; e3evMAYINNO RSB\ WeWI'WPat ent  Speci fication Refrigeration Apparatus 5
*c00002* Technical Field The present invention relates to a refrigeration
apparatus. More particularly, the present invention relat es|mmlmmmumﬂwm
refrigeration apparatus provided with a vapor conpression t ant
circuit. Background Art One exanmple o efrigeration apparat ussopsovi ded
wi th conventional vapor 10 15 cor?ﬁ?eé§§l"’c9hé‘i B% refrigerant circuits is air
condi tioning systens used to air-condition office buildi ng ” u of
air conditioning system incl udeRefrigestion Appheatits sour ce unit mm,ﬂmﬂ
conpressor and a heat-source-side heat exchanger, a plurality ofyis units
havi ng uspichiicgleFifigat exchangers, and gaseous refrigerant piping and liquid
refrigerant pi pi ng for connecting said units together. In view of such

envi ronnent al lgqu&s% t i a i€ularly, the
(hydro-fluor oca E§elﬁgase re h‘t%éc?%ﬁg@gg%ﬂ@néﬁ&ﬁ%% 0)3(:&§)$€’boa‘r~?§I bas}éd
refrigerants have come ystem
Unen o ek B GRS Ret FEbiliP et PityRea it £ 0L birBloRlony

exi sti ng 20 gaseous refrl gerant piping and liquid refri gerant pi ping are
sonet i rrestYH% 13%*“&%1‘“10 reduce the cost and tine required for the

repl acement work. In such cases, the air conditioning systeminstallation
wor k pr ocBaakgraamddwtii ng to the fol I ow ng steps: 1 ) Recover refrigerant 2)
Install equipment 3) Install piping and wiring (reuse existing gaseous
refrigerant piQh&exansle bf gtefeigerefion gpasatas propidad)ithEodyenfienilompor
airtightness test 5) Pull vacuum 6) Charge systemw th refrigerant 7)

Perform t gshy rEéé%n%@réfﬁ%&aﬂMr’éuﬂ RaaHenEitiohihg s‘ﬁﬁéﬂﬁs ket @aeonditioaduced
chiefly by sinplifying the piping and wiring work

10  office buildings. This kind of air conditioning system includes chiefly a heat source unit

having a compressor and a heat-source-side heat exchanger, a plurality of user units
having user-side heat exchangers, and gaseous refrigerant piping and liquid refrigerant
piping for connecting said units together. In view of such environmental concerns as
destruction of the ozone layer, HFC (hydro-fluorocarbon) based refrigerants and HC

15  (hydrocarbon) based refrigerants have come to be used in this kind of air conditioning
system.

When air conditioning systems in existing buildings are replaced, the existing
gaseous refrigerant piping and liquid refrigerant piping are sometimes used in order to
reduce the cost and time required for the replacement work. In such cases, the air

20 conditioning system installation work proceeds according to the following steps:
1) Recover refrigerant
2) Install equipment
3) Install piping and wiring (reuse existing gaseous refrigerant piping and liquid
refrigerant piping)

25 4) Perform airtightness test



However, debris, oil, and other residual contamnants that remain in

exi sting gaseous refrigerant pipes and liquid refrigerant pipes nust be
renoved by cleaning the piping before performng a test run of the system
More particularly, if old oil for CFC (chlorofluorocarbon) or HCFC
(hydro-chl orof | uorocarbon) based refrigerants remains in 10 the existing
gaseous refri gerﬁl?ﬂlllp’laﬁi% and liquid refrigerant piping when existing
gaseous and liquid refrigerant piping is reused for a new air conditioning
system the ol d &)&harggesystam with roffigérantot be conpatible with the new oil for
the HFC or HC based refrigerant and will behave as a contam nant in the
refrigerant circpiferfoRfSt Alny cl oggi ng expansi on valves and capillaries in
the refrigerant circuit and danmagi ng the conpressor. 15 The oils used for
the convent! onghndue e ptdchierDane dofiPhifnk 484 BE teuBicheHieRbanBIiRARE the

m neral oils and other n8n-po ar oils. Conversely, the oil's uSed for the
newer HFC.and HC based rkefri gerants are ester-based and et her-based m neral
oi I's and BPREAMASAIBEEFS 6i | s. Consequently, if oil for the CFC or HCFC
based refrigerant renmains i.n the piping, the solubiljty of.the o0il in the
refrigerant w HPWEYF‘éffE@nﬁrerﬂ%m&Fb‘%é‘B%@(?o RS e @ﬁ’aﬁbﬁr‘f%‘r‘%ﬁce will

not be obtained fromthe HFC or HC based refrigerant. Thus, it is also
necessar ygdseousireftigetanpipepinyliquid vafeigeratt nipgsanpss beeenagvedibly cdesnputhei |ity.

An air conditioning systemthat enables existing gaseous refrigerant piping
and i qui%i Ingftef@e parfornfihpia et tun dfeheisaten. sMibreparticdarly, if ddpdrfes€FCai d- Open
Pat ent Pu Fi cation No. 2001-41613. This air conditioning systemis provided
Wi th a maiRdr&iildro&REeH) of HCRE thydR-tH1aloflubfchidBR) BasE@raF SEa0E rerfailiShY - Si de
heat exchanger, and a heat-sourcCe-side heat -2 exchanger and an oil

recovely AN® r OVi j : [ it i fosds er
the o R AR RS I pidb it Bl s hE B pibiE SRR RARE Rasc Ol
conpressor js run.in a npde i pe ,cl eani ng. node). that circul ates the
refriger a?ﬂ‘{ ]é‘ﬂﬂalﬁqf%&‘?{%mtmn%i(‘%eﬁﬁed\#{ %n?\ﬁglr&op%pgpgaysﬁ%%- ﬁgﬁ({:mt . The
residual oil that remmined in the existing 5 %aseous refri %er nt Pi %iqgg and
liquid refeftigesantreil willyion §e cempatible with dhagew pid Tey the HECordd{; bassd refkige oi |
recovery device is provided in such a manner as to bypass a portion of the
gas i nt akandwilbbehhintias a vorttiminantsin ahe refrigedarnt icronit possibly ehnggingeexpatsionyer ant
circuit can be changed over so that the oil recovery device is not used

during noyagts SR%1IaABs inkRe ReMpstadt.cirdbit afd oaRighg e domppdsper. ¢l eani ng node,
contam nants including old refrigerant oil remain in the branched inlet and

out| e pi pes t % il?@sfédif&ttﬁe @&%eﬂﬂ%mﬁfcw@nﬂ{tFC%Qéﬁeﬂéﬁigé%§ﬁef romthe gas
i nt ake™ pi pe an Rere s the possibility that these contam nants wll be
returned to,the

downst r e amqg}th%mp %?ecf Igfn%lrgﬁ oﬁis Bd gﬂgr lgo%gfcﬁardcﬁfg.i%nrvgrsélp,ethg BITPL$eAT0f the

newer HFC and HC based refrigerants are ester-based and ether-based mineral oils and

other non-polar oils. Consequently, if oil for the CFC or HCFC based refrigerant remains
in the piping, the solubility of the oil in the refrigerant will change and the proper
20 refrigeration performance will not be obtained from the HFC or HC based refrigerant.
Thus, it is also necessary to clean the piping in view of this issue of oil compatibility.
An air conditioning system that enables existing gaseous refrigerant piping and
liquid refrigerant piping to be used is disclosed in Japanese Laid-Open Patent Publication
No. 2001-41613. This air conditioning system is provided with a main refrigerant circuit

25  that includes a compressor, a user-side heat exchanger, and a heat-source-side heat
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probl ens when the systemis operated in a normal. node. 15 Furthernore,
there is a gate valve installed at the outlet side of the oil recovery
device for disconnecting the oil recovery device fromthe nmain refrigerant
circuit. If liquid refrigerant remains in the oil recovery device when the

gate valve is closed after pipe,cleaning npde, .overpressuring of the
cont ai neexehagier a9d @noildeROVeryY &)’éﬁﬁd’rr ‘é‘f‘fiﬁﬂ% € g?’?emfagg gmfaﬂwl?q RjeSsor.
rrefrigerant. 20 Also, there are tinmes when pipe cleaning using such an oil
recover y Adey itleeait conditivohing systebnyis charged with e HECrhag@rrsﬁtgef%tth% in a wet
state (gas-liquid two-phases) through the refrigerant circuit. Wen this
type of %Bﬁlb?ésk&rishﬁliﬁqnﬂwet(ﬁqx dldagitiginsde) thay eireulstes thielrefTigeranharndhdeasis|
recovery device and causes the quantity of refrigerant circulating through
the ref riaerant Wil filcroliedsefigant. Y eldsATRthareembipe tiete euisling | ent

pi pIng.

cl eaning 0 Thus,” I n sonme respects, conventional system

configurations uyt.ilizing an ot.l . . - : I ; ciently
ol aBl o e rofEegpSu R dnd it ferieb ALY BN i LA RO UL T

I nvention The object of the present invention is to inprove the reliability
of refri ¢8Vig€i on apparatuses provided with vapor conpression type
refrigerant circuits fromthe standpoint 5 of the pipe cleanin, e. The
refrigeration Hemilmtasrydeded ispmovidedinsneh a manngsag (o BERISHR Pﬂ“‘gng’gg&
conpression type main refrigerant circuit, a contam nant collecting

cont ai Nergas dtakdipé. Phusewitanhisuirlcendifiopieg spwem heedfrigerpuivirgitcrobe ng

devi ce. e vapor conpression type refrigerant circuit includes a

COMPI €SS Olhan f soindEthB @Alre@veRANERe is AotRad dedny Semel deeriiat 10
exchanger, and a gaseous refrigerant circuit that connects the user-side
heat changer_ a he_econpr. . lconthRen i d feFibsrationlg
Cont ather AP Be s P B R e o e The
refrigerant when refriger, fl owi na. i n,t i Lrcuit is
i ect od merRrR Bepreaiaet m SilePipsS il Rad RIS Rl AR R
refrigerant circuit in order to direct refr”gﬁraq} into the co tannﬁant

col | ect i ndeviasrfreh s gasintakeipipe And thers is ghe pRssibHity thap thepg,eoniqgpinants wijl pe
col l ecting container in such a manner that contam nants that have

accunul at gsurhéd fohthe gavintie pipetand chusedkainage toothe apmpressns dAVnSEAMPL OIS t he
gaseous refrigerant circuit. The outlet pipe branches fromthe gaseous
refri ger apfohfenfsGihdn 86 ssiin RAsetdt@nindowisil @ade.of where the inlet pipe
branches and connects to the outlet of the contam nant coll ecting container

[0 Orfler L0 I ehifilriBld AR A geld PilYetGlled AGheOuiABIad B BRNYiSrebeNey been

separated by the contarii nant collecting container to the gaseous

et rigerant.; & £8 Wiconnthind e hiIGRERIRAASARTI M KA GefribeRnicHit aflighiah

that it c W0 gerant between the part of the

gaseous refrigerant circyit where the.inlet pipe branch t m and t he
part of t Feitigefaptgemamsan H"Qé’r‘léﬁfovéﬁ deyige Vﬁe@rtﬁe g?\tg v ﬁr{e ﬁseflg%‘id% E{egﬁfgc hes
t herefrom .

cleaning mode, overpressuring of the container might occur due to evaporation of the

residual liquid refrigerant.

20 Also, there are times when pipe cleaning using such an oil recovery device is
conducted by circulating refrigerant that is in a wet state (gas-liquid two-phases) through
the refrigerant circuit. When this type of operation is conducted, liquid refrigerant collects
in the oil recovery device and causes the quantity of refrigerant circulating through the
refrigerant circuit to decrease, which sometimes impedes sufficient cleaning of the piping.

25 Thus, in some respects, conventional system configurations utilizing an oil
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25 This refrigeration apparatus is designed such that after the
refrigeration apparatus -4 is installed, the nmain opening/closing device

- can be operated such that refrigerant will pass through the contam nant

eol l ecting container. Then, by operating the conpressor and circul ating the
refrigerant, contamnants in the nmain refrigerant circuit are directed

al ong wi t1ecovery fepeasre nohsustigientneelinblp athepithrosysicm isfunin pipe elepngMedat

col |l ecting container, where only the contam nants are separated and

col | ect edDistlosureeff thegaventionf r om whi ch t he contam nants have been renoved is
then returned to the gaseous refrigerant circuit fromthe contam nant

col l ecting contThe siectloftiRUgbscnhRiventidngt tdinRtovedthe deliabiilty bf rdffigertitdr | ger ant
that is drawn into'the conpressor downstream of the contam nant coll ecting

cont ai ner | [ : | b & Dot ygd and
conpr esso?ﬂpaﬁgﬁ%ébgﬁqd&%mg{ﬁﬁoy\gé oﬁﬁ%@%@gﬁgﬁgess eracgﬁﬁf’&?ﬁesc?g%am nant s
ment i gned gtsre. arﬁ debr i S oils, etc., remaining in the refrigerant circuit
af t er 1 nsPAPP RIACSIFABIE MY ef ri gerati on apparatus. I n cases where an

existing refrigeration apparatus using.a CFC or HCFC hased refrigerant is
repl aced with h%@\ﬁ‘%@ﬁ‘?”g@?ﬂamﬁﬁieéﬁfg’&ﬁé@ ﬁ‘élrﬁgilﬁﬁroﬁwea?ﬁ&cﬁ V4T hased
refrigerant and the existing piping is left in place, the contam nants al so
i ncl ude r ewnphession ype impén refiigerant cirovit,tawoninicmt coleqtiogcontainst andnlet pipe.ant .
After the contam nants have been collected in the contam nant collecting
cont ai ner an biittet FpeNaremainddpehidg/ciasintedsvive. iThe vpporaioatpressioh tygeakfrigerant
refrigerant will not pass through the contam nant collecting contai ner and

the systegig digﬁlglaé’s:zﬁ&lﬁb?isﬁgr,rahﬁm@s‘?&éﬁéat ERShahSR! AiMat-Sburealkide GoAf i gur ation.

When this iIs , ere 1s the possibility that contamnants will 20 have
accu ated.in the .inl i i ] i I ' i on.
ovevt) - ErchaBedrpd bt BB U SRR QbR E R REREF LT
col l ecting container in su a manper that .contam nants cannot turn to
The gaseoths PBPRE abnG: 186 CoMATHEL i ERRg Forgbfiar ConLa e st f
accunul ated in the inlet pipe wll return to the gaseous refrigerant
circuit cean isparatanentamingws fomethe refrigerortwhem refrigerrat pwing in theogaseeisr at i on
i s changed, 25 contam nants can be prevented frombeing drawn into the
conpr essoreffigatat diredit iSdirecttavthare stkmoglanthe indet pidei tadmiches fromfthe paseeyst em can
be i nmproved fromthe standpoint of pipe cleaning node. The refrigeration

appar at us y 8 s&hhtERuit tn 67det 19 dirdcBrefiigerdrt fifith 9I8Y @nt@inaitRal&dting cdatatiescr i bed
inclaiml, wherein the inlet pipe is formed to have a return preventing

n i . _ ) A ated. hnsi i nl et
o oo 1S OB s B HIRACF AOChRach i OREUACCHIAE kit e 7 &0

apparat us cgr%gr(r:lir{ag SC{halit%a% gclcnu}n%la{tesd ithEe (r:(?rftgﬁl %taéoﬁlg&in%pc%%{a%e'f Ao Bt return

to the gaseous refrigerant circuit. The outlet pipe branches from the gaseous refrigerant

circuit at the position downstream of where the inlet pipe branches and connects to the
outlet of the contaminant collecting container in order to return refrigerant from which the

20 contaminants have been separated by the contaminant collecting container to the gaseous
refrigerant circuit. The main opening/closing device is configured such that it can shut off
the flow of refrigerant between the part of the gaseous refrigerant circuit where the inlet
pipe branches therefrom and the part of the gaseous refrigerant circuit where the outlet
pipe branches therefrom.

25 This refrigeration apparatus is designed such that after the refrigeration apparatus

4.



described in claim1 or 2, wherein the outlet pipe is connected to the
outlet of the contam nant collecting container in such a manner that

- contam nants that have 10 accunul ated inside the outlet pipe do not return

to the gaseous refrigerant circuit. Wth this refrigeration apparatus,
since the outlet pipe is connected to the outlet of the contam nant

col | ect i nig instaltedi the maim openitg/elosing device erm becansraded sieh that sefrigerantwidlpass t o
the gaseous refrigerant circuit, the possibility that contam nants
accunul at hebuigh thdreonmarhinent qoilpeting dohtairer.uTher, by operating theiwcompedssorgadant
circuit can be reduced. As a result, even after 15 the circuit

conf i gur atit@Mating K RAGEFant CUMRTnARE irSthe MhiDfefif@uatiredit hreaditdordRpngr awn
into the conpressor instal 1 ed downstream and the reliabili ty of the system

can be i g?rftﬂ\f&ﬁ EJ&%@BZ&%@%@M@ tB!ﬂ?@ccﬁlltaﬁ'ﬁ‘iH. Qo[f?rgﬁlg cgﬂﬁiner, where

refrigeration appar inclaim4 1s the refrideration apparatus
as described in claim3, wherein.th tlet pipe.ds forned.t. ave a return
prevemin P]g RBFRONSABNINGLS ALESTRATR eﬂan@gﬁregkﬁ%ngﬁlpgc%gg@nﬁ%% "%\}B@h | at ed
inside the out]et pipe fromreturning to the gaseous refrigerant circuit.
The ref ri etamingpfs glpwbe&m@nawclﬁ theadetuppedta the gasaus refaigerdnt cigaitfiony
apparatus as described in claim?2 or 4, wherein the return preventing shape
f or med i nthelventamiment eoltkcting oortthiger thiqughitlse eutlsepiges A aaesultythetrefrigerinhi ty of
the portion where the inlet and/or outlet pipe 25 branches fromthe gaseous
refri ger atfat Bidruh Into tHe comphéstort dovstredni b theabhtamiremp aslidctiig coteinet isuct ur e
is sinple because the return preventing shape forned in the inlet and/or

outl et pi Ri?n%ecralﬁ Q’Iﬁ&iﬁ[ﬁ@g AtBmindfts\Habd Bidn¥re@bvdd¥hdR@nigr@BoM ke tahe | nl et
tie ches

and/ or ou pi pe bran romthe gaseous refrigerant circuit. The

refrigeratjon_ apparatus .descr.ib in_claj IS refri t ppar at us
as 5 sc P{hﬁwoﬁﬁﬂ}f,ﬂ? c%rdgssoe‘am ' Zﬁ?ﬁcof{%frgh%},t?%étrl &eliéﬁ hte%ed’r%) g?érl?sbkr)ﬁ%re ?ct' ’he
gaseous refrigerant cifrcuit in the vicinit %f vvhef'.l[.e the inlet and/or
out | et pi FENASNIAREhDS TeiRigrRt GFRuteliep it ationof th safriperaion,2pparaingPd t owar d
the intake side of the conpressor. Wth this refrigeration apparatus, the
possi bi | i tases wherecorexisting sefrigerationapnazatesiusing a QECi of|[HEFG heed refsigerant ispj pe
will be drawn into the conpressor can be reduced even further 10 because
the porti esplaekd With prserfisgeration appamnts usingcmi HFC or Hisbased rafiiiggramifandther e t he
inlet and/or outlet pipe branches therefromis formed such that it sl opes

upwar d t ougkénd fﬁgiﬂ N§ RifEin P4, BE cbRBMERNRARSAEludd Refidugll refrifRFakt bl for the
appar at us descri eg inclaim7 is provided with a vapor conpression type

mai n Eﬁf r'bg.%r(?r Cfb'i)ﬁééidtrefr cgptam nant collecting container, an inlet
pi pe, 15 an outlet pipe, a § & i n openi ng/ cl osi ng devi ce. The vapor

conpression ty refrigerant circuit ineludes..a conpr.essar r-Side
heat exchanger fogr ﬁ?aﬁogggﬂ?aé’és g eﬁ%ﬁ@feg%gﬂlé%eqofl{%ﬂaag cggechiggggnta&eg
refrigerant circuit, that connects the user-side, heat exchanger_ and the
conpr essothe ragatomémngfméme&emwWate%lwcaéhat r’iﬁ“@%‘i‘}f‘ta\”ﬁg‘imipgssc%m“igb theed
such that it can separate contam nants fromthe refrigerant flowng in the
gaseous r ebmtaméraahtollectingicantaigenand the systeneis opgratedrsinggheinomsad eefrigerastugh it .
The inlet pipe branches fromthe gaseous refrigerant circuit in order to

di rect retirb@eéshiigutdlion. Wigenahistiadoneaterecio thegmissibility trat eomeminang valinnect s
to the inlet of the contam nant coll ecting container. The outlet pipe

branchgs hhAMdHRuBAIEAYR: ik PidefudiRh cehtamitlatiod toRediBf opéiafiosl OMBREVRAM Of
where the 1 nlet pipe branches and connects to the outlet of the contam nant

col I ecti NQing ﬂ]teaihfégél Erl]s Pd’ng«%t &g)tﬁé ir{lﬁttc}frtﬁb o%eﬁﬁiﬂ%t‘%@heétfn@'@om&p id ffeh
cont am naft's® have beeR separ 4t e y the contam nant cofl'ect1 ng contai ner
to the gaseous refrigerant circuit. The_main openi.ng/cl osi devi ¢e,.l S

conf i gur e@ TRANERT %?C’%itatmlé‘%s £qppt fff‘f‘mtt‘?lglefﬂaé‘?ﬁugir&lpg%aptg‘ﬂ?cé}ﬂ?thﬁé’f’%ﬁgh{yt he
part of trtll(laat gcgr?tg.r%lijnsants accumulated in the inlet pipe will return to the gaseous refrigerant

—

circuit can be reduced. As a result, even after the circuit configuration is changed,

25  contaminants can be prevented from being drawn into the compressor installed
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refrigerant circuit where the inlet pipe branches therefromand the part of
the gaseous refrigerant circuit where the outlet pipe branches therefrom
The outlet pipe is also 5 provided with a non-return device that only
permts flow fromthe contam nant collecting container to the gaseous
refrigerant circuit. This refrigeration apparatus is designed.sugh.that

aft er t hdowestréageansk the reliabiy af %1@ sysiem ¢3R ¢ IIBHEOV%QO ﬁstgis&?ﬂl%‘% ®Ssi ng
device can be operated such that refrigerant will pass through the

cont am nakdanidglrh@iet i ng contai ner. Then, by operating the conpressor and 10
circulating the refrigerant, contamnants in the main refrigerant circuit

are directed afRngrieiafioh 8ppdratas adicribéd @Lddim his thertefiigepatiom apparaiustas t he
contam nant collecting container, where only the contam nants are separated

and col | el &fled TQMFA wHGEAthe AN fintdddo BV AfEhA BrévehaSsHape for

removed enre e ga S refrigerant circuit fromthe

contani nant cqllecting contalner through, .t t. i . , the
refri ger SEEVERHNE Fl%ﬁta‘?lg’amsm haYs %ccmélyag%inlf)lgges g%)érlh%})%% !t%r% Gam 0 nlgﬁgmet
contam nant collecting container is refrigerant fromwhich the contam nants
have beergapeod veftigenant @6HPr essor damage and ot her probl ems occur |ess
easily. The contam nants nmentioned here are debris, oils, etc., renmaining
in the refri geflerefrigerationtappdrats desesibed insglaion3 isrthe Fritigeratiomanrafatisy s
apparatus. In cases where an existing refrigeration apparatus using a CFC
or HCFC hfs@shedsh clagRNan, wherth the putetgdpeis ichniectedvio thef auitigeofthe on appar at us
using an HFC or HC based refrigerant and the existing piping is left in

place, t NenbRhATBALARe b6l i 4R o nindthe doplumisaiatiat B for the CFC
ef rigerant.

or HCFC based 'r a After the contam nants have been collected in

t he cgnt am nan al l.echin ont aj L i E device is
oper & ed HGEREH: 1n§1g? ﬁeé)glFlgtrR&%ma?ﬁ&an{'@%‘éo@E gﬁ%ﬁgﬁﬁ%‘g&g?fgﬁi ht a\rq nan!t
Tt 1 ger ant Witk tei refEeTaboh RYAD B Trianet HPE 1 @rhikTed BB be of

refrigerant may have accunulated in the contam nant coll E?ﬁ?i ng cont ai ner
al ong wi tthe chetaminanteallegting earizinernsuch amaanes that sppamnaniip. R IR Yevi ce
is provided in the outlet pipe, gaseous refrigerant that has evaporated
i nsi de t hie gasHoasTofidfrantalitcait tha gossibilityitha costamitzats ascumnlatedtio theutighseous
refrigerant circuit even during normal operation. Thus, |oss of the
refriger aﬁi:pe GHAL&RS thhd DR rBfrigefdnt GGl fanberredlictd.cAR a besuttpeienadtennd

S

over pres Ing of the contam nant coll ecting contai ner can be prevented. As
aresylt, the rellabl LIy, LA el iR adrdrh 88k Aeaved AesIpOI Nt
of pipe c?h&ﬂﬁ"%‘§°‘?r’§{c)@%l."‘hff’?§‘e‘9?%a%’% %Z;}Sgtl on appar gtﬂtﬁg descri bed Fn claim8 is

provided with a vapar ression RE;: 1B4: 1 I i i CHived @
cont ani nat® COBIPFEEYS lﬂﬂgﬂg‘?ﬁiﬁ&gwpﬁgﬁ}m apd i}%l rgltl"{ma“ge" ,f%{é’ SySRhTHh Belifp
from the standpoint of pipe cleaning mode.
The refrigeration apparatus described in claim 4 is the refrigeration apparatus as
described in claim 3, wherein the outlet pipe is formed to have a return preventing shape

20  for preventing contaminants that have accumulated inside the outlet pipe from returning to

the gaseous refrigerant circuit.

The refrigeration apparatus described in claim 5 is the refrigeration apparatus as
described in claim 2 or 4, wherein the return preventing shape formed in the inlet and/or
outlet pipe is a bend formed in the vicinity of the portion where the inlet and/or outlet pipe

25  branches from the gaseous refrigerant circuit.
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an outlet pipe, and a nmai n openi ng/ cl osing devi ce. The vapor conpression
type refrigerant circuit includes a conpressor, a user-side ‘heat exchanger,
a heat -source-side heat exchanger, and a gaseous refrigerant circuit that
connects the user-side heat exchanger and the conpressor together. The
contam nant collecting container is configured such that it 15 can separate
cont ani nants f Wahthisreirigenation apnagiin ghe siruchie i sunplgbecavse thedPWM i r cui t
when the refrigerant is directed through it. The inlet pipe branches from
t he gaseoprsventing ishpedntmest indbe inletadd/onautist pipetin a bered fommed irptthe tvipinity of
contam nant collecting container in order to direct refrigerant into the
cont am nagk peRiohefcrdthedlet &idigroutldhsipobiaheties ftane thergaseine seffigerant dieugaseous
refrigerant circuit at a position downstream of where the inlet pipe

branches and Z@hdéé@ﬂﬁ%?étﬁ)nt Rgxlraﬁlfs%éﬁérﬁkd H clhin® 6 5OME @éﬂ'i%@t‘aﬁo& Sppapsthd £9

container in or retu efrigerant fromwhich the contam nants have

been par at ed by the cont.am nant. cqol | ecti nt.aj
A T R e e T
that it can shut off the flow of refrigerant between the.,part of th
gaseous rgfthe yiemityof syherg the 1 te?"éfocrﬁ’éﬂgtrﬂ%? br é@\gﬁf%ﬁmg @H@P‘g?"r‘:&?ﬁﬁa&nd t he
part of the gaseous refrigerant circuit 25 where the outl et pipe branches

t her ef r onit slagel unveasd taward thesintakp sidgiofithetcosuresset ing -9  container is
provided with a heating device for heating the inside thereof. This
refrigeration Withahitrefigemtide apgmatds, shepossibiity diat eonttinmantsfaccypulated om
apparatus is installed, the main opening/closing device can be operated

such that (e &hlEd G Vutl¥d ﬂi%)e_ RA5Be 8RNWAUAD thé CorhiprREsdACAERY redatddasen Agther
contai ner. Then, by operating the conpressor and 5 circul ating the

refrigera ], i i o foiGil | ifgected

a1 ongt 1 PLepi e B S Ere Bstotf e Beb ko Th MR pBleine et Bt
collecting container, where only the_.contam nant.s are separated.and

col | ect edg‘@“i’\‘é"&ﬁf PIPQQFaéﬁli‘esftﬁ?f Tomi 1R frrmed s ‘3}@5%? F}Sﬂ?ssupﬁ’%\?‘i%a"éaéﬁa}eemved i's
then returned to the gaseous refrigerant circuit fromthe contam nant

col | ect i nitakgrsidgiafdhe ¢aMRIEAL-t he outl et pipe. As a result, the refrigerant
10 that is drawn into the conpressor downstream of the contam nant

col | ecting conihé refrigdratiorednparptusadescribedrim wlain /7 is hrovidedtveith :¥8n08 have been
removed and conpressor damage and ot her problens occur |less easily. The
cont am napdhpreyién §pe thaivefefrigerentdonit,sa contdnsinatttcollectingroanmnineg anrinkebpipe,
refrigerant circuit after installation of the refrigeration apparatus. In

casesyyhege, il t?gjc? Le.t%ﬁ]egm%g{ c\gléeg:?{g?ctlésq}fg ARRA AtHdS aPSY ddshpRessiol tPpe fdfkgerased

refrigerant ce h~a new refrigeration apparatus using an HFC

or HC based r.efri gerant and the exi.sti Mol i i n: e, the
contamn aﬁlf%ultalpglgg?%ac?%e§58 LAt %ﬁ'“?%#‘%? Sgér}%hg&b% ﬁea;t-gzr)ﬁr{c %—Eﬂ%‘l_%ﬁo r HCFC
e e o Gt st el iggmnt rcba the ComNcets B ot Hide ek kchidel S

the compressor together. The contaminant collecting container is configured such that it

can separate contaminants from the refrigerant flowing in the gaseous refrigerant circuit
20  when the refrigerant is directed through it. The inlet pipe branches from the gaseous
refrigerant circuit in order to direct refrigerant into the contaminant collecting container
and connects to the inlet of the contaminant collecting container. The outlet pipe branches
from the gaseous refrigerant circuit at a position downstream of where the inlet pipe
branches and connects to the outlet of the contaminant collecting container in order to

25  return refrigerant from which the contaminants have been separated by the contaminant

-7-



the mai n opening/closing device is operated such that refrigerant will not
pass through the 20 contam nant collecting container and the systemis

- operated using the normal refrigerant circuit configuration. Wen this is

done, liquid refrigerant may have accunulated in the contam nant coll ecting
container along with the collected contam nants. Myre specifi.cally, when
the refrigblealing gantaingr 4o the gagequs refTigensqIERUE- E@agmm RRTHRg Glesipg Qgégﬁ Is
tiquid refrigerant is delivered to the contam nant coll ecting container and
t he quant¢anfigofedisichuthdt it ean shye pEfrthe flowaf cefrigerantcbbtveen the par n? theigasaous

col l ecting container increases. Consequently, the quantity -10 of

ref ri ger arfrigram elratit whetehhoinid pigecbramhes deradivim and thaiphrt d€ dreggasemis possi bl y
resulting in insufficient cleaning of the piping. However, since a heating

devi ce i Srep Q¢ REchifwhBR tROBLER DR Mrarkcbd Befefideh, CTHY GitRepipe id A8 d

refrigerant that has accunul ated inside the contam nant collecting

cont aiqer . i .I'i gerant
cirouit tBoeael PG e B ABREEH B oriperk S MO} e oDt olllibg 07
result, the relia iIité/ of rlLr.he system can be inproved fromthe standpoint
of pipe cFWANFIJO OR§EeIGPANLEFMS on apparatus described in claim9 is
the refrigeration apparatus as described in claim8, wherein the heating
device is a heBhisesiziEeraten apnasatuyisaesigngsoyoch dhat sften the refriecratien snpRrateer ant
di scharged fromthe conpressor as a heat source. 10 Wth this refrigeration
devi ce, tisdndtalled, the mdie openipgiclasing dbvichcayhbe apepatechsuch dhay asfeigerant wilk pager ant
di scharged fromthe conpressor can be utilized effectively. The

ref ri ger afhrqughah® esradrimaniegtietthtconthidrail el @yioﬁeﬁaﬁﬁg tef doirgrésabr @i
apparatus as described in claim8, wherein the heating device is a heat
exchapger .; : . [ i hesl g S Wal-Yg : 1 i e

i qui re‘fl%‘%?lg&(atlrn ﬁlt?é{:e?rrl%é&ﬁt’ %Hgltgﬁlﬁ%ﬁz}tm{sglg?%%? Eﬁéﬁh@h}t?%¢%g§ Ebarfté: on
device, the,heat of the Liguid refrigerant flow.ng through the.liquid

ol 11 ger altindrrigeiept bifeheitinist Phscrodapacs (abibidhr Sk e copfiner e
apparatus described in claim1ll is the refrigeratjon apparatus as described
in clai m enlygkrsentamingrss are-separgted apd c@llscteds The refrigerant HRmWhHgh thei t . W th
this refrigeration apparatus, the contam nant collecting container can be
20 heat edcontgmindhts hgvebeenemoysskia thengetuonedite ithrgasedusrefaigerant ¢igpuitdrameci r cui t
because the electric heating unit is used. The refrigeration apparatus
descr i bedtherrofifagiinant 2olicttihf €ontaiher theovghithaowtjeppipat WS aassulle gerrefripdrann cl ai m
8, wherein the heating device is the heat exchanger that uses an external

heat pour ggt js2Raviiinto (el dohfRésRéd RMAREAH BF HR doftadfihfE LhNQ NG @onthiAer BY St em
is installed under -11 circunst ances where the exhaust heat of an

ext ernal %@f&&&t% Bhidt e ciftafhafits HaVE Blen1efbved and compressor damage and

other problems occur less easily. The contaminants mentioned here are debris, oils, etc.,

remaining in the refrigerant circuit after installation of the refrigeration apparatus. In

cases where an existing refrigeration apparatus using a CFC or HCFC based refrigerant is
20  replaced with a new refrigeration apparatus using an HFC or HC based refrigerant and the

existing piping is left in place, the contaminants also include residual refrigerant oil for the

CFC or HCFC based refrigerant.

After the contaminants have been collected in the contaminant collecting container,
the main opening/closing device is operated such that refrigerant will not pass through the

25  contaminant collecting container and the system is operated using the normal refrigerant
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source. The refrigeration apparatus described in claim13 is the
refrigeration apparatus as described in any one of clains 1'to 12, wherein
t he mai n openi ng/ cl osi ng device has the 5 additional function of shutting
off the flow of refrigerant fromthe gaseous refrigerant circuit to the
inlet pipe. Wth this refrigeration apparatus, the nunber of nent
parts retiewtcanfigarasioni Nhesibis is drnecliqud refriggraniyaay %ﬁ?c?@&u‘ﬁ%lé%agg ®he main
openi ng/ cl osi ng device can switch between a function of shutting of the

fl ow of geftimyantedllebtigammindralgmrwiththetcobeated epntamingnts.c HoWGEeafnCE? r cui t
where the inlet pipe branches therefromand the part of the gaseous

ref ri ger aph-rGiCabvice W Biovidelen giétduiet pip@erabsons céfeigeranisthaiftas rvapodated f unct i on
of shutting off the flow of refrigerant fromthe gaseous refrigerant

cireul t 4oiddife LOlEhiRhPGlledifs didihaRanbe AtuReRds e yasdesiiiadni n ol ai m

14 is therefrigeration apparatus as described in any one of clains 1 to

13, wherein the iplet and outlet of,th ] |.ecitd ng: cont ai ner
are pf ovicHEW! BYFnydyLing JoTRgl c’cpﬁ]éa%(%'n {l‘g\lsn Zorsg %%%F%{}%I%an%g?a?&g e ?g%él Ig%m
apparatus, the contam nants in the refrisg{e}ran di rected hrI?u h the inlet
pi pe ar e refpigerant airpuitean e reshiced, AP verprassUpnE QhihG SATAFRANL £Q er‘fgn%ont ai ner
because the inlet and outlet of the container are provided on the {op of

t he cont abnminer dan e presenited. Asmresalsshoraliabiityref the sysiam catbeIRIEKEGEPHant s
returning to the gaseous refrigerant 20 circuit through the outlet can be

reduced Qﬂéisthﬂi@oirﬂbif‘?ﬁidddanir@fmédme system can be inproved fromthe
st andpoi nt of pipe cleaning node. The refrigeration apparatus described in

claim 15 is thg " efideBRhbfbbpradl REcAbsSiddaidEs G prbeided Withladiaporl4, wherein
t he cont am narr}l?leggfr{gg%ﬁongbgdg%t ai ngr i s1 provi ded with a guide pipe that

extends fromthe top of. the. X : i nd 25
corvab t gogiresordriy Gergnii Rl St axpubiab bAREAS cORANEOR MaRTd
container to the bottom-12 .of, the containgr. Wth this ri.geration
appar at usan qugst E‘Bﬁt%%ﬁ?-"%‘ﬁ%@f‘?ﬁ% dewier EE‘? 4Rer fﬂlg?refSTl?)l\glvE}Iple rrlg%g?#elp
contam nant col |l ecting container through the inlet is guided to the bottom
of the casitcaitimeludey atcomprsserea psessidsrhssi erehanast @disat %?ﬁ%l&ea alcol | ecting
container so that the 5 flow of refrigerant can be prevented from

short - ci r@uhirgeq ahd @gasdoes reftigdranticireuit khat conrtehts theudeeside heatexekangpr ands he
possibility of the collected contam nants returning to the gaseous

refrigeragg cslin@f‘eéé&r 16 JHIRR I TThd BéhtHnked collagtinpeconeiives écomfigutedauctethanisi | i ty
of the system ctan be T nproved fromthe standpoint of pipe cleaning node.

The r]g LIS erss%a;rgtré c%R%i%??ﬁ&ﬁ%@fﬂg@&ﬂt h@wﬁig‘% RRelghsbsusirb@ige it éifRitakhean

appar

the refrigerant is directed through it. The inlet pipe branches from the gaseous refrigerant
circuit and connects to the inlet of the contaminant collecting container in order to direct
refrigerant into the contaminant collecting container. The outlet pipe branches from the
gaseous refrigerant circuit at a position downstream of where the inlet pipe branches and
20  connects to the outlet of the contaminant collecting container in order to return refrigerant
from which the contaminants have been separated by the contaminant collecting container
to the gaseous refrigerant circuit. The main opening/closing device is configured such that
it can shut off the flow of refrigerant between the part of the gaseous refrigerant circuit
where the inlet pipe branches therefrom and the part of the gaseous refrigerant circuit

25  where the outlet pipe branches therefrom. Additionally, the contaminant collecting
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10 described in claim 14, wherein a partitioning plate is provided inside
the contam nant collecting container to separate the space in the vicinity
of the container inlet and the space in the vicinity of the container
outlet. Wth this refrigeration apparatus, the contam nant-contai ning
refrigerant that flows into the contam nant collecting container through

t he inl et cQniaipgrdy prevedediwitng Beasing device fordgpting de anpsda thegof.nl et directly to
the outlet by the partitioning plate provided in the contam nant collecting
cont ai ner. As ZThisesfnigeratioheppposss isidesigygedsuch izt atied the refdgerohomanpazates
returning to the gaseous refrigerant circuit through the outlet can be

reduced apdndtiifed; teinddih bbénin@tlobig devisé ean bespdasted sivhak@ defiigonmt Wil pass
st andpoi nt of pipe cleaning node. The refrigeration apparatus described in

claim17 | J i @%o&; : i i of

cl ai s 14“1?%1‘#(?1‘5 %rgtélg?{\aﬁttaéoﬂ@ft r ingél%?bﬁ%%%ygﬁéﬁﬁggg%ﬁo&ﬁﬁéo%

cont anj nant |l ecti container. Wth.this ref.rigeration apparatus

col | oct ectesiting e frdedatl Sutopthenierran rauprn e f SRR,
refrigerant circuit with certainty because the fjlter is provided in the
outl et of “ithaelzigatarhihroeh thoinie pirernd daiarths pratamingntgoleqtig qogiaingr where
apparatus described in claim18 is the refrigeration apparatus as -13
descri bedonly thengontaneinarits etecsicparated and caliectagh drhsirefrigerantroml whiel thee f or
removi ng contam nants to the outside is provided on the bottom of the
cont am naséntainaasthangbenritmbneal is thihtrbtuniddsto tief gasgmsatfrigeratieviradt, franl | ect ed
contam nants can be renoved fromthe 5 contam nant collecting container.
The refri gRI3hiAinARRSNALHS coR8HE! (hRSghIhEb@ieipibl. iAS alrBulf, efe reftflepdnt ON
apparatus as described in any one of clains 14 to 18, wherein a pressure
relief,deyj tin i of .t ks L.l ecting
cont af her HeER s BB Vo R RRRMn oF heonlip i oh RERAR CbnEc 7 1
10 Wth thisg refrjgeratiopn apparatus, th ressure relief device proyided
on the coRERTABAfTOTE YIRADe AEARaaR have Bra EmPYed mrsl comenPEOapRts Ad ne
contam nant col |l ecting container from becom ng excessive due to, the
evapor at i ethepproblems ascuidless egsilanthereontaningnys mentioneddsra aradakris oidlefect i ng
cont ai ner after contam nants have been collected. The refrigeration

appar at us rahesining v thei refrigesintreipduit after hstallefion getha réfdgerappaapiartuasinl 5
described in any one of clainms 1 to 19, wherein an oil detecting device for
det ect i ngc¥el whBR M dxiting @ﬁ?ﬁaﬂ@@hﬁpa&‘ﬁuﬁﬁ@ﬂé 8 e d ot HORC badedireftigemndis t he
inlet of the contam nant col [ ecting container.

15  replaced with a new refrigeration apparatus using an HFC or HC based refrigerant and the

existing piping is left in place, the contaminants also include residual refrigerant oil for the
CFC or HCFC based refrigerant.
After the contaminants have been collected in the contaminant collecting container,
the main opening/closing device is operated such that refrigerant will not pass through the
20  contaminant collecting container and the system is operated using the normal refrigerant
circuit configuration. When this is done, liquid refrigerant may have accumulated in the
contaminant collecting container along with the collected contaminants. More specifically,
when the refrigerant is circulated in a wet state (gas-liquid two-phases), liquid refrigerant
is delivered to the contaminant collecting container and the quantity of liquid refrigerant

25  accumulated in the contaminant collecting container increases. Consequently, the quantity

-10 -



Wth this refrigeration apparatus, since during, operation in pipe cleaning
node, the oil detecting device provided in the inlet pipe or the inlet of
t he contam nant collecting 20 container can detect oil anong the
contam nants flowing into the contam nant collecting container, pipe
cl eani ng node can be conpl eted when oil is, ng | onger detected. The
ref ri ger cafirefiigarapteisqulasingehrough the refrigerant firoult degraapgs, pessiblyyessukting an
apparatus as described in any one of clains 1 to 20, wherein the inside of
t he cont ainsufficientaédning ofithe pipirigni Hiewevies, sirmd @ hehting deviceds providedsh sheant
material or treated wth a corrosion resistant 25 coating to prevent

COr I 0S| ONeoEASiRahtRYI16RNE Bhikthet MR R ger@ g hhd e camilapit iRgide the - 14 W th
this refrigeration apparatus, the contam nant coll ecting contai ner can be

protect edco%a(}%@h&ﬁr&)ﬁé&ﬁlg ORARRE Y bERIALAS EVip oD 8RS Rl B R e blkén
t's be I'Te

cont am nan cause t contam nant co cting container is made of the

corrosi on resistant .npterial or.treated.w th the.cor I i

coat t o, Frraeran Fitgul B o it 2uitey of Do hR4E ASE ISRk,
refrigeration apparatus as described jn any one of ¢lai 1 to 21, wherein
the cont aielipbikty oidhe exstam ganbmimprewsd tlF%m Z]Eﬁﬁ%‘@ﬂ’@ﬂ‘t ngltpﬁ glse@%‘élg 6‘%%1%'
refrigerant circuit in such a manner that it can be isolated therefrom
Wth this refrTherftigaaticeapparfusciobdribed dulcloimm 0 antheaefrigeration ppparatipeed from
the 10 refrigeration apparatus together with the entire contam nant

col | ect i n@eseAbddainRBAIImMIBS Svhiefetn tHedhentiniy duvidedn b hestldxeleinigagthatusesia pertioaaf be

i solated fromthe gaseous refrigerant circuit. Brief Descriptions of the

Dr awi ngs fﬁ%g’d§e%u§-réfﬁgéifa§tcd?§:'ﬁ§1tgleﬁ frohfile @bmbR@sdrak hingsy dffceci rcuit of an air
conditioning systemin accordance with a first enbodi nent of the present

i nvenid on. 15 i ' : pal, vl : ' lL.cinity of
t he c%dnt am nantﬁ!ﬁ@l:)ﬂ’l ﬁerc flggrgaﬁglé\alg{égé’?{?%}é&?é{r‘]?lgr%on?ﬁl\tgtlggﬂfﬁe%ﬁen %f:a\él?]r'?ai ner is
shown as a cross_sectiqn), of e first enbodi ment..Figu 3 |s a flowhart
or "t he: pepevRRETEr! fobeesomitheGomg Tt e willzed SBfsBaben: | 20
Figure 4 is a flowhart for the pipe cleaning nmode (liquid cleaning) of the
first enbodi nehhe refiigaratéoranperatys defdriheddr clobm tl0ds theirefiieerstion ABPaEAtES At
variation of the contam nant collecting device (the contam nant collecting

cont ai ner déssribébivelaim & wheess tiedehiingdevide is ladiedti axshangrbthdt west po@onkifgure 6
is an enlarged partial view show ng a second variation of the contam nant

the liquid refrigerant flowing in the liquid refrigerant circuit as a heat source.

15 With this refrigeration device, the heat of the liquid refrigerant flowing through the
liquid refrigerant circuit can be utilized effectively.
The refrigeration apparatus described in claim 11 is the refrigeration apparatus as
described in claim 8, wherein the heating device is an electric heating unit.
With this refrigeration apparatus, the contaminant collecting container can be
20  heated regardless of the operating conditions of the refrigerant circuit because the electric
heating unit is used.
The refrigeration apparatus described in claim 12 is the refrigeration apparatus as
described in claim 8, wherein the heating device is the heat exchanger that uses an external
heat source.

25 This refrigeration apparatus is effective when the system is installed under

-11 -



-15 collecting device (the contam nant collecting container is showm as a
cross section) of the first enbodinent. Figure 7 is an enlarged parti al
view showing a third variation of the contam nant collecting device (the
cont am nant collecting container is shown as a cross section) of the S
first enbodinment. Figure 8 is an enlarged partial view show ng a fqurth
vari at i orFispmstaacesgyhiesgihe sxhaushheat of amextermgl daviqe;qan be Hagdsas erﬁ%ﬁﬂe@cti ng
container is shown as a cross section) of the first enbodinment. Figure 9 is
an enl argedrggartial view showing a fifth variation of the contam nant 10
col l ecting device (the contam nant collecting container is shown as a cross

section) of thehd ﬂefrﬁgerﬁim%?mm% desoribed ¢ dfin $3 Bthe rifiggetorapatanls asi ew
showi ng a sixth variation of the contam nant collecting device (the

cont am n%cqugﬁghé ggelsmaiﬁisn% 125 whBIRW the $nady E;%é?ﬁ&g/@l@ﬁhé aichastthe first

enbodi nent . 1 1s a schematic view of the refrigerant circuit of

e T e R e e e

vicinity of the contan nant collecting device (the contam nant collecting
cont ai nercifegtdp gigrinletPRecr oss section) of the second enbodi nent. 20 Figure
13 is a flowhart for the pipe cleaning node %heati ng after liquid

cl eani ng) of tWéthghisoeftigention appanatus, thejumaber o1 pemporenp pastidetatsdde t he pi pe
cl eaning node (heating during liquid cleaning) of the second enbodi nent.

Fi gur e 15cHafging vobethdtircuiviavbeatdided beefuse thermaih opéning/closing davice cat
variation of the air 25 conditioning systemin accordance with the second

enmbodi mendyigh Beffedd £&8Mor SPBOHtInGBf thelffow of feﬁ'i%e@axﬁ@efv;ﬁeeﬁ teEhen@tthe Vi ew of
the refrigerant circuit of a second variation of the air conditioning

234 o ARt e O RS oG f gent
apparat ungaSse(inPs rg Fg%lr'a(ljl?cr:]i(r:guitw v.vltlehre %}Peeo et Si%g Lraingl\l/%%ciargﬁom and a function of
shutting off the flow of refrigerant from the gaseous refrigerant circuit to the inlet pipe.

The refrigeration apparatus described in claim 14 is the refrigeration apparatus as

described in any one of claims 1 to 13, wherein the inlet and outlet of the contaminant
15  collecting container are provided on the top of the container.

With this refrigeration apparatus, the contaminants in the refrigerant directed
through the inlet pipe are collected in the bottom of the contaminant collecting container
because the inlet and outlet of the container are provided on the top of the container. Asa
result, the possibility of the collected contaminants returning to the gaseous refrigerant

20 circuit through the outlet can be reduced and the reliability of the system can be improved
from the standpoint of pipe cleaning mode.

The refrigeration apparatus described in claim 15 is the refrigeration apparatus as
described in claim 14, wherein the contaminant collecting container is provided with a

guide pipe that extends from the top of the container to the bottom of the container and

25  serves to guide refrigerant that has entered through the inlet of the container to the bottom
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wi |l now be described using the drawi ngs. [First Enbodinment] (1)
Constituent Features of the Air Conditioning Systemas a Wwle Figure 1 is
a schematic view of the refrigerant circuit of an air conditioning system
10 1 in accordance with a first enbodi nent exenplifying a refrigeration
apparatus in accordance with the present invention. The air conditioning
syst em lof theequtajmerd wi th one heat source unit 2, a plurality of user units
S (two in this enbodinent) connected to the heat source unit 2 in parallel,
and a |iquid Wth ihigeefigeratiopepparatus, the gergaminant-edntaigivganfriggiapethat lpweh are
provi ded to connect the heat source unit 2 to the user units 5 and is

desi gned ik, §d @nbiihat RbekiAg Reahinegthanhahetrletds guided tethe bottarh iof thendi t i on,
for exanple, an office building. The air conditioning system1l uses an HFC

HC b | T roce | ng system L fem 1
Or . DB RaEl b} 88 Ao pifdrbDldsa SR MR Afnant BSIcRlifg GaMielhin wthatdhey st em

heat source unit and user units of an air

condi tionj ng femthat, used C of H . 6 | : ith the

heat §ou2]|€§" ?fr*%ﬁ‘gfr%%@e?remﬁ%?g@ S[f?urltjs%fr gtuﬁgg ?ﬁga{u@ lill%lgt?c{rlfeg{el}’ gﬂ%hwpi pe 6

and the gaseous refrigerant_pipe.7 arg th reviously existi | i qui d

ref ri ger antletpiAsen rgsilt, %&%@Eﬁbllﬁbpfﬂ’ﬁ@ ?ﬁted;e)‘? IMEEYS Eé\éﬁ’“%ﬁottﬂ%gqsgo qui pped
S

chiefly with a user-side expansion val ve 1 and a_user side heat exchanger
S2. In t héfigenhodrauitrthrough theumitlet eands resysad ehd thevgliahility of thessysis Cectric
power ed expansi on val ve whose opening can be adjusted and is connected to

the -17 jmbtdliel Grofi the sehdpdiat ofype deatngimatie.exchanger 52 for the purpose of
adjusting the refrigerant pressure and the refrigerant flowrate. In this

embodi ment,  t b Uskio=tiidh afRhius YERABEPH han 56 B thd RSSpdrationtapperahaat _
exchanger confi gure& to exchange heat with the air inside the room In this
enbodi.nmen

. the. i, 5 i ' . : bt D

Fi guride) Sssersid i SRl ety BRI BREpIN Y Ryl AR S RBHRRROL " ek
t so that heat b hanged between.the aik in th

"ot 11 ger ARleRITBGOR G oA De Sesse % R iEdy Obheisangier G3A AR e

source unit 2 is equipped chiefly with a conpressor 21, an oil separator
22, a foun-thayickity of thercontaines optdet. a heat - sour ce- si de heat exchanger 24, and
a heat-source 10 side expansion valve 25. In this enbodinent, the

conpr essor 21 Wsthahis e¢feigératiypeppaeatys, deswntantinanticontaitingrefigerant thatdlomysi ¢
notor and serves to conpress the gaseous refrigerant it draws into itself.
An est er - hased cGhthmManeidIREiNAER iRk thidigh thesnleoisyaevented frarh khdd=C and HC
based refrigerants is used to lubricate the inside of the conpressor 21.

15  circuiting from the inlet directly to the outlet by the partitioning plate provided in the

contaminant collecting container. As a result, the possibility of the collected contaminants
returning to the gaseous refrigerant circuit through the outlet can be reduced and the
reliability of the system can be improved from the standpoint of pipe cleaning mode.

The refrigeration apparatus described in claim 17 is the refrigeration apparatus as

20  described in any one of claims 14 to 16, wherein a filter is provided in the outlet of the

contaminant collecting container.

With this refrigeration apparatus, collected contaminants can be prevented from
returning to the gaseous refrigerant circuit with certainty because the filter is provided in

the outlet of the contaminant collecting container.

25 The refrigeration apparatus described in claim 18 is the refrigeration apparatus as
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Provi ded on the discharge side of the conpressor, the oil separator 22 is a
vessel 15 configured to separate oil fromthe conpressed gaseous
refrigerant discharged fromthe conpressor by neans of vapor-liquid
separation. The oil separated in the oil separator 22 is returned to the
intake side of the conpressor 21 through an oil return pipe 26. The fourway
sel ect or deserikedin any orgef ¢laimsdd te ddnwherain 8 remoxal deniesder EROVINZw di rect i on
of the refrigerant when the systemis sw tched between cooling node and
heat i ng naeamibents togth2 Outsiuelis ppvideden the battommefths contemdinant esllesfing he oi |
separator 22 to the gas side of the heat source-side heat exchanger 24 and
connect s ¢dngaihdtl et side of the conpressor 21 to the gaseous refrigerant
pi pe 7. Meanwhil e, during heating node, it connects the outlet of the oil

separator 22 tWiﬁlqgifg?fgiE ?%ﬁoﬁ alvitd S{éﬂ%?eﬁog?aﬁlﬁné’rﬂg cmg}toge& f8ni Ak ake side

of the conpressor e gas Si eat - sour ce- e heat exchanger

24. In this 25 enbodi nent, the heat-source-side heat exchanger 24 is a
Ccross ingwnﬁggpﬂageﬁgé’%%ne;w configured to exchange heat between the
refrigerant and air, the air being used. as a hgat sour.ce. .In this

enbodi ment , t hehesAigesHAAPPERS sqr@egﬂw@ﬂ%éu i D ATIESRUQTHERPAERAS i n t he
figures) for drawing outdoor air into the unit and blowing it back out so

t hat heat deseribdseinaxy bae gbcainest Mctor] 8t whensin alpressuzd relishdevidedor prevengimgant

flowi ng through the heat-source 5 side heat exchanger 24. The

heat - sour g@rpresiRriay paRI cofitanithang calfectifig asntainecis previduale the taxgkthsi on val ve
whose opening can be adjusted and is connected to the |iquid-side of the

heat-sourg&ﬁﬂ&t%ﬁgctﬁgq{gﬁ&w 24 for the purpose of adjusting the

refrigerant pressure a e refrigerant flow rate. The liquid refrigerant

2 0T g Bl e R 2 2

the user units I"qui eat-sourc eat exchanger

24 of the heat, sourgle unit 2. The gaseous ref r%%%rﬁ%t 55’?‘? 7 coHn%cts t he
gas si desCSURaRinant Lofpctingfonianer PEVEN TESSEES InR1de e qUAMIant CAUleCUng { o
four-way selector valve 23 of the heat source unit 2. The portion of the
ref ri ger apontainercioem beeasping lskcassize due @ethe evaporation o fjavid refrigerant remnaining

heat - sour ce-si de heat exchanger 24 that includes the user-side 15 expansion
val ves 51in thBeonthmiriadt ccdfettigecontdingriafier Gont@anihantsdatecbdencolleated. si de
expansion valve 25 is defined as a liquid refrigerant circuit 11.

Meanwhi | e, t heTROFdigda®dn dpparan@f dek@fedth clairh QUiid the refigtlationapparathslas heat
exchangers 52 to the heat-source-side heat exchanger 24 that 1ncludes the

gaseoyis ﬁésrcliggq' %C%X%B%f Zlgirggﬁltocm&?ﬂn ot deie%goaévic%@tfeﬁa&&afn 2%, and

the four-way s rvalv s defined as a gase€ous refrigerant circuit

20 12. In_short., the main refrigerant circuit b bt -1 0oni ng

yst em 1 PEO e 4B BaHR, S Prey Paps P PieiorBhs bk Pl SRRHH G0 2ous
refrigerant_circuit 12. The air conditioning system1 of this enbodinent is
further pERNACHBRICOWRIACE cont ami nant col | ecting device 27 installed in the

gaseous refrigerant circuit 12. The contam nant collecting device 27 serves
to col | ect debMWish this refjgesation appasatissinng during lepengtipmin pipe cleaning mode, the

ot

oil detecting device provided in the inlet pipe or the inlet of the contaminant collecting
20 container can detect oil among the contaminants flowing into the contaminant collecting
container, pipe cleaning mode can be completed when oil is no longer detected.
The refrigeration apparatus described in claim 21 is the refrigeration apparatus as
described in any one of claims 1 to 20, wherein the inside of the contaminant collecting
container is made of a corrosion resistant material or treated with a corrosion resistant

25  coating to prevent corrosion caused by corrosive components among the contaminants.
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25 refrigerant circuit after installation of the user units 5 and the heat
source unit 2. It also -19 serves to collect residual CFC or HCFC based
refrigerant oil remaining in the reused liquid refrigerant pipe 6 and the
gaseous refrigerant pipe 7 if the existing refrigeration apparatus used
'such refrigerants. In this enbodiment, the contaninant collecti devi ce 27
is installed iWihghis refdgeration apparasys, thejcontamipant £ e&PE%B%‘E@Jm%CaPﬁ’ i nt ake
side of the 5 conpressor 21 of the gaseous refrigerant circuit 12. (2)
Const i t ugibtetted fronesormisionivauedriyaoiosine c@oporants amENEEhe eeNtENgIRE 2 is an
enl arged view showing the vicinity of the contam nant collecting device

(the contirpifiaMe cRtdndfAAtROIIERIMERoMAINet | rBddRWT tikscarosionassistantimateial@lr t he
air conditioning system1 of this enbodi nent. The contam nant collecting

device 27_J [ ' EQ,@m nant col | ecting container 31, an
inlet pi ;}reéa%g,j‘%ggﬂlgﬁpﬁggoﬁ?éﬁgt%é, ang' a mai n openi ng/ cl osing device 34. The
cont ari nant caql, ecting . container 31 .4s,conf. . 1l.can separate
cont ami nants f }&ﬁefr}gggarné)prap%p%fiesfcph% H‘gcq{nﬁg%%ggaggée:sgh%%gérrlatéég?ant
circuit 12 when the refrigerant is direct thrqugh it., Nore specifically,
the cont caAPAEES a6 Jrscaibed Hanyameaf Gims t%gﬂi"%heéﬂﬂﬁléec o&anpgandtﬁoﬁﬁtﬁglge gas

pi pe 35 (which connects the four-way selector valve 23 to the intake side
of the cooontaisesds catbpcteditaothgigasehus fofitigaransicireuigin weh amprangithpteit cal B 33.
Since the intake gas pipe 35 is part of the gaseous refrigerant circuit 12,
t he cont agplaratthezefrd@Cti ng container 31 is connected to the gaseous
refrigerant circuit 12. Serving to direct refrigerant to the contam nant

col I ecting comyainnfis r&%ige%ﬁ@n HEVi&L, caffedidi@niniRiRO 6415 fefeRed Bem the ake gas

pi pe 35 and connects to the inlet of the contam nant collecting container

8L T, epf%iljigtfiéﬁgogve\'{qpﬁért%u% ?ﬁ? gei;}'{]e:lr %l‘gﬁhg gntﬁ% oBhARGIGS c&zlgectimﬂg F&ﬁﬁﬁhoéecguﬁ% oi |

retur romthe Oi 1 separator not be directed

into the contam nant ¢oll.ecting contai ner .3 T inlet p.pe 32 is.provided
W th an i e EDRGIURIHgPIRCLSE traing < Sy fromiRr rests REet kg of
the flow of refrigerant to the 25 inlet of the contam nant collecting

cont ai ner Bagf Deseriptions of thoBravéngs the inlet -20  opening/ cl osi ng device
32a is a solenoid valve. The inlet pipe 32 is also provided with a return
preventing shapgudlbisfaschegnaticeviewnd theoefrigerant oirenit dsandgioning Aystesd
inside the inlet pipe 32 fromreturning to the intake gas pi pe 35. Mire

speci fi caly pcotddfice Wik FirR emb8indng oSiha peesdinientianbent shape formed in the
inlet pipe 32 in the vicinity of where it 5 branches fromthe intake gas

pipe 3.5 In th iéﬁga} REAL sIRARE tHfvitiiRy bEihdcBniaf@aRt i ng shape
32b igs such thg{g%ﬁef%%?len séeudpéﬁfr?%l to 21 pos?ti ovﬁ 1agbcl)ve tr?e hei ght position
of the part, . that ,br.anches fromthe.int J ds
downwar d. C@E"BP% geviee &Qet CHEPIRARG Cg g?%ﬁ%@?%ﬁ%\g\% s@ﬁ“@ﬁg a%gc% P tgé'ﬁ!ﬁf%gﬁ?{;ﬁ ave
been separat ed b%irr{ he contam nant collecting container 31 to the gaseous
refri ger afitstembegiment.2>  the outlet 10 pi pe 33 branches fromthe intake gas

pi pe 35 at a position downstream of where the inlet )
Figure 3 is a flowchart for the pipe cleaning mode (gas cleaning) of the first

embodiment.

20 Figure 4 is a flowchart for the pipe cleaning mode (liquid cleaning) of the first

embodiment.

Figure 5 is an enlarged partial view showing a first variation of the contaminant
collecting device (the contaminant collecting container is shown as a cross section) of the

first embodiment.

25 Figure 6 is an enlarged partial view showing a second variation of the contaminant
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pi pe branches 32 and connects to the outlet of the contam nant collecting
container 31. Simlarly to the inlet pipe 32, the position where the outl et
- pipe 33 branches is upstreamof the oil return pipe 26 so that oil fromthe
Oil separator 22 will not flowinto the outlet pipe 33. The outlet pipe 33
is also provided with a non-return _device 33a that only permts 15 flow
fromthe edlscting dryige (Ehst qontamingnt colieciing epntginet is shpwn ap grass spediop) ¢febg 5. | n
this enbodi nent, the non-return device 33a is a check valve. Simlarly to

t he i nl et fipt pab&imettie inl et pipe 33 is also provided with a return
preventing shape 33b for preventing contam nants that have accumul at ed

i nsi de the outFiglrdd? RenZdlargcdPaiidl wiew stipwing & kidrd viiralien gbtheRopamdtant | n thi s
enbodi ment, the bent shape of the return preventing shape 33b is such 20
that, sim : : j ; [ ; to a
posi {1 on SR i o S Ro AR is i Gvm o 2 S TR

i nt ake gas EII(Q;IE $5 a{]d then extends downward. The mai n openi ng/cl osi ng

devi ce5 3411p35¢ ?llfncj ed such that it can shut off the flow of refrigerant
between the part of the intake gas pi pe 35 where the, inl e;\ pi pe 32 branches
25 t her ef r om ah@urnisgaenlagged; nagtial yieyk ghaydae pifgyuthoearigtien af ths copfaminant i pe
33 branches -21 therefrom In this enbodinent, the nain opening/closing
devi ce 34cillscting déviero(tht aomtameinariticelleasingicontaisier istshowntaskeragaseqsiopeo3bei n t he
vicinity of where the inlet pipe 32 and outlet pipe 33 branch therefromis
formed sufifst emdbddihiens! opes upward toward the conpressor 2. The contam nant
collecting container 31 is, for exanple, a vertically-oriented 5
cylindrical copfatd®fs snanldigePphriidl vidw Sifviagh fidth vaHaNbHShe BordthRidagP part
thereof. The inl'et of the contam nant collecting container 31 is provided
W th gui I seryes. ' t i t| b from
the i B o cofesBhEleviss BrESiptTohit sPHbBel gt s HELA a sk skoBhfof

col l ecti n? coﬁ%a'.ner 31 is nmade of stainless steel, copper, a copper alloy,
or anot heftEMPBYMSALr esi stant material in order to prevent corrosion
caused by corrosive 10 conponents anpng the contam nants. (3) eration of
the Air Condit Figtrenlf swgteg]%rqu@amﬁéwmsm%ng@ﬁ@ﬂavma@eneft esAnagiEgtt em 1
wi |l now be described using Figures 1, 3, and 4. Figure 3 is a flowhart

f or oper atoltestingidéviee (thepeontdreiaantrogllecithe cogaec issshoivng} a ckasgseation) oftha
flowchart for operation in the pipe cleaning node (liquid cleaning). 15 [1]
Nor mal opgratm®bdinte@e! | Nng node) First, cooling node will be expl ai ned.
During cooling node, the four-way selector valve 23 is in the state
indicated with i i L0 Fi-qur b H&ﬁbg : t he

di schggr ge si deF%%ét ﬁleis(?%%ng?dé%é{‘?lg‘gf?% rggl nreaél{C glgafio t Zau;%ogﬁglloggﬁt%f t he
heat - sour ce-si de heat exchanger 24 and.the Lptake sj. f the conpressor 21
i's connect¥F® ! 3958rGgRE ‘g}qgg Spnéﬁq%ﬁgl%?gpf%eggesgéfég $eenxlgﬁangers 52. The
heat - sour ce-si de expansion_ valve 25 is full, pen .and the user-side

expansi on val v5§“5QLP%¥Sén§&}aﬁ%qdét?ﬂt‘ag ViYW ﬁ}?@ﬂ%&ﬁlﬁt‘ﬁ%tme the sentaminant essur e of
the refrigerant. The main opening/closing device 34 is opened and the inlet
openi ng/ ckoddctigg devite@hgeantaminghtowdectingsiontainer it thownms asngss sectiooppf &et i ng
device 27 is not used. 25 When the main refrigerant circuit in this state
and the fastohdeinbsdiowen). of the heat -22 source unit 2, the fans (not
shown) of the user units 5, and the conpressor 21 are started,

20 Figure 13 is a flowchart for the pipe cleaning mode (heating after liquid cleaning)

of the second embodiment.

Figure 14 is a flowchart for the pipe cleaning mode (heating during liquid
cleaning) of the second embodiment.

Figure 15 is a schematic view of the refrigerant circuit of a first variation of the air

25  conditioning system in accordance with the second embodiment of the present invention.
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t he gaseous refrigerant drawn into the conpressor 21 is conpressed and sent
to the oil separator 22, where the oil is separated by vapor-Iliquid
separation. Then the conpressed gaseous refrigerant is sent through the
four-way sel ector valve 23 to the heat-source-side 5 heat exchanger 24,
Wwhere it is condensed by exchanging heaf with the outside air.. Thi
condensed | i qhigyre & iSiagfehmtlcp\é’l%@@g therrefsiggrant FECUEofa EEopdAriafign ogﬁ"ﬁans i on
valve 25 and the liquid refrigerant pipe 6 and flows to the user units 5.
At the ugietondiiibming systdme ipacessianes with theesetonglambadimentpéithapresedt r educed by

t he user-side expansion valves 51 and then the liquid refrigerant is

evapor at g eRorf£Xchangi ng heat with the air inside the roomby neans of the
10 user-5|3e %eat exchangers 52. Thi s evaporated gaseous refrigerant passes

tE;otjrgrnbg%%%%zgﬁgﬁdih%{siog%eaﬂp,e,gdoge 7, the four-way sel ector valve 23, and

crosing device 34 and is again drawn into the conpressor

21. In this ., t.he stemoperates in _coqll : ation
(heat?ng node %@dmwigﬂéf&ﬁg?gﬁ%&gp%ﬂsg 121 agé;cgfl%ggﬂtﬂ%%}) %\%ﬁ{ﬁgﬁ?ﬁg mode,
the four-way selector valve 23 is in the state indicated with broken Iines
i n Fi gur avill now, ke des¢ribed weiwgahedragpvingshat t he di scharge side of the
conpressor 21 is connected to the gas side of the user-side heat exchangers
52 and t he i ni{Eist Bbbeliroént] he conpressor 21 is connected to the gas side of
t he heat-source-side heat exchanger 24. The user-side expansion val ves 51
are fully openposhstfiehhRedt@as ofthy AdeCsiditordnpdysternns adVbae 25 i s adj ust ed
to an opening that reduces the pressure of the refrigerant. The main

openi ng/ cl osi I |aSic QRRNELha Rdrib&ant dicalt 0P Bk airRenditiosing gysteni ce
32a is cl osedqg%}%ﬁ\{tlﬁgtsght%ﬁ*g gont am nant %ol | ecting device 27 is not used.

When the nmain refrigerant cirecui.t | IS ; thd@t shown) of
the H8atr 18 agfﬁfﬁ?ﬂé’egﬂhaéfsgflﬁég#%’ﬁgp? ﬁg‘l 1@%@%&%@&%&2@3@%& units 5, and

t he conpressor 21 are started, -, 23 the r.efr.iger | t he
conpr essdccardancs vighibe pusent IgkntioBn The Blrtcﬂ’éélﬁf’?mg Egzﬁl}étlg?éqigf,;&\;\hwepg&t e oil
is separated by vapor-liquid separation. This, cor[g)r essed aseocrﬁ h

ref ri ger dweat saseamit eelghlitys usgrumit g tvainghissmbpdimentheonneded 10408 o s e ous
refrigerant pipe 7 and flows into the user units 5. At the user units 5,
the gasequst Sou&fmigRinamiralled, andadiuibe figerant piperfyindg grsequsipirigerantPipe r

i nside the roomby neans of the user-side heat exchangers 52. This 4
condense LVP i Jed 85 B6tinePAES BSat sbiiree Ghit R hetheaser wiide axdpadsignedval ves
51 and tﬂ7e |quaig%ﬁ1‘r%2¥ rei gerante pipe 6 and flows to the heat source units 2.
At the heat souree,unil i ir-L MRt dnd Wrdxadblel SeofEE i S
reduced bt39 p[eﬁgnﬂéﬁ Ehs%ﬁ?%@é&%&%%éﬁgfegg&{/a vcla 25 arnc):i( then the liquid

refriger atr;&ﬂ 'hfg.evapor at ed by

The air conditioning system 1 uses an HFC or HC based refrigerant. In this
embodiment, the air conditioning system 1 is obtained by replacing the heat source unit
and user units of an air conditioning system that used a CFC or HCFC based refrigerant

20  with the heat source unit 2 and user units 5. Thus, the liquid refrigerant pipe 6 and the
gaseous refrigerant pipe 7 are the previously existing liquid refrigerant pipe and gaseous
refrigerant pipe.

The user unit 5 is equipped chiefly with a user-side expansion valve 51 and a user-
side heat exchanger 52. In this embodiment, the user-side expansion valve 51 is an

25 electric powered expansion valve whose opening can be adjusted and is connected to the
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10 exchanging heat with the outside air in the heat-source-side heat
exchanger 24. This evaporated gaseous refrigerant passes through the

- four-way sel ector valve 23 and the nmin opening/closing device 34 and is

-agai n drawn into the conpressor 21. In this way, the systemoperates in

heat i ng rmde [3] .Pipe cleaning node (gas eaning) .1 W, e cl eaning
mode (gas lwlé'éﬂpﬁé}hwspll'ﬂ%h%%tﬁﬂ“&]aﬁ% S%fﬁ@ﬁﬁs.pﬂ%ﬁaf @45 Bﬂlnﬁdh‘gﬁf’g‘f‘%‘-’ﬁﬂ of
this enbodi nent replaces only the heat source unit 2 and the user units 5
whi | e reustessyre and th restigergnt flayurate. r nfthisgertediment gheysenifedustexghanger
refrigerant piping as the liquid refrigerant pipe 6 and the gaseous

refri ger as@l ispi g@6ss fin-(ype hedeectianger @dhfigiret beexoshahgd heat with theaikinsiletlospl et ed,
debris, oil, and CFC or HCFC based refrigerant oil that 20 remain as
contami ”afbtoﬁa 'Iﬁtﬁ@%nﬁ@&ﬂé& th&fidel Qﬁ"t@”é plRVRRd @w&“éjfah'(ﬂé’c'sﬁoﬁﬁﬁr{ ihgeffg%fEs) pi pe

7 nust be renoved fromt main refrigerant circuit before running the

syste nor.nal n d ani ng)

di scursgsedfoﬁgfamp%g%%@ r%%ﬂ g%}t‘% arﬁlﬁgwf ?Qécgg)gn o%fa{rlgeﬁa?gﬂlf the air
condi tioning system 1 han HFC or based refri and ., smgthe
cont ani na‘?ﬁcgé‘éﬂe é’E’E‘Y"ﬁ@ JF iethe oqny a@cg(% igerRpt BW&’&&EW%E ghe’z'!?e‘i 119¢ he
refrigerant circuit. -24 First, in step S 1, the existing user units and
heat sourh@tmh@nwézremved and the new user units 5 and heat source unit
2 are installed and connected to the existing liquid refrigerant pipe 6 and

gaseous ref ri gEhadat poyree init D i eguippeth ehiefy mwithed canymressot 2 L ianwili separhtor he ai r
conditioning device 1. Then, the main refrigerant circuit is pulled to a

vacuum t 025 Jrfealwey sd1ecté valvd 3, d heddutdessidehdat &xRhhngi® 22 MndG Heatibdurés
charged with a new refrigerant. In step S2, the systemls put into such a

stat el({ haligd aﬁ%&n‘m@?ﬁt th‘fﬁl'd &ﬁl%}ddﬂeﬁ’tﬁfﬂe%%n&n?e }c?r HSEY sk fofl? gyn nant

col l ecting device mal h openr ng cI05|ng ce 34 is

cl osed and the inle n deV|c 32a.is ened to configure the
i rout o ocrnpEmar tahis B8 Bt et duh i %e%ﬁsrt%s?re P06 BBHER ont am nant
collecting container 31 when the 10 systemis run. In_step S3, the system

i s run i nreffgerandedrawp inge itself. An ester-based pid g5 FtPerd@ssE‘ﬂ P &apt iorominagh

Since the circuit was configured to use the contam nant collecting devi ce
27 in st epFS2andtHe bgsed ecfiigeranfsiis gsaddn dutiricatsitheinside of he aompréssekle gas pi pe
35 passes through the contam nant collecting device 27 before being drawn

into the Prvided®hahe ditcHarddsidosrtae vefipleysor,ithe ol sgreator 22fsiaivgssehnt 1 ows
into the contam nant collecting device 27 together with debris that

o OO A A S B B U

liquid r efc&mlgr%gs%?ky means of vapor-liquid separation. The oil separated in the oil separator 22
is returned to the intake side of the compressor 21 through an oil return pipe 26. The four-
way selector valve 23 is configured such that it can change the flow direction of the
refrigerant when the system is switched between cooling mode and heating mode. During

20  cooling mode, it connects the outlet of the oil separator 22 to the gas side of the heat-

source-side heat exchanger 24 and connects the inlet side of the compressor 21 to the
gaseous refrigerant pipe 7. Meanwhile, during heating mode, it connects the outlet of the
oil separator 22 to the gaseous refrigerant pipe 7 and connects the intake side of the

compressor 21 to the gas side of the heat-source-side heat exchanger 24. In this

25 embodiment, the heat-source-side heat exchanger 24 is a cross fin-type heat exchanger
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pi pe 6 and the gaseous refrigerant pipe 7. As shown in Figure 2, the
contam nant contai ni ng gaseous refrigerant passes through the inlet pipe 32
and is guided by the guide 20 pipe 31 a to the bottom of the contam nant
coll ecting container 31. The contam nants in the gaseous refrigerant
‘collect in the bottomof the contaminant collecting ¢ontainer, 31 and only
t he decorronfigurad suiexshsrgs heat atwpepsihs sefrigerant andpis %%W‘?&@egﬁ'? pdeatyi pe 33
and into the conpressor 21. In step S4, the systemruns in cooling node
until a poeser lbthis enbediment theihest doasce2@ite) iapseddddenith a far (rebBwivagntle st ep
S5. The prescribed amount of tinme is set to the tinme - 25 required to
renove t heneey) fertrawitgoutdodfir fiveto i whit £id Blg@ingfit bavkrontisd thal leas taybeS5, t he
systemis put into such a state that the contam nant coll ecting device 27

i's not Usﬁgggh&%g@ gg{\ﬂeggﬂga Sifthd o Gir'and ﬂ@féﬂf{erﬂf Abwinghbough thd et IGirBe-

openi ng/ cl osi 4 1s opened and the inlet opening/closing device
32a is closed to configure,the circuit.,b bt { ger ant
bypas ?es Sc‘%ghe@%)ﬁ’fcg’ﬁ?gﬁ;% : iBF ES%TSf’Hﬁe'c,qu?tegf%%rgsgo%%ﬁen%épﬁaaﬁ%ze%er ggc{vgé;rlédst ate).
In this way, pipe cleaning node (gas cleaning) is executed accoydi to the
st eps | us¥xpgesien Yauewhpse oponing C@gﬁﬁﬁlﬁﬁeﬁiﬁﬁ‘gls@opﬁ?ﬁt‘?ﬁi @Ité%ﬂﬂmé)sldrfd’f%, pi pe
cl eaning node (liquid cleaning) will be explained, In the previously

descr i bedhgai-paured-sideheaj endumgérgdsior theawirpagy of adjustingfthe gpdvigerantiiresitgg

t hrough the gaseous refrigerant circuit 12 is in a gaseous state and, thus,

t he gaseoufd thefeftiganmflowtdde 7 i s cl eaned by the gaseous refrigerant. The
pi pe cleaning node (liquid cleaning) discussed here involves adjusting the

openi ng of the’rh@ﬁ%ﬁié'&‘&ﬁgmﬁé_@@omw% fduig uials bk ubdrasiddheaef ri ger ant
flowi ng through the gaseous refrigerant circuit 12 is in a wet state

(gas-]4 quid,two- Maleh Pl P It e: i in
sord bt SR ppHR TR R nl ST YRS chiUEBL BY IO R BB idoHebd AShar
source unit are renoved an e new user, units 5 and heat source it 2 are
i nstal l ed%ﬂgﬂiebﬁﬁéewa “P’(Sgt hﬂ%ﬁ?@?? ng"rra‘a}ipaperéf‘?’}“ﬁ%@?ﬁgaﬁisﬁ‘és 8%I d
gaseous refrigerant pipe 7 to formthe refrigerant circuit of the air 20
condi t i onusetrsidevieateexchangpes;$2 afifee wagr nitse’ toi the faumtway, selegior valye g3 0f 8¢ t o a
vacuumto renove the air inside and the main refrigerant circuit is charged
wi th a neheat eburcgeniadt The portipe pf therefrigetant siyatitefmom sheuser-side begtuch a state
that the contam nant collecting device 27 is used (contam nant collecting
devi ce ONyychifigdrs 53510 thB BedfRblircORRI2I HGY eXchariged 24l that neludds the usérodidsl and t he

i nl et opening/closing device 32a is opened to configure the 25 circuit such
that {se gaseous viRks 5 eheuil Septaft fifle 6./tnd thdReat-3MirBdTsiag RkpAiRioneCt I Ng
valve 25 is defined as a liquid refrigerant circuit 11. Meanwhile, the portion of the
refrigerant circuit from the user-side heat exchangers 52 to the heat-source-side heat
exchanger 24 that includes the gaseous refrigerant pipe 7, the compressor 21, the oil
separator 22, and the four-way selector valve 23 is defined as a gaseous refrigerant circuit
20  12. In short, the main refrigerant circuit of the air conditioning system 1 is made up of the
liquid refrigerant circuit 11 and the gaseous refrigerant circuit 12.
The air conditioning system 1 of this embodiment is further provided with a
contaminant collecting device 27 installed in the gaseous refrigerant circuit 12. The

contaminant collecting device 27 serves to collect debris, oils, etc., remaining in the main

25  refrigerant circuit after installation of the user units 5 and the heat source unit 2. It also
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-26 container 31 when the systemis run. In step S 13, the systemis run
in cooling node in the sane manner as in the case of gas cleaning. In step
S 14, the systemruns in cooling node until a prescribed anount of tine 5
(first cooling tine) has el apsed before proceeding to step S 15. In step S
1 S, the openings of the user-side expgns',on val,vyes 51 are.,increased to a
| ar ger ogeevésitg cobient residuahgFEins HGST basg ﬁifﬂ‘éeréﬁte?li;ﬁn&’f“% gthg SCUSd 3 "5 1 hat
the pressure of the pressure-reduced refrigerant is increased to a pressure
cl ose t olifi@ refeilgenant pipe 6ane s gaseausdefrigerantpipe Jof taexishingrefrigeraln st at e
(gas-liquid two-phases) (wet cooling node). Since 10 the refrigerant

flowi ng tieuaiudeieusipeadsstantel In tRleaibodirhém the cdtamimantcadleoting devidee,
liquid refrigerant flows 1n the contam nant collecting container 31 al ong
with the nt anm 4 : 146 the italek diddesitle r ef ri ger ant
accunul a?z%. ltrrllgt?ﬂg@@%@%lﬁ%e?t %ﬁwc%ﬁ%%%ﬂngggpgggldl ecting container 31 and
only the gaseous .refrigerant separated trgmthe contamnants and |liquid
refri ger SPRRPERI 21 0h METRATCYSEC @Fﬁagfmgc#g ﬁé drawn into the 15 conpressor
21. In step S 16, the systemruns in wet coqglin .ngg?e.until a prescri bed
anount of ti mé2 Genstgn Wﬁboﬁmﬁanﬁg’ém&tgﬁl‘%& B*¥ proceeding to step
S 17. In step S 17, the systemis run again in the same cooling node as in
step S 13. Thalgirs? it dreerdarged migw shbwing:the yisinityi efdhe cemamingat GPAFHHE 51 are
decreased to approximately the 20 same opening as during the cooling node
oper at i ORle¢fce $the BortarhastcdlfRating Suntinerds stiowrods 4 dresspeetian) oé theediuc ed
refrigerant is decreased to a pressure bel ow the saturation pressure and

the refriQeiABkingRYEEA 14k cRibBimndoMINe @nsamManlitigianict 27dhen this is

done, the Tiqui rigerant accumul ated in the contam nant collecting
container 31 eyaporates again ' i ; ile
onl y 1Phe c9BIPY “ﬁtgﬁtcém g"flﬁ CP@&'?iﬁg%g%%@gﬁ%ghﬁnl%gﬁgg? ’ecfoiﬁ%lgf%%%gg?ner 31.
-27 In step S 18, the systemryns in cooling node until a prescribed
amount ofanﬂiar@almoﬁ?mﬂg/(é]@é‘lngﬁi@“tcf’3@') has el apsed before proceeding to step S
19. The total of the first, second, and_ third coolin%rtﬁ_li nes is set to the
ti me required The qoptanvinant gellessing semtaingt 31 fsicopfigwed Wt ingidt SR SRR P Ui t. 5 In
step S 19, the systemis put into such a state that the contam nant

col | ect i n@neenih@ns Bdmi the rdtigerand]wiog irathie gaseous wiftigerantreircuis 12 vdhepts . That
is, the main opening/closing device 34 is opened and the inlet

openi ng/ ¢l.Asientht fetieetd3RDubE itC IS8 dpécdfielipf the dostamirantéolleoiing sontdinerhat t he
gaseous refrigerant bypasses the contam nant collecting container 31

(nor oper ation, st 0] b S MBh cdd i Q6o VAl w2 Tho

cl eag]iagng) .gcg%egm%etgtagérg%@e&%gué%f%e st%dgglej&ag%qugﬂsgrg%, bed. (4)
Characteristic Features of the AL{.Condi.tl Qni i ndi tioni ng
Syat om © R THEECREPLE APEREERY S LD bk A I Yok BRI pipe
characteristic features. 15 [1] W_th the air_ condit.ioni system.1l of this
embodi menSincethedniekmeaspipg JhisPatt of fae gaseopsreigeraat FIIGUI ‘3’2}1@‘308%‘%%% at us
is installed, the main opening/closing device 34 is operated such that

r ef ri ger acdlleniihg cquaisert¥ris aopmerted te theteassovs selrigeranietitcuitd 2cont ai ner 31 and
the systemis operated in the pipe cleaning nodes described above. As a
result, both Serving to direct refrigerant to the contaminant collecting container 31, the inlet

20  pipe 32 branches from the intake gas pipe 35 and connects to the inlet of the contaminant
collecting container 31. The position where the inlet pipe 32 branches is upstream of the
oil return pipe 26 so that oil from the oil separator 22 will not be directed into the
contaminant collecting container 31. The inlet pipe 32 is provided with an inlet
opening/closing device 32a for turning on and shutting off the flow of refrigerant to the

25  inlet of the contaminant collecting container 31. In this embodiment, the inlet
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20 refrigerant and contam nants remaining in the main refrigerant circuit
are directed into the contam nant collecting container 31 and only the

- contam nants are separated and coll ected. The refrigerant from which the

.contam nants have been renoved is then returned fromthe contam nant
collecting container 31 to the intake gas_pipe 35 (gaseous refrjgerant pipe
12) t hr olRpeningclesing davigs 378 ing solgaoid VP]é@uITB? ll'ﬁ?fé’ll? 15@&0%?"1??%{%“{’@ dr awn
into the conpressor 21 25 downstream of the contam nant collecti r]ge

cont ai nerre8n peevesnting hapadb for pravehiinghcantaming@s that baveascwanlatedtinside theen
renoved and it is nore difficult for contamnants to be drawn into the
conpr essOinle? pipeAtfedm pétping ©ahe ingakende pipe 360 Nibretspetifi¢dlly, thaireturn

openi ng/ cl osi ng device 34 is operated such that the refrigerant does not
pass thr ohglerdiing sHAHM P D2 BEGRAYEHEhEYimhE HEEHPES2 BlthaRtidityeofswiskem i S
run in aoﬁgrrrall Ec?p%?’tatic}n rmrc!je. %en this is dt?nlgﬁ,e there is Pﬁoe possibility
t hat ntam nant.s wl | ve acc I I [ i l}ﬁ,n.g tlet

pi pe d%ﬁl%stﬁo V\ehglné%ﬁ %36 pﬁ%eg{eg.-'l latgg\lg\?ieﬂrﬂ’f) Hgl?eﬁg’ghfh%rﬁisn%gg% o] pet and
outlet pipe 33 are provided with the return prevepnting shapes. 32b, .33b such
that cont BRVeHingsh 18 F‘é“th%ﬁ 1t ??‘“F’H{é upRREkie apesIyen oﬁ%&leﬁ‘ﬁ@ibﬁgséﬁl% lity
that contam nants accunulated in the inlet gi pe 32 10 will return to the

i nt ake gaef the part g6t branches fram thedutakpgaspipe 39 ped then extends dawnwasdci r cui t
configuration is changed, contam nants can be prevented from being drawn
into the conprgasing t2 tetimsefrideeht homnwehick aim amthminents bavedizieh iseparatéd bne
system can be inproved fromthe standpoint of pipe cleaning node. Al so, the

St ruct ur eiheSoftafidhadit BEIERUEE cEMiBinkE3 UoRh® BAEIN refithesdh® BREuIBRE theddklet or med 15
inthe inlet pipe 32 and outlet pipe 33 are bends fornmed in the vicinity of

the pgrti g I 4Rl : ‘9‘???‘% e he

i nt akf(:aH ga Bgl‘%@%@hé%ﬁlh%efﬁo%%gzﬁﬁgggghg%%ﬁ? gé\ 0 ?ﬁ?i nt g&%&gtgy pi pe 3
5in the vicinity o ere the iplet. pi 32 and outlet .pi pe 33 branch

t her ef r onPiP§ lbf"é’tcgr%sog%%@ﬁ"f’ﬂ%ﬁts 1i(’tt{;% P‘(’)tb% QP%\HQP%“PBWEFG&FH& g%%‘:“&%igr 21,

the possibility that contam nants will be drawn into_the conpressor 21 20
can be r e8imitatlydo dhe inlat piner32, fhejposition wheee the putlelmipe 3 bbrapghes ysurstream§f ¢ hi s
embodi ment, after the system has been run in pipe cleaning node, the main
openi ng/ cthesiilmgtutie pipe €634 tha od femathedbiksephratdr 22 wileot Bowiigfertheroutist pipenot
pass through the contam nant collecting container 31 and the systemis 25
oper at ed B® ThéONitieR pbipe33rigkise pravided. wikloynavefstumaitwiceidqu ttht velyrpegaitant may
have -29 accurul ated in the contam nant collecting container 31 al ong
with the ggll A inBRbhiafidl 81 Lo/thb Mo k3% ¥, Migwg_cl eani ng
node H]l qg?g%ﬁ%%cﬁg , ?%’Kﬁt%ﬁg&élggl%%ﬂaﬂémge operatioh of step S 17 shown in
Figure 4 is. insufficient,. |liqui.d friger Ya: Lo ko 1, hant
col I'ect  nEbBRTEPhdr ot eVity fiulsurtgeal batAE e AR it higPppE 3o VL

this enbodi nent includes g non:return device 33a vided in, the outlet
pi pe 9nlet pipe 33 is also prm?ldedo w1t{1 a return preventing sﬁapepi%r 3b for preventing

contaminants that have accumulated inside the outlet pipe 33 from returning to the intake
gas pipe 35. In this embodiment, the bent shape of the return preventing shape 33b is such
20  that, similarly to the return preventing shape 32b, it extends upward to a position above the
height position of the part that branches from the intake gas pipe 35 and then extends
downward.
The main opening/closing device 34 is configured such that it can shut off the flow
of refrigerant between the part of the intake gas pipe 35 where the inlet pipe 32 branches

25  therefrom and the part of the intake gas pipe 35 where the outlet pipe 33 branches
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33, gaseous refrigerant that has evaporated insjde the contam nant

coll ecting container 31 can be returned to the intake gas pi pe 35 even
during normal operation. Thus, loss of the refrigerant charged in the main
refrigerant circuit can be reduced and overpressuring of the contam nant
‘collecting container 31 can be preyented. As.a result .the reliability of
the 10 sthsteftonsaln this embodinen, the SR eRenIEAIoTRS AEVics éﬁﬁsﬁesol:elng’éin‘fag‘be' node.

[3] Wth the air conditioning system1 of this enbodi nent, the contam nants
in the rehe pgeionnt tiineke gas fihe dhighthe visinity ef wisrptheapleppipe 38i2pd O¥Ee i n t he
bottom of the contam nant collecting container 31 because the inlet and
out| et OPipTe he waithahdefomhiefokmed sah tHadt slopdshepwanptowiard the coopresserstl. As a
result, the possibility of the collected contam nants returning to the

i ntake gas pi Rfe JoRamHaBt Nk Qtitdiflr 1138, fLetaibleadenivallylosienteti abi | ity

of the system can %te I npr ovedlfromthe st andpoi nt of pipe cl eani ng node.

Additionally,.since.the contamj t I i i 0w eded

i th § nocyindsisaliiine faY B AR TR0 0 SRR of A BBk el TROMECTS, 1o
bottom of the container_and serves o, 20 quide.the refri flow ng in
t hr ough ©fthejcentaminant collecHag COMPBET élnb“‘ Pé%\%%‘fi a e SipS Ttk d

contam nant-containing refrigerant that flows into the cog% am nant

col | ect i pgidedhs refrigarantithas dighvstin &ormthe inlptspiprid 2 irthe Hotiora ob Hhe ORIAACTL he
contai ner by the guide pipe and the flow of refrigerant is prevented from
shor t - ci rgichhtaghikdn® Bolldeting Bbresineti 3 leis tmhadetod stafrdess stekle toppes, acoppendlloy; t he
possibility of the collected contam nants returning to the int a.ke' gas pipe
35 can 23, %ﬁotﬁ%ﬁ?@ion'ré)s@stam%a‘iﬁial $h 5fder to e e tamosiandausal byeadriasiye

cont ai ner I's made of stainless steel, copper, a copper alloy, or another
corrqsi on resistant magerial . . contam nant collecting container 31 is

pr ot g@t e&op}p8ﬁ?rg%?lp82$%1§°8§%rsné%ﬁgsy corrosi ve conponents anong the

contam nants. 5 (5) First Variati af the Contam nant Col |l ecting Device As
shown in Fi gur@ épeliapmil9%%‘8?%{3@%‘%0?1%%%?% the contaninant collecting
device 27 of this enbodiment by replacing the r_’ﬁati n pgﬁi n&/&l Qsi [?_.%ldevi ce
34 with a t hr éEhemperationyé ttemirt ¢gnaditioning systerpl Wil pew RIOGH Ve R et
openi ng/ cl osi ng device 32a. This arrangenent reduces the nunber of,
conponent ], Basid4.0Figutes3 sarflawmihastifor eperatintinte pipe Fleaning mpe (za5)cle3aighd
Variation of the Contam nant Collecting Device As shown in Figure 6, it is
al so aCCeﬁk@@'ﬁs%@ldﬁ?ﬂhﬁfoﬂ&}ﬁr&i@ﬁﬁﬂﬂw}ﬁpﬁ clealihemivtie iqhéd cleaniag). of t hi s
enbodi ment "by repl aci ng the guide pipe 31 a provided the contam nant

col | i ng congai i itde®ni Ng plate 31 b that separates the
spacglcsltn t he vfliwé?@??%méﬁgt(ﬁ%&?%%%de?r omthe space in the vicinity of the
outlet. Additignally,. a filte.3 1.gh i i g t he
cont ani nant coﬁ‘lrgc‘fq\éﬁag awde éYlﬂeb r %?;sﬁla mf‘gl ?ugl?% gél(gle/ﬂ n?déﬁ ;ﬂ})es/itagreg‘d% 'kslgécstglfne
effects as providing a guide pjpe 31, a. (7) Third .Vari ation_of

Cont ani navalved} lséﬂttherﬁjatwﬂ“é?éedﬁ&'“g ﬁ%}%ﬁh e%‘%ftﬁﬁlf%ﬂ?;e"il? Sich aa?tgtg t%%?éept abl e
to nodify the contam nant collecting 20 device 27, fethi enbodi @t by
repl aci ngdisttergeside ef the comipressos 23 3ncqmnected tafthe gas side of the BeatrioPEee I, ¢ h an
out| et opening/closing device 33c (solenoid valve) provided in the outlet

pi pe 33 aRpght @xcﬂfaﬁgé:rlmamdehé infakd sidead tiRdcamyrpsses2Lirseonaeniad taghe gasside of
provided on top of the contam nant collecting container 31. This

arranggmne DM IRt LREanadre 52 ThE héatacuroe-8ide &k pansidnevaiver25 isfultynomavi ce
33a. g@ (gﬁel%%ﬁér{tﬂ Var i ati%éggof t he Contam nant Col | ecti ng Device -31

and the user-side expansion valves 51 are adjusted to an opening that reduces the pressure

of the refrigerant. The main opening/closing device 34 is opened and the inlet

opening/closing device 32a is closed such that the contaminant collecting device 27 is not

used.

25 When the main refrigerant circuit in this state and the fan (not shown) of the heat
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As shown in Figure 8, it is also acceptable to nodify the contam nant
coll ecting device 27 of this enbodi nent by providing on the bottom of the

- contam nant collecting container 31 a renoval device 31 a for renoving

-col l ected contam nants to the outside. Mire specifically, the renoval
device 31 a includes drain pipe.and a gate valye. This aryangenen

enabl es M@M’Mﬁméﬁh%)@f ysgrgv s and Bie COmpTess XAt §ta;tg<§‘ in
pi pe cleaning node. (9) Fifth Variation of the Contam nant Coll ecting
Devi ce Asthegasenus refifgegantelrdvn into the campresaercid s apinpressedrandisent to Hee oil
contam nant coll ecting device 27 of this enbodinent by providing in the
inlet pi pepadton20wherd eliesil isngpdend b¢ vaga-lifhid sspaibac Thagtheicompressal t he
contam nants. Although it is not shown 1n detail in the draw ngs, the oil

det ect i ngo AeMisGeRRefanPlstBht thRINBA kitFrouf-Rhy SXBEB! Falvé PictAt hedtadarchispil ded on
the inlet”pipe 32,” an ultraviolet light Shining device provided on the

sight gl ass I [2) i e : : t e
prese cea%'rat 8’?‘?1%%% r{Zﬁg\%egr? :‘fti lgtg?%dﬁg ;%dl %w&ﬁgéﬁﬁi’?%ﬁ ‘ltalglg}itgglrlé g%gﬁgﬁﬁ go | ecting
container 31 by means of the ultraviolet light. By .15 proyvidi thi 5§ kind
of or | ettty o hreBlest it pities Blsehdb Bt AROHEE SN e RN o |
is no Ion&gr_ detected. As a result, the contam nants can be renoved from
the mai n thefignigrefrigerant pipgittandifiawsde theauser ynits 5 o)t the Reay upis Sothe presgiret he
Cont am nant Col |l ecting Device As shown in Figure 10, it is also acceptable
t o nodi f yofithe liquidtrefiigemnt isaeddced by rig: 1Rer-side exanRion ohlved b | adrthen ithediguidy
providing gate valves 32d, 33d in the inlet pipe 32 and outlet pipe 33 so

that the féﬂ@é@&ﬂﬁ@éﬁ;ﬁﬁk&d&@%@%@@ Idah Rith3e Hnhsiie théRoat BPmbaRBithe
i ntake gas pipe 35. This arrangenent enables collected contam nants to be

renovgaf from AT =Tpm Malo -1 ' ' : ' cting
cont aﬁerﬁ%%deggéoe%% m %%?hehﬁ’%ﬁ wﬁé&f {f)ﬁeg&gér?])tsu% ??ﬂé%?ﬁ@%ﬁ?%gﬁ% hlt%he Air
Condi tioni ng System and. arg nant -32 | | ecti Container Haure 11 is
= Schermt EEUORIRTIRETAN BRE ot FRRRaNEY St PRt A e TER PR BHF g "8y st em
101 in accordance wth a second enbodi nent exenplifying a refrigeration
appar at usdgviceatdandda asain draven intthg P@@B?ﬂssqrr?\}eﬁlﬁnﬁbﬁwaﬂ?ﬁg" Shsten: OPFIRES Bhi ng
system 101 has 5 basically the same constituent features as the air

condi ti oncondingyisddem 1 of the first enbodi ment except that it is provided

with a heating device 140 configured such that it
[2] Normal operation (heating mode)

15 Now, heating mode will be explained. During heating mode, the four-way selector
valve 23 is in the state indicated with broken lines in Figure 1, i.e., in such a state that the
discharge side of the compressor 21 is connected to the gas side of the user-side heat
exchangers 52 and the intake side of the compressor 21 is connected to the gas side of the
heat-source-side heat exchanger 24. The user-side expansion valves 51 are fully open and

20 the heat-source-side expansion valve 25 is adjusted to an opening that reduces the pressure
of the refrigerant. The main opening/closing device 34 is opened and the inlet
opening/closing device 32a is closed such that the contaminant collecting device 27 is not
used.

When the main refrigerant circuit in this state and the fan (not shown) of the heat

25  source unit 2, the fans (not shown) of the user units 5, and the compressor 21 are started,
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can heat the inside of a contam nant collecting container 131 of a
contam nant collecting device 127. In the follow ng explanation of the air
- conditioning system 101, descriptions of constituent features that are the
.sanme as the air conditioning system1l of the first 10 enbodi nent are
omtted while differences with respect to the air conditioning . system1 of
the firstthesefsigemangassravyaie theisempressen 314s compressedeaangdsentde the ail oni ng
-system 1l of the first enbodinment, the air conditioning system 101l is
provi ded seipatatax 23ewhersdhe cibistsaparated by aapordiguid sepatation0 Thistrampueseedan HFC or
HC based refrigerant and reuses the existing liquid refrigerant piping and
15 gaseougase@lisrefifpertnt pased thebugh thefout-tial Geleetb V8¢ 2 andihegaddds and a
gaseous refrigerant pipe 107. Simlarly to the user units 5 of the first
Sbod] MeNfefridddhn p377 W ASws R, e GsGAfts ST PROGKF IR, Yne'kdsflod User -1 de
expansi on varve 1 and a user-side heat exchanger 152." Simlarly to the

uni t fir

heat source. .2 of, th t _enbaqdi t he. heat, sourcge unit is
ooai prod. e i€ pdendtd b oo tREIRR Wl e 41FiolRRIMRHTS, Holds obiee | °
sel ector valve 20 123, a heat-source-sige heat _exchanger 124,

heat - sour B¥T-§idg i‘e@fﬁf&h?éigeﬁ Al les wzg?nsa& Siawd Tefrigerast m%esaﬁwgh% USefre

liquid refrigerant pipe 106 connects the liquid sides of the user-side heat
exchanger sidd Bgpansion ivalves 2 andithe diquigzefrigerant pipe guind fvesdo dife haabsavees - sour ce
si de heat exchanger 124 of the heat source unit 102. The gaseous

refri ger aaits®. p&t the Reat aouree ufit Rhihe pessit d€ thediquidnefrigeeant 43 tdudedddy the
exchangers 152 of the user units 105 to the 25 four-way sel ector valve 123

of the hepdat304cESidE Rkpankidd vae SR th@theliqhiaGefrRbfanBRleIBPoratedBy  Circuit
fromthe user-side heat exchangers 152 to the heat-source-side heat

exchapger F)gc?lgneéiggbea{t %{h%ﬂg guttsglg élﬁfiﬁ éﬁi%eg, -§&i§9él£iaé thé Y@L RGSer4S Phis  NE

liquidre pi pe sour ce- s de expdnsi on val ve 125
is defined as the liquid.refrigerant ciycuit 111. As sho in Figure.12,
o1 | ar |y YO PO HAMEETBhPATE ooEh I GPE-HAE PSSR VAV DBt HE R ¢ he
air conditioning system 101 of this enbodinent is further provided with a
cont ani nafpening/¢lesing Agviersd4 end is again degvan ingqithecompeessprsdods thiamay.ghe ant
circuit 112. Simlarly to the contam nant coll ecting device 27 of the air

condi t i onsystpns ypdrates in lefatingmolder st enbodi ment, the contam nant collecting
device 127 is provided with a contam nant collecting contai ner 131 having

an internal pipyg Plgelcléani@imbiéd @las BleAsing32 i ncl uding an inlet 10
openi ng/ cl osi ng device 132a and a return preventing shape 132b, an outl et

. 3 i nel udi : ot _ b H
pi pe 83 inc “%QQB@SP%?A@E%{?% égﬁ‘g}ﬁuﬂgﬁ@ll%@@xﬁldm@&uwe Elrr%é!ﬁd]flélngg%s ape

133b, and a main 0O e 134. The contam nant co i ng

e o 120 RS B M S A WS AR
the heat Qv%ilg ?guisi%eg éf gxiistfng ?qu(l3 ree%;iéelracntr;)?&}llg di gaiesiegﬁs rse Cg@ra%% pﬁ)ri]ng as the

liquid refrigerant pipe 6 and the gaseous refrigerant pipe 7. Consequently, after the

installation work is completed, debris, oil, and CFC or HCFC based refrigerant oil that

20 remain as contaminants in the gaseous refrigerant pipe 6 and liquid refrigerant pipe 7 must

be removed from the main refrigerant circuit before running the system in a normal

operating mode. The pipe cleaning mode (gas cleaning) discussed here involves cleaning

the entire refrigerant circuit of the air conditioning system 1 with an HFC or HC based

refrigerant gas and using the contaminant collecting device 27 to collect the contaminants

25  in the refrigerant circuit.
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15 imersion heater or a band heater. (2) Operation of the Air Conditioning
System The operation of the air conditioning systeml1l O1 wll now be
described using Figures 11, 13, and 14. Figure 13 is a flowhart for
operation in the pipe cleaning node (heating after liquid cleaning). Figure
14 is a flowchart for oPeratLon in the piﬁg cl eani ng, 20 node hq@&%ng
during |iqui dFisteimstery$!. thereXiptingruser wilsigd dgH) SQHISE UG YRV FH AR of
operation in normal operation nodes (cooling and heating node) are omtted
and onl y npiweerainita5iang hentcbeuics uditQaare frsthlled aind einmected tathie yistipgiBagideat i ng
after liquid cleaning) Now, pipe cleaning node (heating after liquid
cl eani ng}ef}‘ygéﬂambﬁp@es Rh@bARHus Rfrigiark AT forfofrh e maih Iefrighiant girquit ofitemni ng

e

nmet hod difféers fromthe pipe cleaning node (liquid -34 cl eani ng) of the

f4') r :; eeg%gicioggﬁ%nﬁgg¥¥iicg 1! Rkn ttﬂ@rél%ﬂlqjg{%%@rd}@ dRcit BPBII fbla vasul@ tosee Figure

ng 0 Reati'ng stegs S In which the contam nant
colle¢cting container .,131 is heated.b t} i A0 0. Thi s change
enabl gs HaoYS 'tﬁ‘ﬁiaﬁ 1p5é%erq:5fetﬁgma1r{r g‘b@%@?ﬁ%‘?ﬁ?ﬁ%&?ﬁﬁﬁ %ﬂtl %%I&i n a case
in which the liquid refrigerant is evaporated 5 runni t he. syst.emin
cool i ng rFodepSAdthemEstemisPtdate sughya pigie tg%‘r?‘b? ‘é‘?rit%al tp“é’ﬁf&g'%%%m@d can be
reduced. [2] Pipe cleaning node (heating during liquid cleaning) Now, pipe
cl eani ng wedl@optasrndm goliketing devicgON). Thatdin theymaiy opening/dosimederats 3448 shown

in Figure 14, the pipe cleaning node (heating during |iquid cleaning)

descri bedtjdddd Bed thelifleBopenhfy/dbsig dévice32atio dpaiatias parfignye the airguihgnchithat
cooling steps S3, $4 (see Figure 3) of the pipe cleaning node (gas

cl eani ng)y,0 é%stegﬁ’s xfe.ﬁfeg%?'arﬁ rOAFEARNAtoltRe ¥6tarhRiaht ddllefRibecontaems 3Bhenthe! and

al so evapordting t fquid refrigerant that have accunul ated in the
cont a@l nant, cal |l ecting container 131 using the heating device 140. Wth
this rraﬁ’@t&?elﬁf‘,m'the time required for pipe cleaning node to be conpl eted

i s reduced because jt is not .15 necessary to evaporate t b QL
refrigerant acB SRR e SYSEIHE THhin ﬁfaﬁ’é%’?‘a%qr Ia@\@} Ellﬁﬁ?ecv%&rh%gg dheg?&llqegl after
the systemis operated in the wet cogling node. Addit,ional é 1 hde decrease
in the anwoling ofodeeBiricgdreasitcutiwas ¢pnfiguigd tonss dbheantamingat CoYerting deYICe ¢ i ¢
during wet cooling node can be held in check. (3) Characteristic Features
of the Ai27fmass $1, 60 pgedisstfigenat fowingithrovgn thetinwke gep Ripsdenastesl i n
accordance wth this enbodi nent has the follow ng characteristic features.
[1] through the contaminant collecting device 27 before being drawn into the compressor 21.
15  Consequently, the gaseous refrigerant flows into the contaminant collecting device 27
together with debris that remained in various places throughout the main refrigerant circuit
and residual oil for the previously used refrigerant that remained in the liquid refrigerant
pipe 6 and the gaseous refrigerant pipe 7. As shown in Figure 2, the contaminant-
containing gaseous refrigerant passes through the inlet pipe 32 and is guided by the guide
20  pipe 31a to the bottom of the contaminant collecting container 31. The contaminants in
the gaseous refrigerant collect in the bottom of the contaminant collecting container 31
and only the decontaminated gaseous refrigerant is drawn through the outlet pipe 33 and
into the compressor 21.

In step S4, the system runs in cooling mode until a prescribed amount of time has

25  elapsed before proceeding to step SS5. The prescribed amount of time is set to the time
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Wth the air conditioning system| 01 of the present. invention, as in the
previously descri bed pi pe cleaning node, the liquid refrigerant that

accurul ates in the bottomof the 25 contam nant coll ecting contai ner 131
along with the contam nants can be evaporated with -35 the heating device
140 and returned to the main refrigerant circuit either after the

cont ani ntpquired B IEMeNe theoniasunEYs frgmtt %n@&ﬁegrhgqg%{ﬁtclrglgf-| ecting contai ner
131 or during collection of the contam nants. As a result, the s §tem can
be shi ft adstepS5, thesysm oyt intd suchystate dhat tha gontaminant sphectivg da¥ichg/ dbde i s
conpleted and the reliability of the 5 systemcan be inproved fromthe

st andpoi bt Rkd RoRnsih@atblectimpdevicE OFF)eThatrig, thevnain dpenmgfelgsngdeyaasi ng node
(heating during liquid cleaning), a sufficient quantity of circulating

refrigerapt s i Srfinoft1ddiy d&ide PaRARbsdd tb @uhfigure irtiftuiti ng et
cool i ng ggésr |8§&%§ggﬁg{e% eg’ln:i quti}i?gd refrigerant can beg prevented from

accunyul at i i nside the contam i k htené | so
possi Dl e SW&‘%@&EE 885FgU% Wﬁ“%cé%g@?%%sﬁﬁ % h@%ﬁ%ﬁﬁﬁ%ﬁ?@%ﬁ%ﬁ%éﬁ%@ai ner
131. [2] Since the_heating device 140 of this enbodinment is electric, the
cont ani n&@Reration state). ng contai ner 131 can be heated regardl ess of the
operating conditions of the air conditioning system 101. Al so,,  since the
heating devi cdn idOway pipméleanimgarode (gss sleaning) BxequiRd apcprding gdhesieps
accunul ated in the contam nant collecting container 131, it is easy to
control . jis#tedcribed. Variation of the Heating Device As shown in Figure 15,
it is acceptable to change the heating device 140 of the air conditioning

system 101 of r{gtpﬁe%mqgm(pquiﬂ@mgpg the electric heating unit with a
ger

20 heat excha 141 that uses a portion of the gaseous refrigerant

oot Hﬂr ged fr %&&%&8%@&9&&8& éﬂ%h@&ﬁﬁliﬁ@%ﬂl%%ﬁﬁinchﬂ Th Peprérabasdy i on, the

heat i'fig devic s na up o eat 'exchanger 141 provided in the
contam nant collecting,contaipner 131, an inket pi ] | Redshe
out | et ofdeseribedipipesel %@Pgﬁ&? elsanifg). HStF h&%ﬁ%ﬁg@%%ggﬁ%n out | et
pi pe 143 connecting the heat exchanger 141 to intake gas ag\'tg.e 379185 of the
conpr essaefrigetant giEcyi1 Zisin g gpieous siateqpds thus, ﬂ%%asewsﬁ BFTAEPC
hi gh-tenperature gaseous refrigerant discharged -36 fromthe conpressor
121 can hgediied by fledgmédmatirigetant. TH) pisecloaning/moda (lignd gleaning) digeassedy Devi ce
here involves adjusting the opening of the user-side expansion valves 51 such that the
15  refrigerant flowing through the gaseous refrigerant circuit 12 is in a wet state (gas-liquid
two-phases) and cleaning the piping with the refrigerant in said wet state.
First, in step S11, the existing user units and heat source unit are removed and the
new user units 5 and heat source unit 2 are installed and connected to the existing liquid
refrigerant pipe 6 and gaseous refrigerant pipe 7 to form the refrigerant circuit of the air
20 conditioning device 1. Then, the main refrigerant circuit is pulled to a vacuum to remove
the air inside and the main refrigerant circuit is charged with a new refrigerant.
In step S12, the system is put into such a state that the contaminant collecting
device 27 is used (contaminant collecting device ON). That is, the main opening/closing

device 34 is closed and the inlet opening/closing device 32a is opened to configure the

25  circuit such that the gaseous refrigerant is directed into the contaminant collecting
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The conpressor 121 of the air conditioning system 101 of this enbodi nent
can be changed to conpressor 221 that is driven by a gas engi ne or other
- engine instead of an 5 electric nmotor. In such a case, the heating device
-140 can be changed to have a heat exchanger 144 configured to use exhaust
heat (external heat source) fromthe engine of the conpressor 221, as shown
i n Fi gur econtpingrd1iwhea thesysiem Ut he heating device 140 is nade up of a
-heat exchanger 144 provided in the contam nation collecting container_ 131
and a heat medinstepcs I3 thetsystem i oun inesiopling maede inathe same manpesras e the caspium
heat ed by exhaust heat 10 of the engine of the conpressor 221 to the heat
exchangergab4feanihg. a result, the exhaust heat of a gas engine can be
utilized effectively. [Qher Enbodi ments] Although enbodi nents of the
present invent ln%g@r@ ﬂﬁ%ﬁr@teﬂﬂ%ﬂ i@1ihe hRIdB uwiif preSiried AR uALL Lt

drawi ngs, the specific constituent features are not limted to those of

t hese 15 odiffent.s and vari ai [ Qns kthin a scope that does
not devi at&® f°P8ﬁ§${\@eg?assteY%’1se‘f#et8% J@%@F%ﬁ_t@? SXF*[ hough t he previously
descri bed enbodi nen %i‘sclose applications of .the present.inventjon to an
ai r conditioni t%ﬂ/é%e eqf{en%ngsﬁgg’@b‘lsearbﬁl ffx(?a’éﬁi‘ﬁﬂwg‘?? T {?eanti on to
other refrigeration apparatuses that are provided with a vapor conpression
20 type rlatger gpendng then duting thecppling mrdegperatian ¢frsiap Bldsiothefdae prepaie of
enbodi ments di scl ose systens having one conpressor, it is also acceptable

to have athplprgsaretrgduztd eefriperestsis ircreafédbtota/pressufe ¢oseo disssaturatsongpressureot
limted by the previously described enbodi nents. [3] Although the

previ ousl yd@e %ﬁi@&ﬁn@ﬂ@é}yhmﬁt&tagﬁﬂi@ﬁ@ tw-pHadeh )Mt LobliNgirddeanSizioe
existing air conditioning systemthat used a CFC or HCFC based refrigerant
is rel aced -& bt 0. I oM.t : or HC
bas edfdr ef &?’é%r éﬁﬁani"{l%\gln%g@h%]ln g%f%g%duggésfgig%%ﬂgéa%ﬁté?ﬂ% g*%?'tétusg%{ie’?g 1(ipn whi ch
t he existi system al so used .an HFC or HC based,refriggr.ant . h a

S tuat | onrerReTURIP IR Hiect Ry <pling Rp R ¢ Pk AR boperdinpHE

after the installation are renmoved, framthe main refrigerant cjycuit. 5 [4]
Al t hough A aessiltpths\epaiamigangeandliqyidiredngssant seehnaulats dn the ﬁ{‘e col | ecti ng
device is built into the heat source unit, the invention is not limted to
t hi s arr acgeamimant dollectingdontainer 3¢ phdbhly tho gasehes refigezant separatedfrpadhe ng
device to be a unit that can be connected to the intake side of a

conpr essokortiinahts afié fighidtrefrigeim éxie th@agh seloutlet atd it drawal infd theough in the
previ ously described enbodi nents the contam nant collecting 10 container is

made p§ ag g{er’%i{Q'i‘. resistant material, it is also acceptable for the
inside surface of the container to be treated with a corrosi on resistant

o 10 Lo S B GO S 1
the user- sieggndeé(o%?irqg iti?nré) has elapsed before proceeding to step S17.
In step S17, the system is run again in the same cooling mode as in step S13. That
is, the openings of the user-side expansion valves 51 are decreased to approximately the
20  same opening as during the cooling mode operation of step S13 so that the pressure of the
pressure-reduced refrigerant is decreased to a pressure below the saturation pressure and
the refrigerant enters a dry state (only gaseous refrigerant). When this is done, the liquid
refrigerant accumulated in the contaminant collecting container 31 evaporates again and is

drawn into the compressor 21 while only the contaminants remain in the contaminant

25  collecting container 31.
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valves, it is also acceptable to acconplish the sanme by controlling the
fans of the user units. 15 [7] Although the second enbodi nent discl oses
several variations in which different heating devices are provided in the
-contam nant collecting container, it is also acceptable for the heating
device to be a heat exchanger that heats ugin .the ILgu'd refrigerant
flowing in thdnisteadild. thesysige raincppling mo %fg}liad’é%ﬁcrl ?‘i/aIPBW}tr?é 8y 20 By
-utilizing the present invention, it is possible to inprove the reliability
of refri gérzkdoolingfipe) haselawed beforaprdeaading to aisorS 180 hbe ¢asal ofribe firse
refrigerant circuits fromthe standpoint of the pipe cleaning node. -38

C ai ms 1.sedoridehnd BRdRbbINY GRBSIsaELS theltimé @dquired oTeirase nig: comtaripants
conpression type main refrigerant circuit including a conpressor (21, 121,

221 ), = S : h 52, 152), heat - -si de heat
exch;nggrfyﬁ%}esﬂfg%e?ﬁgkgﬁﬁﬁaaggggofjs refri )gergnt egi riﬁﬂ C(e ?2 ellgf1 t hat
ts th - & heat h ;
cont a nant _cdrHERy o ontam P 4 suihe s arAEL SR aRab QRS 2

separate contam nants fromthe refriger nt,flﬁ}'n in the gaseous
PRt IS IHER it 10 an

ref ri ger fvicei27dsnet usRd fropfagnipant cpllecting deyige
inlet pipe (32, 132) that branches fromthe gaseous refrigerant circuit in
order to afieningtclositig deyigesidtis opensdiand theonles apenang/closing devichidlais slosehiar  and
connects to the inlet of the contam nant collecting container in such a

manner t hanfigoRtthetinait such kai tHeapaseons cefrigérantetsypasses the contatmamdm aoljecting
col l ecting container cannot return to the gaseous refrigerant circuit; 15

an out | et piRgerGIInorhes bpdiaddn Ka@Nches from the gaseous refrigerant circuit
at a posi%qlgon éomﬁlslct)reanPof wher ept he inlet pipe branches and connects to

t he | et of . CONnt adi : y 4 a4 ' idPtoltRe He
ot rier ant 1 rORRATEHOPR S AN AE SR Tdd caRhg) A¥keallo PACERIN R WEps
contam nant col l.ecting container to the gaseous refrigerant circuit; and 20
a main oplé‘ﬂ‘iqc?@? %¥si ng device (34, 134) configured such that it can shut

off the flow of refrigerant between the part of the gaseous refrigerant
circuit where ¢)&haracsrisiie Beatwespkihe Ak Genrditioning Pﬁierghe part of the gaseous
refrigerant circuit where the outlet pipe branches therefrom 2. The
refrigeration ZAhpar adnditignidg syb@en ) imaccostantewith this bmbedimentbasitbé n t he i nl et

following characteristic features.
15 [1]

With the air conditioning system 1 of this embodiment, as shown in Figure 1 and 2,
after the refrigeration apparatus is installed, the main opening/closing device 34 is
operated such that refrigerant will pass through the contaminant collecting container 31
and the system is operated in the pipe cleaning modes described above. As a result, both

20  refrigerant and contaminants remaining in the main refrigerant circuit are directed into the
contaminant collecting container 31 and only the contaminants are separated and collected.
The refrigerant from which the contaminants have been removed is then returned from the
contaminant collecting container 31 to the intake gas pipe 35 (gaseous refrigerant pipe 12)
through the outlet pipe 33. As a result, the refrigerant that is drawn into the compressor 21

25  downstream of the contaminant collecting container 31 is refrigerant from which the
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25 pipe (32, 132) is formed to have a return preventing shape (32b, 132b)
for preventing -39 contam nants that have accunul ated inside the inlet
pipe fromreturning to the gaseous refrigerant circuit (12, 112). 3 . The
-refrigeration apparatus ( 1, 101 ) as recited in claim1 or 2, wherein the
outlet pipe (33, 133) is connected.to the gutlel of the contam hant,
col | ect i rRpréaswinants Bavebpen remaved and;itys Mﬁdggﬁﬁh & CORLARNABES P SRR i0tq hat
-have accunul ated inside the outlet pipe do not return to the gaseous
refri ger athe coimpressar 2012, 112). 4. The refrigeration apparatus ( 1, 1 O 1)
as recited in claim3, wherein the outlet pipe (33, 133) is forned to have
a return preveAfiengips biemting ddide islGipletedthemaitespenitg/dositgdevicerdsist hat have
accurul ated inside the outlet pipe fromreturning to the gaseous 10

refriger ?@eﬁw Gitbhlthdt terefrigetdnt dSes ddtpasshfdugR it doptandRRRcolleting! . 101) as

recited aim?2 or 4, wherein the return preventing shape (32b, 33b,
132b, J133b) . f.orned i,n the, i . D ( . is a
bend f%r (}dlt"]lﬂergﬁean\(} i 7??'%%6?{1 151%]? ﬁggégéqa?gél&\%&%&gegﬁe%ﬁ? gfis g@ﬁ S’rtﬂ%‘g%i? et
pi pe branches fr.omthe gaseous r igerant circuit .(12,.112). 15.6..The
refrigera (PHS%‘E}BQ? ?tLFé’%Eaf,‘m%$ )@Eﬂ%@&?%ﬂla}eﬂ 0 e lg]r%féb’é’f: ]32Ia3?1 ﬂ’éﬂg HE§ 5,
wherein the portion of the gaseous refrigerant circuit (12, 112) in the

vi cini ty 3% dysing eipe pleaning sodan Howeverusines theinet gipe32 amyl outlgd pipe33)arer anch
therefromis formed such that it slopes upward toward the intake side of

t he conpr pesiled (dth thd Ptyrn3Réventidg sipeed2h, @b aschahataoptamebanss ¢ahnotl@tn
conprising: 20 a vapor conpression type main refrigerant circuit including

a conpr esgfthe {dke ghd ipez_%ltl')e,po@sib'ﬁi%' thei ctdgiabnte wednanigaed {ioBe inlétPipe 30
heat - sour ce-si de hea excﬁanger (2 124), and a gaseous refrigerant

circud (whfretdrhdd tﬂeflg%alégggk;ﬁnﬁé 85 I:i}{’abﬁ%gﬁ(%eﬁi. a8 d1eallt, &Y e g&;ﬂitt he

1
conpr essor t oget her; nant collecting contalner , 131

configured ch that .it can separate 25 contapminants .fraomthe. refrigerant
f1 owing i ﬂontsfuﬁé‘raé‘ggé%ﬂ?ng%‘ﬁrcPﬁt@g’éWPESc‘iaP g ipfe‘(fﬂghr}?ol%gg%ara%wol &rant is
directed through it; an inlet pipe (32, |32), thgﬁpbr anches_fromthe gaseous
refri ger ap@mplesson?i installsd deymnsteeam snddthe reliapility phthe sysiem cambe HBPROXEH nant

col l ecting container and connects to the inlet of the contam nant

col | ect i nfrooathe siandpaint of pipe cleaning mode.

Also, the structure is simple because the return preventing shapes 32b, 33b formed
15  in the inlet pipe 32 and outlet pipe 33 are bends formed in the vicinity of the portions
where the inlet pipe 32 and outlet pipe 33 branch from the intake gas pipe 35.
Furthermore, since the portion of the intake gas pipe 35 in the vicinity of where the inlet
pipe 32 and outlet pipe 33 branch therefrom is formed such that it slopes upward toward
the compressor 21, the possibility that contaminants will be drawn into the compressor 21
20  can be reduced even further.
[2]
With the air conditioning system 1 of this embodiment, after the system has been
run in pipe cleaning mode, the main opening/closing device 34 is operated such that the
refrigerant will not pass through the contaminant collecting container 31 and the system is

25  operated in a normal operation mode. However, some liquid refrigerant may have
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an outlet pipe (33, 133) that branches fromthe gaseous refrigerant circuit
at a position downstream of where the inlet pipe branches and connects to
the outlet of the contam nant collecting container in order to return
-refrigerant fromwhich the contam nants have been separated by the

contam nant collecting container to, the gasegrs refri grgr arﬁ circuit; 10 a
mai n operacRBmBlatad; in gherontampingrt collqesing coptainey At along yiththpgellsctedoan shut of d
‘the flow of refrigerant between the part of the gaseous refrigerant circuit
wher e t hecantdnginangs.pBarticaady sthe leaseatfipipn deaninghmodrdiquisk cleandng)aid dsus
refrigerant circuit where the outlet pipe branches therefrom and provided
in the ouidolihg priqde operatiomof stepi8 17 steowircia Kigita 4 14 Bafficidnhtliqoid refperantt s f | ow
15 fromthe contam nant collecting container to the gaseous refrigerant

circuit. Rayferhfh il G€CRhLAMAPEAIRINS cdntilihdr, HoWEvEL, $indd thediVam@itioning
conpression type main refrigerant circuit including a conpressor ( 121, 221

), a er - sj de. heat r. 2 - = Sl er (
124y, e ReBEL AERl GARHER Inotud ool e B0 B {NE REBE SSHGIAROC
exchanger_and the cgnpressaor 20 together, contami ngnt..collectin

cont ai ner 33> 88sppus redy rf“"&dﬁ@d‘a% E@Pogaﬁ%f{]mﬁfie og.gaﬁnalpaaq%golggfﬁlpg r‘f‘f’ﬂtéﬁgg 3t om
the refrigerant flowng in the gaseous refrigerant circuit when the

r ef ri ger agan hegeirnedde dat intake ganpipe 35 gHen during nerpal gpesation; Thus.desypftls from
t he gaseous refrigerant circuit and connects 25 to the inlet of the

cont ami narefrigevhnteharngad)ircthe e meefrigevardreibenit tan bk redutedranfl oivgrpressuringafdhe he
-41 contam nant collecting container; an outlet pipe (133) that branches

fromthe gaiapmant @ileétaR dtairer 3¢ ¢hh bébredeledi Ak @fesdR)Whe kelbititpbf ieer e t he
i nl et pipe branches and connects to the outlet of the contam nant

collegtin i i r { : om whi ch the

cont afnq na%fss%ﬁg@eﬁggﬁ%%p%%%t%@byﬁgoi h% g%‘lﬁlﬁgg%ndgg'l | ecting container to

t he gaseous retﬁri gerant circuit; a nmain opening/closing device (34, 134)

configured suc lthat it can shut off the flow of refri gerant between the

part of the gaseous refrigerant circuit, wher &he i nl et n?i e branches

t herefrom and With thapir conditipming systend of dhis P@'EP Aienpthe-eq R EE out | et

pi pe branches therefrom and 10 a heating device for heating the inside of

t he cont ardfrigerantalidetted thryghcthaimetripe p2 exei avdectedin the bebem of %@r 9. The

refrigeration apparatus as recited in claim@8, wherein the heating
contaminant collecting container 31 because the inlet and outlet of the container are

15 provided on the top of the container. As a result, the possibility of the collected
contaminants returning to the intake gas pipe 35 through the outlet can be reduced and the
reliability of the system can be improved from the standpoint of pipe cleaning mode.
Additionally, since the contaminant collecting container 31 is provided with the guide pipe
31a that extends from the top of the container to the bottom of the container and serves to

20  guide the refrigerant flowing in through the inlet to the bottom of the container, the
contaminant-containing refrigerant that flows into the contaminant collecting container
through the inlet is guided to the bottom of the container by the guide pipe and the flow of
refrigerant is prevented from short-circuiting from the inlet directly to the outlet. Asa
result, the possibility of the collected contaminants returning to the intake gas pipe 35 can

25  bereduced.
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device ( 140) is a heat exchanger that uses a portion of the gaseous
refrigerant discharged fromthe conpressor (121, 221) as a heat source. 15
10. The refrigeration apparatus ( 1 O1 ) as recited in claim8, wherein
the heating device (140) is a heat exchanger that uses a portion of the

gaseous refrigerant flow ng through the liquid refrigerant circuit (112) as
a heat sour ceAlsol singethecontemirans collaeting sentaings3 | ism effftaﬁgestséff’lei’ed in
claim8, wherein the heating device (140) is an electric heating unit. 20
12, The cefper,grvoppércitlogppanathescdriddion resistantohateral; thechniamigant ang t he
heating device (140) is a heat exchanger that uses an external heat source.
13. The 6hthingfs PisipbtedP® &oat dbirdsioh, callfll by c@srosive comgonentsamorgthe of cl ai ms
1 to 12, wherein the main opening/closing device (34, 134) has the
addi ti onal m%gl'{son of shutting off the flow of refrigerant fromthe
gaseous g rigerant circuit ( 12, 112) to the inlet pipe 25 (32, 132). -42

14. The refriggrati . arat u 1. 1 . asnlecited in any one of

cl ai lto 125 ﬁﬁéV@%P&nﬁﬁﬁ@tw&g?ﬁ%%m&ﬁ)etv C(eé contam nant collecting
container (31, 131 ) are provided on the top_of the container,. 15. .The
refrigerati on Ashawatin§igure 5’1101§)a°%F§t4bé“cT°tI§8&f3hth€Icﬁpﬁ?‘i‘lﬁm ﬁﬂ&cgf‘%gf‘ﬂ%e 5
contam nant collecting container (31, 131 ) is provided with a guide pipe
(31 a, 137 of)his hmbodinteahbisreptasingtthe mabpopshing/dosingdenieret4 wih aplregdtayom of
the container and serves to guide refrigerant that has entered through the
inlet of yaRe 36Qhitailddeierfosms e fhedtionrof die intee opeaninglclosing dédice 32 This
refrigeration apparatus (1) as recited in claim 14, wherein a partitioning
pl at & ( Shfahodriter?tH o Elele b difhoRfti 30 Bhe eOhbdnD Solftib@lce (31 )
to 10 separa%e the space in the vicinity of the container inlet and the
spacs1 inthe vicinity of the container outlet. 17. The refrigeration

appa 9ty ( 1) as recited in any one of clains 14 to 16, wherein a filter
(31 c) is provided in the,outtj t of the c%n am naut .col | ecting contai ner
(31 ). 18. The6} 8¢songdasatione éE?)QP%ttaH’éna(m °§1°°§]§1g332 %%d in any one of
clains 14 to 17, 15 wherein a renoval device (31 e) for renovipg .

contam nants tAs shewndotRigute 6i i isplsnaceertablg to modiy thegpnirmingnt CEQ?ﬁt’é‘ﬂfi nant
collecting container (31 ). 19. The refrigeration apparatus ( 1) as
recited idevieR7@iehie bmbbdintent hylreptacir, thevigaide ipipead 1ppesddedethe eontamingati ce (31
d) for preventing overpressuring of the contam nant collecting container
(31 ) is éb?l@g‘!ﬁ nfdindr 3¢ WiPa pirtitibEing PRI AR separates tiid spgcciarthaviotnity 20
20. The refrigeration apparatus (1) as recited in any one of clainms 1 to

19, 15  of the inlet from the space in the vicinity of the outlet. Additionally, a filter 31c might be

-

provided in the outlet of the contaminant collecting container 31. This arrangement
provides the same effects as providing a guide pipe 31a.

(7) Third Variation of the Contaminant Collecting Device

As shown in Figure 7, it is also acceptable to modify the contaminant collecting

20  device 27 of this embodiment by replacing the non-return device 33a provided in the

outlet pipe 33 with an outlet opening/closing device 33c¢ (solenoid valve) provided in the
outlet pipe 33 and a pressure relief device 31d (pressure reducing valve) provided on top
of the contaminant collecting container 31. This arrangement provides the same effects as
providing the non-return device 33a.

25 (8) Fourth Variation of the Contaminant Collecting Device
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" wherein an oil detecti ng device (32c) for detecting oil anong the
contam nants is provided in the inlet pipe (32) or the inlet of the

- contam nant collecting container (31 ). 21. The refrigeration apparatus (1,

101) as recited in any one of clains 1 to 20, wherein the inside of the
contam nant collecting container (31, 131) is r’(?}g&:of a corrosl' on 25
resistant mat éwishpwain Figagg Sdt isials agceaipbleto mad SpaiapuRagL £9 lﬁjtlf‘% prevent
corrosion caused - 43 by corrosive conponents anong the contani nants.
22. The wde¥icé B2 oathivembpiimenthysproviding ansthe beftera @f the centamipant gellectisagns 1 to
21, wherein the contam nant collecting container (31 ) is connected to the

gaseous kghthindes PRerfibval Bévicd 112) for Ferfiaritiy eollvated eontatndrianis todhnoltside.sol at ed
therefrom 5 -44
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10  embodiment are omitted while differences with respect to the air conditioning system 1 of
the first embodiment are described.

Similarly to the air conditioning system 1 of the first embodiment, the air
conditioning system 101 is provided with a heat source unit 102 and user units 105 that
use an HFC or HC based refrigerant and reuses the existing liquid refrigerant piping and

15  gaseous refrigerant piping for a liquid refrigerant pipe 106 and a gaseous refrigerant pipe
107. Similarly to the user units 5 of the first embodiment, the user units 105 are each
equipped chiefly with a user-side expansion valve 151 and a user-side heat exchanger 152.
Similarly to the heat source unit 2 of the first embodiment, the heat source unit 102 is
equipped chiefly with a compressor 121, an oil separator 122, a four-way selector valve

20 123, a heat-source-side heat exchanger 124, a heat-source-side expansion valve 125, and
an oil return pipe 126. The liquid refrigerant pipe 106 connects the liquid sides of the
user-side heat exchangers 152 of the user units 105 to the liquid side of the heat-source-
side heat exchanger 124 of the heat source unit 102. The gaseous refrigerant pipe 107
connects the gas sides of the user-side heat exchangers 152 of the user units 105 to the

25  four-way selector valve 123 of the heat source unit 102. The portion of the refrigerant
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5 embodiment, the air conditioning system 101 of this embodiment is further provided with
a contaminant collecting device 127 installed in the gaseous refrigerant circuit 112.
Similarly to the contaminant collecting device 27 of the air conditioning system 1 of the
first embodiment, the contaminant collecting device 127 is provided with a contaminant
collecting container 131 having an internal pipe 131a, an inlet pipe 132 including an inlet
10  opening/closing device 132a and a return preventing shape 132b, an outlet pipe 133
including a non-return device 133a and a return preventing shape 133b, and a main
opening/closing device 134. The contaminant collecting device 127 of this embodiment is
also provided with a heating device 140 for heating the contaminant collecting container
131. In this embodiment, the heating device 140 is an electric heating unit, such as an
15  immersion heater or a band heater.
(2) Operation of the Air Conditioning System
The operation of the air conditioning system 101 will now be described using
Figures 11, 13, and 14. Figure 13 is a flowchart for operation in the pipe cleaning mode
(heating after liquid cleaning). Figure 14 is a flowchart for operation in the pipe cleaning
20  mode (heating during liquid cleaning).
In the following explanation, descriptions of operation in normal operation modes
(cooling and heating mode) are omitted and only pipe cleaning mode is described.
[1] Pipe cleaning mode (heating after liquid cleaning)

Now, pipe cleaning mode (heating after liquid cleaning) will be explained. As

25  shown in Figure 13, this pipe cleaning method differs from the pipe cleaning mode (liquid
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10  here is a pipe cleaning method obtained by changing the cooling steps S3, S4 (see Figure
3) of the pipe cleaning mode (gas cleaning) of the first embodiment to wet cooling mode
steps S33, S34 and also evaporating the liquid refrigerant that have accumulated in the
contaminant collecting container 131 using the heating device 140. With this arrangement,
the time required for pipe cleaning mode to be completed is reduced because it is not
15 necessary to evaporate the liquid refrigerant accumulated in the contaminant collecting
container 131 after the system is operated in the wet cooling mode. Additionally, the
decrease in the amount of refrigerant circulating through the refrigerant circuit during wet
cooling mode can be held in check.
(3) Characteristic Features of the Air Conditioning System
20 The air conditioning system 101 in accordance with this embodiment has the
following characteristic features.
[1]
With the air conditioning system 101 of the present invention, as in the previously

described pipe cleaning mode, the liquid refrigerant that accumulates in the bottom of the

25  contaminant collecting container 131 along with the contaminants can be evaporated with

-35 -



L109%& ()- !109%& ()- 109%& ()-109%& ()- f#109%& ()-. 10%& ()- SUUU VWVRWIEYNC! X0
$ $109%& ()-!10%& ()- !'109& ()-10%& ()-sS109%& ()-
FY"10%&' () - RWAWV X{ XXXdEYNC! X0 1109%&' ()-.$10%& ()- , 109%&' () -
.18%&' (2) - Y(109% ()- @ 10% () - XFYYYZZZZZdYNCI X0 10 10

S<10%& 9&' 0%&' 71098 "109 9 !

109&’ () - fthéﬁ dpvice 14 )Q)WOF%) @dl:;’&%%{i& {gﬁ%{?){ﬁ‘c&? e1thze(1;§ leZt é[ [dEYNG X0
"109%& ()-[1[. \\\9] ] dEYNC! XO 10%&' ()- ~ @109 ()-3Y"10%& ()- 109%& ()-y
109 () - confufidnts hive/beed colthEnhidh X contabfnit cpligeting rosiiney 131 or during

, &109&' () -$10%&' ()-!f 109 ()- 109& () - F g "auadEYNC! X0 Y7 10%&' ()- @
109%& () - ¥ dn)of tﬁ’égé&l‘i/ﬁmﬁmhnts 942 Q%Eult) the syst¥i®af be vlifad anafbiahC! X0
1109 () - 10%&' )-10%&' ()- 10 10 10s<10%&' ()-99%109%&' () -

?g%:?)[)d ﬁoe/ 3 Wf@o W%gﬁ‘f 5 q‘f%a}ﬁ/égmg%/e@js'(c)%&ﬁﬁeéé% ad e RfBbiiiky bf the
Y& " 109 3Y'10 | U w1 oz o
10 S A M ISR O 1o - 00

Furthermore, with this pipe cleaning mode (heating during liquid cleaning), a

sufficient quantity of circulating refrigerant can be maintained in the refrigerant circuit,

even during wet cooling operation, because the‘ liquid refrigerant can be prevented from

accumulating inside the contaminant collecting container 131. It is also possible to reduce
10  the capacity of the contaminant collecting container 131.

[2]

Since the heating device 140 of this embodiment is electric, the contaminant
collecting container 131 can be heated regardless of the operating conditions of the air
conditioning system 101. Also, since the heating device 140 is configured to heat the

15  liquid refrigerant accumulated in the contaminant collecting container 131, it is easy to
control.

(4) First Variation of the Heating Device

As shown in Figure 15, it is acceptable to change the heating device 140 of the air
conditioning system 101 of this embodiment by replacing the electric heating unit with a

20  heat exchanger 141 that uses a portion of the gaseous refrigerant discharged from the
compressor 121 as a heat source. In this variation, the heating device 140 is made up of
the heat exchanger 141 provided in the contaminant collecting container 131, an inlet pipe
142 connecting the outlet of the oil separator 122 to the heat exchanger 141, and an outlet
pipe 143 connecting the heat exchanger 141 to intake gas pipe 135 of the compressor 121.

25  As aresult, the heat of the comparatively high-temperature gaseous refrigerant discharged
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compressor 221, as shown in Figure 16. In this variation, the heating device 140 is made

up of a heat exchanger 144 provided in the contamination collecting container 131 and a

heat medium circuit 145 for delivering water or other heat medium heated by exhaust heat

10  of the engine of the compressor 221 to the heat exchanger 144. As a result, the exhaust

heat of a gas engine can be utilized effectively.

[Other Embodiments]

Although embodiments of the present invention have been described herein with
reference to the drawings, the specific constituent features are not limited to those of these

15 embodiments and variations can be made within a scope that does not deviate from the gist
of the invention.

[1] Although the previously described embodiments disclose applications of the
present invention to an air conditioning system, it is acceptable to apply the present
invention to other refrigeration apparatuses that are provided with a vapor compression

20  type refrigerant circuit.

[2] Although the previously described embodiments disclose systems having one
compressor, it is also acceptable to have a plurality of compressors. The type of
compressor is also not limited by the previously described embodiments.

[3] Although the previously described embodiments disclose situations in which an

25  existing air conditioning system that used a CFC or HCFC based refrigerant is replaced
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10  container is made of a corrosion resistant material, it is also acceptable for the inside
surface of the container to be treated with a corrosion resistant coating.
[6] Although the first embodiment discloses a method in which pipe cleaning mode
(liquid cleaning) is accomplished by adjusting the opening of the user-side expansion
valves, it is also acceptable to accomplish the same by controlling the fans of the user units.
15 [7] Although the second embodiment discloses several variations in which
different heating devices are provided in the contaminant collecting container, it is also
acceptable for the heating device to be a heat exchanger that heats using the liquid
refrigerant flowing in the liquid refrigerant circuit.
Applicability to Industry
20 By utilizing the present invention, it is possible to improve the reliability of
refrigeration apparatuses provided with vapor compression type refrigerant circuits from

the standpoint of the pipe cleaning mode.
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a contaminant collecting container (31, 131) configured such at it can separate

contaminants from the refrigerant flowing in the gaseous refrigerant circuit when the
refrigerant is directed through it;

10 an inlet pipe (32, 132) that branches from the gaseous refrigerant circuit in order to
direct refrigerant into the contaminant collecting container and connects to the inlet of the
contaminant collecting container in such a manner that contaminants that have
accumulated in the contaminant collecting container cannot return to the gaseous
refrigerant circuit;

15 an outlet pipe (33, 133) that branches from the gaseous refrigerant circuit at a
position downstream of where the inlet pipe branches and connects to the outlet of the
contaminant collecting container in order to return refrigerant from which the
contaminants have been separated by the contaminant collecting container to the gaseous
refrigerant circuit; and

20 a main opening/closing device (34, 134) configured such that it can shut off the
flow of refrigerant between the part of the gaseous refrigerant circuit where the inlet pipe
branches therefrom and the part of the gaseous refrigerant circuit where the outlet pipe
branches therefrom.

2. The refrigeration apparatus (1, 101) as recited in claim 1, wherein the inlet

25  pipe (32, 132) is formed to have a return preventing shape (32b, 132b) for preventing
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10  refrigerant circuit (12, 112).

5. The refrigeration apparatus (1, 101) as recited in claim 2 or 4, wherein the
return preventing shape (32b, 33b, 132b, 133b) formed in the inlet and/or outlet pipe (32,
33, 132, 133) is a bend formed in the vicinity of the portion where the inlet and/or outlet
pipe branches from the gaseous refrigerant circuit (12, 112).

15 6. The refrigeration apparatus (1, 101) as recited in any one of claims 1 to 5,
wherein the portion of the gaseous refrigerant circuit (12, 112) in the vicinity of where the
inlet and/or outlet pipe (32, 33, 132, 133) branch therefrom is formed such that it slopes
upward toward the intake side of the compressor (21, 121, 221).

7. A refrigeration apparatus (1, 101), comprising:

20 a vapor compression type main refrigerant circuit including a compressor (21, 121,
221), a user-side heat exchanger (52, 152), a heat-source-side heat exchanger (24, 124),
and a gaseous refrigerant circuit (12, 112) that connects the user-side heat exchanger and
the compressor together;

a contaminant collecting container (31, 131) configured such that it can separate

25  contaminants from the refrigerant flowing in the gaseous refrigerant circuit when the
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refrigerant circuit;
10 a main opening/closing device (34, 134) configured such that it can shut off the
flow of refrigerant between the part of the gaseous refrigerant circuit where the inlet pipe
branches therefrom and the part of the gaseous refrigerant circuit where the outlet pipe
branches therefrom; and
provided in the outlet pipe, a non-return device (33a, 1332) that only permits flow
15 from the contaminant collecting container to the gaseous refrigerant circuit.
8. A refrigeration apparatus (101), comprising:
a vapor compression type main refrigerant circuit including a compressor (121,
221), a user-side heat exchanger (152), a heat-source-side heat exchanger (124), and a
gaseous refrigerant circuit that connects the user-side heat exchanger and the compressor
20  together;
a contaminant collecting container (131) configured such that it can separate
contaminants from the refrigerant flowing in the gaseous refrigerant circuit when the
refrigerant is directed through it;

an inlet pipe (132) that branches from the gaseous refrigerant circuit and connects

25  to the inlet of the contaminant collecting container in order to direct refrigerant into the
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flow of refrigerant between the part of the gaseous refrigerant circuit where the inlet pipe
branches therefrom and the part of the gaseous refrigerant circuit where the outlet pipe
branches therefrom; and
10 a heating device for heating the inside of the contaminant collecting container

provided in the container.

9. The refrigeration apparatus as recited in claim 8, wherein the heating
device (140) is a heat exchanger that uses a portion of the gaseous refrigerant discharged
from the compressor (121, 221) as a heat source.

15  10. The refrigeration apparatus (101) as recited in claim 8, wherein the heating device
(140) is a heat exchanger that uses a portion of the gaseous refrigerant flowing through the
liquid refrigerant circuit (112) as a heat source.

11.  The refrigeration apparatus (101) as recited in claim 8, wherein the heating
device (140) is an electric heating unit.

20 12.  The refrigeration apparatus (101) as recited in claim 8, wherein the heating
device (140) is a heat exchanger that uses an external heat source.

13.  The refrigeration apparatus (1, 101) as recited in any one of claims 1 to 12,
wherein the main opening/closing device (34, 134) has the additional function of shutting

off the flow of refrigerant from the gaseous refrigerant circuit (12, 112) to the inlet pipe

25 (32, 132).
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the bottom of the contaminant collecting container (31).
19.  The refrigeration apparatus (1) as recited in any one of claims 14 to 18,
wherein a pressure relief device (31d) for preventing overpressuring of the contaminant
collecting container (31) is provided on the top of the contaminant collecting container.
20 20.  The refrigeration apparatus (1) as recited in any one of claims 1 to 19,
wherein an oil detecting device (32c) for detecting oil among the contaminants is provided
in the inlet pipe (32) or the inlet of the contaminant collecting container (31).
21.  The refrigeration apparatus (1, 101) as recited in any one of claims 1 to 20,

wherein the inside of the contaminant collecting container (31, 131) is made of a corrosion

25  resistant material or treated with a corrosion resistant coating to prevent corrosion caused
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