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The present invention relates to a refrigeration apparatus. More

particularly, the 5 present invention relates to a refrigeration _apparatus

provided with a vapor conpression type refrigerant circuiflARMERIPBund Art

One exanple of a refrigeration ap at yus ovi ded with conventional vapor
JRIGH BRecihcai

conpression type refrigerant circ @8ndi ti oni ng systens used to
air-condition 10 office buildings. This kind of air conditioning system

i ncl udes chiefly a heat source uRefligeRiPRAPPA® B Npr essor and a

heat - sour ce-si de heat exchanger, a plurality of user units having

user - si de Teshmicax¥deldngers, and gaseous refrigerant piping and liquid
refrigerant piping for connecting said units together. In view of such

envi ronment al ChOnQEestat Aventitesiclatstto anefdiizefation agmifdud. ayiete pdrir€alarly, the
(hydro-fluorocarbon) based refrigerants and HC. 15 (hydrocarbon) based

refri ger anrsschfi@eftOiBrelafesiE a Ys@idedafloh BppardthproRfde@withGORRot EQRAbREKioSY St em
When air conditioning systens in existing buildings are replaced, the

exi sting J feigerant piping and liquid refrigerant piping are
sonetinestgéiggﬁéﬂéﬁ E?Q?o reduce the cost and tinme required for the

St al | at | HRRSRI (Pbceeds accor ding (o the fol lowing Stepe: 1) Recover
refrigerant 2) Install equipnent 3) Install piping and wiring (reuse
exi sting gaseou<ns eRmMeebhtelngesatinn apparafuspuedded with copveationad iveperg) 25 4)
Performairtightness test -1 11 April 2006 ‘
compression type refrigerant circuits is air conditioning systems used to air-condition
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 s;:eps:
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



5) Pull vacuum 6) Charge systemw th refrigerant 7) Performtest run Wth
this work procedure, the work tinme can be reduced chiefly by sinplifying
the 5 piping and wiring work. However, debris, oil, and other si_dual
contam nants that remain in existing gaseous refrlgerant 61ﬁﬁ§"§996quuid
refrigerant pipe t _he renoved by cl eaning the piping before performng
a test run of chS)smP;}l '8 Nor e particularly, if old oil for CFC

(chl orof l uorocarhb gﬁ]or HCFC ( hydr o- chlorofluorocarbon) based refrigerants
remains in 10 thé3 ‘%ﬁqﬁﬁﬁeﬁﬁg tedrigeant ger ant pi pi ng and i quid
refrigerant piping when existing gaseous and liquid refrigerant piping is
reused for a new Ebﬂbﬁn&ﬁthnhlng system the old refrigerant oil wll not
be conpatible with the new oil for the HFC or HC based refrigerant and

wi || behave as Withdiit sk proceduretthe woel tiing etrabé reduceishieflypssinplifyiss Aggi ng
expansion valves and capillaries in the refrigerant circuit and damagi ng

t he cosprqﬁﬁ@ganaﬁnﬁ' watd.s used for the conventional CFC and HCFC based
refrlgerants are pht hene-based m neral oils and other non-polar oils.

Conversel y, g-l(?&’v Vser '{%ﬁﬂs d)‘?lr aﬁ&*@thfzﬂ‘é%@galgﬁﬁaﬂi%gﬁh%ﬁ& Bikigapants are

est er - based an ased m nera non- pol ar ol

Co t HCFC based th

; B.Sﬁg?e”#@X%%fa%‘?ﬁmf’weﬁﬂ@%%&%ﬁ@ﬁ?@?@%ﬁﬁﬁe S o
proper 20 refrigerati performance will not. be obtained, fron1the HFC or HC
based r ef rH‘@‘@gQ% re pef mg  tqskrug of thefyeierts dYlgransriaqudany: ifidd pil forfgfn vi ew

of this issue of oil conpatibility. An air conditioning systemthat

enabl es exXrklpraiomesdwns or BEFCobydnetchinrpfiveroearbon)ibgesdarefrigerangercansinsginpi ng
to be used is disclosed in Japanese Lai d-Open Patent Publication No.
2001- 40613he Stisttngagaseannefrigenint pigirgy:siddiuidsrefii gevant @iping whemexigting gaseous
refrigerant circuit 25 that includes a conpressor, a user-side heat

gixlc hfggg\r/,eapa uil leBdder SR Y Jﬁx? Bir\@ el €sta nedv dit cAMMitidnitPBRien®tROGger and an
y device provi in the gas intake pi pe of thé conpressor.
refrigerant oil will not be compatible with the new oil for the HFC or HC based refrigerant
and will behave as a contaminant in the refrigerant circuit, possibly clogging expansion
valves and capillaries in the refrigerant circuit and damaging the compressor.

15 The oils used for the conventional CFC and HCFC based refrigerants are
naphthene-based mineral oils and other non-polar oils. Conversely, the oils used for the -
newer HFC and HC based refrigerants are ester-based and ether-based mineral oils and
other non-polar oils. Consequen'tly, if o1l 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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After the air conditioning systemis charged with the HFC based
refrigerant, the conpressor is run in a node (pipe cleaning node) that
circulates the refrigerant and cleans the piping with the circul ated
refrigerant. The residual oil that renained in the existinll APFad@RRis

refrigerant .piping.and.liquid refrigerant.ptping is recovered by the oi
recovery CietmBa i ol ety incr MEURELIT bR st P o Rer as
to bypass a portioon of . the gas jntake pipe, Thus, wth this air

condi t i oniftsT Bestiesanditipningpicgris sanrsed pitgithe BER hﬁéevcml efigsgEY B%er so t hat
the oil recovery device is not used during nornal operation. 10 However,
af t er operemprassaris pinpe agheda {ping clesaing m@igﬁﬂ dhat piaenlates telrefigagpnbing cleans
refrigerant oil remain in the branched inlet and outl et pipes that |ead
into and duipipingtvieh thiclcircelated ecfyigeiay | Tie ibsidml oilehgaembintdkethpiepstiagd t her e
is the possibility that these contam nants wll be returned to the gas

I nt akes pi RRscANS rFALGEENGAPIRE And Bqiid L FiRERGLSIPRIE iﬂ%ﬁéré&ﬁgt&roipﬁeb@fery

probl ems when the Systemis operated in a normal node. 15 Furthernore,
there is g.gate valve installed at the outlet side of the oil recovery
device for disconnecting the oil recovery device fromthe main refrigerant

circuit. If liquid. refrigerant. renains in.the oil recovery device en the
Gat o vaive i s digeigeiEbPRRs PEVRIEYIngNAtEatlss af FrOEEH Retor o i
cont ai ner m ght occur_due to evaporafion of the residual |iquid

ref ri ger affs MiRke ARG ThuseWih FHgair copditioning sysiqre the @iﬁﬁgqﬁ@tagpwg @kh an oil
recovery device is conducted by circulating refrigerant that is in a wet
st at e ( gashirggdioden sadhpiiihe ed yecomerydghice iswot usdd dusingaormal epgration. When this
type of operation is conducted, liquid refrigerant collects in the oi
recoveédy @kwiever, afier @rrmies ih bipeqlaningtmod coeimingatsamtluding old rafrigegant bilough
the refrigerant circuit to decrease, which sonetines inpedes sufficient

cl eani ng @¢miilen RicRirfbhed tnldthind outl Bt Fip¥ERhAtesdAGAI0Sand GARYEIAE bdtadovest em
configurations utilizing an oil -3 11 April 2006 recovery device are not

B.“fs‘;: g‘s‘jpfgwol]pé ?ﬁwh ggér']‘{ﬁ:?%ﬁtp@& SUSh&Td the pHELiBiNLRhREH & BRI FRIFiI be
returned to the gas intake pipe and cause damage to the compressor downstream or other
problems when the system is operated in a normal mode.

15 Furthermore, there is a gate valve installed at the outlet side of the oil recovery
device for disconnecting the oil recovery device from the main refrigerant circuit. If liquid
refrigerant remains in the oil recovery device when the gate valve is closed after pipe
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 ol 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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The object of the present invention is to inprove the reliability of
refrigeration apparatuses provided with vapor conpression type refrigerant
circuits fromthe standpoint 5 of the pipe cleaning node. The
refrigeration apparatus described in claim1 is provided witi il ¢9p6r
conpression type.main refriger.ant cir.gui contam nant col l.ect.in

cont ai ner 1esreRe &R ek Bot s 8REBHy el wen TSRt A P g PtiBE Pioge
devi ce. The. vapor % ressjon type refrigerant «circuit includes a

conpr essor ,IS%1°§‘§EP- &%"%@P exchanger, a heat-source-side heat 10
exchanger, and a gaseous refrigerant circuit that connects the user-side
heat exchanger Bipbjedtef emsesenkiorentiogds teaimpravethe esliabiitn efwefidgsirationt i ng
container is configured such that it can separate contam nants fromthe

r ef ri ger andppwhanes gpovidgd matht vapbovanygressior type gdis gavarst cinceity frganthastandpointi t i s
directed there-through. The inlet pipe branches fromthe gaseous

refrigaraniftid pipdicleahing@iciRl to direct refrigerant into the contam nant
col | ecting contai ner 1% and connects to the inlet of the contan nant

col I ecting contqi e;}%fg-%é??atﬁ)ﬂ%gﬁﬁ'afﬁ@ :alg&'hbgali" # claitPD isﬁﬁglrﬂ?@@& afitﬁlrﬁavtapglav e

accunmul ated in t tam naht collecting contai o not return to the

gaseous refrigerant circuit..The outl.et pipe.branches from.ithe gaseous

o T ger aneRee Rt P arigey Pt Bttt BTk BSTiaHE A B
branches and connects to the oqut])et, of the contam nant call ecting

cont ai ner AMPUSFHRIPC1ARdAdRRiR QPPRINE/CIgaing feVice o hGHIROR C?Iﬁﬁfe%o‘&w:iﬁ‘g'ﬂﬁﬁ%
have been separated by the contam nant collecting container to the gaseous
r ef ri ger arfircgit irakades aTempressor, o peatisiig/hehiosxchapggs riheat-sotireeotids bgat ed such
that it can shut off the flow of refrigerant between the part of the
gaseou$ r efkchapgegnnahd aigagout raffigarenttciveuit Haetonngcte chdusanside bedt lerelaipamndnd
the part of the gaseous refrigerant circuit where the outlet pipe branches

t her ef r omh@Sonkfressor efdett@er Phd QUntARRATAbHScting BfgiPRLonAsHret Radh dhtr t he
refrigeration apparatus -4 11 April 2006 is installed, the main

openi ng/ cl ggis r&@%b&%ﬁ%ﬂf%ﬁ%éﬁﬁmﬁfﬂ%& P@Egéﬁﬂﬁ ﬂ&ﬁhgﬁﬁ th¥dabedRdsSs
through the contam nant collecting contalner. n, by op€rating the
o oot kranf S 8 Phel M e T intcEPE BERORR o el el "

refrigerant circuit in order to direct refrigerant into the contaminant collecting container

15 and connects to the inlet of the contaminant collecting container in such a manner that
contaminants that have accumulated in the contaminant collecting container do not 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
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with refrigerant through the inlet pipe and into the contam nant coll ecting
container, where 5 only the contam nants are separated and col |l ected. The
refrigerant fromwhich the contam nants have been renoved is then returned
to the gaseous refrigerant circuit from the contam nant c&ﬂﬂﬁﬁﬁ?ﬁ&ﬁ
cont ai ner F h . DI . | t r ' . S

G aun § nt 0 OGRS, e Tl bbGlpBing B8P bR dperlcl e AR Ron i ast
container |s efrigerant frgom which the nt am nant.s have been renoved and
conpr essordil’:f’é‘&éélée %P%M’@%Wﬁ?c%ﬂgd’ﬁpﬁmﬁno %%VQB?aE%%ﬁthpm?ﬁeés‘t‘f&‘? am nant s
mentioned here are debris, oils, etc., remaining in the refrigerant
circuit aftieplatingthg tlefgesmtofontanunands 1 the mein winizgspy caews arejdirected glosigwher e
an existing refrigeration apparatus using a CFC or HCFC based refrigerant

i s repl aceth vifitiperantrtbwughb the igket pipe@and app dreatonsmisam gobertibE ContrineC Wiwsed
refrigerant and the existing pipingis left in place, the contam nants

al so i i5cl usigy thesiodtaddindred fircgepaited ond cdlRetel h&he tdirigdrantoffortiGHicms ed
refrigerant. After the contam nants have been collected in the contam nant

col I'ecti ng:ohfMiRhdi€ have Bedf rdfBOVEdQPAIRh P8 1 ASuE FeoligerAREIRER Frott/Ch
that refrigerant wll not pass through the conttam nant Collecting

cont ai ner . |: . | I ger | rcuit
cont 1 qur atFbeeRuRATbeTEetde GBRLRLTREh B e BBE Ry e bl R ibera
contam nants w.l|l 20 htglve accunul ated in F@?% i nl etHPi Ee 1\dur.i ng L.

cont ami nat TS S5 B comRrestqr dRwnplse & the cantamiriant coliefiing Contajper;ig
connected to the inlet of the contam nant collecting container in such a
manner t hdefrigsrng fopnwbishdgenstamiapnip harebeen sergesdsid cpaprasgadamage ppd ui t |
the possibility that contam nants accunulated in the inlet pipe wll

ret ur it o dthe pyolsems sceurfless gasibnThe contemiriantaneriened Here ad: debsis soilsgstal, t |
even after the circuit configuration is changed, 25 contam nants can be

prevent ed dfmamifeinnge elarfﬁ%@raﬁml@uit AfeCiasm) ARQT tha W rider/bn-dppdrhtvdpIn | 2006
downstream and the reliability of the system can be 1nproved fromthe

st andpoi Nt;,0fs PhdRE an ELiSARY L& ER8fon éﬁegraﬁﬁfursiélg%r@m epﬂma@w&ﬁqga%iiped in

claim2 is the refrigeration apparatus as escribed in claim1, wherein

the inlet rQ;llnlpiged. \%iﬂtl 2 B@%%ﬁ&e&%ﬁ aﬁpz{rﬁhy ﬁﬁng LS YR $rrﬁC %Q?eﬁq'eﬁ%rcrant and the

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

15  CFC or HCFC based refrigerant. é

After the contaminants hz.tve been collected in the contaminant collecting contain;er,

the main opening/closing device is operated such that refrigerant will not pass through the
contaminant collecting container and the system is operated using the normal refrigerant
circuit configuration. When this is done, there is the possibility that contaminants will

20 have accumulated in the inlet pipe during contamination collection operation. However,
since the inlet pipe is connected to the inlet of the contaminant collecting container in such
a manner that contaminants cannot return to the gaseous refrigerant circuit, the possibility
that contaminants 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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5 preventing contam nants that have accunul ated inside the inlet pipe from
returning to the gaseous refrigerant circuit. The refrigeration apparatus
described in claim3 is the refrigeration apparatus as described in claim
1 or 2, wherein the outlet pipe is connected to the outl et1bAprihd006
contam nanj co] |l ecti container, in such a. manner at contam nants .t hat
have 10 a sratsroand Mo i %?te‘ﬁlicﬁ‘@baémﬁ’éﬂveﬁs PO the sEnipInt iR
refrigerant circuit. Wth this refrigeration apparatus, since the outlet

pi pe i s cOMRMBEEEHY% the outlet of the contam nant col |l ecting container in
such a manner that contam nants do not return to the gaseous refrigerant
circuit, the podwirbirigetajionhppareiwntiestiihehinsclavclimthatefidgdratidnhappatatisats  pi pe
will return to the gaseous refrigerant circuit can be reduced. As a result,
even af t erdedditieién cliairg U] wherelnf the il etyigenis ifernedao gadt a fOuth prévanihSsHps fde
prevented frombeing drawn into the conpressor installed downstream and
the reki atiiréx*ehﬁr_}%Eoﬂtﬁlﬁi@ﬁﬁ&ﬁ‘*&ﬂhﬁ?@a&ﬁnﬁu@?&&ﬁﬁ@e tHel i1 Hip6 dhARURInG o @l P! PE
cl eani ng node. e refrigeration apparatus described in claim4 i's the

refrigerat] QI;HI[S- .. described in claim3, wherein the outlet pipe
is forned étag&ﬁgeégﬁg re Cﬁr?{lt'pr eventing shape 20 for preventing contam nants

that have accumyl ated inside the qutl.et pipe fromreturning to the gaseous
ertigerant of ToASTEEPHEOP ApPIrEs AFCERCL s 8 T FBELPh APRIRASE | o
the refrigeration apparatus as . described in claim?2 or 4, wherein the
return pr %&wﬁeﬂgl elaumé or 3y Yraereindhe putlst pinstis serpested tothejoatletnighe i s a bend
formed in the vicinity of the portion where the inlet and/or outlet pipe
25 br anchesntfamomant hellegtisg oorgainesf inisgelr antanoérrtbaticontaménabis thprhave 2006 Wt h
this refrigeration apparatus, the structure is sinple because the return
prevendi ngeamayietell drisidckhe Bull@iipddeiot agtdmnod teeigdseduspePigetant eirdignd forned in
the vicinity of the portion where the inlet and/or outlet pipe branches

from the gaseougi afié f&l@%&ﬁﬁoﬂﬂpﬁﬁkﬁ& sindd¥@ie Bﬁﬂclétggfé'ié%ﬁﬂfkc%ﬁ%‘ﬁﬁtd’!ﬁlet of
described in claim6 is The refrigeration apparatus as 5 described I n any

one of cl %é@on%arﬁfﬁmﬁ’ coYYQ&[n%i c%n{aﬂ%r B%l}ch %%8[{16} Bl?tt (%%%ﬂ?l%ﬁgntg ﬁg Iillogl‘%{lﬁﬂ Ro

circuit

the gaseous refrigerant circuit, the possibility that contaminants accumulated in the outlet
pipe will return to the gaseous refrigerant circuit can be reduced. As a result, even after
15  the circuit configuration is changed, contaminants can be prevented from being drawn into
the compressor instalied downstr_eam and the reliability of the system can be improved _
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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in the vicinity of where the inlet and/or outlet pipe branches therefromis
formed such that it slopes upward toward the intake side of the
conpressor. Wth this refrigeration apparatus, the possibility that
contaninants accumulated in the inlet and/or outlet pipe WIAPTBE08Pawn

into the conpre M.Ca. .educed even further .10 because the portion of
t he gaseous ref??tg'e&rugﬁ?ﬁ@%a@ﬂﬁl?p;faﬁat%?e\ﬁt%’lchﬁSf’Sbrflp Sf%ls?ﬁb“?‘?fr'gt and/ or
outl et pipe branches therefromis forped such that it slopes_ upward toward
the int akfge%‘?ﬂa@géﬁaﬂe g rtgég'i?t.an REOPERt PIRGdP aPF%foaasfima@egwa@wﬁ bed
inclaim7 is provided with a vapor conpression type main refrigerant
circuit, ohepprignivhene thednleband/orpusleimine hanshes fronnihetgagiope refrigganircituit! et
pi pe, and a mai n openi ng/cl osi ng device. The vapor conpression type
refrigerant ci rtha tefiigecdticiepparateripscebedin clainué ér ths refeigération eppabangsy , a
heat - sour ce-si de heat exchanger, and a gaseous refrigerant circuit that

connectss tdegcrilidrin Shyl nd18BdlaigsCiNds) @herithe o icHUITRRESHEbustref Rl cirdlie
contam nant collecting container is configured such that it can separate

cont am na araan :

Ci ol t 20 when oy O el O H B o OM Eping bt OeRAM R, i ohn Ak Al
branches f. Qus . .refrigerant.circuit in order to direct

refri geranlEa%r‘%sgl%ﬁx%gégow%meﬂg{ﬂ(gﬁlt‘;?ng]teicﬂﬂipﬁ%ﬁ?rai ner and connects to the
inlet of the co\gft ﬁm_na . col.l ecting cqgntai ngr, The outl et pipe branches
fromthe gaseouf!'P&Rip FefERSAtIOR FRRAEATYS, Hhe RpsHBULY thahcontaipeants arswnulsied it ¢ he
inlet pipe branches and connects to the outlet of the contam nant

col | ect i nghe B¥etander optiet pipfevill be drawn dnto tlhe qomtprpsyer cantbefredupediei ehfurther
contam nants have been separated by the contaminant -7 11 April 2006

col | edDi ngpecarse gaymntiowof the ggsesvoredrigerhuticirenia it the iviciniiyt of Wiete threi inlet

openi ng/ closing device is configured such that it can shut off the flow of

refri ger anindhglonaerpipdirapeics tiakcfidie idRSAOUSIch R il G678 Mpwald eWakd taBer-e the
i nl et pipe branches therefromand the part of the gaseous refrigerant

circuit V‘hﬁ(aﬁe&ih@o?ﬂfe'c%{np%s@&. branches therefrom The outlet pipe is also 5
provided with a non-return device that only permts flow fromthe

contam nant COl'fl%Crtefnng%ratﬁ:)%%%gArgt%rs d%s%ri%gt? ingceiaslﬁlmfl 1Ss prrg\];iﬁxle \%Et ralltvagclxrr curt.

compression type main refrigerant circuit, a contaminant collecting container, an inlet pipe,
15  an outlet pipe, and a main opening/closing device. The vapor compression type refrigerant
circuit includes a compressor, 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 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 refri gerant 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
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This refrigeration apparatus is designed such that after the refrigeration
apparatus is installed, the main opening/closing device can be operated
such that refrigerant will pass through the contam nant coll ecting

contai ner. Then, by operating the conpressor and 10 circul afiAgilt2086
refrigerant .. contamnants in the main refrigerant circuit are directed

al ong  wi t fPICETE GRmtanGT tp thesngrrus Rerigarast cipufle The dnaim poeningiclosing devineist

col l ecting cgntainer, where only the contanm nants are separated and

col | ect ed. confguicdmsusiythab cag ﬁwzﬁw%ﬂo‘ﬁw@ refgigeraniniotuerndthy pae obthergaseamsy ed
is then returned to the gaseous refrigerant circuit from the contam nant
col | ect i ngrebigerait ngeuit whengghe infe pipettiraichps (herefrdm and ths phitt of tHeqrasefugi ger ant
15 that is drawn into the conpressor downstream of the contam nant

col | ect i ngefriyriait bizCuit #heredhd oW pipe brdrRARsRECokh Tt IBNpipaRtadshave been
removed and conpressor damage and ot her problens occur |less easily. The

cont amisnanirsviaBdiviBREhn@hfn 8b8c Il Jnﬁy ggrin{li%éﬂcﬁ% frpli'ngtg% gﬁﬂ&mﬂ?ﬂt éd]lefgplijlgg n

refrigerant circuit after installation on appara

cases wher g i St r [ tj.on..apparatus using a CFC or HCFC based
refriger ancﬁ)n?aghe%é?ltg gecoélgfr%\fnhg%ragtcﬁ%wt‘r efrigeration apparatus using an HFC

or HC based refri.gerant and the existing piping is left in place, the
contami nants al —@89 Fef Boraton papiy 1s p@?‘ﬁ%éﬁ‘%}hfhagﬁéerﬁ]@? refipgeratiom@pPpRIMSFC

based refrigerant. After the contam nants have been collected in the
cont ani narlt MsGilledcthe mpiteranaigidesing devcensanbeoperstadguch et refrigermitodllipsss
operated such that refrigerant will not pass through the 25 contam nant
col | ect i nghxoueh gicrentaandantvelleying emiamen jErent byl operhtivg thh eompres®dr and
refrigerant -8 11 April 2006 <circuit configuration. Wen this is done,

li qui dor efdifcglatiag therrasideeane, coaaititdndd dhé MallRffRRN BirfldNire ALEERE hioRg
container along with the collected contam nants. However, since a

non- r et Ur Ryiglerhigeerhis t]ﬁ'bﬁ%lié ﬁfgcgrﬁ]tegpnl‘}n@ SndPithd F‘{e c%ﬁﬁﬁn&?@&%ﬁné S&{tngg{é%E o hat

has evaporated Tnside t nant coll ecting contalner can returned
to the ga r | ger I it, e urd ng -nor mal. operation. Thus,
| oss of tﬁ)glg?@]p r :S%t(%}rng[ﬁafﬂ;%ea?e é%i"[t?djn dhcéa\ﬁﬁéfﬁ' ﬂ;‘% ﬁ'%ﬂéﬁrﬁon&vﬁjﬁmt& can be
reduced and overpressuring of the contam nant collecting container can be
br event e CABHRLCEE DeR i s PR IGUTaR (406 G300t AeBap o CIah 08y 1 r om

the contaminant collecting container through the outlet pipe. As a result, the refrigerant

15 that is drawn into the compressor downstream of the contaminant collecting container is
refrigerant from which the contaminants have been removed 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 refrigera.nt.. |

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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t he standpoint of pipe cleaning node. The refrigeration apparatus described
inclaim8 is provided with a vapor 10 conpression type main refrigerant
circuit, a contam nant collecting container, an inlet pipe an out| et

pi pe, and a main opening/ cl osi ng device. The vapor conpresh! gt

refrigerant . .circuit inclhydes.a . ressor..a user-side heat exchanger, a
neat - Sour clrew btk ol GRS SR RS0 Tenbot Rl i eI o
connects the user-side heat exchanger. and he conpressor et her, The
Cont am naiPREBIFASE £ iR iEs AeniRiAE e %ﬁﬂrfg@lsﬁe@a@ﬁwwafﬂ% H VEafiNEeBar at e
contamnants fromrefrigerant flowng in the gaseous refrigerant circuit
when t he npafretugedeyire ip grayigeddn die auslebpigh, gascouyrefrigeriant that lwe chaposetids from
t he gaseous refrigerant <circuit and connects to the inlet of the

cont am namsideotht ectteminanvodlctiny comaioerdan be cetdimed od therga$aoug esfeiperanint o t he
contam nant collecting container. The outl et pipe branches fromthe
gaseous T efrhigevaiurinmotinil oPerabioROThid, Miks GOWRSEIRBANOELMERT i thdiRainn| et

pi pe branches and 20 connects to the outlet of the contam nant coll ecting

cont ai ner o gelfelirdud caff b kBl I AR bssulihOBY R Icb ek el Thgant s have

been separat €d by the contam nant coll'ecting”container to the gaseous

hat it eomlngf ot et Gy ERRMERDf Rl it Sl el pibYa e 45"

gaseous refrigerant circuit , where the inlet pipe branches therefrom and
the part &gt P@H’é@gﬂ’?er" g circuit 25 where the outlet pipe
branches therefrom Additionally, the contam nant collecting -9 11 April
2006 cont ai nerlhegefpigeratige dpraratis desaabed inglaia g sdrevdededh p vaparhe i nsi de
thereof. This refrigeration apparatus is designed such that after the

ref ri §@r acompreagppatyteusainirsfrigashbditond, a trdamaiant aplectingdontosérnap st ipge, can
be operated such that refrigerant will pass through the contam nant

col | ecti n@gneanétdifeand 3 Rein opshiRPebahi Bevitd ETIROIPbLSSHRPrestivh Fpéidfhgérant Ny

the refrigerant, contam nants in the main refrigerant circuit are directed

al ong W hekiefchaies Q@%ﬁgﬁ%&!ﬂ?&‘?s&ﬂ@iﬁk AL exBiABe2 R HedtRbfrcb Rfuedfiat am nant

col l ecti ng contal ner, re on the contam nants are separated and

ool ect o T b PR O I A SR

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

15  can separate contaminants from refrigerant flowing in the gaseous refrigerant circuit when
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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t he contam nant collecting container through the outlet pipe. As a result,
the refrigerant 10 that is drawn into the conpressor downstream of the
contam nant collecting container is refrigerant from which,the,

contam nants have been renoved and conpressor danmage and 6?%3F"898§Iens

I Ly, . Th ' t ' d debris, oils, etc.,
¢ e ni ng (oo PP Rl ST RARER Ve fosoinen it Pulelneiet Lhe © S '
ppar ot e, Ui ngl s CRORGAIPEIPABRETA PRI B FAST s SRR APBHUE new

refrigeration apparatus using an HFC or HC based refrigerant and the

exi sting pFpistalledsthe afain ppenpgielesing Hevienvandiei apgrates ek ghat reftigetantveildl phesl
refrigerant oil for the CFC or HCFC based refrigerant.. After the

cont am nanhsughvlie daemicat cotitdthgicontairer. cBindna by nperhtingihe eompregsarantiai ner ,
the mai n opening/cl osing device is operated such that refrigerant will not
pass tBr ougRuldifg tOreGOfrAN] ddaRimiARtS BCthe RAICRAEBirdf Cirdwiflade eresi68 lRMg! S
operated using the normal refrigerant circuit configuration. Wen thi's is

done, |iquigh f& érglﬂrtg{bgﬁg% i?%‘t’?iﬁg%gg Fﬂd) ﬁ{ee%n{aﬂliﬁﬂﬁ colt@hg %&?@1&, where

col | ecting contarner ected contam nants:

specifically, .. when the refrigerant is.circulated.in t stat

(Gase 1 | quicty s SRtutdfhe fqrraneind Guslei e Ridetol 50 v B B

contam nant collectjn container,a?g t he ggan ity of liquid refrj?Frant 25
accumil at S@NAMIBHES BEYHOERR FFRveddt | BESTRGCE dhibgigassous Friigerapdcircuit from
Consequently, the quantity -10 11 April 2006 of refrigerant circulating

t hrough t Hbe eerftamgenbenleetingenntainrrdhioagle the qudstspipe. yAs @ sesilti the refrigerant -
insufficient cleaning of the piping. However, since a heating device is
provi déd ithattikhdravanintcatite campresairldewhstngncofitha coreaminantedl Betiesf cangmnarns t hat
has accunul ated inside the contam nant collecting container can be heated,

evapor at edefripRehnk Gt WERh {18 dddeanibits Ravetfdeh BRAGRY 26l k6tplesé? damaé gnd
sufficient quantity of circulating refrigerant. As a result, the

rel i abi | i o frbiEmS Yss sk 2ikiRe THIREAAAtha LA IR PHARIRBis QilsPhibe

cl eaning no e refrigeration apparatus described in claam9 1s
refrigeration.a

T P o PG bR AR BB RA . o
~d | schar gedca];erso“rfrl]letrg gn g)?is 1r£gerse Ogrergtfon%pggr?l%usSucs)i%cg%eCF C or HCFC based refrigerant is
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-



10 Wth this refrigeration device, the heat of the conparatively

hi gh-tenperature gaseous refrigerant discharged fromthe conpressor can be
utilized effectively. The refrigeration apparatus descri beg i.n ﬁé&hg]lo S
the refrigeration apparatus as described in claim8, wherEl AP ating

G o 1 SRk GRNASE 00k HETonReB LA Rl S5 Saight poer o
ol 0er oL o e e UG et O e, bl ot o riceraat, L o, bl ovor

refrigeration apparatus described in claiml1ll is the refrigeration

“appar at us castamgeang eolissting gortpigpryliguidpfsicerant thathasageymlatgd inside the an
electric heating unit. Wth this refrigeration apparatus, the contam nant
col | ect i ngontamizinh epllacting bent2ideheatbedentedavdparstsd odndithaumgddp dld mgin
conditions of the refrigerant circuit because the electric heating unit is
used. 7Fhe réfigetagetitduitan cappan st fisicdesedntibest dirutitiag reffigerust. (A% result, the
refrigeration apparatus as described in claima8, wherein the heating

devi ce is £iBiligal 1RGHRAARN Hehfbrdie8 Sroalthe%taBlpdht of I cl8MMER0d@S Thi s
refrigeration apparatus is effective when the systemi's installed under -

11 11 April 2%@ ée@ge%ﬁgg%ﬁgaﬁﬁtgf )ﬁ’%ggﬁe& ilﬁ%lzﬁfﬁr@ﬂﬁee gﬁ#er&ionargbp%%ﬁra@al

devi ce can be use sour ce. rigeration apparatus
described jn claim.13 s the refrigeration.apparatus asdbagescri bed in.any
one of ol defroed pbtisiz SoghetEim By heink 3k 80 HG) Sreliindis l Rs milon it s
additional_ function_of shutting off the flow of refrigerant fromthe
gaseous r dig gaseousielrigerang discharged fxemithy eampypsser asg hest pliree.r ef ri ger ati on
apparatus, the nunber of conponent parts related to changing over the
circuild can be Wil thienfihgwatigedevine, theihnatoyidhe cogiparabichohigeyéragerataire swit ch
between a function of shutting of the flow of refrigerant between the part
of the 10 ggenaeudrigabiit dishaied GohiCihecompasssoriche be ntiktedpiffeetitelanches
therefromand the part of the -
The refrigeration apparatus described in claim 10 is the refrigeration apparatus as
described in claim 8, wherein the heating device is a heat exchanger that uses a portion of
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
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F

gaseous refrigerant circuit where the outlet pipe branches therefromand a
function of shutting off the flow of refrigerant fromthe gaseous
refricxgerant circuit to the inlet pipe. The refrigeration apparatus
described in claim14 is the refrigeration apparatus as dddARMLP08n any
one of claj. 1.t0 13 rein the inlet and,oqutlet qf the contam nant 15
col | ect i ngél{:con sga}nﬁgsrwg?rgt ei'%a‘&sé&e%tr?r}laﬂgxﬁegﬁl g‘?w?eh(éa“ SHPST AR CXAFTAL o3t <
refrigerati on apparatus, the contaminants in the refrigerant directed

t hrough t K% et pipe are collected in the bottom of the contani nant
col l ecting contai ner because the inlet and outlet of the container are
provi ded on t heThoisiiageratinm appatatisitigecribad imclaing 43 lis the réf gprotien fyiparatys asf t he
col l ected contam nants returning to the gaseous refrigerant 20 circuit

t hr ough t hdesouibddet aogponbef ¢lehcketh Bnehilfein the lmab bpéritys/clbsihf dedyshathean be
I nproved fromthe standpoint of pipe cleaning node. The refrigeration
appar atsus sigsitdnabRehctioh 6f ufink%ff tetflo; sREfg@RmeFoMNtha BRRbE] Mfrigtant
described in claim 14, wherein the contam nant collecting container is
provi ded wifdyiid, pihgpipePe that extends fromthe top of the container to
the bottom of the contarner and 25 serves to gui de refrigerant that has
ent ered throughyt inlet of. the container to the bottom -1 April 2006
of he_cont ai neW s ieiFisrRlion AreGa Fhimted o SimaSiepfgins refietto

cont am nan -cqntainiﬂg retrigerané ta t flows i.nto the contan nant

col | ect i ng"'@BHPEONEY thE AreRibAn heaeduned Pegauisethedean ppeningclosing dryiss cahe
contai ner by the guide pipe provided in the contam nant collecting

cont ai ner ¥gtohthgtweana Bnetanpishuitiog of therflovy ofegfiigesant betyvean it faroefithe
short-circuiting fromthe inlet directly to the outlet. As a result, the
possi Wil i tgasedustrbfeigenint eicduitdvivaea tierimkapips braichesthergfrom dntdehgpatoithe
refrigerant circuit through the outlet can be reduced and the reliability

of the sysgeaEasfriperant BRAMWEEErE (HRGUkIBEPiSE BRGNS TherbfroRiaRg a ThfAdhRG node.
The refrigeration apparatus described in claim16 is the refrigeration

appar at us. @8 irkQ88 UobPSthelbelfbirldle HABLEICR Sl Chblit HMhaGuBl Lo | S

provi ded insidé the contamn cting container to separat space

In the vicinit yTl(1)ef re r@geerzg;[%rlllta%lpgr?l us Id@éc%toe&‘ E]ndclgirr}?lf Rafi€ 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 collectéd 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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in the vicinity of the container outlet. Wth this refrigeration apparatus,
the contam nant-containing refrigerant that flows into the contam nant

col l ecting container through the inlet is prevented fromshaort 15 '
circuiting fromthe inlet directly to the outlet by the parldiARHBR088 pl ate
provided in hhe contam nant collecting container. As a result, the

possi bi | i t ¥ 1BF SOHBDEL| | ect ed contaminants returning to the gaseous
refrigerant circuit through the outlet can be reduced and the reliability
of the system c¥ithdhisiretsigstatign ppraratvh dheconrminanitcoptaiyng eefegeran thet fyde.
The refrigeration apparatus described in claim17 is the refrigeration
appar at us @ the20ntdegiganit beltEciing eentaipersthfugh itz imbst is4guidedite thehatom of thef i | t er
is provided in the outlet of the contam nant collecting container. Wth
this refrigendhdrdy tap paidapiie, prodliteintthe canahmahinaliestimpaidntindg sevientied from
returning to the gaseous refrigerant circuit wth certainty because the

filter 3s psRwraGHgbdnt dadli®ePrddehtedFont BrEaRMATREh tOInlE alre&tY, AR al ner .

25 The refrigerati on apparatus described in claim 18 is the refrigeration
appar at us - Il ' & [ ﬁ%m-% ' 4 17,
PO e AP iyl SRR En B ) 8 i
provi ded on_.the bhottom.of the contam pant, coJlecting. ,container. Wth this
ef 1 gor at e EEN Upyeipe o0 oat e o EaniCefir st bs
contam nant collecting container. The refrigeration apparatus described in
claim19 i gnnrﬁ‘éﬂdrfé@mitg@%tmqp@mtaﬁpwalqagmaénod&escr i bed in any one of clains
14 to 18, wherein a pressure relief device for preventing overpressuring
of the contam n&he refogdratian appantustdesaried iis clpmo | b dethe oefrigérstion pppafatohes
contam nant collecting container. 10 Wth this refrigeration apparatus, the
pressure rédsthbedda\cihm o, ovetbada partitibeing i Bprovdddd iasiit awtdongmdamitai ner
prevents the pressure inside the contam nant collecting container from
becom ng exfiReghy CoridiRer!ts stiiate URRPHA inQRe Plinkity Beitd doRifaind eNIBMUnd'tBEF0E NY

in the vicinity of the container outlet.

With this refrigeration apparatus, the contaminant-containing refrigerant that flows

into the contaminant collecting container through the inlet is prevented from short-

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 apparatis described in claim 18 is the refrigeration apparatus as
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in the contam nant collecting container after contam nants have been
collected. The refrigeration apparatus described in claim20 is the
refrigeration apparatus as 15 described in any one of clajns lré(g(?ﬁl
wherein an oil detecting device for detecting oil am)ng t HeApHl nant s

i's provided he inlet pipe or |nlet oft mnan oIIectlng
cont ai ner% WHéf%W%fOFiC£W5?46% pwf%?ﬁ?m%\’ 8“& rqrﬁam%pe ation in

pi pe cleanlng node, the oil  detecti ice provided in th |nIet pi pe or
the inl et SoRtamipanisdathaPHside ISdHPYIQECi P*%aﬂe%@ﬁe@rﬂfréh%@m%ma%@ EH108 | anong
the contam nants flowng into the contam nant collecting container, pipe
cl eani ng woeleingan be conpl eted when oil is no |onger detected. The
refrigeration apparatus described in claim2l1 is the refrigeration
apparatus as desle thibedrigaratiomydevive, afllecledicomtathifants2Qn bememevad frdme thensi de of
the contam nant collecting container is nade of a corrosion resistant

mat eri gl Qﬁnthﬁﬁ@%legolmcﬁﬁgamﬁghépy on resistant 25 coating to prevent
corrosi on caused by corrosive conponents anong the contam nants. -14 11

April 2006 W tﬂetrgﬁ@efaﬁf) bl BLcAPRPLidiR 1 9t B eheR R 2R Npp& s 86T 1 NG

cont ai ner can be profiect e om corrosion caused by corrosive corrponent S

anong the on ami nant s nt anmi na

made of tHh £ BLEHROnee Oge Eatngﬁ?h%f%r\ﬁéqrm&apr %‘érgt(:% JselcF?%H[ E‘g{%gﬂ%‘geb{r]g ion
resistant coating. 5 The refrj par atus descri bed |.ai m 22
descri bes Wﬁ@rqsé‘fl?llgg@}tg? P%Hmna%ﬁ%ﬂilﬁ HaE i prayided o ﬂB ngh ®laim 1
to 21, wherein the contamnant collecting container is connected to the
gaseous r@bntﬂgmnmtollﬂctlnglp@ntme%uch a manner that it can be isolated
therefrom Wth this refrigeration device, collected contam nants can be
renoved from t heith s raéﬁgérgﬂrmﬁ;ipamtmapﬂm%metrd@ﬁftdheipe piavidediva therit i r e
contam nant col |l ecting container because the contam nant collecting

cont ai ner cgantiRant SOMltBS chiigined fevansHe piesiit insgRrthd torthmiiaht colleBinget
Descriptions of the Drawngs Figure 1 is a schematic view of the

refrigeranGidef Hok cofih@iNce &SRR S HeS aSHSlGd( liquid refrigerant remaining

in the contaminant collecting container after contaminants have been collected.
The refrigeration apparatus described in claim 20 is the refrigeration apparatus as
15  described in any one of claims 1 to 19, wherein an oil detecting device for detecting oil
among the contaminants is provided in the inlet pipe or the inlet of the contaminant
collecting container.
With this refrigeration aﬁparatus, since during operation in pipe cleaning mode, tﬁc
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 apparaths 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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I n accordance with a first enbodi nent of the present invention. 15 Figure 2
Is an enlarged partial view showing the vicinity of the contam nant

col l ecting device (the contam nant collecting container is shown as a cross
section) of the first enmbodiment. Figure 3 is a flowchart 1fldhpnliZ908 pe

cl eani ng node ( | - of the first  enmbodinent. 20 Figure 4 is a

fl owchart for tﬁgﬁlptﬁiﬁg‘g@{ggg%\lpﬁﬁpé%%gs’(tﬁ? ﬁ%tﬂn@%ta%ﬁﬁ‘aingo@n%rfﬂ bg

enbodi nment . Fl:e: re 5is an enlarged partial view showing a first variation
of the conf® C%grﬁ?om%ﬁr?%‘&‘i F‘?’l’ée‘iigw%"éos(‘fer@nﬂ%?H@&W%g theonBEinays cont ai ner
is shown as a cross section) of the first enbodinment. 25 Figure 6 is an
enl arged p2gcenssl th Peiamien ¢nlleatingeantainer as mads ofthe tonreriorcresistnt matetial or 15
11 April 2006 <collecting device (the contam nant collecting container is
shown as atreatabwith dot coorpioafredistentfcoatidg. enbodi nent. Figure 7 is an enl arged
partial view showing a third variation of the contam nant. collecting

devi ce Xt he conThemefiagdratic dppatatiRGies@¥ediinethin 32 ABRYBedhe FeffibGatios eCt | On)
of the 5 first enbodinment. Figure 8 is an enlarged partial view showi ng a

fourth varjsbian ffdebdhHea s .I{Ea(ﬁtclaiﬁlgllltEQtli\pﬂergﬁ‘f%&&hrﬁﬁlﬂ@aﬁ%tﬂg Ipant
s a of the

col l ecting container 1s sho a cross section Irst e di ment .

ol | ect i n T ds across section) ‘of the TSt et
cont am narg"CI8 g EERRS fisFoasf R el B Pl kil Bm A er | <

shown as a c]:aoaﬁhse tion) of the first enbodinent. Figure 10 is an
enl ar ged pAYEICHI"FPEHR showi ng a sixth variation of the contaninant

collecting device (the contam nant collecting container is shown as a cross
section) of t heWithjthisireisigpatiprdeyice, collected contaminants can be removed from the

10 refrigeration apparatus together with the entire contaminant collecting container because
the contaminant collecting container can be isolated from the gaseous refrigerant circuit.
Brief Descriptions of the Drawings

Figure 1 is a schematic view of the refrigerant circuit of an air conditioning system
in accordance with a first embodiment of the present invention.

15 Figure 2 is an enlarged partial view showing the vicinity of the contaminant
collecting device (the contaminant collecting container is shown as a cross section) of the
first embodiment.

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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15 Figure 11 is a schematic view of the refrigerant circuit of an air
conditioning systemin accordance with a second enbodi nent of the present
invention. Figure 12 is an enlarged partial view showing the vicinity o

t he cont am nant collecting device (the contaninant col I ect!Agrit30@&i ner is
shown as ol

1 owchar t oPAERR SREREUAB boffuhilfie cHREFRE AR ithon &3 e eBich e

t he secong. e[nb di mantt Fi gure 14 is a flowchart for the pipe cleaning node
(heating dUf Hﬁ’ (fBtHtd  cleaning) of the second embodiment. Figure 15 is a
schematic vi ew of the refrigerant. circuit of a first variation of the air
25 condi-ti oni ng1&yet anit pnlaged padiabuewishawinga thisd yadationss dhsreantarginantne
present invention. -16 11 April 2006 Figure 16 is a schematic view of the
r ef ri ger aspllgiting devico{tha certamnuint colleatingeontdfingrieshawn asonupdsi soction) of et em i n
accordance wth the second enbodi nent of the present invention. Preferred
Enbodi frentfsteindodandmyvent i on 5 Enbodi nents of refrigerati on apparatuses in
accordance with the present invention wll now be described using the

drawi ngs. [Firgg QélanTBilidzed pArtieOview shopibly ABRMNESatiRh dfiR: c%lnfammam

Condi tioning Systemas a Whole Figure 1 is a schematic view of the

refrigerag I i%lﬂie%cggthgpllﬁhﬂmﬁﬂpxglfetst%% M&H?éﬂowjnoasja dr@ssas%&%‘i % W th

afirst e nt ex ying.are eration apparatus In ance
with the r@ an} dl nve ntion. The air conditioning system1l is equi pped W th
one heat % 8 H’Fﬁn[ 2, a pl ural ity of user uni ts 5 (two i n this
enbodi nent) connected to t he eat source unit par al | and a liquid
refrigerant pi peswe ﬁﬁ%lafbelﬁérgé%a@lﬁle‘ﬂ?‘i‘f@h?‘&% aﬁif&bvmﬂﬂm Péwe@etamlwt ded to
connect the heat source unit 2 to the user units 5 and is designed 15 to
per f otth beohedtingdevige fhd cemaninagt ¢alleotiniprontainexiis showmcksta aoss stctiongefitiel e, an
office
first embodiment.
Figure 10 is an enlarged partial view showing a sixth variation of the contaminant
collecting device (the contaminant collecting container is shown as a cross section) of the
first embodiment.
15 Figure 11 1s a schematic view of the refrigerant circuit of an air conditioning
system in accordance with a second embodiment of the present invention.
Figure 12 is an enlarged partial view showing the vicinity of the contaminant
collecting device (the contaminant collecting container is shown as a cross section) of the
second embodiment.
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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buil ding. The air conditioning system1l uses an HFC or HC based
refrigerant. In this enbodinent, the air conditioning system1 is obtained
by replacing the heat source unit and user units of an air conditioning
system that used a CFC or HCFC hased refrigerant 20 with thApsh2086urce
unit 2 and usergunits .5, Thus,. the [jquid.refrigerant. pi pe.6 and the
gaseous refri geFrlg'fl]rte 1%ilp% scheqatic Vi B’F@W ggromt fcgitiotﬁﬁ S?‘{z’&ﬂi"a“?té?nr?fd%‘? ant
pi pe and gaseoys. refri %er.ant pi pe. The user unit 5 is equipped chiefly
with a use%li%qnﬁéloé%’&aﬁi’éﬁ Brhinpgeerdanse vifiythg s¢rond embpdimentat the pessetger 52. 1n
this enbodi nent, the user-side expansion valve 51 is an 25 electric powered
expansi on Ey®Iwhose openi ng can be adjusted and is connected to the -17
11 April 2006 |I|iquid-side of the user-side heat exchanger 52 for the

pur pose ofPrefdired Eimtgdirhents ef the giereation pr essure and the refrigerant flow
rate. In this enbodi nent, the user-side heat exchanger 52 is a cross

fin-type heat exfbangentsoRiFigstagsh iﬁa%@@ﬁ%c@ﬁﬂﬁce%ﬁﬁ‘tﬂeﬁﬁes@h{in%&ﬁioﬁe t he
room In this enbodi nent, the user unit 5 is provided wth a fan (not shown

in the fi %n%ée'ﬁégwwm%gwa&ﬂé%?nt he roominto the unit and bl ow ng

it back out so that heat ca ged between the air in the room and
the refri gerant[F{rLt%Q .tgrﬁugh the user-side heat exchanger 52. The heat
source unit 2 i's equip ed e iefly with a conpressor 21, an oil separator
22, a four-way @)e)&ect.or val ve 23, a heat-source-si de heat exchanger 24, and

a heat - sour ce- ansytuead Eeatunes f (hgA\jeCongditioning fysteragpa ¥V hlnt . t he

conpressor 21 is a scroll type conpressor that is driven by an electric

nmot or and ser vd4gurs 1dsapehematic ievgektbe teftigerentraiguit afian air canditisning systém sel f
An ester-based oil or ether-based oil that is conpatible with HFC and HC
based 1Pef rli igecantsnce svittsefirst embadimienedxentipli€yings refdgabtidheppasigyiassor 21.
Provi ded on the discharge side of the conpressor, the oil separator 22 is a

vessel 15 ac@llirgdrith the Fﬁe@aﬁﬁﬁ&e@meﬁl Thé SPLSRRSHRAPERERS U i ORRGPLE with one
refrigerant discharged fromthe conpressor by nearns of vapor-1|iquid

separ at i Olheat K3GrcRIuhitSCRPRALIRY of Osdr RGOS l(m%%ﬂ%i@%&ﬁ)oziﬁlent) connected to the

heat source unit 2 in parallel, and a liquid refrigerant pipe 6 and a gaseous refrigerant pipe
7 which are provided to connect the heat source unit 2 to the user units 5 and is designed
15  to perform both heating and cooling in order to air-condition, for example, an office
building. |
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

-17-




is returned to the intake side of the conpressor 21 through an oil return
pi pe 26. The four- way selector valve 23 is configured such that it can

change the flow direction of the refrigerant when the systemis swtched
bet ween cool i ng node and heating mode. During 20 cool i ng” mdde®Prilt2086nnect s

neat _oxcral it s0F it SERREEbE cRihardrt of AR rirSRal cliFmeSBbronit oy e

gaseous refrigerant pipe 7. Meanwhile, during. heating node, it connects the
outl et of PIRESUrGMd tae Fefrigergnt Bow raje.; Hléh@mggn?@iqﬂ? Jesrsie hspiachangen
connects the intake side of the conpressor 21 to the gas side of the

heat - sour c& iageossdit-typs bhatregehangar coanfignieid $o e5chengrdatiabrwith the ieinside the

heat - sour ce-si de heat exchanger 24 is a cross fin-type heat exchanger -18
11 April 2006 lodhisiegibodiindgns tha adeangie Sheplovidet witin fahénstahown e dietfigund) ai r,
the air being used as a heat source. In this enbodi nent, the heat source
unit 23 s fidwwas aiffoh theflradin (NOtthShaVhd Blow i it bdHWLES) thhPRead EAVHNY
outdoor air into the unit and blowing it back out so that heat can be
exchanged ' ' f ' t hLO t he
heat - sour cégﬂg&g%%gé)teﬁgegg l{fé‘g%ﬁgnn%gr%(gﬁ.qn&fﬂ% rﬁe %’i faggﬂg‘g}élgéﬁg@g% Sadr%éf%{ggval ve
25 1s an ellheegtri C go;gﬁred expansi on val ve whose openi ng can be adjusted
and is conndctEFE the | i qui d-si de of the heat-source-side heat exchanger
24 for the purpgse of adjusting the refrigerant pressure__and_t he
refrigerant fl ol agassourrRunil g i uinper F’@‘éﬁ&ﬂ‘t‘ﬂ’pﬂ CEEeEBhhb @ ST RRATRIOF i d
sides of the user-side heat 10 exchangers 52 of the user units 5 to the

| iquid sid&,efloukeaysdecteromels adeatrroutcesidshheatenchaper 34, andea Heshsowgerir ce
unit 2. The gaseous refrigerant pipe 7 connects the gas sides of the

user - slidde didatxpaxsibanglee 255 thiis drhieodiment, theicbsipbestor 21lieakaolltymy sel ect or
val ve 23 of the heat source unit 2. The portion of the refrigerant circuit

from the usgpredsdethieRtdriR¥s B%@ﬁl@fe@t&%}ét@r dliEsehRBYto SetHpress the @8scbfat
exchanger 24 that includes the user-side 15 expansion valves 51, the

iauidorefo L uaes ) b _ . S
iquidre ﬂ’eh‘%ﬁ'ﬁﬂyt d&?xggm% &£l MSS‘Q%e‘fi‘%*’E’fﬁ/@%‘?{'ﬁ‘?@@?ﬁﬁispom }éﬁiﬂ\ég’}ﬂa‘? IS

defined as a T1qui rigerant circult rtion t he
ref i ger angrel rquid  LQM e Uagl 5 2498 11gRke RENBIOS B Buk sk i1
Provided on the discharge side of the compressor, the oil separator 22 is a vessel
15  configured to separate oil from the compressed gaseous refrigerant discharged from the
compressor by 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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exchanger 24 that includes the gaseous refrigerant pipe 7, the conpressor
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 system1 is made up of the IiquidT1detRmil@808nt

circuit 11 a eous, r nt circuit 12. The ai.r conditioning
system 1 o(f‘ont%ld%’wela%?rg’é ][”1‘?&’ ?’% ﬂlﬁ? %P A the aa‘rg g Lsgh asheat

col | ecting devi (ie 27 i lr}stal l ed in the gaseous refrlcg‘ér ant circuit 12. The
cont am nantPUlst 1 & pybedivicak theheabsapace ynit 2 isinrevidediwish adan Giof shoven im the
remaining in the main 25 refrigerant circuit after installation of the user
units 5 anidgure® foedmwimeudoarainin the enibargoblowir if backpni ko #@0Beat sar ves t o
col l ect residual CFC or HCFC based refrigerant oil remaining in the reused
li quid refeichargdbepiqen tie andodriaér mdseotesiigepint ifpaianihr@ighahd hédi-sbiige-
existing refrigeration apparatus used such reffigerants. In this

enbodi mentsidd et Qﬁhhﬁﬁﬂrflaml‘h@ %Eﬁt%hfc@%ldéeékbﬁx?smrzaalhsﬁ ﬁ%h%kéc?rﬂ: potedre the

heat source unit and is disposed on the intake sid conpressor
21 of the 43s59Ms [P e the
Cont am naneg@Co e‘é%lfér\gh%e%\r/%?% Sﬁplé%g'ﬁlgtgd gﬁa g%ﬁ%@%ﬂ\% %a?/\} f

vicinity cont.a ant. col | devi c nant coIIectlng
cont ai ner queél{ Ls]%m%ﬂg%m%aqﬂi%@gg? t%ﬁ% pﬂ)‘fpotsﬁ8F%(¥JPQm§6 %ﬁﬁ‘mé’r"sg?'érteem 1 of
this enbodl The co anlnant col l ecting device 27 |s 10 equi pped with a
cont am narfi?dd g?“%@%?ﬁﬁ @-ner 3 1, an inlet pipe 32, an outlet pipe 33,
and a mai n openi ng/ cl osi ng devi ce 34. The contam nant coI | ecting container
31 is confi gur etheslimid refiagerant pipm6 sepactatle lipahsides ofithe ssdstintiche
refrigerant flowing in the gaseous refrigerant circuit 12 when the

ref ri dér antxchangdisrs@odfable tder anighs td the liybidesidendahd heabbbutce-tide hestitikaiingant
collecting container. 15 31 is connected to an intake gas pipe 35 (which

connect s tXaefftRdiheat@dyurs@luGe 2 OThy ?ﬁs\é@us%%fﬁ Zgéraﬂt Bﬁae'?’ﬁoﬁhé‘c@ﬂfé%a@&d&é‘@f the
conpressor 2 1) through the inlet pipe 32 and the outlet pipe 33 nce

the int ak%s&aﬁd??&? eschahSerP 35 br Bl u% 390 4se oﬁf‘ WFgQ{lﬁé}Br GALEM E)f t%lz the

cont am nant ecting contal ner 'S connec aseous

refriger aq{[eatcsloqn(':c%l lfmtJZZ. "The portion of the refrigerant circuit from the user-side heat

exchangers 52 to the heat-source-side heat exchanger 24 that includes the user-side
15 expansion valves 51, the liquid refrigerant pipe 6, and the heat-source-side expansion
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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Serving to direct refrigerant to the contam nant collecting container.3 1,
the inlet 20 pipe 32 branches fromthe intake gas pipe 35 and connects to
the inlet of the contam nant collecting container 31. The position where
the inlet pipe 32 branches is upstreamof the oil return pi'pRPHE0HE t hat

oil fromt i rator Wi b i.rected into.the contam nant

col | ect i ng&&eﬁttgfﬁgﬁ?? S&&alrﬁéci"ﬁ :l-}eqﬂgf’ﬁgggnggmﬁtr%lﬁeﬁ@&“\ﬁ thg Feyused et

openi ng/ cl ﬁsi.gg fdevi ce .328 fgr turning on and shutting off the fl ow of

ref ri ger antTHO T§HECT2BEPIPH b apd He gapcous seffigerntpe é 6 the existing whigeastivar 3 1.
In this enbodinent, the inlet -20 11 April 2006 opening/closing device 32a
i s a sol endirgrajs used sqdirefrigegantspi lpahig 2mbediment thy eontaieiganti coHectingrdeyicen
preventing shape 32b for preventing contam nants that have accumul at ed

i nsi de t he27 isnhsallgdiipsd8thefheatnonsieuniti2napdtio dispeset] ph Alkeingks siieRERD. More
specifically, the return preventing shape 32b is a bent shape fornmed-in

the inlset @ngesddr 2Nof the giicoudidg@intWien® 12t 5 branches from the intake
gas pipe 35. In this enbodi nent, the bent shape of the return preventing

shape 32b is s i ﬂjfg,q\;@{ ] {11 ove the hei ght
position of tﬁ%ﬁlgg?fﬁ;t{l%ﬁétﬁ%t%gﬁes rcg%n"t e@%&gkféégg‘s’ﬁgi pe 35 and then
Vi o return refrigerant fromwhich the contam nants
have been separ atg%%e{)l\é aﬂ%ﬁfér%egﬁf%w PITPE L Yoty Rht (9R’E't<ipwg’rnt§‘ilfet°8ng he
gaseous re(]ri zgant circuit ﬁZ,, the outlet 10 pipe 33 branches fromthe
i ntake gas eﬁfiﬂ% hgcogtaminasyy spllockine goRiRRET 8 showh aph eioss sasionknidhe aipi pe
branches 32 and connects to the .outlet of the contam nant collecting .
cont ai ner @nditionigigfypigm yof thistambodithent. The eorBaninahecoblesting davicst®rie t he
outl et pipe 33 branches is upstreamof the oil return pipe 26 so that oil
from tlRe ocighippedarithtocon2@ninatlcoledtinglcontainet 81 tdndnketpipe B2 pinpsutleBBipe Bhe
outlet pipe 33 is also provided with a non-return device 33a that only
permts 15anﬁlaqmaiﬁro@emih§@1cg9@t@mcegm coll ecting container 31 to the intake
gas pipe 35. In this enbodinent, the non-return device 33a is a check

valve. Simlar |%é&n&aﬁiﬁnﬁrﬂlcgfleﬂéggoﬁﬁinef 8Fis Joﬂh%re@ LR fa it garlljtagsea%ﬁ&r ovi ded

with a return preventing shape or preventi contamn at have

accurul at i h tlet pi 33 fromreturni.ng tq the inpntake gas
i pe 3. i ok AEkbe R uris i B Ge Yt Rdatt i L0 i Shape
33b i h,. . )

's s ucreﬁ‘lgerant is directed through it. More specifically, the contaminant collecting container

ext ends domvvarﬂ.

15 31 is connected to an intake gas pipe 35 (which connects the four-way selector valve 23 to
the intake side of the compressor 21) through the inlet pipe 32 and the outlet pipe 33.
Since the intake gas pipe 35 is part of the gaseous refrigerant circuit 12, the contaminant
collecting container 31 is connected to the gaseous refrigerant circuit 12.

Serving to direct refri gere.mt 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
o1l 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 that, simlarly to the return preventing shape 32b, it extends upward to
a position above the height position of the part that branches fromthe

i ntake gas pipe 35 and then extends downward. The nain ope‘Pi n ( éé)qm ng
device 34 is configured such that it can shut off the flow1ép é ger ant

between the part, of the. ingtake S pjpe 35 where the,i.nl.et pi 32 .branches
25t her ef POTAHGoHE 556 J5F B bl A RlsEris 2SS PRGNS b pe
33 branches -21 11 Aprjl 2006, therefrom In this enbodi nent, the majn
openi ng/ cFEYMRjeYing shape 32k far weyaivg gontaminants thathaye pequgitlged msideiths ake
gas pipe 35 in the vicinity of where the inlet pipe 32 and outlet pipe 3 3
branch t héerlefmpedi §ofrorerrening be thetihtake gas pipopl sMopapedificaliy thi netven conpr essor
2 1. The contam nant collecting container 31 is, for exanple, a

verti cal | provensng scpb 32lylsi aistnk sledpe ¢antediin eve ihRy pipg 32rin thel vitinay of whédeat

provi ded on the top part thereof The inlet of the contam nant collecting

cont ai per pghchss REMAhSREkSIchpide 381 AetHH Afbollihe, HRVEASshhPe oSk duinhe
refrigerant that flows in fgromthe inlet pipe 32 to the bottom of the

cont ai ner rev-gﬂﬁngﬁﬁ 2m ?SrHHlCE Bat R GkicREs k8§ posttorl SodTB IR }%glﬁ”z;t@xklﬂbﬁ S

st eel, coner, copper alloy, or another corrosion resistant ertal in
order to prevent corrosion.caused corrosj.ve, 10 ¢ onents anong the
cont ami naff §1_e Hag)tﬁﬁ% F%ﬁmﬂ#ﬁ? H’éfﬁé,éigas Ei?ﬁérstaingﬁl?ﬁil?gexg‘{'}@? g?ﬁ“?’ﬁ%r%Oper at.ion of
the air conditioning system]| wll_ now be described using Figures 1, 3,
and 4. Figure Scpdngtorichip Frirgerags rom athigh the cofampanisihgre beaaspageddde (gas
cleaning). Figure 4 is a flowhart for operation in the pipe cleaning node
(liquid clteguintaginantSoflgdtingsonines p b tathe gasecvouifii gryantwaeiit F2rthe oulddiol i ng
node will be explained. During cooling node, the four-way selector valve
23 isidn pipe Bttatuechen domeathe dhtulie gus pipel I dtiarpesition dbwgstreanilof where theiinlesuch a
state that the discharge side of the conpressor 21 is connected to the gas

si de of th@eRAcheP W &kt Sdeets Rplk caNeAMRE ontdmiait cbhectinglcakRiret de. of the
conpressor 21 is connected to the gas side of 20 the user-side heat -

exchanger g;,33; 1 TRehDRAL ROVEE S ARicRXPRRS DKl Me 3Pbiaachdllil ¥pRRER of

the oil return pipe 26 so that oil from the oil separator 22 will not flow into the outlet pipe
33. The outlet pipe 33 is also provided with a non-return device 33a that only permits
15 flow from the contaminant collecting container 31 to the intake gas pipe 35. In this
embodiment, the non-return device 33a is a check valve. Similarly to the inlet pipe 32, the
inlet pipe 33 is also provided with a return preventing shape 33b 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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. . . . t hat
and the user-side expansion valves 51 are adjusted to an opening _
reduces the pressure of the refrigerant. The nain opening/closing device
34 is opened and the inlet opening/closing device 32a is closed such that
t he contami nant collecting device 27 is not used. 25 Wien thdpmed006

. : h : .90
15 Apri 1 26sa Ot I i citoRibd, Go Bl bRl LaGp o Tk aolenoGE 5. and
ri S , . :

[ nt. drawn into the
conpr essor 1B5re bt eIkl 85 pint 3545 Viianis v de parplebrine 2 shorisi he
(1 -li.quid separation. Then the conpressed gaseous
et ri ger anbPF &3 Db YRR % [EmF O GIOMEY: (PR ipwaxover Db bompiissor 21
heat-gource-si de 5 heat exchanger 24, where it is cgd_ensed by exchangi ng
i ingnt cplieetingoontienss 84 id, ifqpuixdmpks b iveRicall-oRaRsESs
Pﬁ?gugktPhéhﬁegP?égﬁ%tgiS?Jzﬂsgpjggion val ve ?gjang “the Iigﬁid refrigerant
pi pe 6 SandeWinduisalcontatmer havéng aminlet abd offlettphevid&Rsn MBkdSpas thbRef pfl?esﬁlger{e Sf
the liquid refrigerant is reduced by the user-side expansion val ves an

then the |ofghé contarafnahGRRBing SonBARRAN 34 Eﬁvmﬂ%&h@j@%ﬁg@%% sfbidipl he air

i nside the roomby neans of the 10 user-side heat ers

e : i Na t: h,the aseous. refrigerant pipe
o he o e SR k! e s BRI lgifﬁﬂll%sﬁg tgsganzﬁawtcfgéz ﬁ;fglttazl?ngg.p ce 34
IS agaj i nt 0.t he conpressor n i S ,

?Rd cool ?%%%QQMP% Rseiibe CB’B%’PSE Efioh T?@é&fisﬁé]ﬁ%d@ﬁﬁ £3PINBvE Cappar aliwy. node

wi Il be explained. During heating.nmode, the four-way selector valve 23 is

in the sta ém?tﬁaﬁ CEIoSPF TR BKERaL IR ABST forprEYe eerrdsion caused bycammsivea st at e
that the discharge side of the conpressor. 21 is connected to the gas side
of théousépm§PE@“ﬁ@a9ﬂg@w&hahgnmﬁnﬁz and the intake side of the conpressor

21 is connected to the gas side of the heat-source-side heat exchanger 24.
The user-si de dip@psaton vtthe dsr GdndifienihgBysterapen and 20 the

heat - sour ce-si de expansion valve 25 is adjusted to an opening that reduces

the pressure dhetoperatioh bf GRMa#YondiHORinGRYReRROHINGE bOILALIPY:SEFRArdsS

opened and the inlet
1,3, and 4. Figure 3 is a flowchart for operation in the pipe cleaning mode (gas cleaning).

Figure 4 is a flowchart for operation in the pipe cleaning mode (liquid cleaning).
15 [1] Normal operation (cooling mode)

First, cooling mode will be explained. During cooling mode, the four-way selector
valve 23 is in the state indicated with solid 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 heat-source-side
heat exchanger 24 and the intake side of the compressor 21 is connected to the gas side of

20 the user-side heat exchangers 52. The heat-source-side expansion valve 25 is fully open-
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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openi ng/ cl osi ng device 32a is closed such that the contam nant coll ecting
device 27 is not wused. Wien the main refrigerant circuit in this state and
the fan (not shown) of the heat 25 source unit 2, the fan% (hot %Ia%wn) of
the user units 5, and the conpressor 21 are started, -23 11 &Qﬂ'izl 006

the refrig nt e ressor. 21.i.,s conpressed and sent to
the oil sg‘%‘g&&%ﬁﬁg‘%%gﬁ S@%‘énr}oqfﬁ% Y rsatag‘éih’ﬁ PR %elq*ﬁ'F a‘aﬂe&
separation, This conpresse asequs refrigerant passes through the

Four- ey SUFEETPS (il gaanirays iin DicpospBessor 4108 Cogerard apH sentio SRRt | ows
into the user units 5. At the user units 5, the gaseous 5 refrigerant is
condensed FPaSAREInHheg theal! isgeparated dy yiaporligiid ecparasionodherbihewompsesedd t he
user-si de heat exchangers 52. This condensed liquid refrigerant passes

t hr ough t hgasessrefrigetmt sxgpanthramgh visd foeswat selaciot vedvd 2310 the heftisb@eeanle pi pe
6 and flows to the heat source wunits 2. At the heat source unit 2, the

pressurse ofieat bechahgrtiod, whkreiigie camdienb& ByekeBakikyhdah&ithMRaSutSias his eThisde
expansion valve 25 and then the liquid refrigerant is evaporated by 10

exchangi ngedigahseWililyid B8 g2bind ;)Qs%es?ﬂhfod tﬁé‘ﬁeaﬂ?ﬁﬁéeﬁﬁﬂé gﬁiatihlgﬁ vaRahsexghanger

24. This evaporated gaseous refrigerant passes throug e four-way

sel ector valve : . T8 eni ng/ cl osi. device 34 and |s again
araun i nt o f e B ird dhg BRI LGP RHES. SHbERred hoPlo kSRR, ng
node. [3] Pipe,.cl.eaning npde as, cl eani ng) 15 Naw, pipe_cleani ng node (gas
cl eani ng) %J't ¢ liglgd g giaﬂé’d.recg‘%ﬁjgy Phedisarands sangion ¥ylyeehh andhen fediquid
enbodi nent replaces only the heat source unit 2 and the user units 5 while
reusi ng t H&fegerax isryapeigtaddyrexthanginghent withithepininsidg theaoos yaheangef et
piping as the liquid refrigerant pipe 6 and the gaseous refrigerant pipe
7. Conldequeat-kiye hedticechangers 5S2nThisl dvapirated woseous s:ficgnmit pheds tidelghithe oi |,
and CFC or HCFC based refrigerant oil that 20 remain as contam nants in the

gaseous r efast@riréfigenDgiph 7a1he fburtwdytsclRdrivaRea3! add tAE mailbiSdningAQodiggoved
fromthe main refrigerant circuit before running the systemin a nornal

oper ating JWie 34 WA iPhdn Ha8ANhiddhS DRy ESs 2¢! Rt Ay, ﬁ'ie%%@ﬁleo(i)e&%s%n
i nvol ves cl eani ng
cooling mode.
{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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the entire refrigerant circuit of the air conditioning system1 with an HFC
or HC based refrigerant gas and using the contam nant coll ecting device 27
to collect the contaminants 25 in the refrigerant circuit, -24 11 April
2006 First, in step Si, the existing user units and heat thapEb2006 t are

renoved a r units. 5 and heat . source unit are installed and
connect ed Q?%}e?? h%er}%l;?ligé ? :&rr?g‘ﬁml ! é’utpﬁ COIPEIFF‘?OQEF FhORIpEe a‘ﬁﬁ% EPS{QB g4
refrigerant pipe to formthe main refrigerant circuit of the air

condi t i onisﬁ@ﬁﬁgb?%é”ffre %‘?éw, 1s separated By vapoFligeidssparations yFhis camprgpsedd to a
vacuumto 5 renove the air inside and the main refrigerant circuit is

char ged wigeseoys rrivigerantnagees diirpugh the feurepaiselectdreaby 2Bemditke gastousnt o such a
state that the contam nant collecting device 27 is used (contam nant

col | ect i ngeldgeiapepi@hly .and flatvsiistp thévaserranies Hpenthe géalvaits Agthd @udeets 34 i S

cl osed and the inlet opening/closing device 32a is opened to configure the

circui 5 suekigtfatis cbh@engw@w&hﬁﬁgi%ﬁmﬁﬁa thé aidlidskiel B8 rdo By h2EnC@tham nant

col | ecting container 31 when the systemis run. In step S3, the system

i s run inythe;aans: SR e@§2.i”f‘%& BEnd¥h 1 d%fggé&{%i ggsg% tolfﬁlgglth{tﬂgu&gge-

Since the circuit was configured to use t contam I'ng devi ce

27 in step trigerant flowi ng throygh the intak i
35 passes SPRMBG AN Rol A AR B et ol todfe b SR@EdG o i
into th 21. 15 Cor tly, the gaseous refr, t fl i nt
the cont afiaft ALOIE8: TR o DIpresshis U Foirgernntis chaed bt ned i n

vari ous places throughout the main refrigerant circuit and residual oil
for the pheafisouseyidesagansien yales 2hend them thedinuidweigenant frecviapopaied biyef r i ger ant
pi pe 6 and the gaseous refrigerant pipe 7. As shown in Figure 2, the

cont ah® narkchaogingihearngitlydeeatsde #f mithehansopassis hedtrenvighngtn®t. i THiet pi pe 32
and is guided by the guide 20 pipe 31 a to the bottom of the contam nant

col | ecti ngvaritad Bakomslrefris phdsedihfdizhdhd four-WA9 sBRSIBPYVAVE 8F hidfedtin
collect in the bottom of the contam nant collecting container 31 and only

t e deconbaiingtRding A8GRLS4 bid I @R Hkwh e HEYIHERHA. A0 WalyShe PT PE 33

and into the conpréessor 2

system operates in heating mode.
[3] Pipe cleaning mode (gas cleaning)

15 Now, pipe cleaning mode (gas cleaning) will be explained. The air conditioning
system 1 of this embodiment replaces only the heat source unit 2 and the user units 5
while reusing the existing liquid refrigerant piping and gaseous refrigerant piping 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  inthe refrigerant circuit.
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In step S4, the systemruns in cooling node until a prescribed anount - of
time has 25 el apsed before proceeding to step S5. The prescri bed anmount of
time is set tothe tine -25 11 April 2006 required to renove the

contam nants fromthe main refrigerant circuit. In step S5711tAerild0H6em i s
put into such a sttatett hﬁt f he .contam nant coll ecting device 27 is not
used (contam nahf>teth e >l FusHnesesits and heatisqurce Hait ars remepechinsthe| osi ng
device 34 is opened_and the inlet opening/closing device 32a is closed to
confi gure B§% uﬁe MELs ¢ 25d Beat sounsa tinit § arejiasteBedandefonhepsechtot th yxistimekiquit e
contam nant collecting container 31 (normal operation state). In this way,
pi pe cl eanieﬁggm@lﬂéggsnfcgaawsrrgﬁigememe Gtte doracthe hehim g fii gerbMeighig S the) USt
described. [4] Pipe cleaning node (liquid cleaning) 10 Now, pipe cleaning

mode (| i quiidcaidigoniingdeviéd 1. Dieneiplraiin eslrigbmnt BRURTENIIRET ¥ valRSEEd bed pi pe
cl eaning node (gas cleaning), the refrigerant flow ng through the gaseous.

refri ger aniemfive e dir hdide dnk Prefm SR TELYSraRt Acital Ql?argéa%ﬁh B Q&ﬁz%f?%%#a% .
refrigerant pipe 7 is cleaned by the gaseous refrfgerant. The pe

cl eani ng njpy G [ scusse ere involyes adjusti.ng the
openi ng of % Eeg( %is’gllr[l%%is%g ig;blﬁlg%&s?glr? \?aﬁ?%%g“a%%%ﬂﬂ CSIF‘F’&?‘J.‘L%E‘F"«%??%%@ ant
flowi ng through the gasequs. refrj nt_circuit 12 is in a wet state.
(gas- i quirﬁ eg??/%liaﬁﬁlﬁg%scfﬂﬁﬂﬂlg e@‘&%ﬁ@'t tﬁi%‘?l’?&"@\i’?@“ﬁ%‘é"?@% dejee his i n
said wet st]at . First, in step S 11, the existing user units and heat
source unitosed @nd el opgring/ slesing doyipe 322 ig epeneddo gonfigweathesionit suahnthbt 2
are installed and connected to the existing liquid refrigerant pipe 6 and
gaseous r ehe ggpepugrefmpgopant 7s dicectedriniotthe corthminger ailectirig cuitding® 1 twitenahs 20
conditioning device 1. Then, the main refrigerant circuit is pulled to a

vacuurhit o systemvierui.he air inside and the main refrigerant circuit is
charged with a newrefrigerant. In step S 12, the systemis put into such a

tate that th ] ik @6t § . | i g
SO et e o IBAR, BRMA i B il sdifinitine? by Il BRAIAERMALIAANT

col l ecting device : is, the main opening

cl osed anQ:oBffﬁ‘g hiRLET SARE Gl Uik @gnﬁig%\ll'é(i: &) u%g ?11&:I c%n?a%ﬁrqz?nq ctoﬁec%%gfdie T the

27 in step S2, the gaseous refrigérant flowing through the intake gas pipe 35 passes
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 refri gerant circuit
and residual oil for the previously used refrigerant that remained in the liquid refrigerant
pipe 6 and the gascous refrigerant pipe 7. As shown in Figure 2, the contaminant-
containing gaseous refrigerant passes through the inlet pipe 32 and is guided by the guidt;:
20  pipe 31a to the bottom of the contaminant collecting container 31. The contaminants in
the gascous 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 S5. The prescribed amount of time is set to the time
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25 circuit such that the gaseous refrigerant is directed into the

contam nant collecting -26 11 April 2006 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. Instep S14, the systemruns il ARY12006 node

until a prescribed amount of ti.ne first.cogling tjnme) has el apsed
bef or e proge(gglcﬁ?‘g rteglog?gﬁcgn?g?mm%g@%t gl,amclﬁg"ﬁ?ﬁag’ﬁf;‘ﬁ@’é‘z'of the user-side
expansi on ﬁlgsl ve§$51 are increased to a |arger opening than during the
cool i ng notfesighet-dbs Hstes isgrub ftessuch agiate thatt therronisminani cellesting dpece 27 is
pressure-reduced refrigerant is increased to a pressure close to the

sat ur at i onngfrused(noatandnant chldectiog devjes ONF).chatis thee mein opewing/clogg-devipai d

t wo- phases) (wet cooling node). Since 10 the refrigerant flow ng through
t he gaseou34 isefpehegarginthe ailétaipehingRldsing devite B4 issdleded to borsfiuek theefrehiger ant
flows in the contam nant collecting container 31 along with the

cont amisanguzh thh$hPeds@suls!rbfrigeRt BRAMERTHNAHnanRAsht bttt o 'cBhal 3£ 5 R (ormal

accurrul ate in the bottom of the Tontanm nant collecting contalner 31 and
only the IR Sc[aet%?ri gerant separated fromthe contam nants and |iquid
refrigerant” exits thiough the outlet and is drawn into the 15 conpressor

21. In step S 16,.the systemruns in wet .cooling node until. a prescribed
anount of tine Pn(tgje?c%afydg](%Sﬁaﬂﬂgﬁl%@)(gﬁa‘ge@%gﬁeﬁ%@%r’““éc%‘ﬁl%é‘gﬁﬁeﬁbepﬁo step
S 17. In step, S 17, the systemis run again in the sane cooling node as in
step S 13.Justflgscribed. {he openings of the user-side expansion valves 51 are
decreased to approximately the 20 sane opening as during the cooling node
operation of stlépPge3lemingmode Qiguishdeming of the pressure-reduced
refrigerant is decreased to a pressure below the saturation pressure and

t he relffori ger antNew gips cleatiny ngidai(kquio bleynigaselise &xpldihaioramio preVibaglyt his is
done, the liquid refrigerant accunulated in the contam nant coll ecting

cont ai ner &bt AERIRE Aole 5 cie%nin%{, %ehﬁ%e?aﬂt PR WS IRF RSB Qe aselil | ©
only the contam nants remain in the contam nant 25 col I'ectirng contal ner 31.
refrigerant circuit 12 is in a gaseous state and, thus, the gaseous refrigerant pipe 7 is
cleaned by the gaseous refrigerant. The pipe cleaning mode (liquid cleaning) discussed
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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-27 11 April 2006 In step S 18, the systemruns in cooling node until a
prescribed amount of tinme (third cooling tine) has el apsed before '
proceeding to step S 19. The total of the first, second, ang\ t[%w cool i ng
times is set to the time required to renove the contani nant 5APH % he
refrigerant circggt. 54N s{e .S 19, the systemis put into such a state
that the @83&% mhegg?elsgée 1émlbevi ce 27 is not used (contam nant

col | ecting device C]g:é That is, the Ln openi Fg/cl osing device 34 is
opened and t he AR 18pRRISHYFRIHEH coRNnEBodDR the s marisy 3s ithacasife t he
circuit such that the gaseous refrigerant bypasses the contam nant

col | ecti ngas elemiagner 31 (normal operation state). 10 In this way, pipe

cl eaning node (liquid cleaning) is executed according to the steps just
descri bed. (4) Ifhapaidethesystem e inrcosligf mbikeudila presribed amowng obyirteem The
air conditioning system11 in accordance wth this enbodi nrent has the

fol | owsng (Ghatadingrtind)iifas ERPEddRSore bRodeddinNd dtep HEs.ai r condi tioning system
1 of this enbodinent, as shown in Figure 1 and 2, after the refrigeration

apparatus is i lad, | | | .0S. | ] ted
o that rof rieRh St bl bR MPULE Rahiibel 51 3y hbrenlR

container ;31 and.t systemis erated in.the.pi | eani nodes

descr | bed ABen/ e e ST BoREsR) fionrago DERLBRAS B L IR piRe e of

remai ni ng ;En the main refrigerant, circuit are dir@gted into the

cont ani narthe RGFUECTIHEF GBS HE IS B4reated 10 AIPYeSHE CtoSh iR SAMEAIOR PESSEWEar at ed
and collected. The refrigerant fromwhich the contam nants have been
renoved i sndHevyefrégamm eatefsrwet state (gasrigiid tiorphages) (weltdopling mede). idrce31 t o
the intake gas pipe 35 (gaseous refrigerant pipe 12) through the outl et

pi pe 38. Alseafiigsuittflowihgthreigh the gawrbud fefigerant direvinl istin atwee smaphgeidsor 21
25 downstream of the contam nant collecting container 31 is refrigerant
from whi cRefiid€rant B8ws in the contaminant collecting container 31 along with the contaminants.
As a result, the contaminants and liquid refrigerant accumulate in the bottom of the
contaminant collecting container 31 and only the gaseous refrigerant separated from the
contaminants and liquid refrigerant exits through the outlet and is drawn into the
15  compressor 21.
In step S16, the system runs in wet cooling mode until a prescribed amount of time
{second cooling time) 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 gascous refrigerant). When this is done, the liquid
refrigerant accumulated in the contaminant collecting container 31 evaporates again and 1s

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

25  collecting container 31.
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11 April 2006 contam nants have been renoved and it is nore difficult for
contam nants to be drawn into the conpressor 21. After pipe cleaning node
is conpleted, the nmain opening/closing device 34 is operated such that the
refrigerant does not pass through the contani nant collectihdy@ré8A0&i ner 31
and the system ormal operation node. Wien this is done t here
is the possi bﬁPﬁR}’&%&%&{%ﬁ%ﬁ%ﬂﬁgo § mode yailareseribed amonnt of figg n| et

pi pe 32 an Clg B 3 duri n% pi pe cl eani ng node. However, since the
inlet pipd ng fqeepaﬁﬁl%eébe reprogeedingtedtomi S19- (The totakafithe firssvent i ng
shapes 32b, 33b such that contam nants cannot return to the intake gas

pi pe 35, tSIEi‘quﬂoEIyi tindicoplinghmes brsetioithetims repiredtd siredeitine ¢dnearhinbes pi pe 32
10 will return to the intake gas pipe 35 can be reduced. As a result, even

after the foim the refrigeendt cigeuiat i on i s changed, contam nants can be prevent ed
frombeing drawn into the conpressor 21 installed downstream and the

reliabsklity of Ih*éﬁ—;p%/l@t ﬁl'g‘sgﬁ@mtiﬁ putTRoQ¥eHa stfafe%tttﬂcecé{t SR Mi1c@inP! Pe
cleaning node. Al'so, the structure is sinple because t e return preventi ng

S hapes 32%\!1%@ 97 ﬁ(&ﬁged #%P{HH]]#J}{? ﬁblﬁ]écﬁ}l HE\HEC é\l\lﬁgnﬁheﬁ) ES %Ppe 33 are

bends forned In t e Vi Cl e por I ons pi pe 32 and

outl et pipe_ 33 anch fro the i nt ak 3 Furtherm)re since the
portion Oppfﬂgg}?:iﬂsgrgedeggg 6i1?)89?§’§a ‘?ﬁ% ]\?F‘EF}O f”tg?d?ﬂm&\ﬂ]t"é’r“'ee 324ds plesestto pi pe
32 and outle pe 33 branch therefromis fornmed such that it sIoPes upwar d
toward t &R %Ltfﬁﬂéf‘s@mmtﬂch thakthg gassops refrigeram bypesses tharartaminant ¢allepéngir awn
into the conpressor 21 20 can be reduced even further. [2] Wth the air
conditi onlcﬁgtawsﬂemdm@fOltetnattsmeﬁmd:io)dr ment, after the systemhas been run in
pi pe cl eaning node, the main openrng/closrng device 34 is operated such

that the refrilgérianaywipd cloatinpmsde (lijuadigBartife i€ exdcaminasirdmglib aftsde
container 31 and the systemis 25 operated in a normal operation node.

However, s@f@edckigbdd refrigerant may have -29 11 April 2006

(4) Characteristic Features of the Air Conditioning System
The air conditioning system 1 in accordance with this embodiment has the
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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accunul ated in the contam nant collecting container 31 along wth the
collected contamnants. Particularly in the case of pipe cleaning node
(liquid cleaning), if the cooli.ng node operation of step S17 shown in
Figure 4 is insufficient, liquid refrigerant may remain iA1tAyilE®Bani nant
coIIectlng nt ai | ne ver, since, the air..c I tionin sten11 f

{hi s erbodf A R Ye b R S o S P S KR A 80

pi pe ggseous refrlgerant t hat has evaporated inside the contam nant
collectlng GAMRIGIEAT 241 can be returned to the intake gas pi pe 35 even
during nornal operation. Thus, loss of the refrigerant charged in the main
refrigerant ciradiet plpanlebmngamdcesjcmpiemd,ethpmswelnng/cdtbsmg@ew@o}ﬁ @ nant
col l ecting container 31 can be prevented. As a result, the reliability of
the 10 sysémsnatedsudhahatithe mfegerintaived it pataheimgh tie @fntarﬂlinmtezbﬂeaﬁn@g mode.

[3] Wth the air conditioning system1 of this enbodi ment, the contam nants
in the 5 refdntAREMN tandith&&fsREh tshﬁﬂﬁg@néml bperfiorPmBe. Sanleﬁqu@ﬁldoﬁettﬁ&e 1@ the
bottom of the contam nant col ectlng conta|ner 31 because the inlet and

outlet of &nggs%l%%)l trﬂ?trcoﬁ ﬁéﬁ? %nﬁlﬁ@dﬁr?ﬁle%te{ Efgte%?%&' oy ptqﬁés

result, the possi e co ect cont am nant's arni ng

I nt ake gas 35 t rou e | et can reduced, and t . |ab|I|ty
of the SyotLiaPReCRFEoRCs AT SRR 012 Frbu B eigkoig hode.
Addi tionally, since the contam nant. col |l ecting container 31 is provided
with the geiPdidepvpth theretymgrerenting driges 33t 430 fechthy contapeantepeanapERIE o t he
bottom of the container and serves to 20 guide the refrigerant flowing in

t hr ough t hie theindaketgas pipe I5otheqsabilitshibaicwntamiinants a¢cumulated in the inlet pipe 32
contam nant-containing refrigerant that flows into the contam nant

col | ect(i ngwilbretush hethe ihtakOugpibOBS b4 i relisceglirdadedul, than dfek trmibitt he
container by the guide pipe and the flow of refrigerant is prevented from

short - cir cgf gﬂﬂltlt)fl ‘P&T&Haﬁged b @hmtahRCdah be peeveited Geh S‘ém% davwd infoafel t, the
p033|b|I|ty of the colleéted contam nants returning to the intake gas pipe

35 can rEs%ﬂPEFﬂ@?H%&’ dgw;lna a#nant%a elfi;ﬁl %@Qgﬁtélﬂﬁmi:@é‘ﬁ%@@d“

coIIectlng contal ner Ihiess

from the standpoint of pipe cleaning mode.
Also, the structure is simble 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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copper, a copper alloy, or another corrosion resistant material, the
contam nant collecting container 31 is protected from corrosion caused by
corrosive conponents anong the contamnants. 5 (5) First Variation of the
Cont ani nant Col | ecting Device As shown in Figure 5, it is ddARila906 to

nodi fy the | ol.l ecting,device 27 his . odi pent, by

repl aci ng C%gmr%%%r? @g}éen‘? TR RO cﬁgeﬁg@icegt%r% f"hmg Wlﬁ}n;gg-cﬂg%te%al ve 36

t hat al so (pr?erfo_rms t he .fglnclt on of the . inlet opening/closing device 32a.
This arr afGARAEG-oHartsuwlatly in g eais ot pipscdspydpeemedsdiaud deaning, ¥éhe ani nant
collecting device 10 27. (6) Second Variation of the Contam nant

Col | ect i ngcopling ewdagperation of step-B §lsloven injRigure 444 insuicicap tligpiderefiegenadi fy t he
contam nant collecting device 27 of this enbodi ment by replacing the guide
pi pe 31 a papwndsul it the conmndmann esliectinptdredhemn Flovavensinee thzhivdontit@ning
partitioning plate 3 I b that separates the space in the vicinity 15 of the
i nl et fsromgykfee BpAGiEs éibddi@enti ifélRddsYa t-tetiftn QEiLES3a AEEED BIRE biletpipd | ter
31lc might be provided in the outlet of the contam nant collecting

cont ai ner | : ' : HBnf i dI a
gui de pi pej%%gﬁ?igﬁﬁ?%q@rmlta%?‘?‘{ggyajégﬁtaﬁg@%loe%?)am ngﬁﬁgﬁcﬁggg ?ﬁ\éfn%}eg?ce As
shown in Fgure 7. 1.t i.s .al $0 acce ble to. modi fy the contam nant

col | ect | ng 3 Teimeto v BioRE eRCF B v orhh crEgR: A oLt
device 33a provided in th outlet pipe 33 with an outlet opening/closing
devi ce 33c° r%raéﬁawg%wgs mapypfragsgant girpybcandin edyced apd oXg PESEITHIE ARG ur e
relief device 31 d (pressure reducing valve) provided on top of the

cont ami narﬁontﬂmmélt,ttcpﬁgctm@waﬁan@r 3B gan mhpreventeda nyehreselt,ghoalighidity picths ane
effects as providing the non-return device 33a. 25 (8) Fourth Variation of
t he Cdmt andystant ca@dlelimptraved fioay theatand Bdinfldf pipe tlbaridfiPmodéds shown in Figure 8,
it is also acceptable to nodify the contam nant coll ecting device 27 of

t hi s embodi ment[3py providing on the bottomof the contam nant collecting

With the air conditioning system 1 of this embodiment, the contaminants in the
refrigerant directed through the inlet pipe 32 are collected in the bottom of the
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 cleaniﬁg mode,
Additionally, since the contaminant collecting containe; 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.




container 31 a renoval device 3 1 e for renoving collected contam nants to
the outside. Mre specifically, the renoval device 3 le includes a drain
pi pe and a gate valve. This 5 arrangenent enabl es coll ected contam nants to
be renoved after the systemis run in pipe cleaning node. 11®pri¥i2006

Vari ation of the, Contan nant, Col | ecting Device .Shown | n Fjgure 9, it is
al so accept abl eg{SS’ %‘iﬁ%g’/c?rﬁﬁmﬁ’@ﬂtt g)mehtgq&coganpeé?apﬁ@ad% ti":‘élegWStB?L this

enbodi ment by providing in the inlet pipe 32 an oil detecting device 32c
10 for det@PPngcoRREr éﬁ%@r prther sptrasiph sesistant magerigl ghe ¢antamingeticodleasing i n
detail in the drawings, the oil detecting device 32c m ght conprise, for
exanpl e, eontagier 3dliaprotestasviain dorrosion fransedbetorpispe @Mhpoaentsibioay el et | i ght
shi ning device provided on the sight glass, and a fluorescent |ight sensor
confi gur eccohtandedrect the presence of oil in the refrigerant flowng into

t he contam nant collecting container 31 by neans of the ultraviolet |ight.

By 15 Brovi di ngs} Rirst WiloRbt @lCAHRMRk T IGaHLBeda. the pipe cl eaning
node can be ended when oil is no |longer detected. As a result, the -

contam nants ca r QF i refri,qer .clrocuit wth .
certainty. (10)‘1958%1%‘“}%1 gar?%? ?bﬁ%oécla?%@&gon gﬁf%g%tcogg#ﬂlé%qtFﬁ%ecﬂggidsgc%s
shown in Fj . 10, i.t is . alsg acceptable to di.fy .the nt am pant

col | ect i ng%ﬁ]ﬁgmbegl %BY r‘?pg?cén% FHEpR CB?IBgijW?F‘gg‘g%tga\; eGEEY32d,
33d in the inlet pipe 32 and outlet pipe 33 so that the contan nant

col | ecti ng2EEmothetlsozperfosms the ﬁl@@l%&fdgﬁf indghopering/rlesiak deyige 332 pBhigs. Thi s
arrangenent enables coll ected contam nants to be renoved from the system
t oget her \imahgermenteeducesthe ontmbat sfovmpootitgatts nfithe sottamment dllecfife device
Enbodi nent] 25 (1) Constituent Features of the Air Conditioning System and

Cont afbnar®t7. -32 11 April 2006 Collecting Container Figure 11 is a
schematic view of the refrigerant circuit of an air conditioning system

101 in accor dangpssohl VariafsdnthRAnTRA CON&RE T a refrigeratioon
As shown in Figure 6, it is also acceptable to modify the contaminant collecting
device 27 of this embodiment by replacing the guide pipe 31a provided the contaminant
collecting container 31 with a partitioning plate 31b that separates the space in the vicinity
15 ofthe inlet from the space in the vicinity of the outlet. Additionally, a filter 31¢ 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 opeﬁing/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

-31 -




apparatus in accordance with the present invention. The air conditioning
system 101 has 5 basically the sane constituent features as the air
conditioning system1 of the first enbodinment except that it is _provided
with a heating device 140 configured such that it can heai1f%6“28@5de of a
contam nant col]egtin ntapner 131 of contani.nant col l.ecti devi ce
197, In"the 1 ol oG n TR b b ey acPrmifhlf P Bay e shr R iCy Rrere.
descriptions, of caonstifuent features that are the same as the air,

condi t i onidsYics y< Pk HIY ergbodiment by Rrovidneom b briem of the nfamipent wallecing
differences with respect to the air conditioning system1l of the first
enbodi nentcontameddt aremeil dsyine B ta foy rerpoving callected snuiaminanistg thyeuteide.l of t he
first enbodinent, the air conditioning system 101 is provided with a heat
sour ce uniMork@gedfichllisthie rebid détide B hadncludesa dninhipe anid gatbaakd. Mhfsr i ger ant
and reuses the existing liquid refrigerant piping and 15 gaseous '
refriger aniraRidthdi chlesfeolleStddl BorteihinafR16 8L rddhdARd hBEr MBdyAeHISRAUR pipe
refrigerant pipe 107. Simlarly to the user units 5 of ¥he first

enbodi ment, Jﬁ%dﬁ?ﬁ units 105 are each equipped chiefly with a user-side
expansi on valv "and a user-side heat exchanger 152. Simlarly to the
heat source uni .Of the fifst odi t he heat source unit 102 is
equi pped chi ef I(%/) LN ag%ﬁﬁti@Qﬁ@ﬁ?ﬂlﬁg‘m&’qngﬁ%"é@ator 122, a four-way

sel ector valve 20 123, a heat-source-side heat exchanger 124

o a
heat - sour ce- si d&s SRYAABFERIG &1 it is alspsaccepipble fnmedify theicoriamingt calissting e
liquid refrigerant pipe 106 connects the liquid sides of the wuser-side
heat exchalagee 87 vbthinémbibmestlry providsgli03he imlet vepel 32cpmi adl detebtingfdevike 32¢
heat - source- side heat exchanger 124 of the heat source unit 102. The

gaseous r &b ddgetiagoilpinfmgtB cortanimants S Altheudas issiot ésovaf intdeeailisahe Si de heat
exchangers 152 of the user units 105 to the 25 four-way sel ector valve 123

of the he%&axﬁﬁgi,% SiDlktedfdg dethe 399Mijglﬂréoﬁlfpﬂrsé1€foxr§(faﬁ{p%‘§rét%lr%1t ghadSprbidenr i |

2006 circuit Tfromthe user-side heat exchangers 152 to

T B e e
CXPanS) on Al e 135 5SS LREH 84 5 A L APEODL Sl 7S,
into the contaminant collecting container 31 by means of the ultraviolet light. By
15  providing this kind of oil detecting device 32c, the pipe cleaning mode can be ended when

oil is no longer detected. As a result, the contaminants can be removed from the main
refrigerant circuit with certainty.

(10) Sixth Variation of thé Contaminant Collecting Device

As shown in Figure 10, it is also acceptable to modify the contaminant collecting

20 device 27 of this embodiment by providing gate valves 32d, 33d in the inlet pipe 32 and

outlet pipe 33 so that the contaminant collecting container 31 can be isolated from the
intake gas pipe 35. This arrangement enables collected contaminants to be removed from
the system together with the entire contaminant collecting container 31.

[Second Embodiment]

25 (1) Constituent Features of the Air Conditioning System and Contaminant
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5 enbodi nent, the air conditioning system 101 of this enbodinent is further
provided with a contam nant collecting device 127 installed in the gaseous
refrigerant circuit 112. Simlarly to the contam nant col I ecting device 27
of the air condi tioning system1 of the first embodi ment, 11 APk gﬂ@@m nant
col l ecti n%ocaf V. 2t7n provided with a contam nant col | ecti ng contai ner
131 having g?’ﬁ elbl pe 131'a, an inlet pipe 132 including an inlet 10
openi ng/ cl osi n% devi ce 132a and a return preventi n? shape 132b, .an outl et

pi pe 133 i ncl dagHg L& 1hd sehematis MicHerd the refrigean rarcl PE%‘U?JHC?}?‘%V@H% ng shape
133b, and a main opening/closing device 134. The contam nant coll ecting
devi ce 127ygemtlfildn epdsudinee mithi asscceridsanipdimertedemplifying heedfiigargliatevi ce 140
for heating the contam nant collecting container 131. In this enbodi nent,

t he heat i ngpatetnis deadobfianse avithehepresdne inventiorm dTherdid conditivhirgsyaemlB) 1iksser si on
heater or a band heater. (2) Operation of the Air Conditioning System The

oper at 50N waficiliethdishime e/l frr &Y RN Bdndididding\@)steRe 1 dedferiirtiied using
Figures 11, 13, and 14. Figure 13 is a flowhart for operation in the pipe

cl eani ng np4e ;g %&&eg)g it &% Ijr?bﬁlgh q%@ll 'clﬂgﬁew%: {hg %u ;iémlea sfict {hg{’\ﬁ’ hart

for operation 1n the IC]UI

or mal | opPATR R °Wee§%ﬂ¥ﬁ&%2 1eﬁ€%ﬁ FBAae) AP SOBRETEh R BRI y

pi pe cleanlng nmod |s descr.i bed. [1] pe cl eani ng, node ( heatln after
liquid cl SEKicRdY7- NBwhe 6?lﬂféweg é&ﬁ%mﬁ@é@e(%%&mdmnm%ﬁtem Ht; Qest?FB’d‘PﬁSng)
w ll be explained. As 25 shown in Figure 13, this pipe cleaning nethod

di ffers frodeenstigugnt fraturtscthal arg thesdme (as rthgﬁiucondiiibnimg sapheim 1 ofibe firgtl eani ng)
of the first enbodinent only in that the cooling node steps S17, S18 (see
Fi gur @0 4)embodimdiaagashited heileidiffersicep svithdédspeG28 thaainborelitidriee gethamofant
collecting container 131 is heated by the heating device 140. This change

enabl es t hge fitsflbnBodifichi Seuaikink® be evaporated nore quickly than in a
case in which the liquid refrigerant is evaporated by 5 running the system

in cooling mode;andn} NEmbifRohRbhREdydah 15TRL Al BEbAIiREnE kRAR NG

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 liquiﬂ 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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node can be reduced. [2] Pipe cleaning node (heating during |iquid

cl eani ng) Now, pipe cleaning node (heating during liquid cleaning) wll be
expl ained. As shown in Figure 14, the pipe cleaning node &heatjn during
liquid cleaning) described 10 here is a pipe cleaning net b&mw%eaﬂﬁed by

changing the cooling ste S3, S4 (see Figure 3) of the pipe cleani node
(gas cl cariiiyf fom (i aseraids hea T13 R heaborymg el catapesch "Sss
and al so evaporating the |iquid refrigerant that have accunulated in the
cont ani naﬁhﬂtd’éqlp‘éf‘éttg%@se&éﬁlﬁé?‘%lsm%@l‘{% il il thebquid sefrigeramieripe 06.40d thy t h
this arrangenent, the time required for pipe cleaning node to be conpl eted
i s reducedchiesmnmeside expmnsion vadlse 2% egbdingd tothe Vigpurafrmetantcir¢ugui 1d.
refrigerant accunmul ated in the contam nant collecting container 131 after

the systemis opedhiedniFigirde2 \Wihileoplo the aifedaditidif bystemalllof thd fgt decr ease
in the amount of refrigerant circulating through the refrigerant circuit

during smtemﬂbﬁﬁbéﬂ%&hgﬁﬂ%oﬁﬁﬁoﬁﬁé B&dtén 1101 6PfKembRUMEMAL AGHHRE pRividedRRat Ur es
of the Air Conditioning System 20" The air conditioning system10 1 in

accor danoe, bl hhl S AERRGTARAL 1Dl ey o ALLAYIOGRRLARGELTH S | eat ures.

[1] Wth al'rcondi ning syste invention, as in
t he previqusl descri bed.pi pe .cl eani.n e,.the liguid  refrigerant that
hccunml at Suihy oG SpR GG EllFeBaE LBt wLiht At spreltodng Seus diotdre 131
along with the contam nants can be evaporated with -35 11 April 2006 the
heating ddiptcanbodomertdthe soufiameant eolterBngdevice ¥7rip gevided with @ contamineper

after the contam nants have been collected in the contam nant collecting
cont ai ner cbBéctong cdutaineg 13t bhvieg an onerodl pipel Hansmimlat piptest 32 Agclading snfintlet t he
system can be shifted to a normal operation node quickly after pipe

cl eanilpg MpeRinpRIcHFURiced 3anand Mechimlprakinlihg shapé 1811 ab oallstdpe t3n be

i nproved fromthe standpoi nt of pipe cleaning node. Furthernore, with this
pi pe cl eanjgdifRdGohedtt 881 84H4193%nd b stheh SrbE@hBEMaped 33b, 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 modé (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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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 accumul ating inside the contanm nant
collecting container 131. It is also possible to reduce 1011 AprE2pa6i ty of

the contam nant .coll ecting container, 1 . 1 Since the heating device
190 or "t iR 6F o e BReoat indit s saghis e Sicpr Lo Wd SN nor
131 can be _heated regardl ess of the operating conditions of the air

condi t i onif@resshenged todheatinggieps S, 2% n which s qontpminyt selladingicentaingf i gur ed
to heat the 15 liquid refrigerant accumulated in the contam nant collecting
cont ai ner 1B3is héated lyy hadyating deyoetlddl Thisdhafige stblvathiediguahrefigedrive tébat i ng
Device As shown in Figure 15, if is acceptable to change the heating device
140 of t hevapdrate€ ot thieRiytBarbinsd @it O&hieh tHdlidui®ropesirimng evipofad BEI Ng t he
electric heating unit with a 20 heat exchanger 141 that uses a portion of
t he gasgeo : i tn AL S : r _

Sour e S Yo R B StiplGe BB e | ooy
exchanger 144 provided in the contam nant collecting container 13 1, an
inlet pi pé&m% n%éﬁ%@@?‘:i'ng the outlet of the oil separator 122 to the heat

exchanger 141, .an outlet . piLpe 143 .connecting.the heat exchanger 141 to
i ntake gas pi peﬂﬂg ¢ leapiig L‘%é@&tdmi@&.ﬂq‘? Cks“‘gglgpesult, the heat of the
conparatively high-tenperature gaseous refrigerant discharged -36 11 April
2006 from the JWiprerseeaningmede(tisating dyringdiiued ¢legting)avijl be explairgde dvsd
Variation of the Heating Device The conpressor 121 of the air conditioning
syst em 10Fho#n thFgusnbh diagpe cleaninpmode fanateg dtinglhqpd ekesning PRkctibait | s
driven by a gas engine or other engine instead of an 5 electric notor. In

such aocasere ik E@iﬂ'&_&ﬂéd.rﬂ% fhetho @bihkided B3 thherifh RGO dliADstBRVES, B4Rt Figure
exchanger 144 configured to use exhaust heat (external heat source%mfrom

the engi ne_a)%EteH:eﬁ)Zpe QOARFEARAE §%lqa§i§ﬁg§§cﬁ@ firdd efribBYinfent R wittoblthSmode

variation, "t ating device 140 is

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 reﬁig&mt 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
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up of a heat exchanger 144 provided in the contam nation collecting
container 131 and a heat nediumcircuit 145 for delivering water or other
heat medi um heat ed by exhaust heat 10 of the engine of the conpressor. 221
to the heat exchanger 144. As a result, the exhaust heat bt ARM4E80&ngi ne
can be utijized effectiyel O her Enbodi nents] . Al t hough e i ments of
The preserte FabuEuraRe hiGetsbimGEo 7 e Rikrtn Groneifer SREHe To the
drawi ngs, the specific constjtuent features are naot limted to those of
these 15 “anBBnanEnRaye been collerctediin the conipmirantgoldeciing pentaipes by dupine does
not deviate fromthe gist of the invention. [I] Al though the previously
descr i bed celéntignmé thescoiasphade Apprésulit theo aysterh cambe shiftestorgnarmaknt i on to an
air conditioning system it is acceptable to apply the present invention
t o ot her rgtmtigeraide qnickppeiedpipeedcanhgtmadeds porapictedhndithdwetiabiiposf the
conpression 20 type refrigerant circuit. [2] Al though the previously

descri bed soabadaABBiRpRived GBAFHE ¥oh&Bint A Piged1fthg méIPr essor, it is also
acceptable to have a plurality of conpressors. The type of conpressor is

I t limt - i i .S . p h th
oo ot | el BRSBTS Rl U0 (e
UK PR IR G ERE N oty T N b

an HFC or HC hased refrigerant, the invention can also be applied to

si t uat i on$VFThdWERECTCl apeling pRArAlR). S5eapesihy ligyid rsiigernt ppncbprepgnted,gemy
refrigerant. In such a situation, chiefly debris and oil remaining in the

r ef ri ger aatcunpilating inside ther conteminarg tcallécting snntaimer t ol scalsa possiblectorreduse
refrigerant circuit. 5 [4] Although in the previously described enbodi nents
t he coot anhd@iphcigodf the tontamimayédReting duntditerildto the heat source unit, the
invention is not limted to this arrangenent. It is also acceptable for
the contam nantapol l ecting device to be a unit that can be connected to
the intake side of a conpressor that is separate fromthe heat source unit.

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 pc.)rtion 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  Asaresult, the heat of the comparatively high-temperature gaseous refrigerant discharged
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[5] Although in the previously described enbodi nents the contam nant
collecting 10 container is nade of a corrosion resistant material, it is
al so acceptable for the inside surface of the container to be treated with
a corrosion resistant coating. [6] Al though the first enbodil fuil 2806c| oses

a nmethod i I ch pipe ¢ ni de liquid cleaning) is acconplished by
adj usting Q%B%%%%’?H{ESS& ifﬁ@“ﬂ%ﬁ@?‘aﬁ&?ﬂ‘gﬁ sion valves, it is also
acceptable to acconplish the sanme_by controlling the fans of the user- 15
units. [7] Al t Hhgpromde/asatiomer heblsaiingRevies scl oses several variations in
which different heating devices are provided in the contam nant collecting
cont ai ner, it iBheadospressor Bt elisheaif opnditienihg sitstamy 19eof thes entbddémentlvembe
exchanger that heats using the liquid refrigerant flowing in the liquid

ref ri ger andhaggadadicompred skl ithahis dridan By gRAUgINE Yr BihetibridineZinbigad Barpr esent
invention, it is possible to inprove the reliability of refrigeration

appar alsus e OiofR b S APRThAMIRRE 8O0 VDR toShih BB HhvEd hEki LS from

t he standpoint of the pipe cleaning nbode. C ains ApT i
r
C
r ,

11
el 0o 2 AP AL O] SRR N eSS B0, ™

j
. €
refrigerant Ci a conpresso

heat exchanger (5 152),, a heat-source-side .he xchanger 4, 124), and
R gascous SOHEFESG e Hiortind girs 161 Tois HaptD, heErane Aavice 40 s elehoay

exchanger and. the conpressor together; a contam nant collecti ng cont ai ner
(31, 131) worrahsat eghangen 144 peavided e Hie conpsarpationceHedmngrantainer 1 3hnthe
refrigerant flowing in the gaseous refrigerant circuit when the
ref ri ger arteai wediumestcad 146 Hoodejivering water pndtber hsatmediBay hea®d)bytaxhtusbheaiches
fromthe gaseous
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 sitnations in which an

25  existing air conditioning system that used a CFC or HCFC based refrigerant is replaced
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refrigerant circuit in order to direct refrigerant into the contam nant
col l ecting container and connects to the inlet of the contam nant

col l ecting container; an outlet pipe (33, 133) that branches fromthe
gaseous refrigerant circuit at a position downstream of whé&Adril BE06nI et

i pe branches and copnects to the outle t he contapmi nant _collectin
(F:)olr[:t ai ner 1} ?}H}é?ort‘ﬁ“?%’ﬂ%ﬂ?t%%ﬁ b?—??éﬂﬁmg Skl reRigerab the nvaRtian gave

been separated by the contam nant collecting container to the gaseous

ref ri ger arf@n &isp bgiappliggg siustigns inphishily exigingsystamalscused an HFEA9r HOnf i gur ed
such that it can turn on and shut off the flow of refrigerant fromthe
part of thassdyafigsants bf nichersitnatian, cliefly detiresraadtolileremaindrg initherdirigoraites
therefromto the part of the gaseous refrigerant circuit where the outlet

pi pe br anchesit therthé ismllaibeiRirémovdd®orh fhehaidi rpRigefanpeigmiided wi th a bent
shape (32b, 132b) in such that extends upward and then extends downward.

2. Thesrefrigernaf} : : B i @.jnmﬂ , I n the
out | et 5pi pe (33}%%@5&%1%%@3&%%&%%3 ee]{rlf&dslﬁapgtﬁk(%élb, %%t?f@ﬁ{nguch

h - . h “ends ..d d. -39. 1 i.l 2006 3. T
L, oxt LD R AP SO s il B 2 T, e
portion of. the asegtés f Iri er ant [

r circuit (12, 112) .in the vicinity of
wher e t he '§ #F2 RGPS Tob e caRtaningns collpsting deviqayts be pimjt BRERERCCABRSISom | s

formed such that it slopes upward toward the intake side of the conpressor
(21, 121, to g@]glt_ake side of a compressor that is separate from the heat source unit.

[5] Although in the previously described embodiments the contaminant collecting
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, 1t 1s also acceptable to accomplish the same by controlling the fans of the user

15  units.

[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.

20 Applicability to Industry

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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4. Arefrigeration apparatus (1, 101), conprising: a vapor conpression type
main refrigerant circuit including a conpressor (21, 121, 221), a
user-si de heat exchanger (52, 152), a heat-source-side heat exchanger (24,
124), and a @afgReuUSs refrigerant circuit (12, 112) that conhdprd 2006
user-si de heat exchanger and the conpressor together; a contam nant

coll ecting container (31, 131) configured such that it can separate
contam nants fromthe refrigerant flowing in _the faseous refrigerant

circuit whenlthe Feffd G101y 3RRA TR 1S htbughP T, @PrPRi®ingi pe (32,
13f2) that br an&rlapsrff bompfrbesgaﬁeﬂypelrlfl£iﬂiiwfﬁI@eﬁézﬁ@L&itrdaﬂthidﬁﬂdﬁriﬂ rﬁct
refrigera ' { he o] m col ]l ecting, container.and co cts . to the
inl et .of ?ér&bgégﬁ?gn{zng'ng dl ?g@§|’n@ S5 er,%ezi’% 86??@?%%@5?8&3521)33)
that branchesatfsonrcaesjdsedieat r ekchgagant ¢24cuil24t, aapdsiai @aseous
downst  ¢3P-0bedhlke il i ef1o P PR PrAIChes ARG EQNPRE! %stegr-fsggregg{e' gt of

: | e
“the contam nén I'ecting cortainer in ordér to return re rom
whi ch t REch@saesnpnrgntiichspapressosefmgatd® by t he contam nant col | ecting

cont ai ner toatkenganersst &l : I G Ui & i | AV, ' evi ce
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:efrigerant circuit in order to direct refrigerant into the
contaminant collecting container and connects to the inlet of the

contaminant collecting container;

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

a main opening/cleosing device (34, 134) configured such that
it can turn on and shut off the flow of refrigerant from the part
of the gaseous refrigerant circuit where the inlet pipe branches
therefrom to the part of the gaseous refrigerant circuit where the
outlet pipe branches therefrom;
wherein,

the inlet pipe is provided with a bent shape (32b, 132b) in
such that extends upward and then extends downward.

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

1, wherein the outlet pipe (33, 133) is provided with a bent shape
(33b, 133b) in such that extends upward and then extends downward.
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-40 11 April 2006 5. A refrigeration apparatus (101), conprising: a vapor
conpression type main refrigerant circuit including a conpressor (121,
221), a user-side heat exchanger (152), a heat-source-side heat exchanger
(124), and a gaseous refrigerant circuit that connects thd1/uil2008e heat
exchanger and the conpressor together; a contam nant collecting container
(131) configured such that it can separate contam nants fromthe

refrigerant f in_the, gaséqus refrigerant circ when t he,
refrigerant i d|r %eaegfﬁﬂgaa ef 2pPg Eﬂspﬂg fﬂkﬁ PﬁaFQﬁ%ﬁEQm%nfrom

t he gasmmaim&ﬁllgerantwhﬂnaﬂﬂttﬁmdpcﬂﬂﬂ@ﬁtSft&hbmgasddﬁsofefhEgerant
cont am l.ecti cont.aj ner. rder to dir fr| i
contan1ggﬁ%nﬁgélﬁgét?%2 conﬁéfh33Clnl u?Fé?h%f%éﬁt P§n8ﬁtg %rom
the gas&dips (36.ridfer aihﬂZ,cdrIiﬁJ)l tbrzneh pﬁmief)mrdoumsfmmmioéumhethat het

inlet iRy g;%%l 2% RELt §nkAKkNe 19 t!aft £ Rk é?ﬁgf@%é@ E‘E‘Eé 121,

collecting container in order to return re rlgerant ch't
cont ani #&Adt’s have been separated by the contam nant coll ecting container
to the gaseous refrigerant circuit; a main opening/closing device (34, 134)

configured sy ch that %éé can shut of f the flfm10f refrigerant between the
part of the ase@h IYFAEAN ARREFA T Wheflr thRL] nl €PTBEELIBFaNches

therefron1and vhpomabbmptebbeogasgpQSmaeﬁrtgﬁfﬁ@érﬁmtG@iicwmerfnclﬁ&nﬂyt|et
bipe branchis:-LOSLE (217 2 32053' LGSO £f Ha"ERLRAAGLES (555 5,07 the
. 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 contaminants from the refrigerant flowing in
the gaseous refrigerant circuit when the refrigerant is directed

through it;

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;

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;

a main‘opening/closing,device'(34, 134) configured such that
it can turn on and shut off the flow of refrigerant from the part
of the gaseous refrigerant circuit where the inlet pipe branches
therefrom to the part of the gaseous refrigerant circuit where the
outlet pipe branches therefrom; and ‘

provided in the outlet pipe, a non-return device (33a, 133a)
that only permits flow from the contaminant collecting container
to the gaseous refrigerant circuit.
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col l ecting container provided in the container. 6. The refrigeration
apparatus as recited in claim5, wherein the heating device (140) is a
heat exchanger that uses a portion of the gaseous refrlgerant di schar ged
fromthe conpressor (121, 221) as a heat source. 11 April 12c%@il2006he
refrigeration apparatus (101) as recited in claim 5, wherein the heating
device (140) is a heat exchanger that uses a portion of the gaseous

refrigerant fl mnng thr h th qui d frigerant circuit .(112) as a heat
Courca 8 TheSref T oBrEr PORE A AFREAFIBEF 4400aci CONCEN S o
wherein the hearvampxknumprdSBﬂbn|ﬁypﬂ1mahactefmlbeahnmgcmmcultginahading

refriger O%Bm§98§%8EUS é%?)sz regl g%gfgfégﬂ ?%?na&gﬁa%@'sou tlgg

device (1 eat ‘excHanger’ t hit ‘Uses ~'an ex 10
The refrikgrttsonreppaide dsea(’q exmna)ngaasr ridéd4led aind angasenesoreﬁragﬁsantt o

9, whereléhfaelmltmla%peebﬂﬂée#:e d%vs'e R hégro n%s?ﬁqsrnfe@d@nw opRL

function of shutting of rigerant e gaseous
refri ger dfMRYPLIUE tagethan) to the |nIet pi pe (32, 132). 11. The

refrigeration appatatitant cdPldcasnfedrdted ddy 3Nyl %ﬂg@f@cﬂ Fach £Rafo,
wher ei n t@f i nl et and outl et of the contam nant co ectln% cont ai ner ﬁS
131) are pr SAUEFPET &life COGFamdnays LantaitRer Fef319¢Rantef LPYerg: iBnthe
appar at usga(s]eomd)l):eﬁ51gecahed airwlii nwhéd, tMeer eefirihergnndt am ndbtected
collectl d&gp% (31, 131) is provided with a guide pipe (3la, 131la)
t hat exten on1 %e top of the container to the bottom of the container
and serves to guiigéet plpe (132} that 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;

an outlet pipe (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;

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

a heating device for heating the inside of the contaminant
collecting container provided in the container.

6. The refrigeration apparatus as recited in claim 5,
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. |
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refrigerant that has entered through the inlet of the container to the
bottorh of the container. 13. The refrigeration apparatus (1) as recited in
claim1ll, wherein a partitioning plate (31b) is provided inside the
cont am nant col |l ecting container (31) to separate the spacd1iApnlZ06
vicinity of the container inlet and the space in the vicinity of the
container outlet. -42 11 April 2006 . 14. The refrigeration apparatus (1)
as recited in Any qﬂg of _clains, 11 to 13, wherejn a filter, (31c) is. |
provided in the outTdt TOFTAHRITOHARPRATALEF| etV hPorral hed ¥315taim,
&Ee refriiyawhdnminamperhE?Siﬁa)?esitectled)Hnsanﬁe@meex@haﬁbéknﬁh&ﬂ ﬁ@%é4,
erein I e (3le or_renpvin contam nants to the i si S
provi dedaaor?%f%%teéén@}) q%se‘goucsonﬁea- 'Jr%%{g%%l %Vf"r% A7 e‘tr.h? g%qujl .
The ref r ingfinitgesrardppakatwst (10125 azcatledat nsanycene of clains 11 to 15
wherein a pressure relief device (31d) for preventing overpressuring of

the contam nant collecting container (31) is provided on the top of the
contam nant cdl{ ectThfy redoniiaasrdrion mpraea e r{ Yk latd rrepbedtin ¢lyims

recited i9) merdne toe GkdkiBgldbeil, (MBfeil A Oidcdel eold 1Y GeMmits .
(32c) for detecting oil anong the contam nants is provided in the 1nlet
pipe (32) or the inlet of the contam nant collecting container (31). 18.

The refrigeratd.on appanaifis derath®h fpdreidedion)ans e dd drtidFainto
L1 aher & NyhidgelRotAg BLat 18 SONAML "Ao) 3% LORLLP% SORERL02 LA ust)
an external heat source.

10. The refrigeration apparatus (1, 101) as recited in any

. one of claims 1 to 9, 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 (32, 132).

11. The refrigeration apparatus {1, 101) as recited in any
one of claims 1 to 10, wherein the inlet and outlet of the

contaminant collecting container (31, 131) are provided on the top

of the container.

12. The refrigeration apparatus (1, 101) as recited in claim
11, wherein the contaminant collecting container (31, 131) is
provided with a guide pipe (31a, 13la) that extends from the top
of the container to the bottom of the container and serves to guide
refrigerant that has entered through the inlet of the container
to the bottom of the container.

13. The refrigeration apparatus (1) as recited in claim 11,
wherein a partitioning plate (31b) is provided inside the
contaminant collecting container (31) to separate the space in the
vicinity of the container inlet and the space in the vicinity of

the container outlet.
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material or treated with a corrosion resistant coating to prevent
corrosi on caused by corrosive conponents anong the contam nants. 19. The
refrigeration apparatus (1) as recited in any one of claims 1 to 18,
wherein the contaninant collecting container (31) is connddtArrili2906he
gaseous refrigerant circuit (12) in such a manner that it can be isol ated

t herefrom
14. The refrigeration apparatus {(l) as recited in any one
of claims 11 to 13, wherein a filter (31c) is provided in the outlet

of the contaminant collecting container (31).

15. The refrigeration apparatus (1) as recited in any one
of claims 11 to 14, wherein a removal device (3le) for removing
contaminants to the outside is provided on the bottom of the

contaminant collecting container (31).

16. The refrigeration apparatus (1) as recited in any one

of claims 11 to 15, 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.

17. The refrigeration apparatus (1) as recited in any one
of claims 1 to 16, 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).

18. The refrigeration apparatus {1, 101) as recited in any
one of claims 1 to 17, wherein the inside of the contaminant
collebting container (31, 131) is made of a corrosion resistant
material or treated with a corrcsion resistant coating to prevent
corrosion caused by corrosive components among the contaminants.

13. The refrigeration apparatus (1) as recited in any one
of claims 1 to 18, wherein the contaminant collecting container
(31} is connected to the'gaseous refrigerant circuit (12) in such
a manner that it can be isolated therefrom.
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