper wall of the casing (41), as shown in FIG. 3.
The inflow pipe (42) includes a vertically extending straight pipe portion (42a) of which

lower end serves as an outlet end, which is located at the central part in the casing (41).
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20 third port of the four-way switching valve (23). An
i nfl ow valve (51) is provided at the inflow pipe
(42). On the other hand, the outflow pipe (43) is
connected to the suction silée of the conpressor (21).
An outflow valve (52) is provi ded at the outfl ow pipe

(43 The i nfl ow val ve and the fl ow val v )

The(om%lo‘a épeoid3d inclidss @é@rtw[aum ﬂtepdmaéﬁmgr BiRe pogion é‘é}‘) of which
and the outflow pipe (43) are connected to the u

loweramd grves apen delst prd, (whish 4 loggted pt %é‘PP‘FTrB?Jle ﬁﬁ:ecasmg (41).

per wall of the casing (41£ as shown in FIG

Nanmiﬁ, the putdel epd 9é ﬂ(mzﬂowmeddé angl the inletemd|of t@%ﬂawmgpe (43) are
stralght pi pe portion (42a) of which | ower end serves

not gppesed doeadh otharjbutygre openes indbe same direetinn tourrd the battom of the
in the an|n% (41). 10 The outflow pipe S P i ncl udes

recayeneeaniteinen (0hxt Bredouilst end of thetinBoweipsotd) én ogafgg o than the
which |ower end serves as an inlet end, which is

inlet godtafdthat outflewupiper(4dhr tAdcardingly c zefiigerants flpwing\imdhs, recovery
the outlet end of the inflow pipe (42) and the inlet

contaireer (40) theought the dnflepw pipe @3) isprevenied defiitade drom flewing directly
ot her but are opened in the sanme direction toward the

intolsbe puiklowf pipeié43. recovery contai ner (40). The outl et
end of the inflow pipe (42) is |ocated |ower than th

[0032]1 Burtlangthefoutdner sirctit ¢I)is provide) withadvipgsspipg (54) allowmg the
refrigerant flowng in the recove cont ai ner _(40)

refrigeranti 4 bypassithé resaveryprontai®y (#8). pridwdnpass pibe i( )tlél%wnnected at
fromflowng directly into the Outf|OM/pIpe

one[efd 3mreddihetwienn, the irflayuvelve (51giand the third pprt; of the &wa@y switching
with a bypass pipe (54) allowing the 10 refrigerant

valveo(28y pdile being compented gt hemthervad thereof. betweerhiho putflqy palve (52)
(54) is connected at one end thereof between the .

andi thé |sootiorabide of 3h¢ campressas @M).r dTheobypass pipse(SHd iy prggyded with a
switching valve (23) while being connected at the

bypasshalveddd) ofmr ewbiflyelvigeen t he outfl ow val ve (52) and
the suction side of the conpressor (21). The bypass

[0033]p&o(thet pili ssparatov (2R ong td af ap piaretiry amnﬁe(zé!s)s)s anmacﬁed The
on-of f valve. 15 [0033% To the oil separator

othgrendaff thmoib rétumenipe (228) preconnetyd tosa pashbetwieen) thm»éﬂow valve (52)
other end of the oil return pipe 22af is connected to

andathp asuctitre sideeof theecarnpriessow B whighsiz) located downstrean Qfnthe part
side of the conpressor (21) which is |ocated

condesters tto ethen bypash epipar §54).c ofeeposite tosl mpsedyyish sgasi pririgerant is
(54). Conposite oil mxed with gas refrigerant is

discharged from the compressor (21), is separated from the gas refrigerant in the oil

separator (22), passes through the oil return pipe (22a), and is then returned to the suction
side of the compressor (21).

[0034] The indoor circuit (12) of each indoor unit (30) serves as a user side circuit. In
each indoor circuit (12), an indoor expansion valve (32) and an indoor heat exchanger (33)
are connected in series to each other by means of a refrigerant pipe. Each indoor heat
exchanger (33) is a cross fin type ﬁn-and-tube heat exchanger and serves as a user side
heat exchanger. The indoor expansion valve (32) is an electronic expansion valve. Each

indoor unit (30} is provided with an indoor fan (33a).
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di scharged fromthe conpressor (21), is separated from
the gas refrigerant in the oil 20 separator (22),
passes through the oil return pipe (22a), and is then
returned to the suction sidé of the conpressor (21).
[0034] The indoor circuit (12) of each indoor unit

serves as a user side cir door
[Oo%ﬁi]r hg refrigerant <awmtr{a%)ol|s %R‘Eﬁ’ﬂ%‘? gﬁwam 9&093 “&Ha oaﬁfamn and a
i ndoor, heat exchanger tg are connecgted in SErles
heating: pog Pmera@rynnwaﬁ\yﬂ@ﬂn& e furyEyanwit ff!m&ge valieg (B3). » dipsfifically,
heat 25 exchanger (33) is a craoss fin't
whep; ‘ili‘ﬁafﬁﬂf't’v%évﬁ ingeyal e tBr isasvatched \r@sa Hate,in wbichsihgefirst port

heat exchan The i ndoor expansion valve (32), is an
com@u@ma:t@ﬁmh geandaport while the Eg@ﬁ portr?e@ém ¢s Wilp the; fgurth port
provided with an indoor fan 3a) [ 0035] The
(a swatsr shoyay bnthecsolidulines in §JGi B), tbéﬁméﬁea in the refrigerant

cool i ng node operation and a heat| ng node operation

circgiy (30) 1w the gooling mede -aps1ationi inc whish |%dqozsl}eat exchanger (24)
Specifically, when the four-way sw tching val ve (26)

opetates ai & edenses whilsteaele indonheat exelnager (33) opryates as an evaporator.
communi cates with the second port while the third port

In coutrastWhentthe favrtwan svdtchingrvalven@6) isswitghed o %S@dew the first
the solid lines in FIG 1), the refrigerant is

portgioppiiecates with theefourth rppgewlalq the spqondportcomymunicatefewith the third
cool i ng node operation in which the outdoor heat

portefacstategthowmlly the praksn dines dn FIGoddethectefigarant is ginqulated in the
i ndoor heat exchanger (33) operates as, an evaporator.

refrigarasbeireuits€10) ivhthe henéng mode aperation incwhieh thexpyidopimeat pxchanger
switched to a state in which the first or

(24)c operates cast &y ewapdratoheviilsueadh pgioer heat| @cél)mgese@éh ppreates as a
&mt communi cates with the third 10 port (a state

congingeh by the broken lines in FIG 1), the refrigerant
is circulated in the refrigerant circuit (10) in the

[0036d at-+ Rgfrigstntingmpparatus assembling stethdde-out door heat
exchanger ~(24) operates as an evaporator while each
i ndBescriptign ml bargjeen (@3he apsthed der assemblingthe rpheve described
[0036] --- Refrigerating apparatus assenbling method

refrigeratibg Dpperatyst (Hn Whereinethgi badawt desetikednmethod foprassembling the
assenbl i ng the above described refrigerating

refrigerading tappara®is (S)isanaissembling methodfarassamiiing rﬁﬁnamimg@pparatus

assenbling the refrigerating apparatus (5)

(5) msareinstallaionrsitéo dT eopneagitdors] um:tgF 203 pnd @m@mm@door units (30, 30,

appar at us
30) are manufactured in a factory and are conveyed to the installation site.

[0037] First, a step of setting the units (20, 30) is performed. In the setting step, the
conveyed one outdoor unit (20) and the conveyed three indoor umits (30) are set at
predetermined set positions.

[0038] After the step of setting the units (20, 30) is completed, a communication pipe
forming step is performed. In the case where a communication pipe (45) has a
comparatively large diameter, pipes (46, 46) of, for example, approximately four meters
are conveyed to the installation site and connected to each other therein. In the

refrigerating apparatus (5), as well, adjacent pipes (46, 46) are joined to each other in the
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(5) in an installation site. The one outdoor unit (20)
and the three indoor units (30, 30, 30) are
manufactured in a factory and are conveyed to the
installation site. 20 [0037]12First, a step of setting
the units (20, 30) is perforned. In the setting step

. the conveyed one outdoor .unit (20) and the veyed . .
instpliption sitgdedprm the somnynicgtien pine @15} ;ﬂ@o@?@? fﬁo‘ﬂ égyé@domd to
positions. [0038] After the step of setting the units
eaclf ther 3ty) braginge mhencdll the B AbC o asp gained dp faphy other, the
step is perforned. In_the case where a, conpuni cation
compnytcatien)pipk forming step dhenmpletede| Brazingis Rertomped in the air, so that
_pipes (46, 46) of, for exanple, approxjmately four .
oxlcfn;s deposited on dhe/aperdfaceof the comauaicatien piped#d)aificr gompletion of the
connected to each other therein. In the refnigenati%%
comuppueationpipe forming wep| | Singp sbeges pirlpcomumication pipe (45b) has a
. joined to each other in the 12 installation site to =
diarheterlarges thanthgdiquid side compwinicatipn piped4) e3ideswill besdeposited in
are joined to each other by brazing. Wwen all the )
the gapside cammupdcation pipeaddb) mare thanoingthe higyidhgide communication pipe
comuni cation pipe formng step is conpleted. Brazing
(454)s performed in the air, so that oxide is deposited
on the inner face of the conmuni cation pipe (45) after
[003]npifier ithencarnmuhisation: pips forming Bep 1 pampletedi thyre arspperformed a
Since the gas side communi cation pipe %45b) has a .
stepd jof msountinga rag drain hpipe t foe eadhyindpos | wait ddMhudi dep jIncovering the
pi pe (45a), oxide will be deposited in the gas side,
comgnumieationgipo (5 iwith ¢ #Bimalninswatoh arstemof weating glectricswirings in the
communi cati on pipe (45a). [0039] After the . L .
units G2 A0).candi the lijse.p eAften thieseostensegse complstagl arefgigeranteigcuit forming
are perforned a 10 step of nounting a drain pipe to, . |
stepoiscperforthedr  Imithe ¢Fdperant cireyit Hirming stepngne (ead of the liquid side
communi cation pipe (45) with a thermal insulator, a
comgnespcasionipe (45g) isclopneatedtovthe liquid side elpsing yalive £2¢) the outdoor
30), and the like. After these steps are conpleted, a
unitr @0, agpdrtherother end of thediquiic gide sompunicasion fripeed$a);| wihieh dranches
refrigerant circuit formng step, one end of the, .
intol theegj 18 conukstedctorthuliquid side sopngstors @333 of the resnertivg doerpunits (30).
the liquid side closing valve (26) of the outdoor 15 .
As wellt oioend ofithe gaseside panmunigation pipe (#Fbuisccosnerded to the gas side
comuni cation pi pe (45a), which branches into three, .
closing cxaitvee 28d of otheh eutdpepuivaits (2D, codnthst other (@) off thehgas side

respective indoor units (30). . .
communication pipe (45b), which branches into three, is connected to the gas side

connectors (34) of the respective indoor units (30). Thus, the refrigerant circuit (10) of a
closed circuit is formed in which the outdoor circuit (11), and the three indoor circuits (12)
are connected to each other by means of the communication pipe (45).

[0040] After the refrigerant circuit forming step is completed, the refrigerant is filled in
the refrigerant circuit (10). Thereafter, a leak test and vacuuming are performed. The
leak test is performed for checking the presence or absence of leakage of the refrigerant.
Vacuuming is performed for removing moisture and air in the refrigerant circuit (10) in a

state in which the liquid side closing valve (26) and the gas side closing valve (27) are
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As well, one end of the gas side communication pipe
(45b) is connected to the gas side closing valve (27)
of the outdoor unit (20), and the other end of the gas
side conmmunication pipe (438), which branches into
three, is connected to the gas side 20 connectors (34)
of the respective indoor units,éSQ . . Thus, th? : .
closeds r Afler ¥aruugiing isi complesyd, dhe hiquid sislecdpsing valyg (263 and the gas side
formed in which the outdoor circuit (11), and th
closing ealve () are enened;jand additignal zefegerantilling és pestarmed.
ot her by neans of the communi cation pipe (45). [0040] )
(004 Ater jadditiensl; rgiigerant filling is completeds asqompmyrication pipe cleaning
conpleted, the refrigerant is filled in the
stepris peifgenedht Initheesmmyniggtionips eganieg step, the inflovevalve i) and the
vacuum ng are perfornmed. The 25 leak test is
outfhew fvalvee gsz)oarewmm, napd: the bypase yelveo33x s sfpsed dirst.  Then, the
| eakage of the refrigerant. Vacuum ng is performed for
four-way switching valkve (23)dnewii¢hed to therstate indigagasy bynthe spkid lings in FIG. 1.
(10) in a state in which the liquid side closing .
In theterampaptiempipeisieaging stdpd thecdonairesgor/ Q1Y és ¢riven indhis pipte.  The
closed. After vacuuming is conpleted, the liquid side |
capaditysifithe vemnpresso €31)aneet st hay the refrigerant iflowis /iy ayarbylent state in the
(27) are opened, and additional refrigerant filling is
refrigerdnd cirewit (1004 Firthrs iy thehommentiedtionafips glepring siep) Faghgopening
Is conpleted, a communication pipe cleaning step is, i
of therdutdans ckxpansioth avalyen@fih and the indsop expansion Mglves 632) is adjusted
the inflow valve (51) and the 5 outflow valve (52)
appeapsiatehs neBincathe foleway puitehinvgivalae (ID)is et in theseete fingigated by the
Then, the four-way switching valve (23) is switched to
solid fipes iref16. iln thecrefrigerany disthargast frem theeamprgssor (21) flows|through the
the communi cati on pi pe cl eaning step, the conpressor .
outdaot ) heiats eichianger (24)tandsthstindeor heae exchavgenst (33pfin tthis order in the
conpressor (21) is set so that the refrigerant flows
refrigerant cirewiti(18) and isghen teturnérbto thetompressos(Zbi rcui t (10).
Further, in the communication pipe cleaning step, each
[0043]e Whey the corfipressor G2k )de drivesny pempressed\eab vefrigorant ig discharged from
i ndoor expansi on valvese§32) i s adj usted oo
the apmpoessoa(2)y . Thi dissharged fgas refiiggrasiiflontsi togthgafonewaz 3ywitching
is set in the state indicated by the solid lines in
valvel 33)1viatthe aikfepagasora@2)di Thé gagaefrigetant thawingopgsseds dypugh the
(21) flows through the outdoor heat exchanger (24)
fourwayt switéhin ovalvee 423)eflotsnige sthe3aytdper thepls esehpager (24) to be
the refrigerant circuit (10) and is then returned to
heat-exchengesk ewttoroutddby . ait,5 tHedehy? beinge sondensesbnpihes othe  refrigerant
(21) is driven, conpressed gas refrigerant is .
condérseth 4o gimulidf panses through the outdoor expansion valve (25) and flows into the

liquid side communication pipe (45a) via the liquid side closing valve (26).

[0043] The oxide generated in the communication pipe forming step has been deposited
on the inner face of the liquid side communication pipe (45a). The oxide is peeled off
and forced to flow by the liquid refrigerant flowing in the liquid side communication pipe
(45a). Then, the liquid refrigerant including the oxide flows into the indoor units (30).
In the indoor units (30), the liquid refrigerant passes through the indoor expansion valves

(32) and flows into the indoor heat exchangers (33). In the indoor heat exchangers (33),
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the compressor (21). The di scharged gas refrigerant
flows to the four-way switching valve (23) via the
oil separator (22). The gas refrigerant having passed
through the four-way sw tchigng valve (23) flows into
t he outdoor heat exchanger (24) to be heat-exchanged
Wi th outdoor air, thereby bei ng condensed. Then, the
the Hghidi rgfigarant mmm@wfy with indgot air i be e¥aporates g hl hergyaporated
out door expansion valve (25) and flows into the )
refr]gerpnit @owis dieto dngasisideanompmuri¢ation piEA(ASh) weether with thegoxide.
side closing valve (26). [0043] The oxide generated in_
[0044]eIrc otreru gas asideo ncomarpenitairom rpjpes t({@Pb)ha theb exxided egepeiiatedd in  the
on the inner face of the |iquid side comrunication
conphywecqtithagipe fimmingxstefehasshepn dbpatited.f  Theokiflo isquegledeff and forced
flow by the liquid refrigerant flowng in the liquid
to fiivel by therpamieddgarant fluiwing 25 tHedges)sideTtrenmunicetion pipe (45b).  Then,
refrigerant including the oxide flows into the indoor
the gns trefrigdnt including)¢he oxiderflowsi ingo (iB0Yecovéry dontpined (40) from the
refrigerant passes through the indoor expansion valves
infl0@Djipeaidd) fadkes gisnide dlbsing valoo (2T and thexfolmawgy swit¢ligyg valve (23).
In the indoor heat exchangers (33), 14 the liquid
[0045f The enxidu-inchidinga pae xeffigerga floiitg iimdbo reaiveryt cotdeiner (40) is
evaporated. The evaporated refrigerant flows into the
dischamped itowardaheboitan taf dire Ricpeery 4oithinen(#).heThavbxile ifvduded therein
oxide. [0044] In the gas side comuni cation pipe
is rétambyl , at tthe bottord eofghe ecatvexy ¢ontdiher (40pmiThe gast refiggramgeflows out
form ng step has been deposited. The oxide is peel ed
fromfthe asvdvéryr cmthibert (@0F trongly thehmitfiass pipd (43)do dint refrigerant circuit
flow ng in the gas side conmunication pipe (45b).
(10)Hoche, suckdibingethe cempregsor{2). i ncl udi ng the oxi de fl ows
into the recovery container (40) fromthe inflow pipe
[0046]2 The i coniriniganspige oldanivignstep db \perfoRngd dondatpredetermined time
four-way switching valve (23). [0045] The ‘
periodi deFhischlistisn ghe asxidefdepgsitednionf thewiimepr | faceheof the liquid side
recovery container (40) is discharged toward the
conimiuticationf pipt €458 candethy gasnidei coanm(Hio)tionTpipe (#Shb)eto be peeled off
included therein 10 is retained at the bottom of the
succe3sivelgrandcthed & berecodérpd ifthahe eecoverfrdogtairen t(49), twsehyutemoving
fromthe recovery container (40) through the outfl ow

the pkitle ftell )thé liquil sideafonmmenieationcpipe (#5) afd the gas side communication

sucked into the conpressor (21). [0046] The
pipeGIBblni cati on pipe cleaning step is perfornmed for a

predetermned tine period. This allows the oxide
[004Bp Adiet altk oomiruaicatione pigeacleming stepds Icompleteds ithke inflow valve (51)
and the outflow valve (52) are closed, and the bypass valve (53) is opened. Thereafter,
the inflow valve (51) and the outflow valve (52) are closed all the time while the bypass
valve (53) is opened all the time. In this state, the cooling mode operation or the heating
mode operation, which are normal operations, is performed by exchange therebetween.
[0048] --- Cooling Mode Operation and Heating Mode Operation ---

In the cooling mode operation, the four-way switching valve is set in the state

indicated by the solid lines in FIG. 1. The refrigerant discharged from the compressor

(21) flows into the oil separator (22), passes through the four-way switching valve (23),



10

15

20

25

15 communi cation pi pe (45a) and the gas side
comruni cati on pi pe (45b) to be peel ed off successively
and then to be recovered into the recovery contai ner
(40), thereby renoving thelbxide fromthe liquid side
comuni cation pipe (45a) and the gas side
communi cation _pipe (45b). [0047] After  the
and iohastraxdangeshw p@td@weﬁm)nﬁc widgos heat gxshREss {24)tade condensed.
i nflow val ve (51) 20 and the outflow val ve (5%% %{e
Thegopdessed rafrigernat naysa shroyah the quidpor iexpansioneglve (25), tlows through
Thereafter, the inflow valve (51) and the outflow |
the lighidesid® ommupicetion pipea(4ba), radtis heatagychangedcvith padoor air in the
valve (53) is opened all the tine. In this state, the |
indapo deatraychangersdBa) tet beorvaperatede  Mémeqakesl byrhept-exphange i Fhe indoor
whi ch are normal operations, is perfornmed by exchange
heat; ¢xshangers6¥3) is spppdied|indoors.Cobhe exppaistrsl hagerantipvgh Hrough the
Heati ng Mode Qperation -- 25 In the cooling node
gas side camnumication pipsudShhpasses thepnghythe foureway switehing valye (23) and
state indicated by the solid lines in FIG 1. The
the bygfass pipe £54), atidsis teengetimeddmthemctionpide o5 the copiprgssen @hs
into the oil separator (22), passes through the . )
(0049 uln oengrastyint thei hegting magle (opstationsthe fawr-way switching valve is set in
heat - exchanged wi th outdoor air in the outdoor heat _
the etatehindigated( Byl thet broken dineslenEEQ. 1. Thhe cefrigerankedischarged form the
refrigerant passes through the outdoor expansion valve K .
com(ppSspor (21p flowshinouthh oilt separatay(22), passes dvenghthedonivay switching
pi pe (45a), and is heat-exchanged with indoor air in_ |
valvel(@3) amtithergah el corpmmmeption piB3H5bh and ishegtwxehanged ayith indoor
cool ed by heat-exchange in the indoor 5 heat
air ipxthé imiper begt 33¢hangers (BY) todw dondensed.  Theoaisheged hy dgat exchange
refrigerant flows through the as side conmmuni cation
by the medopd hisit, exphegers (B8 suyppligdeinfloers- wibe eoundensadrgirigerant flows
valve (23) and the bypass pipe (54), and is then .
intortbe linuidcsidecconimpus casiancpipes (45e), asseh threvgipthe wuitdoor gxpansion valve
[0049] In contrast, in the heating node operation, the
(25, and -ischeatsechetged gwith longdoos airein the outdeorsheat gxchanger (24) to be
i ndi cated by the broken lines in FIG 1. The
evaparhteilge The evapiosatérhregigeranmassel éhrough therfpurway switching valve (23)
flows into the oil separator (22), passes through the
and fti lbypasy pipei34)and s theh vesurped o thaguetinn sidesofghejeompressor (21).
comuni cation pipe (45b), and is heat-exchanged with
[0050]dee Effeetis of Embodanénisieor heat exchangers (33) to be
condensed. The air heated by heat exchange by the
i ndbothehresentambatipent i@ the oxidp s deppsitedion the inmpreface of the
condensed refrigerant flows . .
communication pipe (45) in the communication pipe forming step, the thus deposited oxide

is peeled off from the communication pipe (45) and is collected in the communication pipe
cleaning step. Accordingly, less or no oxide remains deposited in the communication
pipe (45) when the refrigerating apparatus () is driven after assembled, causing no trouble
in the compressor (21), the expansion valve (32), and the like, which has been caused due
to the presence of oxide generated in assembling. Further, even if the number of parts to
be brazed is increased, the oxide is removed from the communication pipe (45) by only

one-time performance of communication pipe cleaning step. This invites no increase in
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into the liquid side comunication pipe (45a), passes
t hrough t he out door expansion valve 15 (25), and is
heat - exchanged wi th outdoor air in the outdoor heat
exchanger (24) to be -evapori#ed. The evaporated
refrigerant passes through the four-way sw tching
val ve (23) and the bypass pipe (54) and is then .

amquat of wetk fog préventing rpwhie saused dre toHbe prspiraes @xidedn proportion to
[0050] --- Effects of Enbodinments In the present ) .

an ippisast imshe nunberuefpartsdo b bigells depudinglyd tionblerin thawediigerating
face of the 20 comunication pipe (45) in the )

appertmsL(S) catsed dugpiopthe presamgecpfaxids genkratadhinasseaphlisigtis gbviated, and
oxide is peeled off fromthe comrunication pipe (45

the awenh-heair foit dssembling thetrefrigetimgrapparatus(Spegebe tddyeed with the need
step. Accordingly, less or no oxide renmains deposited .

of hitrogbre sobstitutivrc it ivdrich piitpegen4is) senhdntot the pipes i(4er 48)i iny brazing
apparatus (5) is driven after assenbl ed, causing no

eliminatedl e in the conpressor (21), the expansion valve
(32), and the like, which has been caused due 25 to

[005 He Mirresvenda thd presantl embediereat, ¢be refiigesard ibinhitgted from flowing into
Further, even if the nunber of parts to be brazed is

the revovegsestaiten ¢40)aftdrassembiémpotitie feftigenating eppamams (% tis completed.
pi pe (45) by only one-tine perfornmance of

Thecaxideiooleatedan the reeowere enitaigersi@@pin thaicemimmidatien pipe cleaning step
increase in 16 anount of work for preventing trouble

is remireddindithe recovene cprtamen (40)oévenxindihei coofing puede operation and the
an increase in the nunber of parts to be brazed.

heating anadlenspeyationr afieb lassemblinigeofr thé refiigesating gpparpian(8) isscompleted.
(5) caused due to the presence of oxide generated in

Acasdieglyl trogble $n tlevioatpressonf2d), théexpemsionoatvef (32), and the like, which
assenbling the refrigerating apparatus (5) can be

hasrteen cadsedi due tohihe peesenée of oxide rgegemteduinsissamibling, cam be obviated
which. nitrogen is sent into the pipes (46, 46) in

deftnitelyi ng el i m nated. [0051] Moreover, in the present
enbodi nent, the refrigerant is inhibited fromflow ng

[0052it Furthérmarecirvethy presenii embodizk@dt, athe erefegarentblis reigcolated at a
the refrigerating apparatus (5) is conpleted. The

comparativebolargecfled rate dt hwhicle teviefygecan teaicnig (1Q)4@coias ithe turbulent
comruni cation pipe cleaning step 10 is retained in the

state.c cWhenythe oefrigernat is difdulated in ithe tirbuletostataginrthel gefrigerant circuit
operation and the heating node operation after

(10p49megdibi fligwdé atdovenpanied igethetrefrigeranp &0 atcoss¢,5h combination with of
conpleted. Accordingly, trouble in the conpressor

the feftigeranhat largeafiesi cate,\the vheafing forcawbrking dni the oxidei deposited in the
has been caused due to the presence of oxi de generated

conmmumasseonb pipe 455, atheteby qieeling durther more oxide. The force causing the

peeled oxide to flow increases also to reduce the amount of oxide remaining in the
refrigerant circuit (10) as far as possible. Thus, the communication pipe (45) is cleaned
reliably.

[0053] In addition, in the present embodiment, the refrigerant is allowed to flow through
the gas side communication pipe (45b), in which much oxide will be generated, when the
refrigerant flows toward the outdoor circuit (11) in which oxide is collected. Accordingly,

almost all oxide to be peeled off from the communication pipe (45) is peeled off in the gas
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definitely. 15 [0052] Furthernore, in the present
enbodi nent, the refrigerant is circulated at a
conparatively large flow rate at which the refrigerant
circuit (10) becones in a tubulent state. Wen the
refrigerant is circulated in the turbulent state in
~the refrigerant circuit_ (10), irregular f] ow_ig,1 .
sidesgosampnicatean pipe (45b) aBer thg sefsigerantpaspes thepwgh theindoor circuits (12),
conbination with of the refrigerant at large flow |
andyflgves diresgly Sntothe aytdper eiscuiigdit) iyboeeliestedpn 'ge upstream side of the
deposited in the 20 conmmuni cation pipe (45), thereby
conppaesspn (R 19.ur Thiess alpaoss allsthel peelath exide it eollested immediately after a part
peel ed oxide to flow increases also to reduce the ..
whegenifuis tpeeled off, s thae thei amenunt jof oxide remainingqin thetefdgeranf; qircuit (10)
10) as far as possible. Thus, the communi cation pipe
can§m5¢duosdes tamegossitde.i abl y. [0053] In addition, in the
present enbodi nent, the refrigerant is allowed to flow
[0054)r e dMiodified Exanplad ofiEmebadimantni-cat i on pi pe (45b), in
whi ch much oxide will be generated, when the . .
r ef in therabove tibudimentythel ond coropreston (21)iis pravideds of whigh capacity
whi ch oxide is collected. Accordingly, alnost all
is sok by eadjusting the eutpit dfaquéncynof the wyemerni dheinsesept pwention is not
(45) is peeled off in the gas 17 side conmunication o
limjedrthetesginda pleralibhef canpresporsa@l) pwydeprovidedigf whieh capacity 1s
i ndoor circuits (12), and flows directly into the
set by thigingthe ouinber dfidrivien compressdreZled on t he upstream
side of the conpressor (21). Thus, alnost all the
[00pEe He MadifiedExample|2 efimabbdimeeidi-at el y after a part
where it is peeled off, so that the amount of oxide .

r emim rihengbove exhbodimsent, des secoveryrentaingr1@9) isusednashthe collecting
reduced as far as possible. [0054] --- Modified . )
memmkenipita filtaf (48)rnag ibeaused.| nThenBlte(@0p iscprovidieddm the refrégerant pipe

one conpressor (21) is provided, of which capacity is
between the adiows valng (Sheand theuoutflosguave (52 (The filisre(d0k passes the
The present invention is not Iimted thereto, and a
refrfgenant| dnly irthe conpnwssaion [ipd pleanipg istepgnassaeltlingogf the refrigerant
whi ch capacity is 10 set by changing the nunber of
appdratuse(§)c o Rfersblyy the( filtyr cflEosSparticles Mbving i 2 diametarpefel 40 pm or
of Enbodi nent In the above enbodi nent, the recovery
smallent ai ner (40) is used as the collecting menber but a
filter (40) may be used. The filter (40) is provided
[0056) +heModified Gzample 3pofidgmbddimenter- t he i nf | ow val ve (51)
and the outflow valve (52). The filter l§4O) passes the
Modified Example 3 of the embodiment will be described next. In Modified

Example 3, the inlet pipe (42) of the recovery container (40) in the above embodiment is
changed in position and shape. FIG. 4 is a sectional view of a recovery container (40) in
Modified Example 3.

[0057] Specifically, the inlet pipe (42) is connected to the bottom of the side face of the
casing (41). The inlet pipe (42) includes a straight pipe portion (42a) horizontally
extending and passing through the side wall of the casing (41). The straight pipe portion
(42a) continues to a curved portion (42b) upwardly curved in the casing (41). The curved

portion (42b) has an upper end from which an upwardly extending straight pipe portion
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15 refrigerant only in the comunication pipe cleaning
step in assenbling of the refrigerant apparatus (5).
Preferably, the filter collects particles having a
di aneter of 100 pmor snallH . [0056] --- Modified
Exanpl e 3 of Enbodi nent -- Modified Exanple 3 of the
embodi nent Wil |l be described next. In Mydifie 20
(42e)eansingess, Further, a) downyasdly capyed suryadepartion continues from the
contai ner (40) in the above enbodinment is _ chang éj n,
uppsbsnd pbtheasicrights pire. perion (42¢)s Bhes lawer spd of \F]il“eWrBF aortmn (424)
recovery container (40) in Modified Exanple 3, [0057]
ser@sesithe eutletyend; whichris decafsid theypgntial p@ér%@@t@élﬂ@d"ﬂhe Namely,
bottom of the side face of the casing (41). The in] et
the payglet @agd)ofi thel inflew pipst (43) dwtopengsk tgywrd i the hotpm of the recovery
horizontally 25 extending and passing through the
congdinks (48) $o asfnat ebe appased (othy inlehendsef the gmﬂom pipe (43) but so as to
portion tS_éfZa) continues to a curved portion (42b
samediiteptiorhas thegliregtion wheretthe inlat wﬂdof e outflow pipe
ortion (42b) has an u end from which an upwardly
(432:'& diregtadg Jthe utjet end tpipdgp inflavopie(d2) {sdpegted: lovrer rﬁhpesthe inlet end
Further, a downwardly-curved curved portion (42d)
of the ronitfhere pipe GA3) 1 hHenagp pher refiigerasst floweing tip shey FRcopery econtainer (40)
portion (42c). The lower end of the curved portion
thrqughdhe inlet pipe (42) isineventadedefimitaly ﬁhmoﬂpﬂﬂgglfg‘@aﬂb éntgtthe outflow
the central part in the casing (41). Nanely, the
pipo(#3)et end of the inflow pipe (42) is opened toward
the bottom of the recovery 5 container (40) so as not
[0068] be Mpdifse BxampleifeofiEmbadimant of the outfl ow pi pe
(43) but so as to be directed in the sane direction
as tMedified EGxample dwhefr thet ¢mbadiment willl bef deserébed nextowin Modified
pipe (43) is directed. The outlet end of the inflow .
Example @4 He ousflowpipe@3) ofithe re¢nvsry penthineridOp injthe gboyeembodiment
outfl ow pipe (43). Hence, the refrigerant flowing in |
is chamgeddo pesitipn aod shapser FIQ0S is a Bﬁwggé% vi¢we of ireqovgrypeontainer (40)
(42) is prevented definitely fromflowing directly
inMnd:‘:ﬁedﬂEe:mmleM.ow 10 pipe (43). [0058] --- Modified
Exanpl e 4 of Enbodi nent -- Modified Exanple 4 of the
[0068 Sperifiallypithe ousBow gipser(BRis coanected to theuprer part of the side face of
Exanpl e 4, the outflow pipe (43) of the recovery
thegosingi4lor  Thopuiflew pipe &4¥nincloddsonistraight pipe portion (43a) horizontally

extending and passing through the side wall of the casing (41). The straight pipe portion
(43a) continues to a curved portion (43b) upwardly curved in the casing (41). The upper
end of the curved portion (43b) serves as an inlet end, which is located at the upper part in
the casing (41). Namely, the inlet end of the outflow pipe (43) is located upper than the
outlet end of the inlet pipe (42) so that the inlet end and the outlet end are not opposed to
each other but are directed in the opposite directions to each other. Hence, the refrigerant
flowing in the recovery container (40) through the inflow pipe (42) is prevented definitely
from flowing directly into the outflow pipe (43).

[0060} --- Modified Example 5 of Embodiment ---

Modified Example 5 of the embodiment will be described next. In Modified
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I's changed in position and shape. FIG 5 is a
sectional view of a recovery container (40) 15 in
Modi fied Exanple 4. [0059] Specifically, the outflow
pi pe (43) is connected to thiE upper part of the side
face of the casing (41). The outfl ow pi pe (43)
includes a straight pipe portion (43a) honizonLaII% )
Example Setheginflaw nipe 6423 oftthe togrery sentgings (40Rin Medifipd Example 4 is
casing (41). The straight pipe portion (43a) . .
chaggest inpesitionsind shapey e Il b tis @ seqtionpd viewwd Bgrsovers cadaiper (40) in
the casin 41). The upper 20 end of the curved
Moéﬁiediﬁjﬁﬂrr@g@ ) serves as an inlet end, which is |ocated
at the upper part in the casing (41). Nanely, the
[006h] Speaifically; theninflowtifibe (#2)ipeonneapd it theawppercprrtiphide side face of
than the outlet end of the inlet pipe (42) so that
the chsing (4Bt  She infleiv pins (@2) instudend straighh pipeMopPde#2a) horizontally
each other but are directed in the opposite directions
extenslimgand prsking thidegle the sidrewald Of theetaging (41). oWihegtraight hipe portion
recovery container (40) through the inflow pipe (42)
(42a) continnented aevadnpaertiby (429 dovnwardbyweuryedin thet ¢agingnfdd). The
the outfl ow pipe (43). [0060] --- Modified Exanple 5
lowsf efdtvfdheremtved -poktbani {42 sEvasak ¢he ouflett dnd, avhidhdisntonated at the
W Il be described next. In Mdified 19 Exanple 5, the
cenjraf patvirptheeaging 4bE  Namelyabe entletcndtofi the inflox0pipe (42) is located
Modi fied Exanple 4 is changed in position and shape.
lowet thanahe Ml epd of tlenaitflow piped3nsa thattheoptletomdaind dhe inlet end are
(40) in Modified Exanple 5. [0061 | Specifically, the
notioppodsed tp eqaeh qthed)buit sreadirentedtin thet apposite dipgstiongtareachpthehe Hence,
side face of 5 the casing (41). The inflow pipe (42) )
the imfrigedrd floveing dngthe mpéqerpoottamar (4Dathréughi the inflbwypipe (42} is
ext endi ng and passing through the side wall of the
prevaséddefinitely. fraindlating digeatlyintoethp ontfiownpip¢ ¢423)
continues to a curved portion (42b) downwardly curved
[0062] thdviedifiedbxqmple.6 afffanbodiment -end of the curved
portion (42b) serves as the outlet end, which is
| oc Matified Bxamplec 6nefi the qrabadimentt will basdeserifed1gext. In Modified
Nanely, the outlet end of the inflow pipe (42) is
Exdnole tde thel fosittomeand fhe rshareof thi eutfiowl pife @Bk obHthefiecavery container
pi pe (43) so that the outlet end and the inlet end are
(40 ot Modifoesidgixantple 3cine obanged buthose of thieratflew pipe @B of the recovery
opposite directions to each other. Hence, the
contadfiari(4@) inrModifiediBxgmple 4.heFliGe Fds @rspctiomal viewen! a(1¢e)very container
through the inflow pipe (42) is
(40) in Modified Example 6.

[0063] Specifically, the inlet end of the outflow pipe (43) is located upper than the outlet
end of the inflow pipe (42) so that the inlet end and the outlet end are not opposed to each
other but are directed in the opposite directions to each other. Hence, the refrigerant
flowing in the recovery container (40) through the inflow pipe (42) is prevented definitely
from flowing directly into the outflow pipe (43).
[0064] --- Modified Example 7 of Embodiment ---

Modified Example 7 of the embodiment will be described next. In Modified

Example 7, the position and the shape of the inflow pipe (42) of the recovery container
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prevented definitely fromflowng directly into the
outfl ow pipe (43). [0062] --- Modified Exanple 6 of
Enbodi nent -- 15 Modi fied Exanple 6 of the enbodi nment
will be described next. In ROdified Exanple 6, the
position and the shape of the outflow pipe (43) of the
recovery container (40) in Mdified Exanple 3 ar?
(40cinavigdified Exampde 3 ofe ehangeditd thewe pf fie ipfgy nipe {47 of the recovery
recovery container (40) in Mdified Exanple 4. FIG 7
containen (403dn Modified Example Sa  FdGod éy § sectianaliviey of paepovery container
Modi fi ed Exanple 6. 20 [0063] Specifically, the inlet
(40xinModifiet Examplel ow pi pe (43) is |ocated upper than the
outlet end of the inflow pipe (42) so that the inlet
[0065]d Spenificalily, thetihlet enshaf the @utftaw pinsd434istlecated-pppep thagythe outlet
but are directed in the opposite directions to each
end @if ez infldenpipe (42 eo it theyimietrend ahd tha orglet end #re noé QBBQ?FQ to each
contai ner (40) through the inflow pipe (42) is .
othqyr Imiteart atiredietli ini the | oppositeodiréations ey ea¢hr ether.y Hencs, theerefrigerant
outflow pipe (43). 25 [0064] --- Mdified Exanple 7 of _ .
floviint dnl theeretovery Mutaihers@0Edmopghethe inflow pipeddBbisinrevented definitely
will be described next. In Mdified Exanple 7, the
from deiwing diretly ihtocths beflewafipe #3)i nf | ow pi pe (42) of the
recovery container 20 (40) in Mdified Exanple 3 are
(0066jaThedbbve HémosbedEmbbdinientsl ares spbytentially)preferablgs examples and are
recovery container (40) in Mdified Exanple 5. FIG 8
not interadeslae linmnthk prisent invendion capplieable matters; wses, and ity sdope.
Modi fi ed Exanple 7. [0065] Specifically, the inlet end
IndabtridieApplichbility pi pe (43) is | ocated upper than the
outlet 5 end of the inflow pipe (42) so that the .
[0067]l @s descritexdchbolie theiprasenteinderdon is msefub fosguetheds o5 @psembling a
other but are directed in the opposite directions to _ .
refrigpedtingt dpparatiieincidinghe commingeatiantpipe pHaipheyality efipipes joined to
recovery container (40) through the inflow pipe (42)
each sther by brizixgg. def initely fromflowing directly into
the outfl ow pipe (43). [0066] The above descri bed
enbodi ments are substantially preferable exanpl es and
are 10 not intended to limt the present invention,
applicable matters, uses, and the scope. Industrial
Applicability
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[0067] As described above, the present invention is
useful for nmethods for assenbling a refrigerating
apparatus including a communi cati on pipe of a
plurality of pipes joined t®@] each other by brazing.
15 21 CLAIMS [1] A nethod for assenbling a
refrigerating apparatus including a heat source side
circuit (11), which incl u§gdsABMBonpressor (21) and a
heat source side heat exchanger (24), and a user side )
[1]ci r AuimetharRfor askanetlinigne refrigerating spparatug dn¢luding a heat source side
exchanger (33), conprising the 5 steps of: a
ciraginGtl) ivdach deluydepe comprassny (31)eandof héad sorirag) side heat exchanger (24),
comuni cation pipe (45) by joining a plurality of
andod pees sidé Gjreui6 (12), which dnadadels aotskresiddiyeab esctianggr (33), comprising the
refrigerant circuit formng step of formng a
stepsedfr i gerant circuit (10) by connecting the heat
source side circuit (11) and the user side circuit
(12) tommesicstionf pipe eforifhgcsiepnofiifomtingra pomeuhitdlion gipe (45) by
a communi cati on pipe cleaning step of circul ating
joining a iphealitpiof pipes (46, H6f .1 J) ye eavhtotharibydmazing; 10) by
driving the conpressor (21) after the refrigerant
ci r aurdfriferant rircsit eforming cteppbftferningr apedtigergntofcircuit (10) by
oxi de generated and deposited in the comuni cation
compigting( the heatrsoutdeesidzorinmiti (1 ) amhthpiyser fide niragt €123 bytmeans of the
col l ect the peel ed oxide on an upstream side of the
conlfhunioatiornesipe(43);2hd i n t he heat source side circuit
(11). [2] The nmethod of Claiml1l, wherein in the
C omaustinAtuicatign pipe cllemiigngtep tof wirculating xeftigerant in the refrigerant
coll ected by using a collecting nmenber (40) through
ciranfiti (119) thiyedrivafig ithge comnprepss (21) afiery thenrefiigerand noirenit fatrning step is
20 pipe cleaning step. [3] The nethod of Cdaim1l or 2,
completeé ifor peelihg effoxide genematadamndpiepasitet datlierrgmamagcationeipe (45) in
refrigerant is circulated in a turbulent state in the
the cefumupiratioh pipierfomhing steP)to collect the peeled oxide on an upstream side of the

compressor (21) in the heat source side circuit (11).

2] The method of Claim 1,
wherein in the communication pipe cleaning step, the oxide is collected by using a
collecting member (40) through which the refrigerant passes only in the communication

pipe cleaning step.

[3] The method of Claim 1 or 2,
wherein in the communication pipe cleaning step, the refrigerant is circulated in a

turbulent state in the refrigerant circuit (10).

(4] The method of Claim 1 or 2,

wherein in the communication pipe cleaning step, the refrigerant is circulated in



25 [4] The nmethod of Cdaim1l or 2, wherein in the
comruni cati on pipe cleaning step, the refrigerant is
circulated in 22 such a way that the refrigerant
di scharged fromthe conpressp? (21) flows into the
heat source side heat exchanger (24) and the user
si de heat exchanger (33) in this order in the S
suchef miay ehatrthe gefrigeiant disohargedifrom thecempsessemed) ipwshiato the heat

conpressor (21). o )
source side heat exchanger (24) and the user side heat exchanger (33) in this order in the

refrigerant circuit (10) and is then returned to the compressor (21).



