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SPECI FI CATI ON FREEZI NG APPARATUS | NSTALLATI ON METHOD
AND FREEZI NG APPARATUS TECHNI CAL FIELD 5 The present
invention relates to a nethod for installing a
refrigeration device and to a refrigeration device.
The present invention | relates to a
refrigeration device g?%gkg‘é&d&ﬁ% a heat source unit
haFREE ZI NG APPARAT US INSTATAATION METHOR ANDFREEZING
exchanger, a utilization unpit _having a
utilization-side heat ex® USind a refrigerant
TEC‘i—ﬂgﬂ? fiffrpy pe for connecting the heat source unit
and the utilization unit; and to a nethod for
i nShapieseny investion Glagents. a BATKGROUNMDILRT a fefrigeration device and to a

.separ ati on- e air.conditioni deyi.ce is one type of
refriGHURTHS Bt te Bese R D P HRU e T to Sy pikRpgtlge e
provided it ORdan §o ey intiEhdvind Bt dthyrefod ¥hdl@ Heatsbhirca-stiRaeat exchanger,

source unit having ~a conpressor and a _ L
a utibgagion $pifheeing iadéﬂlﬁé‘%ﬂn'%lgg%ﬁ geghanger and 4 refigessnt gagrection pipe
for cpﬁye'cﬂgg ﬁlel‘l{e'ai dofifde B} ahd 1 gtﬁiﬁﬁgﬁ ufif: a@@gheﬂ?cﬂfjfo?instatlling the

iqura“refrigerant connection pipe and gas refrigeran ‘
sameconnection pipe for connecting the units to each
other. In this type of air conditioning device, the
BA(QQ@B@HQQDH$RIanenentation fromthe work of device
st . Lo . . _ _
opar oAb pelidoRioRg At Pretig o ORy ki Sfigeration
devi¢el Yhidypaef dinsirditicaingievigeiipimainly arecridedrwithga it source unit having

Evacuation.of the refrigerant connection pi. .3 e
o comaioh gnOR HPPIS N AGH PG P Rr RUaaRda uilization-
side &R @REhangérdindSt BGtid ¥éfrignahBddnBbctlonSligd Ardll dad RefBierati€connection
~ type of air condltlonlng devi ce descri bed above has
pipe ferappaedtingithe uis tolsach @ther process of evacuating the
refr G C e : :
opur AL APRIRRIL L BLR, BERERRGLELE R AR fim the work
of deviderihgellaivh, pipigeaid witing yntil eirdtdrhelf qpamtion @bdinlyeéndindes the four
connection pipe, and perform ng other operations that
StePSatPeéO‘V-rrport ant for preventing release of refrigerant

gﬂgg ﬁ%e%éﬁ?&f&ﬁf??in%?&{cﬁgﬁﬁ;gon of the refrigerant

refrigerator © due to residual oxygen gas; an
i NEY) Exseudtion o dreatiripgrant ewsgreigompipe t 0 non- condensabl e

30. pri q. . d of it
o) LargrBetaroip SRR e EarpReaet "other
ef {a&kat of Shepitidr to overcone these drawbacks, an air

condi ti oni ng device is proposed whereby the ,
nohstebpdemebibe dyngad afreoailitietingeyige dessribpdjahaygthas drawbacks in

A
oper@éshs HE pairkiifga Yacuum pump to the liquid refrigerant connection pipe and the gas
refrigerant connection pipe, and performing other operations that are important for preventing
release of refrigerant into the atmosphere; degradation of the refrigerant and refrigerator oil
due to residual oxygen gas; an increase in operating pressure due to non-condensable gases
primarily composed of oxygen gas, nitrogen gas, and other atmospheric components; and
other effects.

In order to overcome these drawbacks, an air conditioning device is proposed

whereby the non-condensable gas retained in the refrigerant connection pipe after device

installation, piping, and wiring is removed by adsorption by connecting a gas separation
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device filled with an adsorbent agent to the
refrigerant circuit, and recirculating the
refrigerant. Evacuation using a vacuum punp can
thereby be omtted, and inplenmentation of the air
.condi tioning,device c e si.nplified.(
devigi0lidn e S Poees Gasif By B r e el B8 AR e e
refrighi@i! Evacustior ign24lsayubenfunaged thefeby bdemitsddandingsleiaentation of
to adsorb all of the non 5 condensable gas_included in
the ajriendiippingelesie crinbe simplificd (wematent dmmyntbfpreane. However,
sincedf? %ﬁtée u%ﬁtrlrg/ of\%]é)llc‘rasofb%nf et &ﬁ&:be%gd htsorgéxf tt)&'aﬁéﬂrﬁ ali®f the non-
ac fﬁy unt 1n a refrigeration device. An air
condenwatllet gae indhgdede itteerefrigesdns in thisoposmditioningrdeyiveathe device as a
fi.xture having a.separatign nepbrane.is connected to
Wholpﬁ%evrléqwga@fia%@?%?ﬁ@ iaefuaﬁ&muabﬁ%ﬁﬂ S8 GRS t he
heay, 4 gﬁi_oﬁﬁigtde'vfée _i@&i!f@?x%ﬁoéeﬁ iff YAk fiLmtd ﬂdvid%ﬁseparation
entire refrigerant circuit, and the non-condensabl e o
membemietis epmected to the refiigerant ¢irqyéls eafitigasentsealed o Piedwat source unit in

after device.installatdi.on i.pl Ng d W ri :
wdva § epied 5 B G eRuRfoareafi G p T n MRy bt fpped in
the réffi@eraal Edr@REEIN pipd afidriRvite instORAERNTAPhg, @dsviiiag iemixedavith the
t he separation nenbrane w thout increasing the

refrigarenisafics vitieh tetsas BrfuEcS thofedgmienl 1ad flegiongpadensable gas is fed
e
gas ik g aeatedhinad jeatoved fiohethairefrigemoli. Evarvatign deng e sacmm penp can

FUEY TTENE T S S N
patett M¥ouihnBe 5 ERRERIMAB). BlolWeLie Y aif Eorlidi‘l‘i‘oﬂi'ﬂgldé?v@é'bqﬁﬁ e acks in

gas In the separation menbrane is |low because it is
that {hepegs atidrecificichercofthe gon-hendsneable gas initlicf sspaaten mempeang is low

the. pr.i i d ificall the i nsi - -
becapti PO RS foree BF oS it e i b ice
(spedifiBallys BN ¢ ¥f Gk delrigSRACiFduftpb] the séfeativntrBéribrané andihe

refriigerant circuit). 20 <Patent Docunent 1> JP-ANo.

secopdBY 5Tt (spepificely, tmbpeuipign el the refyimerangeireph)- 213363

DI gﬁ%gcugfenﬁ"; I NVENTION 25 I n order to obviate the

evacuati on operation, an object of the present

i nyBt Nens-685110 enhance the separation efficiency of

non- condensabl e _gas in the separation nenbrane in a

ref‘P?“Q@"rQ?‘?%‘?F“&@%i ce provided with a constitution

capphl Ro0fg-8fKat i ng and renovi ng non- condensabl e

gas remaining inside the refrigerant connection pipe
DISCROSGREIQF THEANVENIMINh the refrigerant in the

irﬁ rlg eer%t r.ﬁ)%?at% re%illlt tSHBF%Pgiﬁ!)rge §{1§ elgﬂ%tstget: Ie)resent invention is to
enhadn8¢ fHedepAhii GleiBMhEF o BEdiOESHidBsabR dg%s frl the kep@pRmtmahbranein a -

the present invention is a nethod for installing a

refriggntionydrded mravided el grossiitgden ginehle! kerpratiig AnddeAYipg non-

Vi 4 SOOI . - oY . .
con 0058 SRR LS UBER £ aUEESs U5 DRB o mintrs wi
the refrideraha in i refirigeratientirexcitahgtme ofing-sae insfallager.ant

connecti on pi pe. for connecti the heat source unit

andh MRGOd PN PSainga I‘Bf%ﬁgFEatlaﬂ 49vice regUiibtp Aditshaspect of the present
inveh@& 1s3ehaMmbd 41 ifYhiling ArORLEQNoR B&RcLprovided with a heat source unit
having a compressor and a heat-source-side heat exchanger, a utilization unit having a
utilization-side heat exchanger, and a refrigerant connection pipe for connecting the heat

source unit and the utilization unit; and is provided with a refrigerant circuit formation step
2
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and a non-condensabl e gas di scharge step. In the
refrigerant circuit formation step, a refrigeration
circuit is fornmed by connecting the heat source unit
to the utilization unit via the refrigerant

connection. pipe...1n the non-condensahl e di_ schar ge

ond SRROEHARR BF gise ks SeeP OB BERERERR o BF Forilal G feplc
refrige@@ionCditcalteslformell B9 coMidctiBE hirMeatCdolifddivinit t@thd @BEAtiéh unit via the

portion of the 5 refrigerant that fl ows between the )
refrigesant cowncten gingelnHbanoexerisagable gasdlischarge step, the compressor is

i L i ON- Si- . is. . .

orerlL AR PR Y ERIOAEEhFoR2R) B0 porionor
refrigegdmtitige flants bebaden thehdatd@nrcé-ide heat-ex clnchgarsanidl the ghkization-side

remai ning in the refrijgerant. copnection pipe, the non-
heat R Abpao eghand separalstnip adiated e epram gyl Agkpfeiigetant that

inclu! £ 3B8-cbh@Msitie g%%nfaﬁ"fiféé GEha R ipLhAY d8RectiBY pipe, the non-
gas-liquid separation, and the non-condensable'gas is
conddnssblarag évseparatddaisongtasiegeratén membtderfef thyegaa mefrigerant obtained

cifcuit. In this thod for instal.liing a refrigerat.io
by egali{itd senapatiop s e Bapcondegbio et s dithaigrd to theldiiiside SFthe
reﬁﬁ&@ﬂn@ﬁﬂﬂ@nsab|e gas primarily conposed of oxygen gas,

ni trogen %as, or another_ _ atnospheric conponent,

r elpethisi mefhod farfiestalling p gefrigermtiondeiaes; therropinsesspisis operated and the

o EEREREHI 08 g o5 L AR f e

atmogplsticaiogponémtperabingig ih Shd fefrigeeait comectien pipk is tesirculated together
connected to the_-utilizati.on unit via the refrigerant

with dhsisEeacrn ipthsdefrgeranheirquliipithrpopeondprsaicsas disfirgoitep after

the heht&BurcBYinfthé Sorf 8Bkl eHHhR bt Raticn @it £ &R YE BigBfant Stmection pipe in
refrigerant an non- condensabl e gas that Tl ows

the réfeigemencitdugt fheadtiancterpe By this denfhguaticex dregmegsnreanfdhe tefrigerant and

utilization-si beat ex r i s increase t he
non-fRsdebdRinuS st COuRE Rl dhE R bae S bR PP s
utiliztahéﬁ-sid_équeb'tde@c%hiﬂyelsishh&Bés)éd,Rh@ﬁ@ﬁlEdn&ﬁﬁsdbw‘%e@ eNskpaedl fom the
‘gas using a segaratlon 20 nenbrane, and the ]
refrigapant dlosd deciedes this ighly presiusizedhnepeerndgnsahle gagsing@ sgparation
he refriager [ ' . i . .
mempifsy S RETRb b banip Bfclale GR GO B potigerant cieuit,
By thafsepetitiag thd doatigreser alibicweanatingahrdfiigeryntsihd @ressure difference
(specifically, the inside of, thf refrigerant Ci&&git)
betwsgiythe pPEMEY. sidg 4apgeificallie thesipaids pf thy reifieciapbcifyfty pybthgsecondary
side {SBECIFECL), R RGOS Bkl G ey PRI T R can be
increatel, mohthe copteasabdfBcigasy ofith¢ hen-sapinsublogas 26 thesmebaranen
e be enhanced. In the non-condensabl e gas

an therefo
nwn%ﬁ%@ﬁﬁ?ﬂ@”@%@ﬂﬁ i°S- method for installing a

r efdf the @bAlcbRdbns4i3Y F@ﬁdi scMarde@sptin #hiP fHethodToPinstallfhg a refrigeration
refrigerant that flows between the heat-source-side

devitee at leass pplogtinyeof theee i grrantithatifloarsibshvesndle heagisource-side heat
xchangear .i.s: I t. ' i QL -
cxct RIS 5O IARLBLE o bt i

refriF@iht@ad deas aditi gergtithatdnclud ddehénoh-Séhdensatibnga pdrd thanon-s
separated using a separatiaon nmemrane, frgmthe

. as :

condepsapleygas anseparsiod ustg a $sparghien megipranedEga the 539 ﬁ?@is?am obtained

L . b . _ ; _ _ ]
by gl A Rk ARy Mls LSRR Libudht, S FoBERAN indudine the non
condiensab eegas el i apriooesserkbimiha sepacation lneenttersncoed bsyreduced by performing

erformn as-liquid separation, the.gyantity of. gas
gas-figtd peparaap: PR aPaRd of RSN B g hitbS afherege plfes® B gas-
liquill sEpHrslicheRAMRIrbARed BY cBSinpafly 6 dintC 8 the doddftration of the non-
refrigerant, and the concentgation of the non 3
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condensabl e gas can be increased. Therefore, the

separation efficiency of the non- condensable gas in

the separation nenbrane can be further enhanced. A

met hod f or |nstaII|ng a refrigeration device according

to second esent .invention i.s the
condyGeslsGpan phUER e erererpng SAtatoh SHREE oL ng
condb@sabreegafs iifi e sepAGRALIembhRE@hMbE furfleeerlRAcaiondensabl e

gas di scharge step, the refrigerant that flows between

t ha rethed Esupssdling A ecraertioy detasrpscording totesecond aspect of the
pres%‘ﬁltt gt\)leéé% gﬁlhe? {ggglﬁ?qgli]lg%ﬁﬁgrﬁqgfr%%eﬁt%rﬁ ;Iﬁ@{é{; %,dcohmlg c?téxe first
aspeéthehaein mctheiﬁmadnidmgme ganitschinge giap, the ﬁfnggamahﬁt flows between

obt ai ned gas-liquid separation i ool e In.th
the hegfrsouERsoRifshEt Ex%ggeauag‘i H‘gﬁlﬁ’élzé@%fbmaﬁ ﬁ‘i’fﬁ eEChABEFdY S?P&Fated into a

liquill ?éfh@l?ﬂah{‘&daa % éﬁgﬁfaﬁﬁ Lgﬂlncl%geéjt%‘é hﬁﬁacoﬁ&b‘ﬁsz{tﬁé EhOSHAHe gas
ween "t he heat-source-side heat eXchanger .
reﬁ*lgsrndlttdbmmﬂsﬂtby gaadtqumswaaaomammhadchanger is separated
a li fri ant an S T erant.. t hat .. )
| ol o8 son Ender i el AR bty G 98 ool B Rl i rigeration
dew@m dletﬂeﬁl@aaﬁn ﬂﬁlft Flb @6 baech SREAa{-bidéd-Yde hédd @xcﬂi&ﬁ@érlahﬁ the
of refrigerant cooled in the cooler is only a portion

utilizgtionsislerhent 4xghongst istsaparated sue a liquidseEserdng and a gas refrigerant that
1ncltﬁ??fhle 0 Ircgﬁa%sglﬁ %ﬁﬁet@%ﬁ%ﬁ%% X e%n%'ﬁa‘%ﬂﬁ gas rfg’l %erant (specifically,

the q@astitl iof] vifel g &raptedoatdddn thescodled hse@hly Ilpertﬁj‘no:rfehe telﬁegerant that flows
quantity thus cool ed of the re{ gerant t. i ncl ude

betwggibihg &qatcwa@n%%he@t gEebang ape thegihizaien-§ & hegisEFangee) obtained
by g%:sj;ﬁcfl{rﬁé?]ﬁ] )eis r&(;cgg(g Zl'g@éforg Ofhe gﬁ& tfgf ﬂllu% Et&glfe@ IBi;] gﬁgéﬁ‘%{srant that
includes thie glenabndwnsaildv |ge:ecmdmmdimeg The anaunit pfithaspa enengly necessary

t he ve S the nmet hod for installing a
forc?@f‘}é[)%‘ ﬁgﬁn@%ﬁoﬁéi& ‘to the first or second
20A38RR6d forfinktdIigs a P@iﬁ%&ﬁu&ﬂd@d]éé dc%‘ﬂdﬁ%stﬁ altRi¥d h§RcOSARe present
for testln%'the arrtightness of the re er ant
mvelmtmme ¢ha wethpd fer ipstalding aecfrigeration d@‘aﬂqugﬁlm&toghg first or second
aspe %%1[ ga%‘lf?%?lp al{t?%ﬁjnﬁ%p te%& stg;?ch‘ tgétlgg%engrtl g?&neegs cf) e refri gerant

easl ng e Sse gas 1o re

conntedstﬁnm@és pﬁdsxetotthkem&péondIaﬁSad& dabdischiefe btgpyramdtan seal gas releasmg
connecti on |pe after the alrtlghtness testln

step fof TelRpsingRitdig atppsphawstths poahgasHo reduce HsrRIETSHES %@@P@@Slde the
refr]%é?&ht cSﬁﬁécﬁSﬁ a?fépﬂl%%ﬁﬁlgﬂtneésﬁ@stin% 5&%5 tested for

t ness nitro t her seal gas,
anbh ﬂhtsem&hadl fcg‘anstalhng erefaigedtiomievicd, e rafrigesmit eomnection pipe is

el B0 BB S S 5 TR By el
the afiRENpRER: ThirefdhE rtﬁ@é{uaﬁ%ﬁ%ﬂé’ﬁﬁ( B&S gdstb@ainthg iIAANC R A ant connection

anount of oxyge gas that isS recirculated with
pipe a&fnrthgmséms i$ nedtlmi Itéherrpl@ebmtnee pessilile to igdecerthe ampgkt of oxygen

gas tRat 19 f"e% ?{ed%v rillg I'é:ﬁ’l glranﬁj 1% {ae?r e%s@al{t gg' lk?,fami U A 010"

or O

degrid%lhbh gﬁdl athepdefdaty | nrcﬁae a@fmgeﬁnn@ refii gerdtaruil damasptietingbd.
the present invention is a _refrigerafion device
érféf%e%imﬁé sevise according fa a foathgpest ebils Peserfinygigioy is a

refri %ﬁé’ﬁoxﬁ@éﬁ&%@rgﬁ a %g@ou@é%ﬂgﬂeﬁga%ﬂ;ﬁﬁ%ﬂ ddd%AhdaRSource-side

aving a utilization-si anger are
heat exnhaegdreahd atédizatioe imit baviagd uibratieaisiderhept eehbmgef eremoanected

via oS RSP ol A i St it a coole,
a gasIRYli8 Sepalii6r, GRPh S&pacARhndhbraf@ddvice. TRE EddEr chols at least a portion
4
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of the refrigerant that fl ows between the heat-source-

si de heat exchanger and the utilization- side heat

exchanger as the conpressor is operated and the

refrigerant in the refrigerant circuit is

- . ¢ . TS .

of tht EHEEH AR o Bl S AOBEL Bl el il bflPthe wiization
side e exchanpeleashisatompretsaniyeipetated dvel the idftigatntan tel rdfrigerant circuit
. heat exchanger. The gas-liquid separator 5 separates
is req a4 A e BLIORR® DYV ACaBBIBEFAnt ek G FoTgFEne the heat-
sourdcEilld B&H BReh g& 18 AR 18fi6- SRk 8Bt extdRker TRE BACRqufid Separator

non-condensable gas remaining in the reftigerant _
sepacssiibe tafiogerpitpeolediby the eqderaintcon liguidivefpigeravbaridoegdsastrigerant

separati on nenbra for separati the non- condensab
that HERIE e SPpoR e eftpsPaRin el BF ranSup R RRRRR®. The
sepafafiPA hm R AndGdvite Hab @ seFdFati dridEtibSaP &rakSiratingdhé non-condensable
di scharges to the outside of the refrigerant cirgcuit
gas froma throgrsdefnigerrahohtaingd y géfphﬁlafl é@paﬁ}hﬂnllﬁlrtgﬁbe gas-liquid separator,
[ -1 hi 1 ' ti i
o BT ALLOTERAANe hLR  E UATRRLAEH Bs sfct
the sppardtion lmymbemposed of oxygen gas, nitrogen gas, or
anot her at nospheri ¢ conponent renai ni

( [ i,n the
r ef} i HHCTRORHEK I JRe FPpRreper e%eﬂ@raéeé:%flégwtwé%%@sable gas
prim e R o PR B bl o, B MR AR ph St mpopent
remditieg irefheirgfEizannt ¢drapctich fipoisgedimuluehtogetbetieith thegefrigerant in the

.si de heat exchanger and t utilization-side at ..
refr et SR ¥ AT E onntre of M TioBreobdiiae ot o158 rofgeerant tat
flow$ 8OV ceh @t HehPiorhesiiehédt egsidnbertandtthd WalAdfes sidoih8at exchanger is
hi ghly pressurized non-condensabl e gas by t

he, .
incresegsh thet nosrcond ptpeblsc2as s separatsd Seomatheapinigarspt Bigbincludes this highly
device, and. the.non-¢c | ' j
presqifg o B Q8 DY SRR Florade S 06 B Rin embrane
devie ahdtHen®ntdoad eeapie @as Brdistharged o the vhaidend thdwefrigerant circuit. By

refrigerant, the pressyre difference 20 between tfHe

thus Bp;rﬁgpg,tl'@ice@pfgsé@amirgg{qu%tmg[t,‘réeIie cgnt .ep}'?ésure difference
le | i i d th d

v 1SR G B BRI el By e ssont
side (dpetilfiealdye tar attsidenoNhaiefagerastanirchi) of the sepasaivn mgmbrahecan be
. separati,on effj.ciency of e non-cpndensabl.e gas in,.
incrpd. 2o 1R er RO e aREo LS npR gy SRBSEE G B apation
merdbPir® daR ildrRrald Qhaf®i ce, at |east a portion of

the.refrigerant that flows between the 25

hel théogfregerationeleniogt atdsashaperéion of thetrpliggranf thehflpws between the
side heat exchanger | ed. by .
hearSuie SRR RRREE pi PR Aol Wear B lngred by he
coolérefndi sgparatetl bgradzas-ligakl sepiraiop @itantiquidvafrigenait ands ghdvefrigerant
non- condensabl e gas, and the non-cqndensabl e q%as [ § usi
that ghleathedionsiongensalle eaegad S NaR-GABAEAISARIE eaf ssarated using the
.| r I 3 I . d b
o SERAALAPAL TR A SRS 455 hEL Bt ctanst vy
gas-bqunifl separatonoBy thik eonfigunaticny thefquestity iofj esfeiperantiotludingghe non-

BT B SRS U RS o Ry

perf&@ffing g&f@ﬁ@hﬁ QERrAIINOthe qulRitfe@BAd fefrigdfar® afchidRilih BRI @8phase
‘included in the gas phase during gas-liquid )

duringsgasrlituid pepiasation dsedticashbyeeneling ghetra i geest.iagd thmgoncepeation of
t he ncentration t - [

the o BERBRONE ik erbiced, DO PRCEIARE ArdRel Stipe pen

conde@shblE Qizde fisadeh erafdis michbirdie cag pafittiep enltweodt.ane can be
further enhanced. 5 5 .
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A refrigeration device according to a fifth aspect of
the present invention is the refrigeration device
according to the fourth aspect, wherein the

I|qU|d si de refrlgerant circuit further conprises a

1 oV B Acr ks Sesaffoe 54 BRE ket ORhE pRELR IR iy e

refi géﬂﬁidﬂ ddviictaict@1dir t6 ehdatth Qxrla Rderein ﬁi’eﬁhq@lﬁbhﬂé reffl gd:rﬁnt circuit
the gas 5 refrigerant inclu %bthe non- condensab

furthgfa@ommaes PgeasBisaFaRable qprHeﬁlalg ingegintdnat ﬁlénwaé)efwn the heat-
souré ée }}{&{t gx%ﬂég% a?d éﬁ{ ﬁtﬁl?z% el@llri ('se@g Ihg@?é'xg éxl Tg@ cbdi&: ci$ols the gas
refri gerqullﬁblﬁdhdg theadoni- @edlamibleigas that is shjmafaneé ﬁr(to @es altd liquidiinside the
flows through the liquid-side refrigerant circuit is
TeCC¥Eharated into a liquid refrigerant and a gas
r efif Gk PerdtdRldel 16! $5lRS0e 851898 cdithec @B Q@ﬂﬁ@@ée@véﬂ PPovided to
and the quantity of refrigerant |ncluding t
the llqom—mdmdﬁng@rbﬂltecuga& they aftfrlggantdb@tl ftoavsi througle tlwdawi siggmefrigerant

clrcuétda F%gllflzﬁe(g P]ﬁ%g %glélgl: rC&{ ga‘nb Elflspa{g&i gaﬁl?g}a{ {udge h%rhtom

condefdabiefik 2atd the ghardti dpwﬁrehegm mdmﬁn@eﬁtnoﬁ%ﬁ@a:ssmé @as that is
heat exchanger and the utilization-side heat

cooleskinrtheeegler cpné)eaﬁtwﬁd Secifisaliynghe quantigyofrelsigsmat gooledyin the

coo S35 SR 1 A ap! Bt 5, 060l B2 ABGALNiehen

exchanger Ian@ﬂmaﬁihz@lﬁoﬁ-hde hes @Edfliangefr\/'éhﬁ aroourit ©f tHeemal energy necessary
refrigeration devj ccor to the fourth or fifth

for cqalig the refyjgerant ig t ‘F]%o Jgae e,r ybeqedycedey changer t hat
us?@reﬁ% laaﬁﬁ)ﬁ(?l bl iRg 2 &QWdIRS td Qﬁxflﬁgsbé& @F t"l{étpréééﬁi inb &R is the

hrou e refrlgerant circuit. Since
refri g@ﬁtnorg@vmﬁacmhdtngftb dhesfoutthon @i&htahmctseﬁvﬂlp@e‘r t’mmcoelner s heat

SRERT NN A1 T -

dnnﬁmnecessary A refrigeration device according to a
sevent h asFect of the present invention is the

r eBincg dreaeitigerant that dowes tupughige refTigernrircufis nyed as the cooling
|
souré clijl{ tlélg %Jgél? Hgfr;'lg E‘% ggraﬁ&g ﬁg\gé a}(g@glé ‘%"ﬁfc}%‘% ?ourﬁé)fg RhedeSsady.
g ag-refrijidtatiod eigdicatedordibl Ree sdvl&ﬁth%pedt ofjthiegprasenicinaémion is the

and_.the cool er arelnteral formed i
refvigeapiqylan e RO @Dy GBS Stk ST Broush e&ba%lvg?fé Wwherein the
cool&qgggﬂﬁgq Real ﬁgﬁs@gﬂiﬁﬁgmsﬁ&gd ilﬁﬁiﬁsdlé HEdL tBd Sdpatdisr. devi ce

A refrigeration device accordlng to an _
e ghtch tl&sgasdtquof sephtqurapd dretcooley eretintegrally fomeed in this refrigeration
refrigeratiaon device according to, a one of t .
deviqe e T Sha Ay PR R o 1o BRI Spuore o he device s
s1mp€liﬁ%d| i quid separator is connected so that the liquid

refrigerant that is separated into gas and 30 |liqujd,
i nAtraBiggeasionidguice a%@ﬁ@iﬂﬁﬁ‘bﬂn ¢ighthespach efithe presget invention is the

hY n
refrifE8ont BviceAPSRitdNonl ShE LEREIANNARIEN SEyirth BBl Pherein the
gas- laquid sqedtai i@ doinicedgashanit lidquid redriperatittbatgasepatated wito gas and
rator.is returned to the receiver, the

hqulfi@rl a}egﬁ'éﬁémﬂq SePRIRtOT ieieliryet tojthe FESEVE . and t he
co Qﬁfé@'ﬂ?@}i 5 BerQifiod 861049 dggﬁ%% ahdt Qhégﬁ\fudi Refrib&t8nid@%led in the

phase o recelver can beé increased.
cooler and separated into gas and liquid in the gas-liquid separator is returned to the receiver,

the refrigerant in the receiver is cooled, and the concentration of the non-condensable gas in

the gas phase of the receiver can be increased.
6
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A refrigeration device according to a ninth aspect of
the present invention is the refrigeration device
according to the eight aspect, wherein the gas-liquid
separator is integrally fornmed with the receiver. The
gaﬁ'réfr%:é{a?ioﬁ%g%rcé‘&@ 1 iﬁ%{c{‘i ﬁﬁ[ﬂsg&gfo?!i e Hﬁvffﬂlﬁﬁm is the
recerv i tAirs refrigeration evi ce. erefore,
refrigdigtionddvive stordirgan diceiginrpprentleréis theeghsdizplid sepdratdres
. structure of the device is sinplified. A
integral by fogrBeh B AGEGFIVE" according to a tenth aspect of
th S | | 1Q Mt it eRRr faUisGEfrigeration
e i RS Eig UG SR Sal R WAL Recer K saeiie
devias flketefare the neinhert dfescpaap apmppumtsis nihiged and Whegrictyre of the
.integral formed with the gas-liquid separator. 10
de"l%léf‘%@g&l}eﬁu on nenbrane device is integrally forned
Wi fAfre fridRr 8188 delidb hebos@RA fd Bth Rpedtdif She'bdehpi@iaitions the
devi ce.” Therefore, the nunber of separate conponents .
refrigesatiqrodryéas, acaprdingtie any ppejef (e Sousth thrqugh @inth @spegts, wherein the

sepsfo08 e s SRem Ry R Miphe g i dipatue of

anThé Eepagitidhntmanbrage dendecie iregrallp famed xatipthe gas-liguid separator in
. refrigeration device according _to a first enbadi nent
this refrigasenqsydeyasst Therglors. iﬂaﬁﬁumtrsir_g.f Separale COrRORiFPiay Bt gnd the
structtE oP YR dvicest Eiﬁg)tli‘f'i%& of a main receiver and a gas
Separation device of the air conditioni ng device
BRIEFDESCRFPTOON OFTHE ®RAWINGR ; Fig. 3 is a schematic

di agramof .the refrigerapt circuit .of .an airt P .

LB BT S bs it S I g6t Rl At spogigpng dvice o
an ek EplE bf 8 tefREDAbIBRi¢e ZRoldikk to‘h firSt énisaikabmidfehdipreging Mvention;

of the refrirgerant circuit of an air_conditiqgning

deVig @ is adizgra shpwing thsoveradbatiueiirools mapgessiyesiand a gas

enhodi nent . .Fig., 5.8 S ' [ .
sepafilp R GTRRRT el Pl phe E TRk A0 2 Rl blfent.

acEQy. diifg séientibidididgean odtheIebigetanecitduitsif aarmirasinditioning device

Fig. 6 is a schematic_diagramof the refrigerant
accogdipg tp mogdificafioryi f the s HB*Wevi ce 25 according to :

mogh f iyGat,i i folF frt { BBt offainGiir conlifiofling devi

scgg‘ré??% s%%é“gaflgr%d ﬁ?ﬁgﬁréer?ﬁ%%?ant ciorcui trcofn a]r? gligr Ve
accotdingitd modifivgticke? o€ the fastoxmtabidngentp nodi fi cati on 5 of

the. first enbodinent; Fi.g. 8.is a sche i c.di agr. of . .

t nig rif p Sy st of e et A i g L0 device
acco?&aﬁg!’t&hﬁmﬂcaﬁ@ip@bi"ﬂfééﬁr_btcaﬂn&d%eﬁtbe first enbodi ment;

30 Fig. 9 is a schematic diagramof the refrigerant. ]

ci Fegiiotis efsclamagicdiagsamiof therefiigema Fisruit tfcasigrongitioging device

di fication..7 of .t.he. fir diment; Fig. 10 is a

accog%ﬁéﬁ%mogﬁ?ﬁa%? g%fg}eef}rﬁteen?geofd?llgg@f ant circuit of an air

COoMmgl. t71i9 AisElgneidi disprad OF GHettiefifzetmt videliif 6 feamt diconditmhing device

the tirst embodinent; 7 Fig.. 11 is a schematic di agram
accogding frpmodificagen 4ef the; el gobadimsdt ai v condi ti oni ng

de\ﬁiﬁ% is a schematic diagram of the refrigerant circuit of an air conditioning device

according to modification 6 of the first embodiment;

Fig. 9 is a schematic diagram of the refrigerant circuit of an air conditioning device
according to modification 7 of the first embodiment;

Fig. 10 is a schematic diagram of the refrigerant circuit of an air conditioning device

according to modification 8 of the first embodiment;
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as an exanple of a refrigeration device according to a

second enbodi nent of the present invention; Fig. 12

is a diagram showi ng the overall structure of a

separation nmenbrane device of 5 the air conditioning

devi . . U A .

L N e T R
as araexange of 4 redrigdraticteddvice acardiipdob AGedondaniBodirhért af tipresent
. of the second enbodinent; Fig. 14 is a schematic
VeRifyram of the refrigerant circuit of the air

condi thoni . _ . . '

Gonfi 4b 0% BALLE Ufchuing Mot AL frd bt AuchBalibPRIHAAR dovice of
the ali0conditnirigodevideiagcordingits the stc@gr anbalvawmtng t he overal |

structuyre of a segondar ecei.ver of the air. e - .

coFth 1160 fefelF ciree o B RGTEgenhreui o an e Henipe device
accofdiflg tol&miodifRafEMENMAL sEcotl ebafedntt he refrigerant

circuit of an air conditioning device according to

mobig il 4 & 4 sphemati¢ diageam bf the refaigerdivaireuit of themigcontitiangng device
a schematic .di agram of the refr,i ant  cir.cul an
os o BERATN FesRb AR ANVl Sk ASATE bt bt Pent
invefior;he third enbodinent; | Fig. 18 is a schematic

di agram of the refrigerant circuit of_ an air . .
cofits ¢ &nt Aigeweyshowingthe ovaial Strefuranfi  seeeiidapnregeiyer of the air

con&%ﬁﬁ??éﬂc@é@gﬁiﬁgthe fHi- entbddlriert; di @gram showi ng the

over a st ruct ur a main receiver of the air 20
coRDY. 116 dma suhenhatic dmgennc of e nefriperaniodichitodtn ain c8ndifioting device

third embadi nenf; .Fig.. 20 js.a schematic di agram of

scoofd roe?g;?@@ﬂ%%{efﬂleg@féz wt%qar_nam; condi ti oni ng devi ce
asFR) 1 B XSPRInemafic aia bOGE AL OB AN IR R oRGR A LbAEbRnG device
fourth enbodi mrent of the present invention; Fig. 21

accofding togingdifigatiarhd of g thirdeerobedinient; st r ucture of a

separ at i on nbr.ane devi of.. 25 the air. conditi.oni.n .

dobit a8 LoLaRmaic defeLo B e ansdionl of of B o080 R device
accoflifg hemadificattibro® b afie @hird fEbs@imehger ant circuit of the

air conditioning device according to a nodification

of Fighé? fdingrasnihosiingthe overal straguresofa mpin gecgives Rbiey
condﬁtﬁ%i&%&é\@éel acobids fdrn?ocﬁﬁc ion SRAT R thid {4 devi ce

of tthe air conditioning device according to a

noHigf 26 &t 4 swhenihiti¢ Giagfaniof the eethigetantvitcpit 3 alr by coRditibming device

schemati ¢ diagram of the refrigerant circujt of air
as aTeSHARNS oA W&’%‘é%%’e&% 5FPTARE TP P AOWHh Giaediment o the present
invefitfdd: 1 geration device according to a fifth enbodi ment

of the present invention; Fig. 25 is a diagram _
shbBig Abis hrdiagrapy sholving theovenall stfictureraffarseparation membrane device of

recovery. chani sm..of tﬁ% i r. condi.tioning device

the sy Rp e ERa-RT Bt R HESBR AEDOdmerh 36 s &
SCRRIB? isCa SHhesb AU RErahl6f the téftgatmitirchit o€ tetaitdondftioaidg device
condi ti oni ng device ) \,

according to a modification of the fourth embodiment;

Fig. 23 is a diagram showing the overall structure of a separation membrane device of
the air conditioning device according to a modification of the fourth embodiment;

Fig. 24 is a schematic diagram of the refrigerant circuit of an air conditioning device
as an example of the refrigeration device according to a fifth embodiment of the present
invention;

Fig. 25 is a diagram showing the overall structure of a refrigerant recovery

mechanism of the air conditioning device according to the fifth embodiment;
8
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as an exanple of a refrigeration device according to
nmodi fications | and 2 of the fifth enbodi nent of the
present invention; Fig. 27 is a diagram show ng the
overal | structure of the refrigerant recovery 5
ha m of, th brcondjtionin evi ce .accaordi n.
ol Pt Sk Ytk B Baf AR TSOr AR G ShBRohe aevie

as arlba@ifev s et pgratired SNGY Rbdrdgie tu ahiddiBeadibng hand 2 of the fifth
refri ger ant recovery nechanismof the air

embpdifent pHWE RECSERMVPY@ILSBcor di ng to nodification 2 of the
fi ﬁé; 27‘?{"? éﬁ@gg ow119 ﬁ{e%vetc???l &ﬁc&xé&ﬂﬁ%ga%ﬁ%&%ﬁ

ere FCuit the air ¢ I oni ng
mechhusm ef tlmsnmnd)tmtrmgeie@fcetahmrdmg to gexldidaton dey¥ thedifth
cording to a seventh enbodi ment of the present
embf’ﬁi‘%‘?’l on; and Fig. 30 is a schematic diagram of the

refid a8 E@QHl g}dh?éﬁd;mﬁ b tHeRR Rl sut el &6 (ROt BN 16CoveRP
an exanp the refrigeration device accordlng to dn

mecldngdm hf &mmmnémonofg deniseprexndng to medifioateon 2 ofithe fifth
eme(gSCl}R; PTI ON OF REFERENCE SYMBOLS 1-801; 1001, 1101;
150" 801; 2001, 2101; 2501-2801; 3001-3101: air

COREH, DDA BchenAEY df@rdnk 6f thie Gefrigblaicifteiti F e Ar &hllitioning device
1002, 1102; 1502-1802; 2002, 2I02; 2502-2802;

as argygpy obthe fefFigeration devigmageording o a yorh embpfiment phthe present

3006: liquid refrigerant connection pipe 7,
myegﬂggaﬁgas refrigerant connection pipe 10,3010, 3110:

r eFig. §0isunichemato diagian oBhe tefrigdrhit citdubpif ttheséiﬂennditioning device

refri nt circuit 25 21: conpressqQ
as arh gl of 6 %@%@%@%ﬁ%&ﬁ@é@g togg. el%!ﬁﬁ fobgdiggeptpf the present-
invehfi&eei ver) 32, 332, 832: cooler 33: secondary receiver
(gas-liquid separator) 30 34, 1034, 2034, 2134:
DESCREFEHON O FBEMERENCESXMBGUS, 1034b, 2063b, 2064b:

se ti r i 1j.zati -'e .
o e R 0E 1 50 kPR el ISa0H efgegnaitioning
dew&@@@@i oBRiMbA dedickhe refrigeration device and nmet hod f or
i nst al I ing the refrigeration device according to the

pr 8s¥9ht 1903y ¢ h93; dA0Zl FO2;2803.cH 821 B¥I-HéR o303 K2: bead sgurce unit
on S,t %Sd rawi utc—iﬁ'zatmn unit

6, 3006: liquid refrigerant connection pipe

7, 3007: gas refrigerant connection pipe

10, 3010, 3110: refrigerant circuit

11,3011, 3111: liquid-side refrigerant circuit
21: COMPpressor

23: heat-source-side heat exchanger

25: main receiver (receiver)

32,332, 832: cooler

33:  secondary receiver (gas-liquid separator)
34, 1034, 2034, 2134: separation membrane device
34b, 1034b, 2063b, 2064b:  separation membrane
51 utilization-side heat exchanger

BEST MODE FOR CARRYING OUT THE INVENTION
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<FI RST EMBODI MENT> <1> STRUCTURE OF THE AIR
CONDI TIONING DEVICE 5 Fig. | is a schematic diagram of
a refrigerant circuit of an air conditioning device I
as an exanple of a refrigeration device according to
g{b%h rﬁéﬂ?? gf {RE %fng%rah&? d 1@eszﬁf&tmétﬂgc? a.lhn%r J['H;‘e rgﬁf#eratlon
con It1oning device present e
devieg sicconting ta thaprgemianvention apﬁ Ibb descabectbﬁbmagerd:paeachdm the drawings.

heatin ration, and is provided with a heat
<H§§frﬁ‘é§ﬁ9¥?ﬁ4§% utilization unit 5, and a liquid
<1> ST RUGTURE OTF"‘PHQPAIEQ CONBETIORINGIMSVIEET | ger ant
connection O pipe 7 for connecting the heat source

unfFig. 2 i s¢hentaec didgrim af A mﬁ*llenant drcuillof awairlcpuditipning device 1 as
ses a Mtil

on ciifite R Ao Beda bR BER Roe e L LR BBy i Dhescat invention.

The hi¥ candlB84in ¥eVide Y& tHepaésehSerfiibbi@ i9hn §i@ @bndiforfihg device capable
heating the air inside a roomby evaporating or

of candingensiatign erdheatingjogeretion, and it Proviewd Withndieat suseegimit 2, 2
utlllila%o;g Iﬁﬁlt%e %c&i ﬁ&fﬁlﬁﬁeﬁ% }mgcdgﬂr ‘gc% pgﬁér{? 51'1(\?; gﬁ?svrgﬁ'ﬁfang connection
plpeWefat e@rﬁlﬂ:t‘t!i‘teg ’SlbdlEatheﬂiceanﬂliamgeﬂleZﬁhzmdwdrdgﬂa circuit
i N, recei ver, (receive t-soufce side
ex EHFI sHgsrtipg upY Sigain qqnaﬂﬂsas %Pﬂﬁza&ﬁf‘ é“g’ egecxs ang&haij
9agng Lflf7at @Rl SiMRaY S chingel BE iCORDE B83Rhge? hdt$s & Qewocfeoolmg or
for drawmng in ang conpreSS|ng t he gas refrlgerg
heatifigghd aivinsizya womet ¢vapalating byeor@gndigg ‘dne\raingeraﬁbﬁhat ﬂows
h ‘isﬁ tch| ng the direction of flow of the refrigerant
ther swi t chi ng between cooling operation and heating
ODQhé‘hbeﬁ RourdB€nit 2 1&ARBIofprieés £EMREisoNY], e Buivag Baednal
side of the conpressor 21 to the gas si de of t he
valvp d3ta kestrsewcepide heaiexehangendih gdridgg cirail4 @ mrae reosiyer 25
(recelpe?é arﬁegrgoﬁéessq%g gxp%agggg gmé 58 Saolr 1&% s}dg gta{% ou I, hﬁlc?a gas-side
gae@uweaslonal val ve is al so capable of 25 connecti ng the

dlscharge side of the conpressor 21 to the gaﬁ si de
gatBe Gailpiesses 21 ane deviemios dr4iBe ihand sompessigiede gts refiigerant.

COfRE ?octﬁ retcﬂ%xgeﬁ 321%%2% Q a9k f&r@%t@ﬁ%‘tﬁ@&’ifﬂcﬁoﬁ bdfow of the

heat exc uring heating operation
refri gmam chmmgcsmtshmg bhveden erclivengperat®d and haath@ipemtmhamgles capable

capabl e, of,. condensi n heat i refrj
of eGP BanE HEISE PSR TRE DORGORPIESG: Alcp &1 46 e die heak-Site-side
heat $QHa88er 30 aﬂl@o&kh h€ irtskd dide2d¥ ths conpReped] o tHe%ldE-mde gate
non-return val ves 24a through 24d, and is connected

valve @8 deeng comdingewerations The- fguﬂvyaﬁ disectionahahvpas alxg caprble pl
connectal%g] esc’hscﬁ%l% éﬁg r?? he compresrsorrfl 139he gz‘fs%%ﬁe n%éfé‘vélﬁe gg’ﬁmd

i's arr val ve for a

conne€fifd Geniake dide POIHS c@mbi,cesscfrmrm tHvezal eRle-of the lnat-sdudee-side heat
heat exchanger 23 to the main recelver 25. The
exchaperr 2atdyFing Peating opsrdions a val ve for al | owi ng

r efl‘ﬁé ﬂ%{}%tggrc% %é&%‘il’%ﬁt %thigef ofMid N Ebféﬁh'aﬂge?' %&r &ondensing or

val ve mai n receiver e non-return
heatwgltherePrgerars that\lwiwsehdrethraighominggur @fwitgeas ariteat oupas s
in receiver. 25 to the |i

on f.rom.t he j d-sid :

gaithe Pafigabizon Hs CorRs b it e yeBi vty 248 tiobigh 244, and is
connected between the heat-source-side heat exchanger 23 and the liquid-side gate valve 27.
The non-return valve 24a in this arrangement is a valve for allowing refrigerant to pass only
from the heat-source-side heat exchanger 23 to the main receiver 25. The non-return valve

24b is a valve for allowing refrigerant to pass only from the liquid-side gate valve 27 to the
10



10

15

20

25

30

valve for allowing reftigerant to pass only fromthe
mai n receiver 25 to the heat-source-side heat
exchanger 23. This configuration makes it possible to
cause refrigerant to flowinto the 5 main receiver 25
-t hrou l}ﬁ ent_r nce % e e
mai %c%\a/tgr:zeStt ¢ on-Tetur gvea?\gan 4c 4 %&He% atnlo(v?x%i %\‘r?%erﬁ?’t @&g only

fromahe hiagn reERer IBE’@I tHeliq@id-side éalteQWNfQﬂ‘B M nbfi€eturn valve 24d is a
utilization-_ side heat exchanger 51 after being

valve {5 algwing refrigeeant iupass @chéorg. AR EFEVE 40 \}%mﬁéle@%source -side
st Mgl ot 145 0 PO e Kb Ly A o e
malreaecdslaerg’ér thﬂﬁl,gh stlnn:d:ntmacedpurt ofithe awlin regeivpe2 g and m cdbke the

confi gur.ation s it 10 possi
el RSB P S 1S B6l POTE OF VAT H ISR Bk Do By g tlization-
side hB8 e8MnBACH ARE beldl k ﬁldem fhe m%a:teéowe st ex ?%ldrpvalve 26 when
cause the refrigerant flow ng out of the exi ort of
refngdr@trfmvﬁ; tpwarsis\teg utilp@tipn-side bﬂﬂtt%mggr $Ihfsom the heat-source-side

heat 8§(€1§ﬂ i, F}u%& %Hgg?EOO i(gll%bog)g 108 Zﬁ‘éiﬁ nq'rs%uéaﬁlo\r}a SO m s it

possibiietd dahﬁa fe@ligdr &8 i@ flbwfihtowhe inaitbveclsvérl®s through the entrance port of the
heat - sour ce-si de heat _exchanger 23 fromthe
main gepiveras and qal@sm@atref@g@qaah@wms oyt ofthe gxih gorg of thegnain receiver
I D
25 1 M Bl b horek i o B 5 20 B 0k B nfiE e heat-
sourdresidle &qansien shlde 26 edien eciefifggeant 2I5we towdrds t}mateatammedade heat

heat changer. 5 1. The refrigerant that fl.o i nt
exchypgeT 33 7o E@é%t\}@ﬁh%mg fed)y gx¢h BT 3 rsHeha dring Reatis ageration.
POfThe RfafVie8&9ed B ik ARl RP caﬂa@?esof%ﬁéﬁ}ngcﬁle Péfﬁgéﬁtlhtrbondensed in the

recetver 25 via the bridge circuit 24.
heat-sedreé-gile it axohdnget 2Hor wilizahen-bide heah e@blnaqlgcxcﬁ lp Has egfrigérant that

th in .receive f out fromth
flows i P B ceiver 2 Py Tus i Mol Mt erfegR Rt B idsaRE e cop
(gas Eﬁzﬁse)'@f the MREE FacBiveDs vialilke bisddechiabit 24! Btk lidhid fhi'frlgerant collected
eat -source side expansion valve 26. Therefore, the
at theyhettqra(liquié phere) efihe maimwseivet &5 alprilpms Aut frae &he @it post of the
S
main f%geq{ré}gﬁ }94 v aa‘ii:}ﬁ gl#eg%lﬁ!toﬂme&etﬁé h&ﬁ{ %géév{e/&S grgcf‘{sa%i%gfeh@a o the
heat-@mhrlce gide prdnsidhefat\@rﬂéoThérhﬁ)rmhmgars&eﬁlg\eﬂmt that {lseeinto the main

1‘ece1fv6rr ZSa@jga@gqa \tu@ﬁ ?}ijyglgq@ ¥ (}é%q?gq%tallsn %{gg%t lg\é)? gg% gptli ?1qf;111dvlgs|;12{e the main
receﬁ/é‘rf iﬂ QR teclel WinE %rfa’f 10 thaliPrecAVASH (%E’e ﬁ%t ygen the

dge circuit 24 and the exit port of e ‘mai n
r e’d;‘hq: h@t—sﬁﬁce Fide ehmmouh@e?ﬁss deabyg ﬁamiumtmg mmﬁmrant

pressgy PG ETeEERn BT Uk PO R GPiPE BFORH G CHi g he exi

port Bk inln %&@fv@i 2®IMhe Hegt-ddusie éﬁd@éx@ﬁnﬁ@l falveby & RE padaent
t he gas-side gate valve 28 are connected to the 30

embodigngniis cepabilgel ermendiog Hegeirigarapt bethalung colinggpsration and during
refr] nt connection pipe 7, respectively. The

heat%?gh&gﬁérgf ri gerant connection pipe 6 connects the
| i Th¢ tqsiddadeofatd vdvei2T hndzthe igasiside date vabie 28acheogected fo the
of the utilization unit and the |i |d side.g

liquig gefrigerant egnne¢ionupg 6 g%&@@as Eﬁ{pgergn Hjéec&gg plpea} respectively.
refrhd H&x‘iﬁ@&fri‘“g@ﬂﬂ?@&dn@éhd?ﬂ fife 6 c&xﬁf&@%%éh&xﬁ& sﬂl@%f HedRilRhtion-side
the utilizati'on-side heat ~ exchanger 51

heat ex¢HangextSlof theirtiliZitiom dnit fend asrls;mi@s@atgetewalwéhﬁ thyf heat source

eat ourc unit.2. .11 _The idrefrigerant . .

unit @ e e B Lo s ee {8 eske T Gl /3 A egn-side hea

exchRh@e 51 o@ §iR utlIRbfibi06hie s hin€ MRNAGside pakti aB% 9 HtAE hefl s®litce unit 2.
site when the air conditionifyg device | is newy
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installed, and are refrigerant connection pipes that
are diverted froman existing air conditioning device
when either one or both of the heat source unit 2 and
the utilization unit 5 5 are upgraded. Here, the

ortiopn of the refrigerant .circuit..that extends fro
The i Pfeliant femeSiion AR fand Teis reftist@t inEslionpuss | e
refrig@HRCRMBEARNERS i8S RANGESite vhehald 18 cddigtidrittddice 1 is newly
~ refrigerant connection pipe 6, the |iquid-side gate
insta}igflyandzye refigerpnticggpeection pines tha arerdieertedifrpm ag exiyleng 215
condiibhbl BelEENpREHIRE ot B0 G BRIHE HRA Rick Goit2 and thg pilzggion unit 5
are uplgeade@r ti on of the refrigerant circuit that extends

fromthe utilization-side heat exchanger 51 toq.the |
hed&tere, SR perEon b RefEiecraRtHERdhat %teﬁaﬁrﬂ{g thRtilzpgion-side heat
I )| B » - o »
oGl SR REPRAREL (A0 n Gl REcifmglr?D bty R Yol Figeran
conreotipr pips 61 th2 liquohsidé gate eslve Rhghghsdgd decuiteXdy thgenaintreceiver 25,
ircuit 12. .Specifi.call he refrigerant, circuit 10 . .
and &‘F hteBtésogi.r(i,e s %pfip%?ﬁn %Rﬁa %6/ F%Ibstl}eut?sstﬁ% [}%8—3% r %&eﬁa@? circuit 11.
The klnbﬂiéhduf%éi‘éﬁiﬁz{ﬂt GREANhaCéAteds ttrobd thRnilizAords8e Béal 8xchanger 51
S refrigerant circuit 12. The air conditioning device
to the hieat-souracrride naberchergariZ® fraing dke s selingeiaphcanagetion mpe 7, the
- si.de qr i~ge : -
eas-SREBEE Efe 28, oo A, Aot Bive 3T Cbipbidsor Hhconstitutes
the gaepateatirigrdnt cimeuinE. Spédifigalyathe réfiigeraateicaitdldnsfabd air
as remaining in the ljiquid . B refrigerant connection .
condifioningsdeyiee b isconprosedyel thptiawigrimdsaelmgsrant plecurt Tlhgpg the gas-side .
refrig% gitng the non 20 condensable gas to the outside
the refrigerant circuit 10 by operating the
coifhe essondifidningddvice ¢ iis fwthat progided evithef gas gepaaationi device 31

the refrigerant, ciy.cuit 10,.and.is incorporated into .
connegigda e aipige reffigsrant et Hhecss sepatimienisn ol 15pdevice
capabf I sepRBELNIBNAARI8: AT the 8 cdiRIERIaBle BE Péifainin@ 8 & liquid

that is primarily conposed of oxygen gas, nitrogen

refrigerant epnnegtiontpepe @and gasrpbigerant commpetiasf ipe 7, andahscliprging the non-

condb RGO SRSl s BRI AR R s 21

and feefrénigenihe réfripeSint Mrthel efri fientl dirduit do.sdndés rebfpogftédinito the heat
circuit 11 without being condensed in the . .
sourprotit 3 futhedreseaeemizadimenic Famigan "pan-epndgpsablegasi grddegen refers
o sl PAFARTKS I oot DR, Ll BPafolaloptfonn
Thepfars,eaven edion dhenemipredshr 31 iseperagmedrandithé sficgdrang gt 8ot rafrigerant

. the top.of the main.receiyer 25 ther wwth.the . .
cirevi s aBsi TPt GRS B pgARIR™S through il cergpigat circuit 1
withPeleiXEdMABRRE i aleqeaﬁ%g%euiaezﬁéait @xchafige? @3 @ atilization-side heat
e

exchanger 51 (see Fig. 2). The gas separation device _
exchgnggri$ 1t Wehepteskquid-sidsodingerant grquatelli hag agesmprgosiver 35, such as in |

cooler .3 a secondary .recej ver I qui. .
the P phgttmeft, ARERBIAG I P AN B o the 9881 ik B roceipgr 25
togetePhvith tB2uhddnderded basreGitnge in fhehegioRiutdecsidd hdac@sshafger 23 or
ortion of the refrigerant that flows between the

.. P :
utiligptign-sidq leabexchaegendhiseibddger 23 and the
ut it} 288 LRz i RnafifPldthprive 1
TR R BEanbA BefIEes | B PRAES: chiodiplont PRFAPR fipries a cooler
32, & sebenddirg poswdr 3hedasdiquitescparatoo)) dad ¥ sepacaionanerd@anadelice 34.
I:(I;I%Ihg gg%lrareﬁ]{st f %tn éxc Qrcl:glelfl Arré%o il’?gn at gar:]; ff Bgr%lgyln%f %?esrefrigerant that
flows between the heat-source-side heat exchanger 23 and the utilization-side heat exchanger
12



top of the main receiver 25 is cooled in the secondary
receiver 33 by the cooler. The refrigerant that flows
inside the refrigerant circuit 10 is used as the
coollng source of the 5 cooler 32 in the present

Lo yMore s .cal | the rial tained,. .
P N sBP i f by L FaTer i GpG0d nsice e
secoﬁﬂﬂ%é&:eﬁ)&tﬂr 30f arldnBe 844 fefri@Fdnt @fclidiey Ad- ébrfd@ﬁﬁbléegas 26lléc¥ed in the
used as the cooling source of the cooler 32. This
top ofdh¢ Mgy reAeivers2 X isgoeled fihbe sermdiry secaiyer 43 ddhe erpler. The
refri S'faﬁt' 5" s inking i reﬁ%era}l? EirGRL] d fs%séde{sr thd §5ﬁﬂ1lg source of the
ircult I's conposed of a coo
coolemi2 invthe presenttenfbﬁdﬁmnt GMpars@emﬁcailypmehnalmalfobtah&:d by expanding a

refrigerant that flo t fromthe exit port of
portf ot iy Dt Do el s ROt B TGO 25 is used as
the c%@%§§m§ge oA cGolE0. TR ﬂesfgefa@@{safe& to Qi %Jnem:bg 6 ¢bdling

for returning the refrigerant t flows out Trom
Tefﬂgfﬁ entgarshid 35 3Phe epoling réfrigeriant cignid 50$ cmrhpsoscd nf)a esalong r2frigerant

I|n r,efri ant . i nf | W ClT [ s a .
inflod cifolf File Shelie L BFGE S FePbe b afitldoy o o) BB g exitporc of
the mdin Tré‘lﬁnchfZS lnf@ fAingtth@prolihes tieitoofdr 3 dddes @%lihg P&Fikerant

of the, main receiver 25. The cooling refri ger ant

outflgyt gircyiy 3¢ feripturnivg)tire reingesant deatiflorysiost fomehepeolersi2 torthe intake
410 r
side bl THprell J0THE bh ek IR BN gt bopansion
valve Béa fonteapandiigdepation bétm@aﬁnrgemaomaﬁﬂdws buit fidmh she exit port of the
.arran sggq%, tqe refrigerant that flows into the
MR IEEFYET F 5098 TEBIRETARy OV IEOM Qs Y ek cogiing tieliigepant return
Ivé
v R R B LI ERR Il KRR (0B AR cooler 32 and
returged toethe ddalest Slddw@f the poropresgomn @ 1 nimi this raaaagemmnt abe rdfugerant that

A K F A —

temp%i@ﬂ@t@%ls it 263 hr¥RigdRat ind haRiteE ﬁon—%iﬁlénia'ﬁles%ds @bléd&] Anthe top of
passes through the cooler 32, the gas refrigerant )

the maim recetver 2ot @mertmﬁh@rmfowﬁs@mee dedrepseiia temperature due to
d r1ien of .the
expaﬁﬁ&? Bg?{eycooﬁﬁg f i‘?i \)ﬁl@le:}g %18%0%&/%612 g‘lrl] d}e ns%eb?rg passes
thro@ﬂh@@ocﬂﬁfﬁ%ﬁ&%ﬁs r&ngeﬁnt thet inclndesxhel ﬁﬁ@@&h@n@iﬁe 2ds 1n51de the
£$§ ime has a | ow condensatlon t enper at ur
SCCORAAER EGCRIVERP T {F, coplsd) 1tk PRITIAR ¥ %r&ﬁ%fe@agqr@ltt% iggydes the non-
condéﬁs‘af)legged% A pe E&ﬁiegs%dn§ﬂlc§%qﬁﬁ%ﬁh§l GRS ghatGhis e 2 low
at the top (gas phase the second ary Brecei ver

condansaties temipeodtutel{epeci ficaliz) boh]mg<pcnﬁt) compand at theigas redin mﬁnt the

and the concentration_ of t -. condensahl e gas
non-{ililehatBIc R 15 Guleaise SEoR It (aphie) R sipoatery nekerver 13 as a
resuls 6C@B Y04l [RK O ¥SiideRshtioh Mdr 65FS A thzasnc%ﬁ&smi%me non-

receiver 33 is a device for separatlng the refrigerant
condgrsgplegap jn thesas stigeramnteoligsted int the top ofdh¢ secprdary mreeker 33
1nae%&g a gas reffigerant that includes non-condensabl e

The secondary receiver 33 is connected to the
miTh\e seeomdarg recébver B Rista ddvicerfof sdp@artiafthe refiidefiitcddleby the

cuit 38 gnd a liquid refrjgerant oqutflow circuit
Coolﬂgéz Qe il Feéna?rgsraaﬁta a5 Fa(FiBerak thelinelhdqs ion-condensable gas.

The &@M rdc@ivet T {sQdHfd ARG tBQIéé DGin 8RR 5 Wsid g gns agrﬁgee%

he gas reftigerant including the non-con
mtrOthlonlcsrcmtb B8 @ud ediquid refrigetanp owflowhgrcoiize. Tlm:gsvefngﬁ&nt

e GRS ST AR b BESH i 0
refridendit iebilindng AR rfdﬁfb‘oﬁﬁéiﬁﬁlﬂ% %Qg ﬁlagﬁ%otlé@éd tShd b FMCRin receiver

to the secondary receiver
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fromthe top of the main receiver 25. In this
arrangenent, the gas refrigerant introduction circuit
38 is preferably fornmed so that the conduit resistance
is reduced by increasing the 5 dianeter of the pipe,

25, S b e ARG dn et BFs L EHRAly AR oRhd B cas

refripfrahdaclimgShe andasndenebi gaslthal & infrodsced t® 8@ saSondary receiver 33
possi ble to the refrlﬁerant pressure in the top of
fron} Yhe (9o e SR trspIVEEZS. Th thinharasymsele Hieess %gﬁw@nfraductwn

c1rcxH§§§ 2 rﬂfkfefa@ﬂﬂﬁ?@@& & fha?fhe%omlgﬂx%ﬁlsﬁﬁaéj@ '?é(ﬁltc?&)ﬂy increasing the

tenperature I ncrease t uant
dianvegdrroif gfer @ipe, redueigxths Mgtmoﬁthepmmmoﬁﬁg/\bther anfigntations so that

of.the gas refri ant i udln 10 )
the 19 gER Hipag il qhhe deeguipruaecsyet b5 A Hlosf a5 possiflto the
reanéxﬁh't' PhedsBfd h9RS RBlorent ﬁ‘lh@%&'ﬁe@ Bkt 1t dfkrdbsy lﬁcoﬁ@@ﬁ&dsible to perform
or returning the liquid refrigerant condensed

condspesition 282 highdr ewsidensatien tynparature, put toanereasedhy @Iq@has@ﬁreﬁigerant

co 15 RESRAEASEEI i 4 Bt B I50HY B

condehsabild gdsiis géiefsddi byghé bevled 3 THe lighidirgigasint 6ﬁitﬂuwl’tﬁﬁ.ult 39isa
to the main receiver 25 fromthe bottom of the

condygt dpreespinedbeliqed refbigerppbcanderisd by he eaolirddrand golleptadsin the
bomﬁlﬂ (i pﬂg%%ﬁ@% séc%nﬁ?& e AR %34 ﬁﬁ%ﬁﬂ f@é%%? 25 *hﬁg%t%.g B liquid

'S con uratton 0SSI
refri gmme:nltﬂdj\h &alvieGGa ﬁ)rroafcn]agng/hhickmgtt]ﬁé byuid r&fngemntaﬁttmmf:dao the

downwa ncl tion owar ds t he nai cei ver 25
mairy Ws?h"?‘tés é h%l pHpp BEéﬁe\?S“ron ay rﬁ‘dei"firE?é ﬁ‘f'qiﬁcﬂndafy receiver 33 in
this 51?51‘[%91%5131@ brefe@bH d1§fstd SB0vE % RERBLRTY 25 ePlﬁb E@Iﬁﬁg%%atlon makes
~to the main receiver 25 is thereby automatically
it popsablg ite ecnnisyt thi éqﬂxdrr@ﬁlg@fang o@l\ﬂpwlrca@ 391ata dewawaltdl Ipglination

devi.ce
tow R i FOREE2S ol PIAY ofsiveB PR R o Bl Forigeran
retmlﬁyd gofr tht @edoid &G Radehidr 3D té!fHelHaih ReceFRE 25 ﬂa&hh’rebg a@toMRtically
and di schargi ng the separated non-condensabl e gas
Teml!léd bréhedgresiof@rdfityt he refrigerant circuit 10. The

SERAL @égia?eglfor i %ﬁ 9&¥+ecf4 % de%m‘e‘ ?&f éeﬁéﬁaﬁ thd n'gP %Bndensable

t he ga condensa
gas ﬁl:anh Ithoc gisdefrrgetdme obuamedbytgbellqmdQBIMaty)ﬂ usirey the Secﬁﬁdm receiver

5. et YLz, 2 separati o ety gne LT QICILOL
10. TIRGEpMEfordmemb e SRPRE 31 1Ok apenA @P{e' d%a% rg’[f’lgbﬂmf f€luding the

present enbodi nent has a devi mai n
non-s@pkensibl ogasretibetehm the bambfgbc)wdnmy &Eetvcr 03 i 1d‘e°dd¢ed viaa

ace ce . in bo 34a intp,a space S2 |
sepafliR nrirg SrlpSodli < up JR uek e P bF s BERAGry Feceiver
33. communi cated 30 with the separation nenbrane
introduction circuit 40, and a dlschagge val ve 34c

cohhestnsrriiop memranpdevicestt inithe pisgens embedimeshhasc davine main
bodf#ﬁe g@é&g@ggb‘ﬁ?&ﬁg mf: Sk Ih{g ? S@%ﬂo’ ﬁﬁd?tﬂfg;sréﬁ?«ﬁigsﬁé ki’he device

sel ec ransm
malﬂhnﬂymradﬁﬁaadphﬁe SﬂSedomdmytshE) gada spaet S Qﬁ"[rﬁztl'ly sideptommunicated

cl udes t on- condensabl e g e of
W“hé separatigh n}?gﬁqs%gtrail&log C“E:‘b‘F i%sanﬂé ﬁ%@e ¢ BWB gée gonnected to
the sﬁéce%zpﬁl i PrAentBBYdRRE, PmERbldE §S s TG HBE §eﬂ”£‘?a[ﬁ2ﬁﬁﬂ§nbrane

4 “pol ysul fone menbrane, a carbon nembrane, or the
34b thlakg cafifide D%&dﬁc‘tlpdmmssmﬁhmg ﬂunabnugedbnsﬁét gasnfrmraftber gas

refngﬁrﬁlﬁttgﬁ cheﬁ; 68%%’(')1{] ﬁ(g{adensali)ﬂe gas u-PlJ‘?lS ype of %e)',(ptarzﬁlon mlembrane uses a

porous membrane composed of a polyimide membrane, a cellulose acetate membrane, a
14
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perforns separation according to the difference in the

rate at which gas passes through these m cropores;

specifically, a nmenbrane that is perneable to

conmponents having a small 5 nol ecul ar di aneter, and

[

oo PRSI gty PR B, L 5B e ot
here@srefdteta einbedngiiaviok atlh@e aumbemﬂhxtmmlmxﬂm/mmop@éwthat

the R32 or R125_included_in the m xed refrigeran
perfepnsAepyatipw aesarding knthe difference ap isrrate b vl g&ﬁ Péﬁsﬁfrr@t‘é%gh these

mlcﬂoE E&EcMﬂPQ'}nen&’ai—X&etﬂ t%’? m¥abld! th 8 ﬁgn #Sha Sl
eref separ at ed % ﬁIS por ous rane. e
moleapa dmm@cr, a&tﬂmlmnne:ﬂﬂ@td dmrp@fnemte hgahg aﬂargehyole]:ﬁlar diameter. In

transmts t s fro as,.. . .
this ek RRREIohE, the P! R EAAITELES HE THIORCCOt e G o diapng device, and
the KBPQCR fILi@tuded e Bﬁﬂecﬁ%ﬁ‘lgehﬁft Ri497@ og R 1 A Xdaeh Ba®d a larger

the gas refrigerant and non-condensabl e gas col | ecte
molgoylar Wiamedgr thin whier gmmgyn gucerf m&mg@Bgas anslcantieerefore be
separa(%ed @y gx(ie;?osr%?sne QBT 5&(1:15 se]%rata S edﬁlg) ltl\l/eé'e@aecse?ectlgely

transnaksvtﬁe hoﬁ-coﬁnmeamg gashieorf f&CEas Sefn“rgerahhmtammmaedme fion-d86akdensable
e.valve is capable of releasing the non 15

gas @B‘??d’fé‘f?é ypihe fahsasstbfw & gaymbyureod refrigerqntandgiogriondensable

f
e R
causgd o flow tiiven ﬂmtspacrzbes]ctb thet slpacer S*j ThegdisalmrgevaleaiB4c i&@. vak2for

VET F TALLI THE DI T
OPenRg W &P16r lutﬂ SAMORR)efhan Fhre Vaoird? f%p?ﬁ'f ?ﬁ %‘%hi fon-
cond®hédbld tse%%at@ﬁ g&h@&@mﬁ& e ide JabAhAiAuklePRb HEE ace S, into
( REFRI ORMATI ON STEP)> First, a ne
the ad;mea:tf@cb fuerh|thez sptac Bz, and disshargiog Hesnorsemdersablei gas 2 t!ne@utmde of
ih st al | ed £ liquid refrigerant connection pipe 6
erg eﬁ?ﬁ V%? gerant connection pipe 7 are nounted and

<2>MRTEOR FOR INSTATING THROAIR CONDITIONING DEVICES
unit 2, respectively, and the refrigerant. circuit 10

of Thaaeghad bﬁ@tailmgﬁhﬁ gir gendiiening devieg} n@wnextrbemﬁfglbed
<DEVICHRSEPRLY ATION ST IR AR ENISCIROVBTRORMATION sTEP)>

soHirstea uawty &eaedaumhmed unaldcnd hegrsesice ivhit @ aqejmstailled/ the liquid
of refrigerant i %'%@In advance into_the
refrigerpnt; GQERANC PLRT i“% & Teipigerpbeonnechionipg, f e poungehand

comfébt%& hefRSutiightvsh ﬁﬂPS 2ld AAEsRERANR 2 Q&p@&m}a@ﬁ @%Vrbﬁ'fgerant

constituting t gas separation device 31 1s th
mrcu:ﬂ H!s@fdhe m@nndmenﬂng davide i eef foiyed. dnthig emangsmicot thsi l[!IBII@'Slde gate
a s refri 7., 30 constitutin
valvE0 o B SHE E VBB 4P BT DRy Y eBrE npteolieS B 2 gl and a
pres@iBicd@fuamitg oFefbigéinioh chﬁgemﬁaidvaﬁ&liﬁi@&hélfBﬁﬁgéZ‘alﬂl’t@'cult of the heat
utilization unit 5 are upgraded, only one or both of

sourggyanihd Akhesbisharzealve 34¢ offe sgparplionymEmhrags devise p# conptituting the
LA Pf ewy installed. <Al RTI GHTNESS ‘
gas %E%%Fﬁégéf}%g {fgﬂ?&?‘{lgsreat he refrigerant circuit 10 of
t h&Vlenrthe hquid refbigevagt cemection| p1pes6 food pasdefrigesant capniecktion pipe 7
ref ri gerant. connect.i.on and refrigerant
COnSHBING @K IIIBE B CPn P%mflggiﬂeae frgydi 9&651 PHreitbeisone qfpofh of the heat

sour&ﬂ?m{ 2 Gk GrifiBkibh 961 3e GRIARAL b[‘ﬂ? ok BEb&h R %élﬁ:%t source unit 2
refrigerant connection pipe 7, gate

and utilization unit 5 in the above description are newly installed.

<AIRTIGHTNESS TESTING STEP>

15
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val ves, and ot her conponents are not provided to the
utilization unit 5 the liquid refrigerant 5
connection pipe 6 and gas reftigerant connection pipe
7 are tested for airtightness whi | e connected to the
L [N as
use é‘i fglre rg rg(%fbr% ?Iﬁceusl!s: iC{ (zftst e a r cor?cﬁf@rgg?ﬁewﬁ fogmed the liquid

refrigéraiiti cohhereion pl}ieeiii]&ﬂgaﬁ @éﬂrﬂg@ﬂnt tvainedtivel pigke® atehestbd fptiatttightness.
reftjgerant. connection pe 6 and gas refrigerant
Wheéé‘h%lé%‘i‘fi Sefrigegat CP“PF‘&’rﬁna)lﬂ’ee@ am%gas\remge{%w@ﬁ@m pipe 7, gate
valvd) EndlbRBRE Mﬂ)(ﬂféﬁfé agcﬁﬂottp%\hh]@d tlé) ML SlizhHoh Ghit 5 IRE ﬁ{ud refrlgerant
connection p as refrigerant connettio
connégti@r pipa 6tahe Iga&:mﬁqngmmttcpnnﬂndn pijpe Tare Eswdébloélrtighmess whlle

n tested for, airtightness is increased to the
cmn% % ﬂ?ﬁ@i%mﬁggF} pressure. After feeding of the
ni Ffragaamg@@ gAsSasthopRaed fmlamlgaﬂaaqes@ﬁqgwed to the a;lrtlghtness—
airtightness testing pressure for a prescribed t
testeé eprtmm that ingndésrthe Hatid refrigerapogannestiongupetl afdbgas refngerant
LEASI

comf i G A0k p gy Ll aeiar il SRBa bRl e tiuia

refri§a@lcogiélioh Pigd & tiROFdsirofi gt REt @fhnedtivh pipd T lcghhﬁlﬁéﬁcdn%)onent
rel eased into the atnpsphere in order to reduce the

and the prasire o thernostionviested rﬁor aiigightagsstis incgased tgrhe aigtightness testmg
prshl L 25 Q4B kbl Sl R GRS AABRISEL b rippens ting
presmﬁ‘e fdma mpesctibedtestgstried i§ confaimed fagtthepatipn tassdd fof alt'ﬂlgltness

el GASRETRASING S5Bephero 1< substituted with

Ni ARQOSR; &@?@stlﬁ’%‘ﬁ Joﬁﬁ;léiétﬁ Rihd a{rbfbleﬁt S 8N 87 the Portion tested
reduced. Tn at mospheri ¢ di scharge operation, the
for aptigltvensds tleastrbingd theiaghospbsis-in esdeetp rrdnes tha prdssure of the portion
i,ncl udes, the i UId refri.gerant connection pi 6 and .
testel A R s i Bak BT 7 B Rro ST B sk Mt fefungSs R8ng i
include® Sbthe @ntblidng lahd of tBE paitidh téshsﬂrfor AtIEIEHRRE hEst BF e SiktitRent gas in
in order to prevent 1ngress of air fromoutside the

the apriightngwsrigsied B@m@n iaftergleasgvateipiabpesphers 15 sibshatgsdovith pirogen -
gas, Ll”ﬁistthg glezuﬁft% gT Bﬂég%g L%a&‘ RYe blgl tfiy %ﬁﬁ{)gpﬂgr?gdlﬂﬁapge operation, the

ovenen
presmrelr dﬁﬂ' tha hﬁ&glﬁnés%&éstmgp(&'tlem thaorncﬁldlb$ thg lighel m&tﬁerzngonnectlon pipe

el easing ste The, oxy. i ncl uded i
6 and,gsi1g gegaaé oficetien BiPF % totaégeéare Qﬁhbareefgﬁthan
atmo%ﬁ%_%cs@@re ih Skde B YrebETYSEss TGN f%ﬂt circuit 10.

RGE STEP> After the Seal gas is rel eased
| i Gl ambiedegagan theymiriven RFted fieh agtightnicshongabesubatituéed2gith nitrogen

o e R B R e A B g T 3 i s
The &:0\@eH ighd ingRide® th the lainbler@ Bk nMBe higkdHuds-ARtedGoitidt danGhereby be
the heat source unit 2 are connected. The refrigerant

Iehﬂ@Maﬂgeﬁﬂ n advance into the heat source unit 2 is

<NON'B'GED gsﬁggifAﬁﬁgg.ﬂﬁf,gnt circuit 10. Wen

€ necessary retriger arge quantity is not
obh&enthd sewligagis rolebyedt the liguiindidd gate)fvallvefzv g gardide gate valve 28

charged i n agvance into .the heat e uni
of thg B3 Brf Aeos SR Bd fotae el ip ﬁf@écﬂietﬁaffd“ﬂseram circuit
of th@ (81i} AR unf Sl tﬁ@féﬁlééﬁﬁt'c%ﬁ@ Bt the he2NBLAL GnftOM: Et'i‘rﬁuected The

outside as needed. The entire necessary quantity of
refrigesdntichengachin acb/anmgnetbe heaspuee uniti 254 therebyifehto the entire

refrléeg%{t ch'e{l}ﬁ IT{) \yie ; n%g%{s e et 85%81&\; r&%g% cllura}lt?tytls not o%?amcd using
only the quantity of refrigerant charged in advance into the heat source unit 2, such as when
16
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i ncl udi ng non-condensabl e gas remaining in the

utilization unit 5 when the utilization unit 55 is

also tested for airtightness at the sane time) as the

non- condensabl e gas remaining in the refrigerant

[

the r;ég"%gaglrt ﬁ@rﬂlse?{elgfﬁ?g% ﬁgqude z aie%o&g,\gfdﬁﬂmb%lereﬁgﬁan? ﬂ:schar d from the
outsidesis deedeheTh@ér[tlrg aegesdary quantity ofl@frigerant dlargedcfwrm the outside

structure, the conpressor 21 is activated,

n
whep pefrigerantis ngt chargedrpadvange intp th heemoa*fqed@n% éfﬂe seal gas (also
1nclt[c§1f1§ h&ﬁ&&{ﬁenéa%lé e réxﬁ&hir%%fﬂ‘iﬁ utﬁiz'éﬁbﬁ amw wh%Q @A atidh unit 5
whiTth t he non-condensabl € gas I s di scharged duri ng
is algoisbticd doropeightricendt the wasetime) ds the ncai'-cdmleni&abbrgab egnaining in the

reﬁlg?{gﬁt Ci,Otél?lFe{:‘[to f;@f{ts n f7o lllEn_AeL/%lgr %ﬁ g,];er% gf hgsp {he{'e%y mixed
withQROtdfASeraMahalié 8B ref?;gefaht Sirduit®, t he four - way

directronal valve 22 1s in the state indicated by the

soln thig ¢ipmit suruge, the cospsesspr Zhisiagtivaed ppd epsrationyisinsrformed for

or 21 is connected

recirb(fifh BB eyl fifing rerhigBaliCRAEAR™! 20, S ot

ex ¢hasede whach, tha ndnJch@danEﬁb@é( gasdb disclofrgdddnrmgrpoisgoperdtion)

i s connect t he, s-sjde gate valve 28. The

he é‘t cage wilk &r g é‘eféﬂﬁg‘i\g} which é‘?e\fé’e%wf“émi l}qmgmg{ltg}get cfrgerant in the

l J

PR BSR4
diresiopalneil on2d/alin ¢he BBa indiatdd ygthe edlid e iarktig.rle speanficadllyyestate in

. 37 refri ant introdyction valve 38a [,d
whichdf ARERarht S I Ao iar peoT 2. cme L LE ikragssigh e gat-source-
side BEA kb hdgbn®s, tah@ t1EARtaRE BiAE BF HREofpYssst Als 3dnrkcRdab khe gas-side
cl osed, and the gas separation device 31 is not in
gateyalve 28hEhe héné-sewrprids gémanamnuvglva@tﬁu 1y B egfatenn which the degree of
open&%gl{hereorg ?sf ar(f]lfqﬁ? o Rt steﬁflz {sca so es a%h?h % i Yhicrohil %{)(ﬂ r{%&pansmn valve

Fefril Fawn I n

36a, COOMALEFFerdik r&ﬁﬂ] ﬁam)sm gﬁi',efng’ﬁ'zhﬁ intitdductiort h&veg%?a liquid
refrigerant is conducted through the four-
refiigrapica o Ivalya 39 s disghange vale dbe SosH BRIg TR ca@sparation device
afXd r axﬁﬁth th air or
. matgéggg t ﬁg%y&%gm%gﬁgéébéﬂﬁ Iggﬁgé%ged Thi s
c oWdlemsthel cdnmp|n¢ssﬂ>r Qdaﬁsr agiented in fHiostate iofithe refrageramit oircuit 10 and gas
receiver %i roug h the.non-retur rn val ve 242 of ,the d,
sepagptiogglevice PLuhe gészlre qﬁf‘éa‘ﬁ dSETAR g IPOdh FIRPTESSIR AL A compresse
afterPhi¥E 112058 ‘Péﬁ"i%&taﬁfils BndReddai ?B RIS WAE dREctioR8] VBN L2 to the
receiver 25 heéreinis in a state in which the degree
heatspurspeiterigat ¢xshanger 23, caug*,qdéﬂ e¥changeiheat svithefinr ¢rg%¢t9mas the heat
res ure de of

source égl%depsefll tfsg cpﬁgenﬁg;fq%lg u%}e gergpﬁ@oxg&a&ose ain gﬁcelver 25

thrm?@ 0 nbheetdfh val e 4 dithebri@de digelt 20! Tl Keattbdurddsidé expansion
increased to the condensation pressure of the

valve gf epppscigdtio thesfpswsreany sidg of theamaiareqeasy A hessinisdn astate in
C
whichthé Q6 BPbPoS Rl Meleof alifstel L RARE L erkelprpssure in the range from
the chsijhar@ts&té cgfah;e d:omprestom?ﬂ td thb &s#-soefce |sgkreapanstdmtalve 26 of the
i,nc t nan- condensabl e ecifically,. seal..
liquigzpage lieg?ﬁﬁ?ﬂt GHcyih1} ﬁén‘FrP%ﬁSi? i ﬂ?gfcpvé%@%%we pe'a%%w‘e%qf theyrefrigerant.

Spedi’ﬁ@ﬁlyGth@ '?an%@r%nf §§u9@ﬁlafﬁé AR R84V iR iReeabed Q) the¥bmi@nsation
he rel ease “of e seal gas therefore 17 flows into

pressuﬁe ofrdienefrigersint éﬂhe zsturarmgaselfmmcgmnhlﬂlaselmfrlmwt fHapinsthdes the

non- oétﬁan%ab? > 835 (g%e&efgcag\g,gsr@lggsaﬁ rgglragﬂﬁ i}? ﬂqﬁl fcll1a I‘afnggonnectlon
pipelidGAB GaFigadhecdgnsction Pise Dasloehd thg@eladle of tad seal gas therefore
i ncl udes non-condensabl e gasi4hen collects in the top

of the main
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receiver 25, and the liquid reffigerant is tenporarily

collected in the main receiver 25 and 5 then

di scharged fromthe bottom of the main receiver 25 and

transferred to the heat-source side expansion valve
ﬂow% glt My rﬁalhlrgéé!l 5§f"f‘ﬁegx%fr%}antt EI'FL@ ﬁészlgg\%jd ﬁn% 1.1119 dn recFlver 251s

“SoufcéTsi de “ex I'S expan

sepaﬂltddhﬁtcpchh@.ﬁd $éfh§€ra.ﬁ1f arglasgaanefrigeaut tat mﬁldde&on condensable gas.

tran ferred to utilization unjt 5 via

The gy LA, (sa| iudfaembfmt%es G grgdhen qallgets 1122116 tppgf the main

receivbiOMd, dnd t&qugﬂi Rofri Y s @fnpoRilily EBRcldddh ki MEHTbAN AT and
connéct i on e refrigerant transferred

then dGchargéd ﬁ"aml thﬂ butmm 05 thesnanusedet B5 elxcbtnatrs@'rduleatthwxhdahsource

t he d d i
sde iiniion vA3FL26, B REME TES G Srgeied Yo Rhogt apyupaidg expansion
valvé 26 is' &bhhdtAriAtla thd-Fiheé Sa€ofWhs Add IRyulidldnd EOIRIsBRFedto £k

via the gas reftigerant connection pipe 7, the

utilizgien gnigé visathe neairetaromlveddr afithe bidgercingaif 2di the dignisnside gate
valve ?J7 ,Vaﬁld %}%e 11(?‘{5 %géaﬁ%cé%ﬁ%éﬁﬂg 6) r‘Fgc)Fe ng't}]g?ée}'néérlaﬁt t?%]ssfér?%%qg the

utlhzwubfn ufit s hecarueéd togsxchaigeGetomith thEQir ia therobar anddevaporagd in the
gas .separation_device 3 1 according to the

ut11121agp11 é)ﬁiellp@att e};{ﬁgan(gpr g} deesRNaporatgdgas reffl gga@‘rdg again drawn into the
comfiEt§F Rl ORI BlIF 209, SaROBR R A0 Ao
four-palyldeettshal malve@2t op of the naln receiver 25 is

i ntraduced into the.se ver 33. e Coo

- PG ool 8 pER RIS PS8 74 Cia g afa o iy no-condeistable gas
from&¥PREA PR frY, %%lrzylﬁ cROdt 80 B ﬂeﬂ%ﬁn&pﬁsﬁﬁéjthe%@g sépafdiiofl et 31

as a 20 cooling source is circulated into the cool er

accogiing to the ddlowing typslof pm@e@igrs Friest.rthe gesamirigerrot indrodyctiomealve 38a

is op?[geg:leian &wnﬁ%g Pefﬁ%«%gli Sl'n?rlgglpig f ?Igorrll:: p&nﬁﬁ%ﬁaglgsgegg gg?]ge%[éﬁ in the top of

the nit rezeVELDS Rlih@odiRsd fifio $he et st Beilv I3, trhe costiigrefidérant
receiver 33 is then <coaled by the refrigerant flow ng

returp yakyg gifa end thegopling gxpangiop yalve dha angdharpened, apd gefrigerant as a
coo Bt 2 R LM S0 B ol GRSl plucicg
the nga-s:ohdacs]sablb gue mandwoed amuomlne seeonmmracels'ex( 3 bk fgac adfiti ggrant

0i | oi n ared to as, refrigerant
m"l“ﬁ t&%% ﬂ@‘g %’é%%@cbg% as;t “%BFP%‘EFE &%atth‘% freon @f‘?e‘t"fﬁfe;]3 is then
cool KBGO & 1Yi gERALIYRIng (Brougs 11 JoBR¥BY, Lbortibie thétdol i’saéonld@t’fsléd and
of condensatlon thereof and the concentration of
the rﬁangeraubﬂ@\@mabﬂogg@ &r; qonler A2 lsg@@pm@fqd; gteﬂwﬁrinm@,cﬂmc@dh@mon-
condehsg{)% ?xg%%‘Loaxtl Q?e LPPI ed%;geé% Jire S%e&gﬁcgg& boclgl}eg?éoﬁﬁt') compared to

the gaErBHgaaM, ﬂﬁ@x@hlbeﬁdéiﬁalﬂ@ heigteslicied A1 thdw@pOtHcr@idathRceiver
secondaréﬁrece|ver 33, but is again returned to the

33 agypiesult atbievatuap fackpf C@W@nﬁaﬁ@nﬁh@mf» aidl the P@mengéﬁuah@f the non-
condgtﬁsfaf)i S Yr? 1&as géf’rlgga‘ﬁt cto?le(gtgc? Fc&y fttﬁg se%gﬂcl.l aler 33

nperature o |qU| I ger ant re e
increhfes. Onitle asthendmndrthé!ﬁefhgermﬂtdmdeﬁed) ircithe pecondargireaived 33 collects

| ower, than the refr.i gerant tenperature in,
in the ResSap of MeORITar LBReivarriay BYF B5ais FROUTGORY 1F BUNEocpiyer 25 by
openﬁfg%b ﬁﬂuhﬂ@frff%fa!iﬂ S8Rt vall idaeD{T@tcﬁcJoﬁﬁg by &the o1, the
i ncreasi ng he concentration of

tempnmmre @iﬁ therlspib wigecarit mettlm@dtt@ pheghain In@:etmr A5 frepeihg eecondary

refr nt as, a: sourc
receifl Ul eiB L DA N8 PSPt (oheciu RaR: R B,
Thertfo€d, ile SoritHButd® fr RS ﬂfﬁefrﬁgegm il the hefinfdeeidet D5 dlBincreasing
i nt ake side of the conpressorg 21.
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The di scharge val ve 34c of the separation nmenbrane
device 34 is then opened, and 5 the space S2 of the
separation nmenbrane device 34 is opened to the
outside. Since the space S | of the separation

. . i th t
e RS I TRl 06 e
evapofacd gdisgeramcis adiooling fuerceorausind erclainpe hga svithcthe gad eftigerant

that jrtjudes Hgt@ﬁo D -aceogdé%?blg%gg gjrggr Yacas S itake sidh S the compreseor 21.

COITHE SREAFLEJallv 3461 W LR ARG OREMESBViIE4 is then opened, and

condensati on pressure of the refrigerant and the 16)
the spaeroStfdhé scppration mambiraneedavids| 34sk eperisd towheroutdide. Spwedhe space
svof et P EREPe Riad o P Hic SRATERAEE N S o ot secondary
recetvBEBBftRE SasfrofrfRehnt (fe@¥ad) iAdIRding BRMoALdoABeHEBHIR G EolReted in the

by this pressure difference, caused to flow toward the
top afhe ecapdary prpeives 4 b igkiodisof Hilp i spacR SroaishePESTIRG Giffprence

I .

cor AP B R BB b filant nd
atmsphae [Bessard is @sthblishesd begveeh theugbce $ieand Shasgraas 81.iThe non-

ane .34b., Once IS operation has. been_perforned
con@’é@ Wé@é}@%& the %E,gaf H’éldreﬁ%‘hﬂ@ﬁ?] eﬁé%%F@f@é%cédntﬁmugh the
sepaf SR RSah 3 AHEy lﬂi%&uf@éimgﬁﬁé%us%gwﬁs\tv!tewﬁﬂ thesfice S;, and

~and gas refrigerant = connection pipe I's di scharge
is refensmhintodhe atindsghera tiroegly thaidiscifige Talee Adn Quothd etisabie, the gas

refigiapt g G R e RO AP epases) Bheftpagine thioigh the
sepafafibh n§@iahe 345, Omde NS YFerstich h8dSed férfdriRA 36t a prescribed time, the

I ntroduction valve 38a, liquid refrigerant outflow 20
non-gefidgasabmgasgpmaiingcindrgbquid refesgant copneationpinefyandgas refrigerant

Iy A . cl. i )
comSESuTORRL T AR 8 AR DEDRLERE e GRS Rt s
dischuegdd fixgm olpereili geoant cieniase, andlthe ¢@kihg bepaieivarniabedoacooling

ich the gperation for recircul ati nq refrigerant._ in

.wh :
refriggrant e YaJe 4fr. 285 Tediugerant ontredusien wilkie d8asJidpdaetrigerant outflow
I . . -
vl 90 B RBFIBL1 00 14 b, gk R 93 e clos
da€lesd i ivhizhithe Romgcoridensabécgdsiicdistharged diriag deatingdiperation)

e 05 S BRS-524 e B3 e in e

refrigdphtleprodit 4o i@{)}erfdﬁﬁle& BYREERRAhg dferhFort ATRASHiRL, he 1S lt8way
gas side of the heat-Source-side heat exchanger 23

direciipgaltiehic 2ds i thestateindioateddivahe dashod linsin Bgi ki specifieally, a state in
- | he,d f o i.ng thereof . .is adjusted.. A
wich Pl o B s BRT SRR w3 S B 2,

the isilasige oNthe@biPressdral ] i€ 06nicoRd te fhel g@e kido bf fiRtheansonddevside heat
as refrigerant introductjon valve 38a, |liquid 30

37a, /
exchiigger ?ge?%r_rhea&a?tf%%d@/ SFRAESIgY XalvE Af igiingctiale dewhishhe doggee of
opené?r@lﬁ&?%f'gs'nag tst}e'&?AQ@a%e ﬁ%&%r&ﬁbﬂﬁgg‘?ﬂ%f‘cg tﬁé‘c&fl@tg%%(hansion valve

["ose e gas separation device 31 1S n
36a, osding\Wfigerdng retomprabssifia, @b reBigacint inttduction vahies3 8af Bad

e G PR e 8, 5 B S arion v

31 alk QMR &28 dndA e BakkepAARELESEE 31 RinbEi Wi Ch the gas
refrigerant is conducted through the four-way

di Meenithmedmprasspe2 Dis activathdimhisstate pLtheirefnigeraint cifcuiti 1§ and gas

- Si | 28 d.t.h fri t
scpata)n 88708 3P IpO B Sretiekloe AP il Sy Einrieht PR Kormprgssea.
afterli¢th @idtga@reftipérintis bénduaked eitroligh Medb@angey fiedtionhltAVE T to the

air in the roomand condensgd by the utilization-side
heat exchanger 5 1. This condensed |iquid



10

15

20

25

30

refrigerant flows into the main receiver 25 through
the liquid refrigerant connection pipe 6, 5 the
i qui d-side gate valve 27, and the non-return val ve
24b of the bridge circuit 24. The heat- source side
. k val ve C e 0, th NS am sj de of
witi RIS Bl G RscBRN RS 1 B RO B Blpe 7. The
refriphancegisteredfio epanilngtidherieds dadseddp estlRbge héie withithe ai® in the
duri ng coolingeggeration and the refrigerant

roorp ek gQtdgnsed byrBe yabatign-sidedieat Frehanese hhrldes aqndensed ligwid
g ER R D RS hBEks RRUA, A0SR OBl e
the liquid-cids gdtetvalvely, ewhithe meniretom yeles24lr &f thé btidwe circuit 24. The heat-

sour g S BB S o i g o SR Sever 25

heref OB #E R SRtd iAW IREIEERWeBreRlof bp&hif £fnkted e {s@usted T same as during
saturated gas-1iquid nultiphase reftigerant includin

coolinigeopgmtion oardleths sditigergaigpressursdn ithe seatioryfromdhé digelwirge side of the

remai ni.ng.n the lLiguid refriger,ant, cepnection.pipe 6 ..
comEER 30 9 pltheb Gt HC PSR AP B SE R EA ffgstantcicui
11 igiabeased t6thd dvddegaliopi@sdulies £the refriférames Spévi fcdlliyethd Pefrigerant

mai n receiver 25, the sanme as during cooling . :
Presgpe Huthe sRrin 19¢61veRE? Isdasratied thHie cRBACIRMQRPTESIES ofttherefrigerant.

The ?%r ﬁté'dgé:ag-'h\ﬁ%{d %ﬁltfpﬁa&%@#gr%faﬁgidcﬁ{dﬂlgﬁtg% h?%—'g%dglelgable gas

rigetrant” and a‘gas r I gerant t
(spetifinalbyo nekd gagrtmaiga, in Alid kequid hdrigasntrophnecgieon pite G fatk gas
.1 ncludes non-con able gas is collected  in . the to
refriggragifOnpgsign ek tefﬁ@%g, ﬁ%iema? Fhecispleds Srareiget gy o the
mairt REVQEATY, ke GBld RGuEHg bholldpopelTibh. TIRGRHYREant that hi\eflowed into
l'iquid refrigerant is discharged fromthe bottomof
the maie rengiver 28 csdoperatedSnta(r laqwid tefngarfnirand @ gap raffigerant that includes

heat - sour ce si.de,expansi.on val ve 26, This | i qui .
non PR ERIE ER. RpECEBERT Pt Tt Soiies AdhRonditide gpsis cotiected
in the XRPEEthe haetedeived 3, an@ HiRaRfalreifidePard i$ tepBRASE cSllcdted in the

of gas and liquid, and is transferred to the

maiThEegRiy ok, dhe liquad rafiBggrantis AsphyegedXonythe hatlenhefthe ayain receiver 25
ot AR 1180 902l S 2070y LGB e

transfarabtoskehéan-sexrct gikig exrmaionwalve 286iis expranded @ito asvd-pRase state of
heat sourc¢e and _evaporated. 25 Thi s evaporate as

ges g iauigh angl transfgre e fieieAt-1 - 1eehedd ﬁ%%ég%%%g’ia thegqon-return

valve B&d EPEE bid¥e cibdiesd. TRB %ﬁi\é@rlaﬁtetrza%ferr-gﬁ €0 AR HRaRRF A i@ heat
for discharging non-condensabl e gas as the one :

exchpegdr @3 e cauded tongxchagslheatgvidip air at weter asithe hieatgobree and evaporated.

. performed dur.i.n eat i ng,oper.ati pn. Since e.
This SR BH €1 G ETHIS: by SPRinioahs Framegr L Siaiae foyr-way
diredtidgalop@veatd. on descri bed above for dischargi ng non 30

condensabl e gas during cooling operation, description _
t héhe&fme apesptian fog diselmsging coFablegasmsthe one performed during

ONI I Al ] T
cooliigdpratioh AR Kl bintotfas b hidkite dleraod, Seq e Brbdedure for
this opesdtadnl ik fig: dahe ad eivit Of tiraperation dedcoibed abovierfesdistharging non-

ew%g%;?ent_have such chara tenistigs as. the follow ng.
condgpsable.s3s (ufing copline RFEAION o ASFEP B TR s ofiedas
<3> FEDAFERESOF mﬁglﬁﬂcﬁﬁwlﬁgomﬁéﬂng{lg}j | RRD RTION

device 34 is connected to the liqui refrigerant

METHORTHRREOXhd non-

The air conditioning device 1 and the method for installing the device according to the

present embodiment have such characteristics as the following,
20
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condensabl e gas (specifically, seal gas) remaining in
the liquid refrigerant connection pipe 6 5 and gas
refrigerant connection pipe 7 can be discharged to the
outside of the refrigerant circuit 10 after the

<axdevice installation step (refrigerant circuit
fornatlon step). Therefore, the size of the gas
s e pattataicddndRionigy diicedn thegas echaepidnidavico P aaviagthd separation -
the use of a conventiaonal t gas separation

. ! | type of
mcn&&wed@w%% 1§ gpRnerisd t%thedwﬁ %}Q%Fﬁfﬂg‘ifa‘&fmfﬁﬂ’ééilt?éﬁtn"n'
t I+{
coniERly g TORSTAERReal i RERIA0H G B BBt conpetom v
and g4 rdﬁ'rgerfglt oonrsictien pips t7ajah bb dtsnh:crgcd behomltsrtde df theBefrigerant

.t alLr condi.ti.on t he co
cirei ) Sdsfit Ge5at PRl e ey RGP ERAGh sfebky Thegefore, the
size @PBHeadak eéba!raimmre@% MR Qhn b@%élu&&?m%ﬁfp@ﬁ&ﬂﬁﬁ%ﬁ@h& das
remaining in refrigerant connection pipes 6 and 7
conwegtimeai |tmnfaae @Ienac@en idemwthah requuey efargegerdahw aqfradsarbent agent.
n the 0on3 ensa

The alizg gﬁg} d% Ss{aogléceglﬂﬁt 15 ttﬁeéefﬁ’é ?ot Pl chasg unl { ezevagua%log%peratlon

durig@oimneité Retallatiéhéane drhiztadi on unit 5 via the
refrigerant connection pipes 6 and 7 in the device
<Bﬁ nstallation step (refrigerant circuit formation
Wi rna f
7 i e ol o R Bpp o 3R S8 (s icaly, cooling
opemlmm tielatating uparetion ﬂ@ei‘feanecbxmdahg BON- c@ﬁleamﬂtlet #e8 remaining in the
utilization- SldeéP exchan er 51 reas

e S AR P e s 3 SR p B YT Dot geraht i the

refri&hhd GRLAND ih l&?etndnnéanaeﬁsabfe in§ dRALIREY st8 S5 ¥Rd B&E source unit 2 is
non- condensabl e gas usi ng e gas Separation device

conr@gtet 4o th@glttlizetusemt &viaghe mfnmramt@ouemhee plms 6and| Ttip ghe device

on sabl s dj.sc e
instdtlon S8 UEIIERT otk ST SEDPRY 8 b Ploh) fif pPbssure of the
refn%ét@nﬂsﬁﬂﬁﬁ}ﬁf@ndérfsﬁﬁé %mabﬁémeﬁvdeh @hdlﬁdafrﬁdutcémde heat exchanger

specifically, the space S1  side) and the secondary

23 and the yidigaliorr-Fidaheay eX@h?@g@fpS&dé ingpeagedy dhe pem-gandensable gas is
sepa%?;agcr:)cfjl %3(&90 e Q%éﬁﬂl}ﬁatqéa g% tﬁ’lfs ﬁ%@%?ﬁ&&&d fh- @@ﬂﬁ%ﬁ%ﬁa gas using

ncr ease separation
the gab keparaivtydevfcetNehavingrihe mpdmnsa b‘lcml:g‘aﬁe demiciel3d, and the non-

t nbr a 34b h b
conderRio b0t ARERIRE 6 Beautie ehibe gererapt FHURND. By his
conﬁéi’x’ﬂﬁic;n' e r??stgx%\Hﬁ@reﬂce BewlEARt Pﬁmaﬂpélﬁé GBe&ﬁcatlBrethe space S;

refrigerant that flows between Heat - sour ce- Si
sidehaait the roadgysideIspaeificaly theispace Sa&ld@mfgh@@pmpn membrane 34b

exchanger 51 cificall f he S refri .
of thE B A ROR B AaeRe 46 Fu b ngre BopEle st R oigpey of the
non»@f)ndelﬂﬁabﬂ@gib ih @Reicparatig® mehfbr&R0i48 ¢ ah Yher¢TBredtienBincdd.

di sposed in the secondary recejver 33 and separated

i nibthe noncfgndensable iggedischarzarieningbg aif sendigening devigmnt, at least a
|
portfoﬂ%f ltltgeel%frg%?ajg ‘ri]ﬂgit ?I%G/g S03ARh % ica a%{ﬂlr&b §iae iR @ga{a}ﬁgeart 263 dand the

receiver e non-con € gas |'s sepa
utilizigiongideieas ewhndder 6 (spenificaliv tiddas oéfrigh@nsiapmdaig mon-condensable

ne device 34 from_ the gas re er an t.ai ne
gas Fgfgg I fhgdpr oS bg apain r%?ﬁwee%)ﬂﬁ peol efL\rw &’5 gler 32 disppied in the
secofl 4@ ttdeyved B3 %ﬂd k&JabdtSPIAd S 1ih A rblicBOnt 1 a L gas refrigerant that

non- condensabl e gas that 1s processed In
1ncll$@p greatdnesondensabzrges irBdhb sedfontliry rewrear éﬁ; znd thenm aorglensable gas

34 can b duced b d
s b GoiiaoF rerirg o8 GRGRaany S Reabt SraduSh P bty 34 from
the gk r&ffigefai sMERERBY ghBaHd 86pardlichhBy HaS conﬁguratlon the quantity of
21
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phase of the secondary receiver 33 during gas-liquid
separation can be reduced by cooling the 5 refrigerant
in the cooler 32, and the concentration of the

non- condensabl e gas can be increased. Therefore, the

.separ.ation efficien of .t he .non-condensahl e gas..in
refri R ol Firorftnale g 1B Bk 3R Mg RRbA membrane
34b SEAB EeAcatidB\théifbrade 8&Acd ™t ddnteieducen b lib@ﬁﬂmiﬁ%aé-nqﬁiﬁe

air conditioning device 1, the gas separation device
sepagtion in teraendary teeeiyHd nthiequantty oé e spfgepat icudeddy the gas

- . o | .

phask S Sl 1p 202 SSSUERRSRENNE oy 10K o otng
refrig@ant Se [larcablen 02 dendi the c@ibentirdtion dfftee netcdngensable gak oz bg
e B i b A o B st b i sepration
membfint 34668 Rfe sehi@fiond REHBEESR JRPR: 89RLEHS ARILLr SRBincand

t he anmount of " gas processed in the gas separation
<C>device 31 is reduced. The size of the gas separation

devi ce 31 can theref.or e reduced. 15.B educin h )
O RURE A FopdPphigg MEHEE TiBF shy Sy Sabhn SEvAL BiPEh G e main

receivBals provide@ketheiluid-18e FeP@E@hint 4 cEi@ N5, ldnt Whd fth-édilefsable gas can
separation device 31, the amount of thernmal ener

: . ! . y .
be sepamtrslddiseharged b thegastseparpedn deyigeatit afien therefrigseang %oa/mg through
SO - . < li . d i .
e AR MG PR R IR E RSP Sy s pteeran
that inblyde?fbrcemldensaBR: gaoaidi thelimogntiof gagpecase@hinghé @as separation
.device 31 is the heat exchanger i ch _uses as_the

devigeol)| is mieflusedirlde staseot g gas sepatpion dyieeiHli@a theyetorp be reduced,
p r . o r y . .
A FAR 0By 55 | PORRIBELN O g8 8 okl cole i
the cpeler B2 eomtitutinigrtbeigds séParaiBimdeyidelid,, twaineunBef thernzal energy needed

L heat t be dj i nside th
for c&ltns i P SR CR i Cosle ARAISE BoTRUBH Al 1y 1 or med wi th

<p>t he secondary receiver 33, the nunber of separate 25

conponents is reduced, and the structure of the device

i sSAgpthpr ¢dolling sowEs is unneerssaay in e piricopditionigs device 8, tecause the

n r r. . : .

coolbs SRR G ARt B SOFEEA AR i e s
cooliln'ﬁ goiirde tHe refifzesde (pdariyallyea @bitidn o3dhd e frigekant fetporirily collected
. _the_main receiver  25. Therefore, the refrjgerant in
in the Fitiees veretieithat floss thrgughy tiedsirizaigt ¢iFntly.

co ' : - I i

SfhEd He%?fég ?QE‘WI B51AHGRERD f&g éﬁsggﬁéi %ﬁcﬂ; bife deohdary

(gas phase e naln receive e I ncreased.
receixér33), and hsentegtablydofnoed witls thel secanglatyhecaver 38othdinuindrer nfjseparate

device 1, the liquid refrigerant .conn i,on pipe 6
comigigas et gt Berubiasie A s P, asteh f or
<E>airtightness using 22 nitrogen gas or another sea

gas, and the seal gas is released into the atnosphere.
Thrta¢ eireonditipeing devine 1.othe ssopgdary geeeivendd iy comapeied sthat the

A N Y R
to thé BAUCRMeivIES. TWerefire he offi@eantdAshe main receiver 25 is cooled, and the
concentration of the non-condensable gas in the top (gas phase) of the main receiver 25 can
be increased.
<F>

In the method for installing the air conditioning device 1, the liquid refrigerant

connection pipe 6 and gas refrigerant connection pipe 7 are tested for airtightness using
22
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recircul ated through the refrigerant circuit 10
together with the refrigerant can thereby be 5
reduced, and the risk of degradation and ot her adverse
effects in the refrigerant or refrigerator oil can be

. el imnated e [ [ ' [
o 5 U5, SRR OED I 5T S et
the ahsi@Y etoxd)ges ghsthat ndhriait@ ih e 1&lid efitigegas cofindctien pipe 6 and gas

.airtightness-tested portion with seal as during the
refriggranti cGARGELE PiRsst phiy thase steps cantke r§§%ﬂedg %?%@? fY¥ysen gas

. 4 ; ) i
recirE 18R UG e MHCEL VI 10 By BRSO ADEE RSty be
reducaip hnd theeisgad deghdatparaadtothien el vatsengffactria tlonméngsadit er refrigerator

1 %gg introduced into the secondary receiver 33 in the
oil g ehimusteds ot urned to the intake side of the

c omswge%s%[s iRdludddain tRCariSieht g9 i BfelairliehMbis-tetbd Hbr8idh can be
circurt 37 connected between the cooler 32 and the

reliablytraeved blesudititubiag Horpmbieni@es ofithe pgtiglinessepstedportion with seal
00l | refriagerant outflow ci,rcui 7 al so be
gos PR AR TGS Glibe b bt B sEUTBH dleaihl B 2 DO

<4>0MODIFIGATION I he downstream si de of the heat-source

si de expansion  valve 26 (specifically, betgﬁgn t he :

dolinde haysmqngenes sasepaatan deyifecd  tiegaobngishdgespnt used to cool

i B ' fddBiver 33

e 481558 A0SR BACLD HELNER AL 2y e
in thi 3dolengDispotuatetdo ithet intakh eidh @f thesompeassuri 1t vii 02 wbling esfrigerant
outﬂ%gqi%gggbitclgﬁgﬁ d?‘f\\lz{a\e%e;tpé _cc)c}%lglf 3 %edp %2? A endtqi" t&e fQpressor 21.
Howel&, ﬁg&ylﬁ'g‘%@fﬁ gé%@ oSRRWSERA AR AhydBM KeBordvided Bas to form a

l'iquid refrigerant introduced into the cooler 32 via _
connepigorclosiveergthe ebolieryd2 amd the dbvosiresint gde of the heatapource side expansion

C ects the exit port of the .mai.n r.eceiver 25 and .
vaivg B CeTish 5 5 BBt do@p kiR B T REF s s Sffnsion vatve
26 afi@@le HolGe@as va Doy Blcrang 21a BE thedde citeninD4); sOndRO gateparation
gas introduced into the second&r@gprecei_ver 33 1in

t he
deviegbi leincaporaigsiiaipsthe heatspwice Hait 16% pf the pHrondifpnigg device 101 of the

' i: - revided so as to introduce to the
pres@éo @ﬁﬁ@%ﬁﬁ%mﬂgégwre gas refrigerant that flows
<5>MODIFNICATEONT ake side of the conpressor 21, as in

th as separation device. 23] incgrporated i.nto the .
helt e g vamerianed. %@Z’CB#T?@%‘_}%’F?E ol ltqu&ﬂ{ee?agea@v jiggoduced into
the cBBikr 85 vid e ROSRENVEATRAN iRl QRufMVRat ddnfidds thé exit PodGf the
these circunstances, a configuration may be adopted .
mainivesiedy2 drel the oewlerileis abed dssht ogplingrrefigarast tgeepol the gas
.refri.gerant directly .returned.to.the jntake side .of .
refi bty D 20 STFeF EEPgleia S oY BORIaRn el Bin the
coolé3 2. $lowiavkt, 8dodlind redidenant TOvE OIRARITSEh ey Baprotlided Baage

step, and the flowrate of the | ow pressure

introdu¢g joghe serler X e ﬂ@ﬂ-pfq';.sqrﬁ &as refagesand it]@p.é ﬂ@fwstt]af%?lgh the intake side
oruSSRERSEa, Ry G B B BB S s
unit 265 bf fhe mirconditioaingrigiick A0k bfithe tphesehtanedifiestmrshowasn Fig. 4. In

refrigerant flow ng.through the |ntake §i of t
thesg. GFgHBLISFS. 2EORBEVFERR TRE OF Aol Shipsby ety fte ot e low-
presSRIBLER B erdnt dirdOify féﬁ%rﬁ&i ﬂo%h@ﬁft'ﬂ&%?ﬁe-of,tﬂﬁd@ﬁ}ﬁ'&s%h 21 from the

junction Wth the cooling refrigerant inflow circuit
four@6 difectibmal ivatvalRa is linkéted dwang the non-condensable gas discharge step, and
the flow rate of the low-pressure gas refrigerant returned to the intake side of the compressor

21 after being introduced into the cooler 32 can be maintained by providing a bypass valve
23
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of the conpressor 21 and the junction with the cooling
refrigerant outflow circuit 37. 5 <6> MODI FI CATI ON 3
In the abovenentioned gas separation devices 31, 131,
and 231, the cooler 32 is a coiled heat transfer tube

2o ERRE IS AGRL 6 B55ARLR 5 SER et B AR U UBE e i
of the@ERIpYREor3s toHyond tidntiRe 6ia6 BE tHe@Ynipeesbdt2 19TRe valve is mounted
refrigerant jintroduction_ circuit 38 fqr_connecting . ]
betwepi theg begiiparyith Bespoling refrigesant faflave pirghit 330e0fifhg ftakg side conduit
of R Ekoriprin fnk 6 A28 (ERBIAL AN AT ABIOW Hrouit37.
<6>MODIFIOATHONIRVIi ce 301 of the present nodification

shown ip Fig. 5. <7> MODI FlI CATI.ON th .
b BirelteY S oge e A AP Lol 13308 231 thoggoler 32 is
coildtaBBankfer thse dibsbibdinsIRlthd 8680y RIERELYS. Gidvedet, a38oler 332
for discharging to the outside of the secondary _
that isesgpirgiertr@g thersscorkddry regeiver I3amny glee hatomsnigd e g gay refrigerant
.. t-he.cool er and collected in the hot f .the .
introg e P T deb PP lng e Sohiut Fea e 20 s G jpg main
receivBe24,iad i thergb EépaedtidRtdetiee BB R inMBipordted Bitd e héht source unit 302 of
However, a liquid refrigerant outflow circuit 439 may

the agy eomdgiongieslavire $04 of the Aresenbmpdificatighshorni iBXisHet ween
<7>m6[ﬁgf¢ﬁq‘%ﬁ‘{ ecei ver 33 and the downstream side of
e heaf-source side expansion valve 26

( s pethiefaboedrhentiohed waewpirhgorddavixes 3éaA 15 28Ik anfl 36 hahe liquid

.heat -souyrce, si d 0 expansion valve 26.and th .
reﬁﬂa%ﬁntr%%ﬁ% Siratiy a2 %024‘&565?%&1@48 ths owitide Bt ﬁ%agj%meﬁ%ﬁ?wer 33 the
liquid 4 frigliint PorldRRsed ¥35hS ERAEANI A LB¥IELIARL bbiGA P Heab&Shdary

Intothe heat source unit 402 of the air conditioning
receiver/3T s cHOdeatdd sorms tp reswrthe rguiidfreftigeianhtoshomwain wgceliver. 25.

6. <8= | EI CAT 5 1nt bove tioned gas
HoGigrap ot grees arben g0y syt 338 PR SR 30 e e to form o
conneEEEHBR k2 e sESRIIMS Tectivdt 3B iang th@veRatah sitlé offitieIaaesource
inthe interior thereof is connected to the separation

side gepapsigne ablieAodepifically hetveandhadewndrsamesidsy afifbe heat-source side

) i . : o i an .
o SRSB4 S P R 05 OB 26y
gas deparatied deded 43 I ®eaipvastedidto thaliemgotbe usiodd2of e air conditioning

.disposed in the ipterior theregof, as in the gas
device, il ahihe hreset e BSHON R b’b]?‘ﬁt ®d into the heat
<8>%ﬁéiﬁﬁléﬁﬁo§0§ of the air conditioning device 501 of

the 0

pr esent nodi fi cation shown in Fig. 7. The
nuirbthe abbveeprioatdgasoeponter devims S 1t 2hh antld3 fabe secondary
recelgfgf % ﬁ%vlrngg g%%h%? azaf%elggefitérq reﬁﬁféfi]gf ulf‘:e%g Lsgg)rr]lgecttgc{s to the separation
mer¥edlefdeGRE I3ANiH tHeReFariash RERBFAE ifbddeNdrCardult 40hHelWeder, the
cooler 332 is provided to the outside of the

sepatpsion MR raneeeiicast4 magalsg b integrally fumerurith tha sepopdary receiver 33
iR L2 RA0RR i g ok BB BT 53

incotpokaed Altd shefheansdraunitrs 02 vd thegfscaftionig doviaeddil o tit3dresent
i hcarporated into_the heat 1sour ce unit 602 of the 3#
modifigatip sy hi Figel/iThs ngorbene! sepwrafscoumepetiy aeusipiing dhe gas

sepatiBWlel e 559 is tHerel FediUED Ghd He sHELRAFAS BN E QERANE Rhriplified.
<9> MODIFICATION 6
In a gas separation device in which a cooler 332 is provided to the outside of the

secondary receiver 33 as in the abovementioned gas separation device 331, the separation
24
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constituting the gas separation device 631 is thereby
reduced, and the structure of the device 5 is
sinmplified. <10> MODI FI CATION 7 In the abovenenti oned
gas separation devices 31, 131, 231, 331, 431, 531,

men‘{%aéleévﬁ‘e ; he 3%? soeggt? {et%ﬁlgle% 3 Sm]a%]atso 88 NOSS e?or‘r:n%d as in the
gas Sephrago ﬁé\h@d%&ll iGopbradsdl intdthe hb@ s6®eo 0HIR6H2 6:&&1@ lait@¥ondidioning
é@flso be integrally formed with the 10 nmain
devipeQ; qfethe prserganadifieation shawa épbigat-i ie ryeice af separate components
t:
cond ARAER ko 100 i FRARSS B ORGPl v
issimpbfied.i n Fig. 9. Under these circunstances, the

C [ b di sposed inside the secondary
<1¢?§@éﬁ@@§%§gﬁﬁﬁ mai n receiver 25, as shown in Fig. 9.
The, e %s&e&éﬂt@ﬁ&ﬂgstﬁpﬁaﬂm@&@mé 3¢0MAt thmgmh 830and 631,

separati on device 1 1s thereby reduced, ‘and
the sstandetyumeeeivér 33ie camncctsd t theghaiplredeived 25 vin the ga:s refngerant

mtrogg:? Ogle@il:ﬁ%it%glglf tﬁezfs)erf]gn%gyo[\rleec%%} 5%%}%9 aggi) tﬁ gflg%rr]ned with the

mairl REeiCO EhSindBe ?@ﬁse@@&tl@ﬁ devid T3 Nmﬂélﬁwa@éi‘ﬁnﬁﬂhaﬁeit(@ource unit
cool the &Fs refrigerant includin

702 pbthe @b readibiaping dguise 781 pEte dresent m%ﬁ%wncﬁmwnén Fig f- Under
e SRRl UURES R PRI URBL AOUARER3 and
mair RCEivHedS, eSstidyn INEFig.ahThe h&ﬂb&%@pmﬁmoﬁipenmﬂmearshﬂxtmg the gas

val ves 243 and 24pb of the bridge circuj 4 .and t
sepagiop dRxige fat s Upfreby Froutet. o6 et irygress thedeviy" lﬁﬁgn@a@fd

<11>°'ﬁfR§f)?ﬂ@§Tﬁ9N'Sce 831 housed in the heat source unit

e alr conditioning device 801 of the present
nothi thie aho vamensiooehgasmsepirgtion devides 3L hl H, aélsé.”l 4ilnéal, 631, and

of t erant, fl owi,ng throu he

73 1,;%}& §900gp 32@“@% %ﬁ emayly; R 0‘6‘8‘8‘?%&5 P 53{’111 4’ F?*Farﬁ eran% m"?“dmg the
non-Bdeh&dbld BRI@AEcted HEtha P th®@mafORbdine 25 Holvgeeraitooler 832 for

flowﬁnggg rough the cooling 25 refrigerant circuit 35
supeggpoling mulmgef@ma@éhatrf&“éag@éhe meavesiversiSyaey bheonnected
bernERL RNy Bles 78 ol g OFRERRE gl T4 LIP IR L port of
the n’uﬁ? re@evenns, asritl thegdsiseparstionafeviog @8ahbuseddn &wgﬂ:at source unit 802 of

refrigerant that incgludes non-condens bIe [
the wq&dﬁ@@e}wwﬁ 01 Oh degireestt MopHAIRI IOV iR &ﬁe%@m case,

I F
sincd 41l pPSEERBAL Mok BEThoGEn e 1Nl Esiat Re gfé‘éta“nff“ﬁ‘ AT epoled
rathahamecp@tion the3B®fotbn emwotintadifi conhmg refrogerad thsgthr@n@latbe cooling
fii .can be f Ssto t he ﬁegaratlon ﬁane deV|c§ m.. fth

relngd; é“tt%rﬁ“ R dSROPANE SEPS mpresses, HOWEYRL, wngs P%P?rlfﬁn ration of the
non-G8{HN &M pAtinAHEEE inQRe gésrrﬁﬁﬂg‘ierzﬁl@can_rﬁbem%ﬂs%ﬁﬂiy' s@ﬁa:atmg the

menbr ane device 34 and the main receiver 25 nay
refrigerantgnial 4 quid sefriserantrandiaezag sefrigengal that laﬂudl@\n@ecoggqnseble gas in

e 8 RLRRE, ARSIUSA A WSRO e LBeh Uy I s were
mtegvmai For@ad WaKShé maihecabensyand pareftiggasit keyiag an lmreased

devi ces 31, 131, 331, 431, 53 31, 731, and 83
concE AR P b PRGBS Bl A s 34 from

the tb oP#RMdiAl $dRALr 95 viahRe 6934tIBH membrane introduction circuit 40.
The separation membrane device 34 and the main receiver 25 may be integrally
formed in the gas separation device 831 of the present modification, the same as in the gas ‘

separation device 731 described above.
25
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expansi on val ve 36a provided to the cooling
refrigerant inflow circuit 36 of the cooling 5
refrigerant circuit 35 as the cooling source, and a
portion of the refrigerant that flows out fromthe

e [, receiver 25 is expanded. <SECOND
<12%§&%aﬁéﬁ@®?%@%me OF THE AR CONDI TI ONI NG
DEWA Bz dbbemdntionsd gasssep@anén 8cviéaadnam 9Bzt 1, 531, 631, 731, and

refrigerant circuit of the air conditioning device_ 10
831, porpndi gpratigh may epdeptsd whiseeby ercapdlansube s used instead of the cooling

expal?l%ﬁrvqi\)%%ﬁta%ﬁ@vigﬁft%riﬂe cgg}ﬂ?.?lg I gér f i.nth%lcgg&ﬁi%ﬁ %?F]hee cooling

nventi on. con nin evi ce
refripérasoitcuBisad itheegdoling saurcaiand 4 podtivth dfi thertefiggatentithe flows out
capabl e of cooling operation an eating operation,
from e cxi partof thayaaigiTecc ¥ raiit FORPYG: devi ce 1 of the
<SFO Eﬁﬁyﬁﬁﬂﬁﬁmﬁiﬁnd is provided with a heat source
SE%¥?$bloo , a lﬂlxization unit 5, and a liquid
<1>SGIRUGEFURE ORFHECATR CONPETBONINGIEVIEE! i ger ant

connecti.on 15 pi.pe. 7 for .connecting .th at_.source . )
T HE 1009 s ERTAHR Bisgrany P GEREIR Ebian otic)got B i @ dioning deviee
100549 HLEHARDIOES thb Sefribrafi O déiteORicB@litetsi abRcdfdldnidditbt of the
present enbodi ment except for the gas separatjon )
presgrdvncantion3hihe air equditionine deyiqeHLHP01 ot %eﬂ)é;esgpq'embodlment isanair -
1.t i.00i [ . the. fi | ent :
condifiilhl uPTLnpEl Bodtutti ooy sh hew SEYHEARH, the same as the ai
condigmifig ddAad | ontHeBsiunetsdithert nda@ds providddsvith a heatisbyrce unit 1002, a
...conposed of a . 20 cooler 32, a,seqongar% receiver 33, )
utilizayignaing el apcf ligHdFEMSCERECUBFF LY AIBBY An&epRTEiigrEant comection
pipe;:?gfak %nneggngnﬁ &Eﬁoﬁ&eqlgmmz WahehY BfiliAfoRBhf 1008 Snce the

e sane as the cooler 32 and secondary receiver
struatarestfithedic oopditeigadevsepHiOataf the meseant embdditmient dxicepftfor the gas

enbodj nment escription.thereof. is .om.tted.. The
sepaEigR sV IC8 U PP e L ai pandifaRits e | O the firs
embd8RRNAldeOdipidg tNPBsGoPRRRIabl e 25 gas from the gas
reffigerant obtained by gas-liquid separation using
t h@hs gewsrparajion deeicy €931 ®3he prsderd iembhdimginhis privearily composed of a
separ at ed non- cond i ' t
coolBERE RRRARTiFanT LY B! £ pctARuf AR i R3] Sce the cooler
32 afi (Y R dAEYViccEiver 3B idreihfage thie sathe asithedoolenB2 addisecondary receiver
separation nenbrane device 1034 is configured so that,_.
33 cppiityfing the gp5 WRARHPD ARdreef the Trst embefimeng fescrintign gheyeaf is
omift@l. ! ected in the top of the secondary receiver 33 is
introduced via a 30 separation nenbrane introduction
ci Mbaistpatftith rnembmot devito1dHas ndpviot fariseparatingthamyn-condensable
ecej ver 3, the sa as the separati on.nepbrane .
g2 {1 the BT OP{ATER by 3SR REP RO i e seqamgary receiver
33, 2l diddPBroePAE ae;'aa%e@”ﬁmemngm%g@ td @Rfoutdidd HEthe F&FHBEant circuit
enbodi ment” has a device main body 1034a, a separation
10, tire sée aethtGedsatiinspombring devise 84 ofithgife enthedupe clhe separation

i.nside th vice Pyl 10344, ]
men R Fexhoby G fe Foniial o It ol ARy Eron-
condeBanlA paadotidctell irhthiehep 6F1Ra k&iohddry TedEbIeR 0B id introoehied tvin
circuit 1040, a discharge valve 1034c connefted to

sepa#wngpaBgse ifduatigearaiglong sorneeted ie hedap ef thedpgongary receiver
33, th@ 'gﬁlrﬁngé?ﬁletsg%ér?ﬁon rﬁgﬁﬁﬁgﬁ deézi?e gﬁ]?f e 858U ARR B thown in Fig.
a ne a abl'e of se

rane t I's cap ectively transmtting
12, the separation membrane device 1034 in the present embodiment has a device main body

1034a, a separation membrane 1034b disposed so as to divide the space inside the device

main body 1034a into a space S4 (secondary side) and a space S; (primary side)
26
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the gas refrigerant fromthe gas refrigerant that

i ncl udes the non-condensable gas is used for 5 the
separation nmenbrane 1034b. This type of separation
nenbrane uses a nonporous nenbrane conposed of a

sul.f ane, nenbr ane, a SI|ICOﬂ

comingpic ﬁeﬂé“tqi the seRagtipn %ﬂ*aa%w&o e nﬁ@%@%ﬁ?@me valve

1 034’0%%%&:@&0%@%9 SHQvd a'ﬁ@@'fﬂ@&aﬁt%&ﬂ&w ecuil\Pt cdiM¥é&ed to the
|'arge number of extrenel’y m nUte m cropores, such as

space Rodn thropressns enbbgiment, ponatsranetibt isgepabdamel Stelmtlvely transmitting

erf.orns separation cordi,nog. to.th dlffer in t.he
the 4B bl R B e AP REPRELAE e it e op-RRSREY a3 Bsed for
the sBpR&@SSmebEing SIQBJI-B IT(MB ?/ﬁé bf 4eph@tion Bfeehbrane uses a nonporous

esol ubi l'i zati on. caIIy the menbrane is

menjpeangeapiPesedofii Igﬂiy me AgbESoR @h@%nwbbﬂgnerﬂbr@ﬁe or the like.
The feg{lkfgglﬂ}ofrﬁué RetBfind®) F%éﬁ%@&n il lt(?il hSﬁBS%x{ﬁ%E?}n%P‘fb?ane that does

nponen havi'ng
not Hakie armg‘enamber dﬂtxtrbmslyanmaregammﬁorest mmaa those pEﬁsBdmd bya
used as the rigerant of _the air co on|n
porogR e rnanind fal pIGF SepmRsiondereitiog i the rate at

whic'hegaﬁ Pgﬁﬁé%'fgs t%ﬁl@ﬁb%e 1 fRé gr&%sse(ﬁmsshﬁl\ﬁ%n 3d1ﬁhﬁh§ land

olnt than water v oxygen gas
desohxbuluza@em &Jmsxﬁcallm themambiaae m‘ Ianrme&de gelpgh@pdmgmpmsms having
rous..nmenbrane. The .separa ra e 1034
nigh SR A et A AP 15 ERE LIS PO AR oo s havine lite
solubififintthe n@abral I R RRhgdhai, the R20Ge R 1B8Lused as the refrigerant of
non- condensabl e gas (specifically, the fed gas that is

the air qpaditipnjngtericss andibe §43 or BZ$ wluded imfe mixed refrigerant R407C or
R416]19 ac‘ilgpa@gn %rga?\l?gﬁﬁg%gdt%aéqv? tétnv gpne Q%Q#e?g : ;Ag?lgr(%gen gnas and

can therefc&lal se de[ia@atédl bwtHis @m;iotmlssmﬁlﬁsﬁe chetsélmrammaﬁ&ﬁbraﬁe 1034b
" cgas refrigerant outflow circuit 1041 is prowd
cr

.S
rersglegtiyile lansonids thp gavrshagerat drogk s eat FstissrMdha 4%3*1%8 the
t
o LGy B ARANY, BRI WALl R REPE 801orant
non-condensabié gay/dollectkd mgthe bep afdbe seebndayg ramitvet 33pnamd thb@ds

e R A0S, SRR B TR s R0 { LU RR Pt

01rCLQHfd4|1qg\’devﬁ§eﬁ' sb ad Qéléorgéct' the 5gHce SRbT M geFERtionl rﬁembrane dev1ce
provi ded so that the gas refrigerant is returned t

1034 zmei theinide ddael the compresws Apr asldws azas Wévgqtgnttrh'@m valve 1041a

or B0 B 035000 PRSP BBl AL PSR brne

1034t dSPREETIAG ali lReidonal eowit] 0. Bitcedths giﬂhﬁ*ﬁgemit vet{lb83dtcuit 1041
IS capable of releasing into the atnnspherg qg' .

in thif TR EPRIEH IR BIOY! §0ﬁ@?&§?qﬂ%gﬂﬁlﬁe&aﬁ@5§i}3’e’@ 1o thejptake side of the

com e§§>|? 9;1 %9191 YRCI00RE CRMERS g@s&rg #Sthk 9eﬁ1?§raﬁé’61ﬁ:‘uﬁq 09the pressure
rige ant circult” 10 30 transmttin

defemfce ‘bgmmmthe spath8; awlthe space rs4 venbe mnmaSe(dBIbe d1=tharge valve 1034c¢

. FOR LI NG THE Al R CONDI. TI ONI NG DEVI. CE |

is AR BB R ANS PIRPSPRE® Hhemogcimapesahle R3S LA RS Fbffe space S,

and dis¥fiarin® %n&%dﬁ@&wabi@egqs to Bk BERIdYT the MR Er8sERM: 3lrb@N 10 by
procedure except for the non-condensabl e gas di scharge

transmitfng the givereBigesanien ﬁ@ seperation memhesae 18248. nst al | i ng

<2>RETH P IR TR ANSHAIIANC ¥4fiF o s CoNBTIONTNIBYICELY

DI PEEARSHdToERRtaflirigothe bt ofdifibnig@devibe @) lewibtbxt bl described.

l'i g-ai d-side gate val ve 27 and gas-side %?te val ve 28
Since the implementation procedure except for the non—condensa le gas dlscharge step is the

27
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5 of the heat source unit 1002 are opened, and a state
is established in which the refrigerant circuit of
the utilization unit 5 and the refrigerant circuit of
t he heat source unit 1002 are connected. The

ref.rigerant .charged. in, advancg.into, the he our c )
samd g 1 g thod Hnaratperhdiy Sk imtag device 16kt S8 smpodiment,
deschipticihtrebPis ofhigadt he necessary reftigerant charge

uantity is not obtained using only the quantity of
<NQ&:QQ1§B ABRE (gAY N§CGIHIAR TEP?® the heat source

uni Ligerant [
ol bl BHERAGR, W0 PAAL ELE V3012 S SRPSEL b0 vatve 28
of the ha4tgedrct aM10DR aRWpshélh aAS a BRAdEe dstabliiBed i whieh the refrigerant

. nhecessary quantjty of reftigerant .is charged fromthe
circud afdheratikgasian et 5iagd theefn gerand cirepbe e hed sawrse ne 1002 are
conn'e@t[e{?. 1 ereh'%%}an? 95%%&1 qudtvaﬁ!cgqgto thed Rt SGiftbe &ﬂﬁl 6 18 Phereby fed to
I 'ncludi ng ron-cond&nsable gas remaining in the
the eutird riefragerant circnit 16 Whenthe lnecessiry kéfrigérantrchargetqudntity is not

tested fo irtightness.sinultaneousl| as f .
obtaigg USR8 RE ALeriL OF BTG s ges It AdVknaria e e pource uni
100 SudMet I (Bé RS e&amtSnrdedtioh pRies BAnk Mars Rk, &f¥tional refrigerant is

releasing step iS thereby mxed with the reftigerant
chargadsfireie theutsidé ps peadadiTheiantitg neceBary quantifyofe¢frigeiant is charged

structure,. the.cao essor,. 21 i.s activa .
oot Bbide ot PO B3RP b dod b itk B RFsource unt 1002
The §ef BAsQ@IsaRfictuding Aen-teddengHl@fds réinbiitig in1le ut{lagion ufit 5 when the

_.which the non-condensabl e gas is discharged duri n&é
utilizaggn ualy Sdp tostediferyirtshinese sigwltppgously) asthe pan-gaadensdide gas

o 6 AP ERALTHAES AdBb
therebyohixad withehatdfidgeramtingide the tréfrigerabharciit0: way
IR NN AT T

recirbfgtish SEhEfYErant ﬂlethefeﬁig@ra&mﬁﬁqaor 21 is connected
to the gas Side of the heat-source- side heat

ex@PrndgewhB thaneh-térslensabikgasds dischafgadiiuriog epelengseneration)

Is,conne d.1o.the gas-si.de .25 gate valve 28 . The.. .
eI T B gt sSRp e e e potkn 8 BrtifyippdSiigerant i the
refripdriuiidchiie 10egp@foried b9 MR ¢daling BpERA6N. AT tdd ik B8R fodr-way
. sState is also established in which the cooling . )
directippalrsi e d/is iy the stdaindicatsdiyghe eqlid lipsrindiie.rldi shepifipally @ state in
27 ofr : & i,
i {8 05 1L DR ERb LIRS LAY KTl O parsourc
side Wedt \eeclifddr 28, andthedntaké sidg of thalcompidSat@ 1 is omstectedto tig gas-side

t he s_separation device 1031 are.all closed,.and the
gate yalye ggpﬁé\be&qab—ﬁw&e@wg% SHR§Bgion Jplve gg 5 4 TS whigahe feidee of
opent Efeo8 RladfuktddS AREd iéaagsﬁ%s{aglgwéﬁﬁn Vhath@h@EodIg expansion valve

refrigerant"circuit 1 gas separation device 103
36a, toolinperefrageeant petno vabve 3%, gdsaetiigotanh intpduetion dve 3Ba, liquid

rofi NG Ak A SR EerEBR P e sV AL fasharge vaive 1034c
consituii@githe ddd skParhiiéh dSAEL 08% atdall £18sdd] fisd the FROSHpARMILN device 1031

. description thereof is omtted. 28 The operation for
1s nO§j1548¢ar gi ng t he non-condensabl e gas fromthe

S S 0 OOR RSBPLELPBrut 10n o

sepayfien devioa 10T, the sibtecRRNiYntal ehecviotirg bpahtianis perfbiived in the same
non- condensabl e gas in the gas refrigerapnt in the top
manpgr a6 pipthefpstgmahadyment cRinge thepperation REthe spiizgtant firguifel O s the

samd 4418l EARPHhBERment 886 pRbA ARrddI®! &ffiicis oni tted.
28
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5 The operation in the separation nenbrane device 1034
is described below. Follow ng the operation described
above, the gas refrigerant return valve 1041 a of the
separ ati on nmenbrane device 1034 is opened, and the

refrigerant pressure.inside the s e of the ..
G 5h 5F:Bon B SRatmsSipe e i coper Bbfe s fropbipef figerpbeireuit 10
usin@ RSB E&paiticntRvIce 105 DRiRAExt beldedribed t4IhQUHB ob&8tion for
. Intake side of the conpressor 21. Since the space S3
incregsing filee epsgenteationw! 15 neariondensable\gag i tho 8as refriganem in the top of the
| . C . L ere. .
secof SV YHERRL S8 s} Barhfe ity Pl b Ba AL R RSE Rlekris omicea

The ogtatiaNAans sdplasatig nediirhikcd®ikbel 1034 hieddsofibcd beldve
secondary receiver 33 is introduced into the spac

e S3,
anbollovpng dhg ererafionrdeseihed abeys: B dsfrigeraprefusi vaive 1041a of the
sosfl b AR SN AR SAR T B R Bl pac .
of tht kepacatimprresmbrang dexdce W03 ibequatized with thparessuBlofahe rafligerant

S e S4.. Th as, 15 refrigerant. ijncl uded in,the. fed .
fow el e B e israbir s 21 e o maee St Sl Separation
membPdrRWRRictN634 EaRat adrhRAniBel hafhahd AT thY sdebhdary receiver 33, the

pressure difference, is caused to flow toward the

gas refrigeeant §d gasydn¢lyding the tredcandensableigas adiectsidda thyf top joé the

C ressor .21 through-t.h as friger I -
secof Y B0 2° SrbBoRR s Blef - sh8E bRt Rlkifoe sapsponding
to tht difdréide®etvwechBe sdhdessation pfdsSilre oPtueStRigetaht aidhe phsure of the

separati on nenbrane 1034b and flowing to the side of

intaketedespfgbecanpriessopdl pepusn e ephiths spRRe Sarand dhrdaee By The gas

refri QRGN iRuddEing éfeﬁ%ﬁ’?cl‘fe@te\ﬂ‘%n JdQe?’sﬁﬁ e @ﬁ%&r&o%ﬁ&%ﬁ%ﬂo‘ﬂ@h the
as been perfor Oor a prescri Bed’ T nme, the

separution Gemalerasa bd 3 bdashis eessuvie rifférandenis dauspdita flow toward the space

£fi | tion pjpe 6 and fri ,
S, ARG oG R eieile S HBESSPF OTTEPEn thEEp G0 ggrgnt retum
Valvf 'rl]ﬁﬁlté.'. Thégon-z&ﬁieﬁgiﬁiégiﬁq%gﬁé‘iﬂg%g 8s) irém&highA teshatd OMifter

e refrigerant circuit hé cool i ng expansion
passing|througls the scparhfiommembrangd 03th andeflowimgia theesidsref theyspace S, is

refrigerant 25 introduction valve 38a I, qukd . .
reledp g e Aot otare bl 9% 10l inoppppion has
beenitk foEma@ fok adprefifledliime Mk @6n¢ahdsdiIS éﬂ?s remaiing intthe Bquid

the gas separation device 103 1 are then cl osed.

refrigaragieoppealien dfpe heandes refiggansepnectiparipe’ if disharggd drom the
. | e | . . .

e QA Th, 6 ROECEAAaf T tded TR 4 i 10

and thefeobolirey @tplansion Vilee 36&fcbolirey iftigeeant cetintn vhlve 372, gas refrigerant

. perfornmed by the heating operation. At this tine, the
lntroéaﬂm@wsﬁyad litades gust mtﬁgwfﬂﬁjeé%sﬂ@ pefrigprapireturn valve
104 l'a[]%&g’its&ﬁlr%/ﬁﬁhﬁaé Iaﬁr‘i’s_tiltﬂt{]hg thd gdd s‘éparl%éan ﬁ@ﬁf&' 1033ard then closed.

a state the discharge”side of the conpressor
2 1(Case comwhedt thel nomw-coltensphde gdsde digettasgedaduring hgatingaongration)

the intake side of the.co sor 21 is connected t.o .
t nd AT et §F rectoil it PRRBIRE Pecdtine O Bre SRl Rperantin the
refrigcdant UhRuil @ 8lis P&UiRd HlydRe BaBAS dp&ratidRlAt¢hid BndeS tHeTodr-way
~ State in which the degree of openlng thereof is .
directighalstaber, 22Aisdn gheestate inglicatedet the Hashkd ding in Kilgi £ sperafically, a state
_ Li Lo . . ) .
i R S PRI 2 P57 1 AL L EAAB(EDA vave 25
and h8antakd jdé df the ebmipgsal io vbrirleoted t@thearas Side ofj i heat-source-side
refrigerant return valve 1041a, and dischar e_val\(%h

heat gyehianZercon dDe heatisARro fide grRansIgaMatG Anis ded Fiats 1 gdichyhe degree
ofolfégknfgﬂgeésﬁis ANRtddN] sB8Sis SRBALADIiMHEd e Which tROSdolinkexPsion
' 29
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5 When the conpressor 21 is activated in this state of
the refrigerant circuit 10 and gas separation device
103 1, the heating operation is perforned in the sane
nanner as in the first enbodinent Since the

pn of..t he gas se |on devi ce 103

valvgg cgg ?%éeﬁaﬁgp%tt e ¥ ye %éﬁsa? gpéaqtﬁ%tr ]ﬂuctlon veﬁve 38a, liquid

remgaanwnﬂs@%weegga@slraﬁig%nf:&aim RElveReA Bl b discharge valve 1034c
escription thereof is omtted. 10 <3> FEATURES

consfifping] the genNppaaiM Ny iGEL)3dRrarbeloNstr And AF| gasisepvEariaadevice 1031
is no-WE&:eO: The air conditioning device 1001 of the
present enbodi ment differs in constitution fromthe
ai Wtk compiR®rdeVvs sdivhtedlin tHiesthielod the@grai® 0irchin 10 and gas
that a nonporous nenbrane is enpl oyed as the
sepaptiol dsmitcerlgp 1 dbe beatingopgratipn iﬁsnﬁrﬁonm?é iy the parge MmapRer;ag in the first
I [
e AR A L Dy miF AL RE R P [0 Rl o e
opemhm for tdéscharging the adbnicasieasabldigesen @renveling eperatiort, descagption
(%I’]dl tl OI&I ng device 1 and installation nmethod thereof
theregt 13 itisdr st enbodi ment. <4> MODI FI CATI ON The gas
<3>3 B REFOFGH E ATRISONIRHIONING BEWVITE mprrﬁs"gALmeN

so that the gas 20 refrigerant separated in th
METHOD AtHBEREhr ane device 1034 is returned to the

i nt.ake. si de..of. the.c e 21 VI t.he . .

r of @grcgﬂgluffﬂ?llgldévdcs ?5@{]?? t%i Qﬂefent {}gl}enq gsﬁ'egs in constitution
front @ik irdRhaiioningWeliceW ofithe Bist erhB4dimeRyinah& @ ﬂ@»ﬁp@fbﬁyhﬁﬁﬂ)rane is

so as to forma connection between the separation

emplayed) ag the raerpbrage i%aleawlr HansgaittingreGigerag) indthe senagation

el P50 SR PR b e
chargotpanii féﬂumlaﬁ 31026 eﬂmﬂexﬁhd iR hernimneanditioningwiziviced sdddnstallation

and 24d 8’# 5\9 br| e circuit 24), as in the gas
hadherspf ofthe £yst cmbe 1311611 incorporated into the heat

<4>%?W1ﬁ%1@£&'1t10}~i102 of the air conditioning device 1101
the present nodification shown in Fig. 13. <b>

OT HIER ghiORIpet atidm IdeNSe Toz éﬂn@bﬁﬂ@bﬁ)hg isrcanfigured ae thah Gwegas

refrgtrph! FRR A 0 AP EROPBICRIOFES EOE 03 [oerRsdJLle intike side of
the c%%ﬂﬁéﬁbf DNvideNs a%&eﬂr%han@ %ﬂomrcuﬁabm TFdwevep Ilgas f¥rigerant

1, and 831 in t fications of the first

outflevheisiuiterit] meay o kamprpsvided s¢ ps toHerm gisenraeting pefiegn &@sseparatlon

men R YRR R e A RN vatve 26

(spebMfVAIGE bafivdeh ghe dotviissream sifearfalid locadscagceasrd@éxgahaon valve 26 and the
refrigerant circuit of the ajir conditioning devig
non-rejm Vidves? g afApfé obthebriges erquigebaas i Ahe.gagsgearation device 1131

incofftAkd Mg tﬁeqhe%t L Eurf RO TR alpéonﬁﬁﬁ)nﬂ{ﬁfe%me 1 101 of the present

I'nventi on e alr conditioning device 1
modpiiesienshewtodFigehd. is an air conditioning devi ce

<s~ (AL AR R ATRORETIGl { Toning 0 PO

The same configurations as those of the cooler, the secondary receiver, the primary

receiver, and peripheral circuits used in the gas separation devices 131, 231, 331, 431, 531,
631, 731, and 831 in the modifications of the first embodiment may be employed in the
abovementioned gas separation devices 1031 and 1131.

<THIRD EMBODIMENT>

<1> STRUCTURE AND FEATURES OF THE AIR CONDITIONING DEVICE
30
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5 device 1 of the first enbodinent, and is provided
W th a heat source unit 1502, a utilization wunit 5,
and a liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7 for connecting the heat
rce unit. 1502 and the utilization u 5..5in the . .
Sk iFa hetvpi AR RR e SHeVT ks ap FoBfifpHDE device
1501 BE ar @ﬂm@@%@ PR gettioRRevice Ea.cJoB(ﬁn? &Sa GRidanddd@fent of the present
devi ce 531 is the sanme as that of the air | ) L
inventiondThe a:ncqrgh‘@renmg:eewceolff? Ol Hie thiei presenternbrlingniis an air conditioning
. descri.ptio 10 th [ eof
et 3PEE EPind SpARHTSluld 8Pkl e MAaARRTEPRY Bbioning
device ATHABE Hrs® Embbiigncd he is FFdvided eumeqmadmuycenemei 5@@; a BBlization
t he separation nenbrane devrce 34, ?ﬂ f
unit % ead aérqumgreﬁr@reﬁpp@wca@wwé 6png gas &g %f‘éal%tr?@ﬂ%‘?fa‘r’a pipg,/ for
conn(?&%lgstﬁgﬁéa? ('.!18'@ g‘ﬁ dtﬁé/ [iGfza8Bn ubR rSeSﬁ‘rcé‘ﬁﬁ: strhi€ufedBhe air
he” coo 3 secon ary recei ver 33, and
condiiﬂ;lﬂﬁfg&idvﬁﬂ m're irbf theerebeui erebdlimaat exoepd fortthe gasgsepmetlgedevme

aration deV| e of the firs
15313 ieaame s thagof e, conEioBine ey e d ot RGHst E0BRT PSR d€ription
thereHENIH6ittdP61 is a device for preventing refrigerator
1 romscattering into the gas refrigerant fed to
t h”éhcsg:sasbmmafn deidsr 3@ inl hei presegidembusibment|is P@%’&ﬂl@qwsed of

d
e YR RSO ot BB R FRRAIEN, b

scattérﬁ{gr pro@aRidh debiel 46N @1ﬁd&&he§léﬁb1€rm%ﬂ$aﬁdrmcga&emhme device 34
| ows into the secondary receiver 33 fromthe na

hereln@cfeih@ eamg 8s ezroples 3gasconsiary tesizen 33 ARG SPATLICB H’emq’fa“e device
34 00618 f: glg% ihe aﬁ%{e{zlz!rgt%n AU QR dritfe ﬁrlsﬂé{hgor{rﬁlfeﬁﬂ E@srcﬁﬁﬁon thereof is

e“secondary recelver 33, as shown in
omitledg. 15. By providing this type of oil scattering
prevention device 1561 ossible to
pethoPHEASHNE AEFVEH fh%e"rﬁ%ggf w devhek o7 Py g refrigerator oil
from s@gtjtésllfgl%SRQQﬁe %Ej feh 1?%5’% e PdGnd %aﬁﬁﬁn ARenfRidadis a3, The oil

e refrigerator oil included in the
scattenirﬁg pneeehtgmslemcntlﬁﬁ kin the pr@pm@thdImQHﬁeS 311 igflpy pipe provided so as

to caﬁ%];tﬁ%%ﬁ %egfuét 15%@31'11% %%6{{?31];{?'“%%;3% e &NQ Fﬂarﬂb?f% into the secondary

receiVECPNEBMIE B8 fé@é1v3!32§ ViR Md 98 réfbigeaht intredwaion c1rcu1t 38 to flow
receiver 25, an revent the refri erator oi | r%n

into ﬁcdtquedr rcrﬁggqrmteotlmée(g@éhr sqepndpay a3ee1venads a8 SRR BLFiS

gngrg]\% nggﬁrl aosfoﬂes aﬂ%r%g&ﬁ&eﬁﬁ%ﬁé\%@ﬁéﬁﬁ%@@&ﬁes possible to

e air con ifoni ng devi ce 1501 of the
perf&hﬁ&ﬂib‘lmg i e el ghdﬂthbahyluﬁestht IltEﬂlsradgas refri gerant and the non-
characteristics as.the air dltl&g xegvrc and

condengabia SastsP AbAt ea 1PBIETHET Bbinchic f ST A trapped in
the 1lqe @%‘Eﬁr}g& Bl Bad1BfRCRM® HelddREsdr- QhdhsabRAAE & daded to

ue to- contam nation of the separation
ﬂowrrﬁtasllha smcoﬁddrryméceim 33 divar tieitopofitbaipraimeeceizei % apd o prgyent the

|nh|b|t|on of the s atlo .0 I.on d
el e 0P A BB bt s e
to tHEBERI A R4RbRAAB dbGcEBAl M zed during the operation for
recirculating the refrigerant in the refri aim :
ci Mhaiair cooditiepngnenics |l gAroiie prespntiepbogiment 3}%? hag the same
chargﬁ_ﬁril%ge?é (]gg % a?ﬁcso%ﬁit%%glga&wc% 1 @ ihh 2 Mhdifod thereof of the first
embodiment. It becomes possible to prevent reduction of separation performance due to
contamination of the separation membrane 34b of the separation membrane device 34, and

inhibition of the separation operation and reduction in the separation performance of the
31
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5 oil scattering prevention device 1561 that is
provided so as to cause the gas reftigerant including
t he non-condensabl e gas that flows into the secondary
receiver 33 fromthe main receiver 25 via the gas

refrigerant introduction.circuit 38 to flawinto.the
sepapdiiopirieipinpe J4b G b RiiAE ST ERPORLER fRTapgirclaung the
refric@aRi iMehe ffrigdidRYGhit 16 configuration may be adopted

whereby a filter for renoving refrigerator oil that
<2>M GAIIOME gas refrigerant including non 10

co sabl t hat i ' [ qui d.

conipainercndRfnciie aE oRERERAR. 480k WSty cpployed osthe
oil stdiering pasvahti G demeer S ahaley pioeided sb 3s iy cavbelthe gasrefifigerant

. .0il scattering prevention device 1661 to the _
includipg, thgopreondersaingas et e fheepsadaty raeriveiid frera the main
r 3 - . | . .
recely 5% SAIEL Bl ictecklh lbddBTop iRl AL T RHNE Robidofigerant
collecomlt inahé segondesy rateivhe33.dhsveveparcahfiguradayvmay bé 63dpted whereby a
igﬁor orated..into tqe heat source unit 1602 of } e alr
filter, a(? i ?Yfﬂ% n&ga@ém dhat f%‘E?InR?Ple[Sﬁlée FA5dE rant including non-
condBRSHbld SAtthSNs kHMed @ dakJiquiteparatioh MlblelsblNihiNedeivdtS3 and
abovenentioned gas separation device 1531 and gas _
fed toghmsepaiation desnibirenel @3 iceiighie pravdedids ap @dtscattaring prevention device

e Rl g8 PP R PSR a0 ool R T he e

refrigerbht fe@ o tHe@8PLEHidnVRENbrane\#evies 34 & grevetedordm scattering, as in the
scattering 20 Ereventl on devi ce 1561 conposed of an

gas seppragan gryec ipeorpprsiaddaty the heps spyrce Huis 4642,ef the air conditioning
. ' .ol udi- / gp?%a e gas that flows

(kv¢€gﬁ¥%ﬁgﬂﬁg¥%8§é%g#@%¥ﬁgEh€ﬁ€o éﬁksecondary receiver

<3>HODIFICATION2 refri gerant introduction circuit 38 to

fl intothe liguid refrigerant collected in the.
sedbraheyricoBenelissearin dvagdsnl soi Eeueguebos fgyice 1631 have
an ofl rs@é{_?e?ihg ‘ib?eveﬁﬁc\!ﬂ 8&iddH5k 1 COMRBSRILOh idfdw Igg%g aftPah Si€scattering

provided to the separation nembrane intr tion 25 ]
preventiqqudavietOl 66k comgesed: of arfdremwespehevealy Havpyenadirsigiil scattering

t hat acco nies th s.refrigerant, includin
PR AR G R CH By gL v T oL B 4 G the s
refrigérbftint NQingeRANDAANSHISE Rhy/Bht 1SGBs BB theshaldrebéi®er 25 into the
separation nmenbrane device 34, such as in the

! / > ; . gas -

secogdpareci s 3deva e saymfrigqra dntsesuatienciraiic’d edlave o the liquid
. . . n .
U R R% APl SO b RS fnd R
devied 1 651t ompsedbya fikér magebap@ivided lto the spparméont @ambranmi@foduction
. Sscattering into the gas refri.gerant incLudL%g t he,

circb i) BotdeHedBNeYyhe rFiegetat R U dpeeBRIT A EHF STt
et 58 55 3 RPN GO SR A CONBARES g scontry ecive
33 avlé $zi to tlecisepbetion nidnebrand deyoat e suchgs pr theegas sgraratpovdevise 1731

. 156 0 sed of an inf i.pe.i s provided so t

incofed G Mdieaf s Pl DY o8 WRCwi ShRipritedestit 2R b g present

modé@atibh 8howh BVSigl 17D Mhk REHBWheFBY @é{Yi@Erati? oillé PrévBted from
secondary receiver 33 via the gas refrigerant

scattiering bue td gaw refrigeiant ingBding the pen-rendsniable gasded to the separation

menfitld BRIAM cAhLBE! Enlilet famggondary receiver 33.
wever, an oi'l sc ering prevention device 1861 my

<4>MNODIFECATIONI®d so as to cause the refrigerant

i ncl udi ng non-condensabl e gas_that flows
In the gag separation device 1531 dgscribed above, t%e oil scattering prevention

device 1561 composed of an inflow pipe is provided so as to cause the gas refrigerant
32 '



10

15

20

25

30

5 fromthe liquid-side refrigerant circuit | |
(specifically, the non-retum val ves 24a and 24b of
the bridge circuit 24) to the nmain receiver 25 to flow
into the liquid reftigerant collected in the nmain
er
mcluflﬁl glroatclogﬁén gbc'lg af {P%%t_llg\?% térgﬁx&%?n}%f’nd}e?%l%%ezﬂﬁ?o tlque s?condary

recelﬁtﬁlHSOﬁa thei das mgex@ﬁt intredwaition erogit 88 enileng iste vheckquid Qelmgerant
of the present nodification shown in Fig. 18.

Thij
colle%tgqi] n gmgrsgqqngﬁryﬁgkeégen% Hggrgycm an 91} scrgptgq@gqprevention dev1ce 1861
may 51% Ha ﬁfv"i’cie‘arsooaI Ito dﬁtﬁmﬁleQ‘e ﬂﬂc uléé‘ﬁ % %/?BS that flows
re erant | nCI udi ng non ensa as t
fromithnd bqulﬂﬁldeseﬁ'@anhat yirowcHi (\%pﬂmﬁﬁ%ﬂlyvﬁle nhn-r@emnl ‘stai;vels 244 hied 24b of

abili.t vent. refri t ftom.
the bﬂﬁgeomf%é B8 Beraipsrahel ol o dre St Silected in
Iﬂaﬁmz:a%r e Flg%g), éxhdhfh@.liﬁ ek s&¥eMbnl devidda 891 aWoljfbrated into
a filter as a second oil scatterin revention device
the heatypotmge pmj\l B@@gf the atrwgné@pgmgtdpme efthe present modification

i nt rod c uit 40 0 ti
ShOng 83;1:0 %ﬂ ’g 1B|98 éﬁ’»ﬂf?%oﬁ’ rH%l%es 1§p0f§§[f]:ctc g%]vegiérgl% oée;]at&hgll ﬁ"oln
scattéritd iW At R8s refillgersa ifclading Rod- b@mdeamyeeg@rnhatolm ig@3he
separation device 173 1. <5> OTHER MODI F| CATI ONS_ The
seconstary Eeeiveredd. nhigh wyaindie Alityde sreveptretigstator ofhFomggattering
I 1531, 1631,
into §O33 ettt (105 AR Sens ARR A AR, 1 T 15 the
gasltRéughapasiaivirom tHe diavdsg, h¥ilter 384 sec®d8d oil484iterfng prevention

deviceraby b v BRA S0 AR Gm Tambine Jo ek druidie sphipaetion
with #23h @3ferdngddre8G#1h detide tl%f E@ng\%@& 8nsh ﬁﬂ@%lﬁ@ fhe e as in the

nmodi fi cati ons thereof <FQOU ODI MENT> <1>
abov@ﬁéttﬂ@ﬁb&@aﬁ‘epiﬂﬁomdwm ITTONING DEVICE 25 Fig. 20 is

f the refrigerant circuit of the
<5>§ﬁfﬁgﬁ tﬁgﬁ ﬁﬁo 2001 as an exanple of a
r efiid GieEcukteARy s@%ﬁﬁm&ﬁ@%aum 166 B ah®U86 hedRtiadin e gas
of the present invention. The air conditioning device

separaton devicashld3pr K nl 7 Hapedl i $3drdesersbedrabaye map he appling taghe gas

I 1€ 0pl,i I gy
sepaxggéﬁrl ggv &%p@? h§31§ 33¢! 4@1 ?%1 L, 03 %@f ’%tl QIE:II ﬁlgar]cpﬁxgﬁdg;% Vthe mo%xﬁcatlons
of thefirst babbdihsent Qﬁ’m@ﬂie@m Eepaﬁiﬁﬂi»nld&vxpewmﬁetﬁd\milﬁ haecondiag to the

source_unit 200 a.utilization 30 unit 5, and a
secopq %{ﬂb‘lfh?‘é’r“r‘?rd’é ‘ﬁﬁ?at%ﬁﬁg’é? %on pi pe 6 and gas

<F0U‘ih‘111w UDATERGS i on pipe 7 for - connecting the

heat source unit 2002 with the utilization unit 5.
<1> STMETHREOFLTHEMMWHQNI%MYEQEN ng devi ce

2%, 20l e B R A B 5 ons ovic
20010;@ Rflick hiAPleT adeNgefatibn Abviks QcJokdlﬁ% e RREhBRiHodiment of the present
description thereof is omtted 3 The gas separation
inverjop; The 2i08anditioning dpvies 20l iafksopticsash empedipientvgen ajr conditioning
dev1ceoc%B§D‘¢1§ gf (g?oal{nlg'}ﬁ)elca?ﬁ_{} ?‘é% ggﬂéméggeﬁgg]gﬁgé‘%% zgsctﬁﬁ iy rcor:?(ﬁtlomng

devideOobthe &Zst a2nthodaeandad)s peekicd svithithdaes®iree wie2d(2ea utilization
same as the cooler 32 and secondar yFecfrgecel ver 33

unit 34 ] Fefesent gaanesHpR PIEi o Bed FEB SeFAnG 40BN fqtogpipe 7 for
connBARRAh IR softeS Ghit BHOPWith M&! @flzation unit 5. Since the structure of the air

conditioning device 2001 of the present embodiment except for the gas separation device

2031 is the same as that of the air conditioning device 1 of the first embodiment, description

thereof is omitted.
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5is omtted. The separation nenbrane device 2034 is a
devi ce for separating the non-condensable gas from
the gas reffigerant obtained by gas-liquid separation
using t he secondary receiver 33, and discharging the

rated non-c as to.th uts de of
F 3o5 SmeraUPh Qaiee 200, i rert pRBoTHRR ety Composed of
the c%@Ib@BQtﬂh@ BedbRAR2BR1EE BB CadIsePhratifie mleirbPincalEbRE 20BN tSince the
or the 10 separation nmembr ane devi ce 1034 of the

cooleretoml sen@@@rmewerr}ﬁeh@@pareﬂlﬁ srmeresiheaneler §2ondeecondary

{
recell%%lg?]u nsﬁﬂ.{f{r]lgq eﬂ%‘a ?v]c% S3te ﬁI%F c?c[elgl%%ﬁn df:s‘%lptlon thereof
is orhigged of the secondary receiver 33 i's |ntroduced via a

first separatlon nenbrane i ntroduction circuit 2040

cod Hesenaption meabrappdeyice HE4dea dauss {Prserasating thggon-ggndensable
sas FONRHRe L Elrbororf dbala oy 2RC bGP IPRTR! e NE WhgRad Hociver
33, amtiaigmbal(g’(n/g:the semested nort-bendenablrgas eomthediutsedet Of thd tedrigerant circuit

ti on nmeabrane device 203 N onpposed
10. GRER Bt e SEB8 raRrwion s AR dricht EOUBR B HubOREGer the
sepai*éiﬁn%ﬁ&ﬁlﬁr@hé 8&Vicd RIS GFIE: Sbe¥AEEamBABHheR! ThOSepaffief thembrane
nmbodi ment, and a second separation nenbrané nodul e

dev1Q®mB4tlheosfégmecbso thakths gparein gasant iecliding thedwireoadamabie gas
collecpe 1% gir;est%oR:Tgw se?&ﬂfgg re%? %}e&t 1§(fl %0%11%&?“ uI it f%ﬁ%gﬂl%membrane

aratl on ne rane no

mtro-ﬂhetldfri ¢ifduiteAe cafneeitd B My tap f iledutchdadGdcdiag 33. Ak slsdwn in Fig.
nmodul e mai n body 2063a, a_ first separation nmenhrane

21, the syratiod peayelragedadon 29 separtiondppirangidire dedhin multiple
stag%sl e§) 4 %suih(?he @%h@é Qf(iﬁg)fdl?x%ggaﬁepge al)%tlﬁﬁ AEGBRARSINAB0Y 4 is

a space secondary si comuni cat e
primafityhcdniséd 064 fisse pq:ramuonnnmmt‘anmedulnaﬂéﬁ thetsaone as the separation

rcut 202)8 ?r}%a refrl nt out |0WfIrCU
02 alths se élgée FiePSHC LRAAISR Myforane
modﬂerﬂmmﬁe SrineZB16BO sdparafi oA B RAS ddhide I4fARPARt BmBbdiment,

selectively transmtting the gas refrlmgerant fromthe
conrgated te fhei dpevnatreann lisle off el firdesspaltommembeang anechilt 20Gas

th t.h t
conBE P e PTG R s o D i SR icuterpaip bopy 20632, 2
ﬁrst%%ﬁxa&ﬁﬁﬁﬂéin@ﬁh@ doeRNdispokb@sd ad 18tdividepRrs ﬁdeQﬁsM@ﬂﬁrfﬁbl&nodule
b therefore selectively transmts t

mair by 68 a into prspraetrdsegandary side) gk msnace ﬁa(sewi@p%%@e)
m{'ﬂﬁﬁ cg%ra v%ﬁpﬁil% 9@%@ nfar ?@&e&&gﬁ%hr: 'uﬁptldu&'x o &?cuﬁt%4@az§1 a gas

gas FerH gerant an
remgﬁanmmﬂ@sm Sﬂbiue 2Qtiscomnbdted toettle spmce I8e. Thefirsf sepimatlon membrane

secondar recej ver nd the gas. refri ant ca
2063365 Saudurant e ierindt srieolipely daBepitiingine $at BgesTant from the
gas ﬁﬁ?gerrﬁft e G e i ﬁdnor%n‘abﬁs‘éHle 0adQfld sdnfe £V 1RY 5t Bémbrane

connect the spaceS6of the first separation
1034’madmsamangﬁuhﬁepara®ﬁ8nmnﬂiratmeieme éQM ef tie serfond lembodiment. The first

SRS o Ao ey BB B SAH B t e s

refri ér@ﬂt&ﬁhtt ih&lddéNtho HeM caddehbd1d %Js%pe%ﬁnﬂﬂﬁtth@&dwa@mﬁa gas
063b and returned to the re erant circuit

mixigrqefehe gas whigeremd ppd gemﬁmdeaéﬁbﬂs gaw cellected in thefop 9fdhe secondary

rece:{‘br o gé)ﬁ%‘f’c}(&% gtgp %tfng%}%% Q‘%ﬁ (l;g %ésgg g% rﬁgg ﬁcﬁré Vl'lfetn gﬁﬁ%ﬂ th%he space Sg.

A gadsopiptranehitflgerdmhit 2045 Byrevided 4 to ebrinegethaspadl S fithe first
10, the pressure difference between the spaceS5and
sepa{zﬁlé)n%%lérgg%gﬁ) Ble 2063 and thegntake side of the compressor 21, and has a gas

refrigerant return valve 2041a for circulating/blocking the gas refrigerant transmitted through
34
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5 The second separation nmenbrane nodul e 2064 is
connected to the first separation nenbrane nodul e
2063 via a second separation nenbrane introduction
circuit 2042, and has a second nodul e main body

064a, a second s ati on nmenprape 2064b, and. .
the Captachirp G T RS 206 A0 G RUTERE GRS Cape TR iR the 2es
refri%ﬂ%b)u'tﬁov@l E3ORBE0H 1S9 pAsvided sPitdr iR $RSeFia8HAt isirBGhiE to the intake
) he second nodul e mai n body 2064a into a spaceS8 o
side pEibe gamprapsai Xdavingdhe loyyratreSreerant Ppissyre Ay the; rg@ygerant circuit 10,
commni.cated with t n ti
the SFREPR QR Fe Syt 1 o657 o f R TR P BIMANEed. .,
Wi The tdtons @?ﬁﬁﬁi)ﬁfmérﬂlﬁaﬁé mstule@pad &t donnedi@hiortad first separation
nod- al e 2063 via the second_separation nmenbrane .
mempranegaris 30pcvie agpondoaparativianembing INtdpalion ikt 2042, and bas
AT R0, 200 RISl SeBRREAIOR e
valvé P@34gaThe sdcond) eepanttioh madmbrand 206eb i¢ Hisposed sc entbedisalb thee space

. .jgas, the sa 15 a h epar ati on rane 34

mmdg_é%%iqcmﬁ meggleﬁ%alg Bpdy SR B n B G&?fﬂ@%‘% eyfnd papace S

(prinfleirg §fde% SRR L IFRRYE with e &8 depreARNAALAB aAE HNBH on circuit
2064b therefore selectively transmts the non-

2042% Fhdepasal; és casmimioated mithghe spragé Bs gltha dirstispparationanembeane

modﬁﬁ%@?%&%ﬁgggcg%a?%é{%f}% réglﬁgrglln%‘:m %{(}%,ﬁe/tioo cﬁ{&ﬁlet 2042. The second

sepafidion GRAMIRBSADOEIbIASE nititbr@Rsthitdb tafaBleTiselRotively transmitting the
transmtted by the first se{Jar ation nenbrane 2063b)

non-genlensiblagns-fean disrens eia serast barinpladesihe gorreendensanle,gps, the same
fr - ' R, I\

s A ARARRFE P BREEE SO AR G510 e

embsdipgnailihe Redrritizepaiomdemnbradd 8d64bTthereftirs sélectyel wminsmits the non-

AW T T
the 1?{@%1?&%?@%@ tBASs §gm{ﬁ%&lﬁ‘é oPYhel ¥R -oBE81REb1E QRAERE dRRefrigerant not

ane 2064b and influxed to the space S8 into the
transmitted pj reclinkt sepatatien spabess, 20430), did heawgicegdaniseble gas can be

non- condensabl e t 25 the.out.side of .t .
canspgf TG AEA Topadh o 26 PAes Toph AbvBRe by Sdedaspmngered v
the spARAS It thd1gechh@® Spatation RRMITER mbiee 204, e Sischargevalva 2034c is a
nmul ti-stage separati on nmenbrane device having a first

valve &papeningihasnebe Snt® theerpsphers, gndis eapablepd ecleasnidie gon-
f nhr [ i
confihsPI{EATANR BB wsfll tobumafioh ARARI A RRERAS Hhuced to the
spack 6F irit@ eficentinobplens fram thebgacegSg,ant disohirgingehemi@scondensable gas to
non- condensabl e 30 gas (specifically, the fed gas that
the qugside gfile pefigerant GrCUitdl- gas refrigerant and

no é}ﬁ? QA8 46Ad ﬁ?‘decﬁ" thdprefiit ERBoSmehPereby constitutes
seggﬁg r yﬁﬁg{g{éi&{}%r 33?‘? and a seécl%nd sepa(r) ation ey _
a muiesbaga separ@Btvkhembraae Heties hatingye ficsd sgpasasion gicngbrane 2063b in a first

menbr an specifical ly,..a . porous nmenbrane) that .is
stagq EAIES 6F S SUTREETA P UG T TN orand) Tt if Sapable of
seleIRRIFRAHRRRSAR e SATefigeint REmMAAS réffibéraftthatihcléd non-condensable
I ncl'udes the non-condensabl e gas (specifically, the
gas (sppfiedlybihe fechgastthaitis p gasmigduremfthe gas refriggrsnt #d non-condensable
nen-.cqnd I L efari, t :
oo DT BRIARL P38 AR R0 S0 L M epargngembren
2064020 MetEHeied EhtnpdSd AL b ni¥nblinke (4pdei fidali alpdodhNGemhn€Rhat 1s

The method for installing the air condjtioning device
capaptyoaf sglectively frpnsyitgngthe npagondensable gas from the gas refrigerant that

includes the non-condensable gas (specifically, the impermeable gas that is a gas mixture of
35



10

15

20

25

30

5 Since the inplenentati on procedure except for the
non- condensabl e gas di scharge step is the sane as in
the nethod for installing the air conditioning device
| of the first enbodi ment, description thereof is

the PR bBGise AT S DENRADLE S L SCHAGE T RE2 AL S membrane

206957, and gas-side gate valve 28 10 of the heat source
unit 2002 are opened, and a state is established in

<2> METHORFQRANSTALIANG THE ATR GONDITIQNINGREVAREyn; t
5 r it ..
5 Og‘gg g}reg?odcfgﬁ Lﬂg@ﬁ l%r‘thq_%fr 08}1141{10191{1 H%c%%?}lg@%e%?bé‘ Blderibed.
Smcadxeaﬁqﬂeméﬂtmdd‘;&obﬁate aeuptder ﬂmlmn%ﬂ&eﬂsﬂ)lé hey @bghafgecstep is the
the entire refrjgerant ciycuit

to .. Wen the .
Sam%@%@éé%wthogffm gendime tenalF GRnciiemng fjf?ﬂ?esl ﬂﬁ@e t}laﬁteam?éanent
descﬂgh&gth%fgoﬁhstc;}ﬁ tagantity of refrigerant charged in

vance Into the heat source unit 15 2002, such as
<NMONBENSa&BLEe(EABﬂ)IrS®]fMRGEaﬁTEiPBeS 6 and7 are |ong,
naI refrl ran is. char edfr he ,out si,de as
ot ol G s Rt sl B8R e voR B PEe Bt S BplBSarve 28
of thie %eﬁt%ﬁﬂ:@ Ginitf200Matd heRtld, 9hd @ sWER eb@blidhge irtWhich$héifrigerant
char in advance into the heat source unit 2002.

circufhef tge mtilizpgion aitSomidtbe el gryanisitowib ALibA S seurga it 2002 are
com{e?tg?' ﬂ{l né%rgrﬁ %h%tgéci intz lflr?% #f&rtﬁ% Iﬁ? &L} %,] g@t 2002 is thereby fed to

the entifaefrdgreaisirviit 6. When themecapde msfﬁbbﬁngn&&rg%ﬂquantxty is not
remaining in the refrigerant connection pipes 6 and 7
obtapse Ui 9y the agwity ghestrgaranenaged insgdvance injadhe hat source unit
ZOOinsffﬁfjasV\’vli% thF ?efflgérﬁht%ﬁﬁé&loh?%eg% A& dr€ LJﬂgQSdMnal refrigerant is
rcuit tAIs circult structure, e conpressor
char@dd fremab¢ owsitle ds negddd dﬁmrealtlrmﬁt:lesapeqlfauhtymf réfmgerant is charged

recircul atin he r frl ant in the refr]
froni ¢ plside g e hirbingieesniaraghid e pt 2002
The Q’éaff gbp{)a%qn@luamg %ﬁ-‘é@hdéﬂgaljw gas%m@ﬁﬁng& the GAlSAth luhit 5 when the
first be described in which the operation for
utlhza@@n m@UISas itestpdrfef airtightuass simultaneouslyg iy thg@parvondinsaile gas
remz{lm% n ﬁﬁ: ﬁ{ﬁ%}sa% ngnntegt?onc oxo:eslotl)ﬂn %rr c{l%wuggtheégalfég eeleasmg step is

theréblyahiked MafhaRE asfri @Maﬁthﬁsﬁ@ﬂiedeﬁrigﬁﬁnt ¢irduitgl.0. 20;
speC| fically, a state in which the di scharge sid

& gniireaiisimcne, the cammreseedl F@ctlwée%ag gperation IStméformed for
hahg , and the intake
recn]a&lghn%ﬁ*ét E@lgggdr?grﬁie@gg%ﬁlggiﬁl S cgﬁnect ed to the gas-side
30 (@aseén whlioheth? Bon-thsdenedbie gals disclsirgkel dingreeblmg opxirateon)
26 is in te in which the degree openi.n . .
¢ hérast Vil 5 Pasessbe i Bheorigigndes bl Hue refigerant in the

refriflthfltifcR 1090bERANRYRS RS AbINB opEratidPAt tBR @ﬂlﬁeﬂ ¢he four-way
refrigerant return valve 37a, gas refrigerant

direqtionalociot 22is in Heatate Bulicatdddhy e solid hmegmrFathOO specifénadly, a state in

iR, 0 o B ARD 15 Hoetl FpBde of M st

side heRVxMAn@Br 22 \ehe ehedBihke aide ottHe BhPs&tor 2N cbﬂilfbcﬂaﬁ&o the gas-side
separation device 2031 is not in use. Wen th

gate ¢aivgr28s S heat-spurca side gupasgionryalvei2d is inpg gaigfin whéch the degree of
operi HRBRE R SHLE Al & R R B0 N fon vave
36a, peokny mﬁdgeranttrémrrsm 3, gaswehrigeamnt intrddoetidr vatte 38a, liquid

enbodi e the pperation of t efrj erant
refngqrplétlﬁutt 9y vpg/eg%é, gas re 1gerant ;eturn valve 584fa, an 1scharge valve 2034c¢
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same as in the first enbodi nent, description thereof

is omtted. The operation for discharging the

non- condensabl e gas fromthe refrigerant circuit 10

usi ng the gas separation device 2031 will next be

ed. -

consfiSRR R oGP Gor hEicRR T alel Q60 ARE B iy cevice 2031
is not @fusegerant in the top of the 10 secondary recei ver 33

is_the sane as in_the first, enpodi ment, description

t h¥heBthe comprpisprdl 1s aPH@atsfb&t&tﬁ ste phibepefrigersy fqudd 0 and gas
sepaldROR GENEe 9(23\’1'8, Hre %g%dog'eﬁatlgﬁ E1 Lﬂetlzggh\tgb&ﬁtldiqg h%ﬁ‘xgedt iR%he same

oper at I on bove rigerant return
mannea lay & the 4itstentiodirhent. Smmatrhabpemtimenfﬁha nefrigerantcarc234 is the

iS.0 d the refr.iger SS. i nside the
Samesaﬁd’agh%%Sf?W Qimers; Pgﬁcﬂgﬁ‘aﬁg{qog W#B&ane modul e 2063

' STE&b@rht?(ﬁﬁfo%fthz&ﬁﬁg ﬂieelﬁﬁxuécﬁld@ﬁsabfé%ag &b e E‘@ﬁ%eraﬂﬁclmult 10

flow ng through the intake side of the conpressor 21.

usmshn @es sdparationcleviss 2031 wHengxt bs dessaiped. Ainasrtherepasatigrefor

cat d with the t
merefR8 1 oPOelpinlioh ST heTANTHMUETAEE ol b D b heBipe 4T top of he
seconddgy tideivegr $1B the sartondansafitseegbsdimehl, dedceigtibmtheh®f is omitted.
top of the secondary receiver 33 is |ntrodu0ﬁ into

The enesatigndp dhesseparafign gicgraane dexicgiZ08 g isedrseribed fera™s pondi ng
Ey i AR LA i, SRS A BB

sepanafloil hentoag dyser2034 mmmneds abé thweefrigehant pprasee 86iderttle space Ss

of th@ ggst & %%%anggerpgrggﬁ &aaﬂgggr‘é% Set%‘(glg tl;rgllr,]\glj[ﬂg %r%ﬁrs]lértgg% the refrl gerant
flowintRABh tGnfake Side %?Hﬁrc%hip?&sm Sﬁﬁ% 1038 @&’oﬂtﬁé Sirst

pressure difference, is caused flow toward
separgtiak gegraardode 2663 istben qqmmh@caltﬁi with thg @e o the sgeondary

e 2558 R0y LRSS IE Y Bt e

top of efedeBomiary fectiver isipdsiicEbingd therspRrSs| agl 4 ;hnegsugéwdﬁfﬁeﬁence
first separation nenbrane 2063b and fl ow ng

corregpeqling to the diffgsence beaveen &vescqnﬁ@@av%p@ﬁ%%ofs#e &fng?rém and the

e SEE ST SERRY 4 RO A00, T FOBE-Y 8 0 3280 ac

S¢. Thé gaasmﬁageaint@mclwdﬂdf intineded %a@éolleth:d ifi threspacefpas dterefore forced

ne 2063p is | ow, ref erant jis still

throyEhd e G SSRAIRE TR S Ry v bR Ireeussdda flow

towarPthe SPEE 4 & ﬂsYetuﬂRétto e ihiaRe §18S of B ChbAPFASr lethf%ﬂgh the gas
renoved by the first separation nenbrane 2063b f

refrigemant iretpar ved b2 @4 1gaBhawin-edensable gah Empspaeablesas) mmralmng in the

on- condens oncent.rat e The scha .
spact, S P HSHES BroeRdne AR PR by aNC a0 s HoBhFfodfe side of
the shAtRIBFRARAHI0 théBshck 8¢ 05 1R GEcond separktitth HeEPAfle module 2064 via the

separation nmenbrane nodul e 2064 i s opened to the

secont $APSYAien anengirpeaintraduation circy 2042. Wieensibe sngration performance of

i
the SEGREE A AR ER PR A Bp (SRl fotuded i e
impefRBdblapss madidieg 2063 spa&e 1S5 éﬁﬁmﬁeall}d inidseofthe @as refrigerant is
corresponding to the fferengg etmeen t he

remag g i Aea P PPBrDEE daTtspng 1063 fhgdmaprmeahle gap gollected in the
spac@ﬁmﬁ@ I't}?erﬂcﬁl &fnﬁéés‘zl’f)ﬁ 4€ Woncdflgen the space S7and

e space S8. . non-condensabl e gas included in
t h€hé dqsdrwmtﬁlee Wc o theei aerpatrgtwmmlembr@p aleeicg20341s then opened,

and (g 5k S OS B AR TS B g ar s 2Ras Ol dn g

atmosphere. Since the space S; of the second separation membrane module 2064 is then
37
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to flow toward the space Ss, and is released into the
at nosphere through the discharge valve 2034c. Once
this operation has been perforned for a prescribed
time, the non-condensable gas remaining in the liquid
refrigera canne fr
com B8 AN E SBRESY MR Byt PRARE DERIE T pprosar
diffegérice @bﬁeé}ﬁndfﬁ@&o ﬁm&ffareﬂ@meabb@ thasondenslition pagsgmd of tigm
10 the refrigerant circuit 10, and the cooling
refrigerpmlrraxdshe EIOSBhesDTesBIS! qoRbfS DERYaeg dheaTmacs 8t %ﬂdﬁhe §%ﬂ°€ &s- The.
f: t [
non %Zx?dengag)?% %zfs l{c}{:}t cgié]lv tg% Pﬁvﬁéﬁglgﬁlé gfﬂs Péf‘Ha g’ﬁg}lg H S 1s therefore
forc&bﬂhmgh&ﬁels@pndmﬂ)athtmn hmrgﬂaﬂeaIO@bZQP.Hls prassise |diﬁf&remg is caused

o T, FRaARG RECh A A8 felResl iyHe SiiorgPert AP G R ee valve

2034&‘3e @tnb@ ChiLRSEAL RS blen perf@Rd \N)II d pre€otbed BnfieeoRe@niidhsable
whi ch the operation for recircul ?lng refrigerant 1n

gas nen‘eumnghrﬂlg diqudtrefrigecanit com@ciien lppc pandngas mgqn@t connection pipe
tin erat | n At thi t he
7 s GiSehacRA R e eesh el 10 IR melrtnp tfi Rt s gipcprrged from
the réfseht tirflft 10) ahdl the c¥ling pOSnkios ahivi 368 @bRhEreftiferant return
whi ch the dlscharge side of the conpressor 21 is
valve §im et eqfrigerantiatroduction yalvg 48e ligaidefrpgerant gut{lovppalve 39a, gas

refip o B S POt (S 1P IRNEDRN o0 3 EOMRAL R B Mation
dew&&&lmeahasﬂumﬁb side expansion valve 26 is in a state
ich th eqgree f enl ereof .is adjusted. A
é&%@ in vichhe dpnprdensablc w?uPEEh 8%“% operation)
ex RAGSE RN n¥@béRiestEbed HPPhidAdhd Sﬁe‘ﬁtgﬁﬁ%mec{r@ﬁiuﬁﬁg l\éﬁhg{eﬁant in the

37a, gas refrigerant introduction valve 38a, |iquid
refngqhnu gendil ipperferowd\byl thehSoiag og erotion fActltlg}e tizre thedpur-way

aireqf ook el <, B o BT e MR HE iy ERE3D: Seifly. o e

in wHRS (Re@dERNdSIeMhE BordPrddsor 2D i4 SonfBdted fb the gas -WliegateRaive 28,
conpressor 21 is activated in this state of the

and thefintakepide pf tierconipresser 2 copngcted do thegap side @ thedeat-source-side
LR T S A

paﬂmgjthamf is a‘ay dswel AhetopRaisatdsrablisHed il evhichf thé g@crlmgtexpansmn
rcuit 10 and the gas separation.device 2031 is

valvg gﬁ@;, cgglupg-,@ﬁéggplgtrptgﬁl yave 312 epsedigngnt frdroduction valve §8a liquid
refrlg&gmcﬁﬂﬁgwo%ﬁwe%% 3@:5 Q8% okiAnt fGirk 9VE Q94Pa0§ﬁ(§&fsa{hr e valve 2034¢c
escription thereo g tted. <3> FEATUR

consfiRInGENDEAS s@pmmm)mm@a O@I‘ll[ard: abTlasedaTndtie g&ES‘cH{atatlon device 2031

. THEREOF In the air conditioning device 2001 of the

ISNGLLUSGt enbodi nent, a nmultistage separation menbrane
devyks tﬁ%émbﬁ:smh QY gdiviRRatin IS stateldf ifd refrRpdm@tir@iit 10 and gas
menbrane nodul e 38 2063 for selectively transmtti n(g

separfignrdsiice g@ﬁ hrthe sanemeneiationesthgkqasing operation narcrigesed mehe same

man{qgr a'g %% ie?%odn%?ﬁtt &gﬁg gﬁsefd @ ltl!o}i ’of Méq'efr%ra%‘&r&nﬂo and the

gas &PAGELE abhee 2031 s thd eetead theﬂoﬁd‘ﬁ&dr@r disclidiging @xamshacondensable
receiver 33), and_a second separation mnenbrane nodul e

gas indha coqlmeapersion, dasgrintion thereek s 9B1HS non- condensabl e

<3>%Afﬁﬁ§stﬁﬁg]@:ﬁgﬁﬁ ??F'I)\g%ltrffll ) a‘ﬂ‘f‘f%‘*m Hﬁ?ﬁlﬁé‘?ALLATION

non- condensa t he 1 nperneabl e gas
METHOD THEREOF
In the air conditioning device 2001 of the present embodiment, a multistage

separation membrane device 2034 is employed that has a first separation membrane module
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gas m xture of the non-condensabl e gas and gas
refrigerant not transmtted by the first separation
menbrane 2063b). It therefore beconmes possible to
separate the reffigerant fromthe gas refrigerant

20632f§}r;) gérlg Ft‘lvep tI'c n%nt 1ng !the raﬁr%aafggrl I%th\l'/lSI r%_ugtetpatl 1{1 up%stthe non-

conds®aBlegias Qipetﬁfi&bllﬁlﬂﬁb 2063Hthadis asek ﬁﬁkﬂub’@d)ﬁrthé pad @ Miderdn gnd non-
the refrigerant. fromthe fed gas that is separated

condepablecgag calrlra:trq 'é?l}h‘?itqprPfttlFFeS%@t‘@Fﬂd@rC?W?le’@ér apgra spgond gpparation

mem'b eggl;r?oe&sugﬁzr(%e lul#o P e',l]&‘,ftwe%a&ner NS 111@ ﬁ{e%hawga%}ggl?lﬁ r@ggg%ﬂﬂe gas

refngdnmt ticao miodunders ald iwom-afndeiableqras Csmeciﬁna;l@b Ie igpermenbdngas that is a
when t separa io erfor nce.of the second

gas KR of | TohesopRemebiB o BHLETEEANTRPLRasREEE Ry the first

Sqmﬁﬁgghﬁkﬁgﬁkngﬁﬁgﬁne modul e 15 2064 is |ow, for
exanpl e. Therefore, the separation efficiency of the

noli thepeldenlscsbines g%lblﬁ to stenera@etb@rﬂfnsepldrfmm the gas mefrigprant

th d bl
obiziggd 87 gf e g AR i PE A e P RO 0P favine
the firfi@ecS@SMIIOMERABANA LDETL fik BEleaneyRaishetting Aedrefrdderity flohethe fed
second separati on nenbrane 2064b. The air_conditioning

gas thptys separatshingmzpsiangd digridgp thsnsependapyreceiapieby, toredppgethe amount of
R R R

concém&nmhloﬁthmn-mﬂbmlblerges evtn othet tie s‘epmﬁorepmﬁﬂmmmﬁ of the

d the non as.can be reliabl ar at ed
secorrfﬂsepﬁehagg@ﬁﬁ fafqﬁg cRRItHIng;HY Ry F?Pg"r%t%a brane module
2064"{'\/16'%%\*&I% (?_%(ﬁ)‘lﬁ?be ARERFSRhEBIREARG efSQM¥A S 43 on-cdtdensable gas in

_ 25 In the abovementioned gas separation
the sefonid sep2@Bnimemheant 2pe4b @eﬂmreaha@nd,rm#bh«an@l consigusable gas can be

reliaf AR TG i FERATAS B LR ShrE AL REEoD gaentgpye module

20649RMHRChE Sedofd Séfatatdhidmbrade tdIbsecond separ at I on
menbrane introduction circuit 2042. However,

s eBlamair selilieningdevies 310 madiinatallsd oe medhpddhereof Qf the pegsent
embd@%g?tgtpﬁgfrlés &g%%%en%ﬂs&a%grﬁhk%ﬁégé g%@ﬁrgbﬁﬁn&% Eéx;l?e 1 a{rd installation
methsé }ﬂ&lfaiﬂ od mdlﬁrﬁbérﬁn@ilﬁﬁﬁﬁ bnd the dlohhen&&r@ﬂﬂei gaaparetreliably

rane nodul e 064 havi t he sec nd separatj on
Separﬁﬁrr';gwafhe SBVWRBAIAR ﬁa\ecrﬁ@lgey B¥iltrglags seRaraion gregnbrane
devﬁ@yd@4body 2134a, and by provrdrng a flow channel 2134d
for communicating the spaceS5 O the first separation
<4> NEODIEMATHON| e 2063 with the spaceS7of the second
S at'on nmepbr ane nodul e 2064,
b EebSnirabpee s Frasiosnroitac DL it B rbifion mgbrane
mod#e206¥ aﬁ@ééco&i‘-%a&ftloh AenHrinAB81E DO &Glsﬁﬁ‘ﬁhg @he%eﬁ@rlmon
of the present nodification shown in
mempyang Wewice 84F4 gacannasted tolvechmthtreria e sgeqmlrsepa,fatlon rnembrane
mtroglg@%%%crtn% ziovsel%rt stela & ?graﬁgx? ?ﬁr ﬁ'ﬁ)‘tﬁ% 19@3&11%301‘1 circuit
i'S re uce ruc ure

20425haxpbe drinfebd bﬁﬂteﬁﬁﬂﬁﬁ’oﬂm HeGRrH seplrabod heHﬁam module 2063
conf%guratlons as those of the cooler, the secondary
havingthg; l‘r;%rsepqrﬁémdpplﬁgyaye 2063b, and the second separation membrane module

2064 having the second separation membrane 2064b inside the separation membrane module

main body 2134a, and by providing a flow channel 21344 for communicating the space Ss of
the first separation membrane module 2063 with the space S; of the second separation

membrane module 2064, as in the gas separation device 2131 incorporated into the heat
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recei ver, and peripheral circuits used in the gas
separation devices 131, 231, 331, 431, 53 1, 631, 73
1, and 831 in the nodifications of the first

enbodi mrent may be enployed in the abovenentioned gas

cour SRS SR BN oL B B v

Figs. CEVaIﬁQSJ-ﬁglhls tonRaaatidh, 0 dutnichef §detaid @caﬁpcmen@fcoﬁdiﬁutmg the
second enpodi nent may al so be enpl oyed in _the

gas SEPRSGEqTHRVIGREd 1 dae %qsiaa%é ﬂTGﬁtfH@Wed!féhez@%’lcedﬁ gimpiied.
I r evention devi ces 1561, 1661, and
<> ?lglﬁk “& e ?ﬁ‘ﬁ%{ﬁ;as separation devices 1531,
16BHg sah?e&oh.ﬁgamioﬂﬁﬁlihamm o lérpthe heccmﬁanydecelver the primary

e and, nodifjications thereof ma
recelé?ﬁp%:b RABhEral ﬁléClaﬁd\ﬁMF g#e%fp@raeogé%‘a?%tl3én2°%}e3%e@1 531,
631, ¥51 %%383@%%0%&&5‘6%@@%&&&%?angb Ugé%m the
AND FEATURES OF THE Al R CONDI Tl1 ONI NG DEVI
abovamsmﬁmwatgas:sejxa@lpardﬁwtesIﬂslraaﬂmlglar ant circui t of t he

condl onin evi ce Ie of
s EratiedinhtofY Gyt diafiisTn FR sEhibiigniiice 1131
accoﬁiﬂng foeh® R Hatior Of 1h8€ddinkd @hbodigen® hfay@iddietdngilbytd in the
device 2501 in the present enbodinent is an air
abovemawfiaricd gpn eepdeiion deviaped3d a9l 243bl i ng operati on and
h e t
deEhe B AEHRL bRPend AUSREEI 35, 1661, 3008 16T ohle B o
sepalatlhﬁ devis@ursse, L6811 1250and 883Ut ddcoinig tonhe thmdtenﬂqodﬁﬁe‘htand
gui d refrjgerant_ connection_ pipe 6 an as ) )
modlﬁéﬁﬁl?l}jéﬁ%{ﬁ?fl BENHER bF SRPiypeinthe g ove&?ﬁﬁ%% §7§ seppEatipuevices
2031S@Hng81unit 2502 with the utilization unit 5. Since
the structure of the air 25 conditioning device 2501
<FIKFH fMBOIMENTenbodi ment except for the gas

<t> SERHCTURE SRA6Eaxtas bl AR A EnithiNc DivRtE

depigl 24isl Ohern @S @QbrairSo AR Fdfi§ SerardttrcGid of HRRA @ntiRdning device
device 2531 in the present enbodinent is primarily

2501xsmp ssamplsfof thewefigrsation dyyiceapeordiag d; a ifi emehodinent of the present
1nve1¥tpj %ﬁg & {)ﬁd%ﬁorﬂgggg\ﬁgee Zﬁﬁ ﬂl T érg%eg?&gbgdlﬁ'l% is an a1r condmomng
refri gerant recov ani sm nce

devi@dzapside eﬂeta—ﬂmgro@eﬁhm andBeating dpeaapE@ thé sanie :methb mnendltlomng
device 34 herein are the sane as _the cool er

devicedcofrifia figst catberlipaant. 29d is pryided patha lileahswé%r%%s(’&e% pildzation
unit §Lnl%88 %ﬁﬁg?ﬁ ] d%ligaﬁt Q:Sm%ﬁoﬁ‘ E@% a:%]'d%@s p&'ﬁ &%@0&%0‘1'})&%7 for '

scriptiont i's om ted 40 The
conne@ing tgehan Souree owie Q§Oimwh dh @ihz26@Gbunis S Hideathe etnﬁcaure of the air

recove er ant ncl udi n - condens
condlFe e s 0E ok it nsthen ot bl GRS e 405 So afon device
253148 ¥eCGBm34s thad oftheGAS@niftioMHgcRvicBa sTeRAiAE EfiBodiment, description
performance of the separati on nenbrane 34b

theregbissmiitted.i ng t he separatlon menbr ane device 34 is | ow

a refri rant Iud d 0 ndensabl e S
2O SO ob S A B G BRBRF AR Foses o

the c@mamn ehe dekofidiey Riceens3, edaghiEich meiRane dvide@al ant a
recovery nechani sm 2565 is a col]ection vessel for

refrigeggnt EROV R r{l%‘é’@{llﬁ@r 300t %lnf:?]gle cooler 32, secondary receiver 33, and

separation membrane device 34 herein are the same as the cooler 32, secondary receiver 33,

and separation membrane device 34 constituting the gas separation device of the first

embodiment, description thereof is omitted.
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non- condensabl e gas the refrigerant included in the

non- condensabl e gas that flows in through the

di scharge val ve 34c after being separated in the

separati on nmenbrane device 34, as shown in Fig. 25.

Refqr i 4 ' [ j _

¢ LR P39 RO BB O s TGRS B b B R R gerant
includidk mogeoadénshtsle Quethyt iBepurated im tAb 6&parafioa mémbrane device 34, in a

condi tioning device 2501 of the present enboginent_ _
case inuhigh {hanspamtien perbrmappselibe esnasitioadnemabrapge 34 gonstituting the

, .

P e 8 B o Tt B O 8 s biRRhsable gas
separpted\ie theedpinaton eimbganealeems 8d, fontxanple. lathopesant embodiment, the

.when the separat.io r.f ormance of t separatjon :
re g FeeE S A0S A 17 - R BE S Pb TPG o paF it the
non-&@MERBbR%ak the e gRRMt RIuded 8 ARtnohcohddilshtsie dad that iews in
non- condensabl e gas separated in the separation

through ther dipchargenadee Ble aftgr beins agpargied the peppEation membrane device 34,
reci.reul gti t he fri i i
w5 L 35 RO SISO b FALLOBI M posoter

providafy thBpgsadf refrigieant eRoR&Y nlecha@isadsbect i on vessel for
collecting. 20 together with the non-cgndensabl e ga
t hERe F porglisionins dyeseshOd of the WEbAPEOSACABIR pasthe same
chara%té?itstiéé e bif cb iﬁbﬁtgﬁ%ﬁaﬁcéjl SRR MEthad theRldfRf the first

el ng separated 1 n separation nenbrane device 34
embddémemphral/@digesartt lten be prevgeed fivny ing/elepsevsintvathi simosphere even

2565. However, an ahsorption device havin n.. .
wher S Singt R BTSSRI ACT MEEEE, R ARSI ing g agparation
membfint B6vicO 9P iCI8RdRATeR]g8raf e iAFINAdIEn SRPhGHY@shdessablReras separated
- refrigerant recovery mechani sm 2665, as in the 25 gas .
in theszgparation orenehwonecdevia 3t dusingrap paration fartrecirawdating she refrigerant in
there@sﬁurrcet CurrJ:i t 602 of the air conditioning device 2601

EY'Re 6rgse t nodification showm in Figs. 26 and 27.
<2> MODIFICATION 1t he reftigeramrecovery nmechani sm 2665
has refrigerator oil or another absorbing agent

65 )
f o the absrvismsgtionsd aga senaggtionglevigae>3 bt C&H%P%'t‘fe_é??% tor collecting
togetgcgr\é»{/nlgl? ggg{gg:&ggﬁlsgﬁg %Qs h%rreﬁfggfahpglc%@g% gfﬂ[?g ?BH—'CBﬁ’densable gas

i"schar ge“val v
that fitthvecinahoiugh thehdischarpecahacsids alibebgags sparatedomtbdigeparation

bsorpt.i on, device i n, bo 2665b, and i§ configur
mem B HRYICY Hb 1 SRR YRL SHThe T APy CHOE QB GE et ewever, an
absoPfidn AEPiRE AhAAe hi abfbide Q?é’rﬁ?dr%‘ﬁsd’fﬁﬁ?grtﬁ@ﬁfﬂ hitenclOdA in the
I's caused to flow into Tthe absorbing agent 2665a. By

non-gmdeisdblezas may beyepeployedras ftig rgén gemant recouempechgpismaifiosngs in the

2665, the.nop-,condensable S.can be rel d cl0f e
g5 SRR D o o B P R AL PR ACADRDAR i (qlfioning
devicRt 2603 Rif &eSprestht MbaiTicatiorBéRMnihiFdgs. dédhd 27.iSpetifiehldy ek

.as the refrigerant recovery nechanjsmas_in_  the
refrigerand sepovayanecheaismaio S thaerefiigaraigr ail o anqther absorbing agent 2665a -

- e p A i . i
o sBEAAEMSIRION B A M AR AR e 200G
absoi_ll_JIilg ﬁmg?lé@ﬁﬁaggn%¢&ygm&alt&?65ﬁeﬁﬁgﬁ?ggggéwﬁgnori-coidegsable gas
e, e s S | : | )
from{h 10T SB ATALES AL DO D: SAP RS P riserdint
contdIRB hBAR oG 1E 8hs BBl iN MleYschhrafiShlineldbRhe ddfice 1034 is caused

refrigerant fromthe gas refrigerant that includes
to flavointe thedbnehbigeggais266bs. Rinpiloyidee this typeof refrigerant recovery

mechanism 2665, the non-condensable gas can be released into the atmosphere without

releasing the refrigerant into the atmosphere.
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separati on nenbrane device constituting the gas

separation device 2631 housed inside the heat source

unit 2602 of the air conditioning device 2601, as

shown in Fig. 26. <3> MODIFICATION 2 10 In the

abgyenent | one s .separat i Vi ce. . .

o SRR sk Bl 8 E0R RyPiiyed af BEfigg G ecPliry mechanism as in
the padseo hbdificithem, HefgregareasTithd fun-cihddndabletdae that flows into the

non- condensabl e gas i s npl gyed as the refrigeran

e ) t..
absontiogsyige iR Rt okigh as eronsiisriga thsrabspipHop abilipeof the

' Phi r j :
s R B S S SRR 1243 o scond
embdaBmenp hayieg tiessepiratiorefmembeamar 03 4te fooselegti vebic trarsinshing the

.2765,. as .in the.gas separation devi ge 2731

roi kg i50h Hiec Pl GO TR UG Ber OB ISTB 655 67 employad ps the
sepafafiBA intdnfhmod 8¢ &ﬁstﬂﬁ@# Ok ghi§epaRkiBa @BYica DGR If hidkd ARide the

shown in Figs. 26 and 28 Speqrﬁ cally, the _
heat s@fre¢ gait 2002 elgbo e cgndiieuhgdeges 20085 ahshownds|Fig.&6or

j ng agent 2765a for adsorbing the gas

<$>S@$bigg;§ﬂﬁ3N§% adsorption device nmain body 2765b for

St Y thB gbéVegncnbl s AEdDEAG e aivn dede@63 &Nt absétipfiehdédee having an

val ve 2765c for_discha(gin%_the non- condensabl e gas .
absofhiggrpgant fabenpingdbe trbigceant indudediin thorap-oondorsableeas iss
cenp O8] LM Eet BB RboVRE ol ELATOBEY. HEE, Bh Wkorption device
havimgeabadsoeptoda\vigest faOatkortdng the seftl geranpiaskhdedimothg hot-endensable gas

inside of a_ layer of the adsofbi.n nt .2765a. By .. .
may bf: EWPHYAY 28 Hegetrigseanbrecpysry ingfis-haﬂflg ESEEA iy Heekah seagHion device

27314A6&potale iRRNKE BBA DR LEIt 3962 §AHe BB coRdiAESRE dbiEO21dIEof the
at nosphere wi thout releasing the refrigerant into the

preseat mosipficatien sixgvn in Figs 26camd 28abpesificallyiherefagerant recovery

e B0 B s SR o PR e P 850 e

refri @A CANSRBEARL RlegiRS mdt@body THESD iffit Soridtetha ek FhE @gent 27652, and
device is preferably kept as high as possible

. . . P . .
a disglpngs wdve AlpcHer disehvrgng Bie naprdondgnsahle gpefromdheadsopryion device

. t f. - at i :
052763015609 30 (PR Lo PR U U5t o
sepaﬁlﬁemla'hahé mfpafmﬂb mmnﬂafrax&f:’davhéedms & cm?téd/telpﬁsst ﬂ’lﬁﬂ@ﬁiﬂl& insigle of a

the 30 refrigerant framthe gas refrigerant that .
layer,of b isorio 3%5R ddh5a By @Tedine s Bipsiod yeifEsrant ggovery mechanism

27655 ARt doPlelbahR Mg EarlisVic R8s KORARS thE gﬁﬂ{%ﬁg&@ S ifld8t releasing the

Separation device 2731 housed i nsi heat source
refriganadt 12B0Re atinaspleerai r condi ti oni ng device 2701, as

sh in Fig. 26. <4> OTHER MODI Fl. CATI 42 The .

ot P sfuninndois T AECHSPAN SAS S SMEIER e g T figerant
reco?RP RIBANiEANBE pERSure SRR MM BAdEHRNBIE Babatlidwy infethe adsorption

applied in the gas separation devices 1031 and 1131

deviegcis prafenablytkspt #echigh evpepsibihendisidering teadparation ekitityordhe

p f ri i- ;
sl 500, TG T L SSAAP ARG o T AES, Bitdcon
embetBinear havi the sepatalaiBhembyana! 1904 foraplpttivetly irmsnligingake
.Separation devices 3 1, . 131, 231, 331, 431, 531, 63],
refrigegant fropm, thegzas refrigeant that oGBS A EBlqged b the ‘
sepatBdh i devidieofituting the gas separation device 2731 housed inside the
heat source unit 2702 of the air conditioning device 2701, as shown in Fig. 26.

<4> OTHER MODIFICATIONS
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The refrigerant recovery nechani sns 2565, 2665, and
2765 constituting the abovenentioned gas separation
devi ces 2531, 2631 and 2731 may al so be applied in the
gas 10 separation devices 2031 and 2131 according to

hr;!‘c 2 %er'ilrﬁnb%qlerrre nqgch%ﬂdm%Sf b %%t%p%tgg at 6V%%{Cfn§$§q§ gas

riger covery nec anISYTB

sepalaﬁoﬂ\/ﬂé‘hc@%ﬂhﬁa@bé appfiiedltid el gag sﬂfaﬁitﬁyﬂtde@ideﬂmﬂ lced 1131
1561, 1661, and 1861 according to the third enbodi nent

accorgdig torthelsecrad embpdimentabnodifggtions dectert. applied in t he

200 AE RS iy 285 B bl Fbomemcions

gas sEparativer daviees 268y aﬁd/®73drmm50also bé amﬂied ne flrei gye s@natation devices 31,

131, 28t heds T el Tl AR aspactr s e SmBbiehtns
modiSIAk LN NETHOD AND FEATURES OF THE AR 20

CONDI TI ONI NG DEVI CE A configuration may be adopted in
t hEh@xefngmmdlrcqoormmgecdemsm 2663,26€5Fing. 2763 carsstlémmg the

f th f di
o SRR B R S PRE PR 2 Bl el g o
sepafifiah dSALEsCXD3URLE 223 Pidtotdigg tof the fdith @mbdmhéntanam)dlﬁcanon

connected to each other via the refrigerant
theregbnnection pipes 6 and 7 in the refrigerant circuit

f Ofﬁﬂe!fﬁ?é}:réx{t‘%é’cov@:y Iﬁéch\ﬁfmsﬁllg 2%@53 2%%5 n:ﬂlrd 2785 da%%é?ﬂsechg g

primari conpose oxygen~gas, trogen gas,
scatt@iiy prevengion decioephitdn1 661 ord h$6igadc0rdﬂrt§to rtied ﬁmr@e&nﬂmdlment and

. onnect i pes. 6 and 7 ubsti tuted [ .um
modifigaiqn; thiEoy5Y Vi Epatedh & &35, SeRgratieh emasqﬁnlgla?l 331,

431, 581 tdgn7 i %gham@dutzq bdA, ovd #ife of the refrigerant
circuit 10 T n the nonicondensabl e gas di scharge step.

ThEurgpemife, enytchardmbrsrofithestediigerang redeseryimechanisms 2565, 2665,
di t| on| ng .deyi e 1,is described below. 30 Since
and %Cﬁg "?‘H’g‘?da PFGn step (refrigerant circuit

<Slmmmmgpﬁpthe airtightness testing step, and
t he seal as releasing step are the sane as

<I>$TRUCTE INERAL N METHORB N BcREfAEU&ESt OE dl" HE AIR
Pﬁﬁﬁ%OEHgﬁE STEP> 43 After the seal gas is
COre ease Eﬁﬁyéﬁggas is fed to the airti ghtness-tested
POAicbofigirhtidn mapde Hdigﬁed inethé i ?.10’4 vontlitiefing devient (see Fig. 1) as an
connection pipe 6 and gas.refr rant . connectjon pipe. .
examplq o aeﬁlgaéﬁ% gevemccoriing @Hﬁﬁnﬁsst phBoiAeat ?%tﬁ? pegsént invention
wher]el!))?ﬂfe%eﬁlegoﬁf&eifn?trﬁ arfddHE ﬁﬁﬁia‘ﬁ@n RhRS e c&ﬁ%ctg@& each other via the

rigerant connection pipe 7/, or another conponent
refrigEivent openeatipopipen6 ané 7 én dienglitgemnhnidenformatiqgeser(, gBal which the
the airtightness-tested portion into the .
non-RbatsRler S p iabbECRPs o A e B e G of Bgher ai
compbRSht refhaliSy A thé kél’ﬁ aestScohBsdtiof Iﬂﬂ:&%l #20 7§ sesatiféd With Aelium
w th helium gas. CO\lDENSA LE GAS DI SCHARCGE STEP>

gas imfheegas phlgstmﬂ@tﬁp g]gcgth@glghum@g js then digeharged to the outside of the
remg%lrz[ntt 'cg lSlp 8 F1 e S%o&?entsabqg gﬁssdlgc%glgé%?e% W th

The specific method for installing the air conditioning device 1 is described below.
Since the device installation step (refrigerant circuit formation step), the airtightness testing
step, and the seal gas releasing step are the same as in the first embodiment, description
thereof is omitted.

<GAS SUBSTITUTION STEP>
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PR o

hel ium gas, the |iquid-side gate valve 27 and gas-side

gate val ve 28 of the heat source unit 2 10 are

opened, and a state is established in which the

refrigerant circuit of the utilization unit 5 and the

r efyr, |r r

co nArﬁeegtﬁ{egg% S sflgz Jasé?fé Pglﬁtﬁn ?Eﬁ% fécpﬁl) tﬁ@ a?@%l}atrrl]%sg %s@ed oportlon that
includae tl’fe:d&[:u@mﬁng&rammbhnébtmﬁ pipedr zeidygaﬁ ee:fngeramhemﬁmuonqnpe 7 from a

refrigerant circui 0. en.the necess :
feed ngriemE IR TOTEH o GRS 1 B SREPaBk AR e Rrey ey
refrlgé}ﬁntcﬁéﬂﬁédtfo}i e 7.0k %h&ﬁé%&npoﬁ%r gﬁ@oﬁé?atﬁﬁﬁ%?ﬁa@edsﬁﬁg@he ambient

he heat source unit 2, such when the refrigerant

gas (serliges)tin dhre q;rt@mewteeted rpdrtwnanw the agpospiit i topedted, and the

[ h f h t. .

amibleit pys3S6e B8 R R er - st BRuBiS RS te AR i)
<NON-UONDENSABLECGABDISCHARGE STEP>S not charged in
advance into the heat source unit 2. The helium gas

(aldisr thecampiengan Eﬁ?ﬂlcﬁi‘ﬁh’@ﬁkﬁbllﬂégl‘é%@s teped) Rowtigmisirlaced with
o A 0 AR TR SR et s
are dpened; and e 3meadis estgblishee imivhichghé ref gteant efreuigef tin mtilization unit 5

0 ion pipes. 6 20 and 7 .is thereb th t
and (@ ger R FIRPCT e B SHBFS V@&f afeogn Q) (Lhg beMebfapt fhansed in
advanké it Eheﬁieﬁf%we%mttf‘ﬁ thQOHY £839 fhe?eiitliresrcﬁfée'réfﬁ%ﬁgmt #0dWhen the
operation is perfornmed for " recircul ating
necelss;t&y reg’egmt dhargely@antétfy s gumtmn@a using anly the quhretlts'@nfhzefagerant
as has mal |
chargg fod A1Cea g TER Bt oty PUR L GO POHLIqay K e Bion pipes

6 andd%re 10ABJaRIASdaY reBAS RS it MHREENrdh ehes@nsli@dd Mded The entire
menbr ane 34b, the separation efficiency in the

necegesy A BTN O FshigeaY Iseirged frome theepiadr when B@gfﬁ?lst is not charged
rati f4r
n afﬁ%ﬂ%egl%#)e %tg gg% dso{ut&? uEF[ 2. TH% h@gﬁ% g?é;(agsg é%ﬁf\'}&ﬁﬁg H{)Iﬁgoﬂdeﬁggble gas
sealaﬁnahahmlﬁmmpﬁ uhid rsmmeh@ﬁuhiahen aﬁmanatesmd fasmhrg,anms%b
is low, <2> MODI FI CATION The non- con%g Y
similagepusly) &g Bstnoncropdensebls Saremaggan § eré‘f‘ Copgyectlon pipes 6

and ﬁgmgfggg 5&39&1 n}g«ﬁg ieere b ark $REdthO reflidoraRCGRuAI10g tO

iment of the present” invention. In
t h ils thag ¢1m1gemanture ltlitﬁeccmqpassat 2bis aefivited, @nd ppématiothis performed for

rati on.nmenbran IS nced becaus
reci GRS eGR RERDY AEe TOSABraLCRE i OL 6 28R4y £ 1 {7 embodiment
SincEREREANGs HEVd &fall ﬁ]@%uﬁf diafiRtericbmpaRditd hididigB) gdhedt dk§gen gas,
1001 is a nenbrane that perforns separation according

and casﬂym@sesj throwghethe eepanatmenmabr@n%lﬁ%ﬁﬁbwgagmp efficieacpn the

sepstPp (ERAR LA BAGFoBRARIEE: Dl ChFBRohofhe figgrant con e

preveRid HdREbEiAg Médﬁ&&ﬁt@tﬂe&tﬁb@iﬁeﬁ@vbﬂ Adien dengepaeatidis performance of
havi ng hlgh solublllty in the nenbrane, is inperneable
the separption BTG 348d%SBhent s having little solubility in

<2>t1\|i6m and is relatively inpernmeable to helium
gas conpare to ni trogen gas or oxygen gas. The

r eflhi gen-@ntdanazble hay @by alse bp substhttetivith behien iges imghe air
el eas t t her even when i he sgpar.atd.on
condifiomiag feribel G fe P be P aine G iineemd TR el present
invetrdon. G HERaYalJer e The Diparisiosl @ﬁ?é[dn@? th thB@¥Riratidd@membrane 1034b is
e

operation for rec:lrculatlngther erant in the
enhangéd bepepsathe separation membrane 1034b used in the separation membrane device

1034 of the air conditioning device 1001 is a membrane that performs separation according to

the difference in the rate at which gas permeates the membrane via the process of dissolution,
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circuit 10 may be perfornmed after the non-condensabl e

gas remaining in the refrigerant 10 connection pipes 6

and 7 is substituted with heliumin the air

condi ti oni ng devices according to the various

nodi ficati e f nmbodi nent.
diffofigians Saal g Nettopn beckisail (ERBBIFIE Poiigblpi bighyhoging
comﬂoﬁ&ﬁb‘ ﬁﬁ‘vﬁ%fl’vfgﬂ SBIURAH Y IR tHe SmaskaRD) G ik EIStd 168G sfing

ODI MENT> <1> STRUCTURE AND FEATURES OF THE )

commpezltemmghm @bty icthe iBerpbgne, 20d istelptivelydmpeingeable to helium
gas cgrlnﬁ%'r ? rpoc)ﬁlftrr?t Qr? gas Crrdngg{.}'ggat a’gh% &%eé(erﬁ{t cgltl] ﬂ}e?eltbh/ be prevented from
being Rfdasiehat the ﬁtlﬂ(ﬁs‘lbhﬁe eqec@heh g sélmrﬂlcﬁﬁjeeibhhamimﬁ‘ dhenamptration

of the present I nvention. The air conditioning device
membygpg 1934b48 1aW-r  condi ti oni ng devi ce capable of cooling

operation; has a heat source
<3>§§ﬁ§%889ﬂ Pura y of (in t he present enbodi nment,
t wed de:st:hbd:dzaiiowe,rthe: np¢rat1®1)ﬁb5 reGdIHdlaEing thgueftigessint ingthe sefrigerant
) nnect.i o e. 2 06 an effl erant .connection
mrcugqaén%zﬁpe%ane%ﬁﬁec@? R EAStHoARe B ol 1P O Sete
connédiBnRlipts d.n'dW Qfsubinktbd ¥ith ¥Rl theIMOndRitaidg0doviced according
so- cal ed mul ti-type air conditioning _device, The

to thasedrious anddafcatinns of3be Sirst smbpilimant. |the moribisatéien ¢ff thg second

o B B8 1B RO 30 B8 s o

<SEuEN’rIIHmB(m1MEJNTBeat exchanger 51 in this 25
rrangenent is the sane as the utilization-side h%

<1> %1‘ REANDFEATURES Q5 EiA R GONRIRIONING HE
Iflét %E?@os@bg[ﬁﬁ{c diSGraRE¥ehd &%éﬁ?arft'@ﬁ%ﬁ@f)f fhe aﬁ‘thH@i@mng device
uti Ti"zat 1 on SI expansi on- va I's a valve
3001@@ anegimapletod therefiidetation devide acdording to asévienthaambmdimenief the

o SN APl ok b0 o i oSS M icocapabi o

coolﬂ-!%‘b%éréf%ﬂ 21 BdaflBe BYEaHG; HAs ¥ Bkt QoBdee dnit N0OQ pMIr@BSYS (in the
di mrent has t‘%e function of 30 expanding the

presanteémbgdimnt tywea) utilization ulsatscﬁﬂﬂﬁn@ldcﬂohﬂulﬁ tefd geranttdognpectiph pipe

3006 Cagﬁ_&a ger%ti ncotgn‘% 2119}1 p@gﬁo@}a QI gL %c%g vaﬁ%t Q%Qe unit 3002 and

the pn@atty%@ UfiG2stioh GMith 2005, QK mﬂgerso:ane@nmti dgpe afxi donditioning
3024, a main receiver 25, a heat-source side

dﬂﬂ@WpanS|on val ve 3026, a liquid-side gate valve 27, and
a Rebt exch
oT808 S0 Y5 Sk B CAIPARR S e e
51 alhﬁﬁfltl lﬁaﬂhﬂ-@glerexﬁﬁlsmmamver 3521 Vier utdzatibn-gide deati edeheg)gBIeS 1 in this

val ve 27, and gas-side gate valve 28 herein are .
arranggmEntg tktf’rﬁ@m@(ﬁ%ﬁlﬂee%%l&a“g‘i {Ge b gt St B SotdiGaning

dev1c?e21 {kﬁ@tﬁx 8111?&!11‘1“:l &o d&%‘f tis ‘?ﬁb’i‘&ﬁ% orfitedM®i N recei ver

qU| e gate val ve 27, and gas-side gate val ve
28Thuef utlluztaaowsrdempmstqnowil\r@ (534 & walve opnnehied o thetliquid side of the

scrl |on ted
il fogSIde b B R s E e de i Sk hanrd of Refigerant flow
rate. THE ﬁﬁhﬂd@fbn[s@déléx@aﬁ:ﬁbﬂ fdve ?(452 ihhOp@Een? é@bodifttnthas the function of
heat - sour ce-si de expansi on val ve 3026, and is

expanding s iefigesankpericulsely dyaRE cePUILQRSHNE heat exchanger

230808 Durtd itk 067 A, 0RLE, YahYRed bf a 1RO DF! Hidir.way

i STarrange a va al'l owm ng
directiehalivaBleadl, a heatpafceaideyheht edthaler D&ad bn?d:ger(meult 3024, a main
receiver 25, a heat-source side expansion valve 3026, a liquid-side gate valve 27, and a gas-

side gate valve 28. Since the compressor 21, four-way directional valve 22, heat-source-side
45
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si de heat exchanger 23 to the main receiver 25. The
non-return valve 24b is a valve for 10 all ow ng
refrigerant to pass only fromthe |iquid-side gate
vaI ve 27 to the main recei ver 25 The non-return
i s.a val Ve nt 1
heat gﬁ?hfng? A%:’ri] P}%n recgiyer rSfégl m ?valv gil,%n&%a%-_sgg égésvcélve 28

herefiadre thedaite ad the ddieprbset 2 B,Cibﬂilcﬁa)s tidetionmansic®?, Hedt\sburce-side
3026 is a valve that is connected between the exit

it
heat gyghanggr 33, @aﬁhrqﬁelrf@rc@ Vigridzidegrde YHEe AbaAnd gatrpide sateqalve 28 of
e ESRIEIATOSLA5 0 A AL U I S
solfhe bﬂdgejﬁrc&lxqjhﬁg |11®the\4nbseﬂt Snialimenttihedugesdbren non-return valves

24 g e ol soef 59 SR onaApEDelyoitd if BRyieR feoveen the

heatlsem%gﬁiettfest éif!chlxdgéﬁﬁ?, eﬁu HedRuidIgad A% ¢HRBASI TIRININ.RMm valve
heat - sour ce-si de heat exchanger 23 to flow into

24a mﬁblsrmangm@é ive ValVQ forvillawirtperefigerant tepase prlydfom e heat-source-
The de
sde FRUXRBREREY o RemBlfish 8RS, Tpe BOFRARBhe iy a yive for

allovdﬂﬁ? ir&fgi gbRat oG sOPEl EHondthetliquizbside ga¥ Ralvs 2010 the thdif réRiver 25.
rigerant flow ng towards the heat-source-side heat .
The por-Feiwgeralvez2 4oy FhVN’Yé fopalloping efigesam do s anbeliemdhgapin

I r
el 5 L IMRLL pA0RURELY, ARl BB 6 5t 20201
valve dias Bconeédtedestantn the ekit qmrtlolﬁ tle thklﬁ rmn\rer 28 and therhedbsource-side
t hrough the ntrance Bort the main eive

heat g ABRRISE MHOAT 16 PR PR FFreRk G Or 6t HFIEHBILATY rate. The heat-
sourPfille eRfankid8 vARIB0ODE ﬁ?ih\é%&esg& én‘i’odcdlnﬁt‘%tt@ﬁﬁfy%s%ﬂ ﬂurmg cooling
utilization-side heat exchanger 51 w thout "being 25
0peretxcpmnd@ fnictionshw dsdacausedharsfisgegant éwpamsiowdﬁdhv utibgign-side
tion-side.

et L4) ASEARLLL el RURHED S g B By e reciver

25 vRXRB sn@fice %&t of e mais reddiver 8. TIROd i@ dmpelﬁhg @RthisThext-source-
bridge circuit thus conflgured al so causes refrigerant

side gxpanision valvetip alsp adjwsied dpgrghepting pperahen ingiausgexpansion in the

refri g%%ﬁt%%ng %\ﬁrﬁg thteq’x%aln%u&f rﬁ?{ﬁeellléﬁ? E){(i%%%%e? Qg fffo?xﬁ Eh%f\rlglﬁgtlon-mde

era oW n e exXi
heat Eﬁﬂﬁln‘gﬁf 5 I%péwﬁédllgwhe exipas of the meatrecsb/es Dby By-tBisadenfiguration,

heat exch er 23 after beipng expanded in the
the Brilge cughit 3@?@6&@68&%&%%?? U6k G20 Bgamapisiveg 74 through the
entrdnRb Ebﬂ o ﬁfgmﬁlh‘?%&e?ﬁ@rﬂﬁ cta{]é:‘es RS SoNitieolt @A the exit port

exchanger 23 fromthe " utilization-side heat exchanger
of th§ Inaig mr:lﬂlvas 2% trr flong tdveatls thy ubihieataimi-sode hept ethaqgﬁrcﬁl without being

refri nt. connecfion 0 nect 1e li qui d
expagipbis G AP S MR e AP e RGBS i M hfbvards the
utiliz#ienRide Rt éx6hadged 51 lfoAfthie DBatkdtce- s%m&aaa&hbﬂig%r B CddicH as

46 side gate valve 27 of the heat source unit 3002.

duringeoajing operatipyetheriridge sivewit thum cpnfpmirgbdso cavserrebiasram & flow
into S HERE e 25 ol oot okt ot il BEPAYCHRY Crbhscs the

refri gﬁrsntsﬂlcdeng atieofat ¢eit gort of thehraih estkiven s aeflomitéw@ddthe heat-
The liquid refrigeran connecti on pi.pe 3006
sourggsside b cyehanger g%?ﬁf‘éi‘ﬂ“&ﬁxﬁi“ﬁ@ d 3 e heplasougser %l%'e?wswn valve

302@%@?&&&9@@ e@t REws fRNEAY Behed-Birdisid M@&chgﬁgms from the

condi t1 oni evice 3001 is newy installed, and are
utilizagfon+sgrer leeat c)mhmmmﬁ il el apémng"ﬂmatmg epaatimr.t ed from an

Lsti.ng..ai L. t d i.th .
ot he OBk isBEY eotpRictenpt Sfiteo s aruldifd iRBSart,
utilizhtioh-sRROARBERhBREEF ASESE thd BRarBIRY bF afiliRkioh RAits 8605 GRAMAStiquid-
circuit herein that extends fgomthe utilization-side

heat
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exchanger 51 to the heat-source-side heat exchanger 23
that includes the liquid refrigerant . 10 connection
pi pe 3006, the |iquid-side gate valve 27, the bridge
circuit 3024, the main receiver 25, and the
., heat-so si.de ex ansi 30 constitutes
side GRGUAINE &1 SLedR SURA R 00F elhees Ao e EH PP SiPo1007
connédd€tHeGht 5id8¢ 8iMthe Glilifdtion-sidtHeatilcARterd §106 thé Blurality of utilization
utilization-side heat exchanger 51 to the

units 388Y andthecas sidgaateemiveaddorfhebeat s@ireqiunit 39 The fquidgefrigerant
conngciltonrp?éflr %(g)% t}e%éa%;]rgu el‘a%[] ctgcﬂnr@gtéc{%p}gﬁe ?(t) K VZ %Egﬁt (a)nnectlon
plpestdaﬂsti&té‘cpcﬁfpflﬁsﬁﬂén thd aﬁ“QBﬁdltlbnﬁhg ﬁeﬁb@3@ﬂ&s Sie@ty installed, and are

refrigerant cjircuit 3012. Specifically, .the
refrigegnt P@@}eﬁmn Pipes that arespvegied frophan %lfm”c&ﬂ%‘?"("i‘i}ﬂﬂ% device when
i r
g G PE PELIES VAR S0P 5 S R L .
30 poktien af the creﬁmgmtanbmruug hedeam that eﬂeudm foonh thetdization-side heat

cxeh Y b B Ay BB SRt Y 58 b SRR P oran
conn&@RRA RS TIDede] 1d?!§1dé gat@ vAR¥ 129 the %ﬁdg@a?dﬂnesazﬁ the main receiver
separating fromthe re erant’ t he non-condensabl e

ag@ﬁlerlﬁn’aa;qwrtrﬁgsldmemlbm qdivgl 302 eangututastthelbgridsideapirigerant

curcuﬁr:}@?h do a&%ﬁ%ﬂﬁ? i ﬁ% I?trcgr%tgltgl’? ég?t%ﬁ%sg@oxﬁ ?lhtgl%yum-mde heat

exchmgtesspleo O helesoufiel di@ticantx chibfiger 28 t1a ikt lines tpegaatréfiigerant
t he ressor 21 and recirculating the refrigerant

COHHP%IOPH%W 07, thersaprsidsigeteuialvedth the fawgway disestioaal valyp 42, and the
0 [

B I

circutth&@l 8 affftheasr ddmdugmm@pme a800binclieles de 1BLidbEIdE hﬁngq:nant circuit

d| tioni evi ce .0of the first enbodi nment,
3011&8 &he gasr %éﬁe CF%mB{&rQtht ed. In this type of air
cofycll Ji} OSHdMGorfEY H&ﬁc% is e PRRVERAMAMSARIsQepRation device 31
remaining 1n the I|i1quid refrigerant connection plf
conn@0ebtoethe ligaisl-sidd refrigerant cirowhd@idt The zas Spealawvdﬂsce 1 is a device
harged fromthe.refrigerant circ t 3010 usi h
capafl O SG3H e i sV Eeseant 20 soBRFRRtP £ etk h i fauia
refrige®drit bGﬂe@ﬂbn pipet3006 bRl EdsefifRtant bd&lﬁiébﬂiorﬁﬁib@ 300 lafid discharging
operation can be perforned wusing the

the nprrseadanaatile gastetthoeutaide phthe refrigerat %trCrthe byiopeiafige the
compq'g%éﬁlcfl &nc{)ltecfr{;\ﬁ 1{@&@1& retﬁgpx%q{ ﬂ{Ft‘Hé ﬁx:e[éué%g gﬁg 1?5!)155 R is housed
in thé'bidat kerryPeniaBoo2 mcthdptesm Iembodhm/dnc Siseecthe gas stehﬂaaou device 31 in
i condi ti oni ng devi ce 3001 of the efnt en‘oodl g

this %J@ggqg@ltﬂﬁ@eﬁp@g ap aﬁ s%maat}ﬂnéiﬁg 3 thepdr con onlng evice 1
of thé fifst 'eﬂl%[)&%cni: Qi%&@g)‘noﬁrt‘h LSS ﬁﬂ% and 3007 ther eof

are large conpared to the re rigerant connection pipes

of Inghisela ofiaat gonslrtainllngadavweé'@ﬂth the uam-ngndsbaﬂabi%g®ucmam$ng in the

room ai r co ditio or ,the li.ke, .and a..lar
liqui§ e neionmie Tios e i st of bR FHLE
discHaffcdi fERh et refiri defdtit birduiPIOL0 Rirgdhe Mdlepheidh Vidd®1 BRs
separation devices 231, 331, 431, 531, 631, 731, and

recirggatingthe reftigeranontherefgmaarticirauit 3HL. dhisapsratiopggn be performed
usin eﬂ@%%‘ng‘f ‘iallahgﬁ rr%bﬂ?oal Q@z{t %&'kl}%rhndc%\ﬁdﬁﬁ) %%fev%%cl ﬁh@ﬂrst

secon as separation eV|ces
embdddént. 1631, 1731, and 1831 accord| ng to the

This installation method is particularly useful in the case of a multi-type air

conditioning device such as the air conditioning device 3001 of the present embodiment,
47
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third enbodi mrent and nodi fications thereof, the gas
separation devices 2031 and 2131 10 according to the
fourth enbodi nent and nodification thereof, or the gas
separatlon devi ces 2531, 263 1, and 2731 according to

because tlh]; yépt&qg Sg';‘[?%g&ge ntegegrs)a hgt r{gle%%\gl on%%ct%&r{e}?]lgg f3dB%yan8eJ007
there'b(ﬂ aﬂa Taigetbfigattamd €& 3GQkranf coRtliGpiptd 6ffn ﬂ'é&tllvalyssﬁlzﬁ)lealr
adopt ed whereby heliumgas _is discharged fromthe
condﬂé?mngg@?\a@ﬁ sugh jag aireom gir gonditipperon gheg e, archalaagg spount of non-
n 15 the
condlftbfpel Mo BRLEGUUPHORIH A EELARGRSIAT,
<2>MOD(IFI@A’W$GN| e gas with heliumgas, as in the sixth

e di ment. <El S,HT > <1> S iK:T AND

AR a9y S GENOF T ORI 13 TR (2 pﬁﬂg%é@%(gdlgg to the
modFABOR Ghé HAY LABLSndnh 8hd rsbﬁh%t?dﬂ devideCleBY a@éor«thhg to the

air conditioning device 20 3 as an exanpl e

secong f:mbg@nwm dhe ghs\sepaatiacdaviliend 515 b 14881 .¢li73ht dndelrfidd @ptm;dmg to the
ent .e The air condi onl
thirdFrtopfnefaBR T hRIBR lior 10 el sepfgigh dils 28 £ 251
accotih$ tthb EalrS@HBSEmY atnd?tﬂ&ﬂﬁca@loﬁtthérbdt?bﬂ me gHﬂ&dpaﬁtmn devices
and a |i gw d refrigerant connection pipe 6 and

2531 @63 1.gad 47481 aenerding foie ;ﬁf’@eenqudsnelﬁ@ﬁﬁémtif@ﬂ?w peeaf may be
The
empR9H AE MUt scptifiolldeict DPmedt dobaRbhfl 0Lk 2601, 70,
pi pecotfigaracon hayahks &Eadbpn‘ed w&gﬁragmehmn@s is dischprgee fibm the
are the sane as t eutlllzatlo 5 Liquid ) )
refrigespit cfepi A0 10 BRg, g@tgaa ﬁeq@rfﬁ@n e“aﬁ é’i &é{gewﬂﬁﬂgs fhfefrigerant in
the r@ﬁ’@é%‘ 1:1?611193 1547) aﬁepguﬂshﬁltlﬁ% khSYAdd e pg g@? Wltﬁfheilluﬁfgas as in
the first enbodi ment, and description thereof is
the siiteembodmentyi t t ed. The heat source unit 3102 is

of a conpressor 21, a four-way
<EI§H@EN&%9%O@£&?2 a heat - source-si de heat
<1> gmﬂjmwhmmmums O EHERIR TGNDITRONING DBVICE
si de expansi on val ve 26, a |iquid-side gate valve 27,
anbiga3@asa mh@@agad@grm ofthp gefiipprant eircuit@d the aif emditipning device
deV| CS 0
3101 FAn e%&lnl%l ne ?&{fﬁé&?ﬂ&%é@l& arcag &,éttgona ﬂ‘l %Igﬁg(gé'l%{'lp%f the

presdiit ingh@ation.I'Thdi dir ciaﬁdmomﬂgdﬁﬂlcba 10h& dseat-xdmwem farriobliRg and is
of the first enbodi nent are omtted in

provistsdréh gl S@fe?umﬁ%% gt 1?%@11@&%% aud 3 }idid 1o igsgant connection
pipe %%ﬁ%%s ?éfggerjaﬁlactonﬁ 'b%%ﬁ ﬁ'i?écﬂn% BfeSe¥@ourcd unit 3002 with the
I'i quitd- , an

gate v gas-side gate 48 val ve
ut11172a&oh an#iSnThe etilizatios zarm Sathetligeiduofijgeess ooni2ction pipe 6, and the gas
eat - sour ¢ce-si.de_ heat exchanger .23,. nmai n
refri g PSRN Bl 1% S S viatiof Bt 5 GRS aheraR

conn@Etu.‘}rg&p@Br irfri@BiafBconfieMichSipe Pbf thBQirfdohdftioning device 1 of
nment, and description thereof is therefore

the fiyp qmlfmhmmﬁeatpbtﬂqscmﬂlcmﬂh@mef is ghar¢fgeremittedi rcui t t hat

e RS LA 415240 P8, ARl cBaPgRpct i

diredtiofhluciee 1X)Q Hehtqwuebetﬁcﬂd m@e Ehbnge® Qenzeﬁfaharecﬁmezsgia heat-source
the 1jquid-side gate_ valve 27, and the nmain rec

side zwwwai‘f@t?és a {ifaid-sidegateivalyed/ ad o ggerdigaty ¥ 35. This air
r —
A O M PR AT e Sk b e ey
d1re¢tmna]hml‘he2ﬁ andslridge eirsiit 24 beatidegxo tiarigat satidee umat 2 of the first

I
embonﬂ?ne%i‘:j z?r% orrﬁtted in the heat source unit 3102. However, the compressor 21, heat-

source-side heat exchanger 23, main receiver 25, liquid-side gate valve 27, and gas-side gate
48



10

15

20

25

30

gas refrigerant connection pipe 7, the gas-side gate
val ve 28, and the conpressor 21 10 constitutes the
gas-side refrigerant circuit 3 112. Specifically, the
refrigerant circuit 3 110 of the air conditioning

1 incl s the |i ide refrigeran i
valvecfY tiip 358 i i gt v omeessit He PR g Pl 8] Sidhpreer 23, main
receiver 23, lu-fﬁﬁ sidel ga@@%bé 2DRnd asled g@te FalQ28ioT tid it Eiditioning

provided with a gas separation device 31 connected to
deviceHeof] thq ﬂr&ﬁ ewibgdiment.ang deserptien thergof istherpfore prdtigen s

seﬁ%r AQ) oE&x% ' SifioBrhn rcﬁitqﬁé{' %% ﬁ&ﬁoﬁ’ﬁﬂ@ﬁ Abn-side heat

separ Fng from e PP rgerant The non- condansable

exchg@r 5 £ tdhd heg-dordehsidd hsaue:cthmeger g etiza rirtcludan ﬂ&diquim refrigerant
pe 6 and gas refrlgerant connection

d .
conngﬁt@ewarf‘g@ b Hatidsisle-gaeovdend/aBp ﬂlfa{éalpéeqerrér 3@?&%@%& the
11qu1& Qﬁerr Eafgult%&rl £ Utte rp%rl]:lt;lrp ofthe g[?trbgrcﬁf? hat extends from the

res r'ecl ting t rigerant in
utﬂlzamm Bide he:g@xahrmlgen Fictoithe Beat-kOurcdkigle dheartr axehingehdlihetiinchides the
the heat source u 3102.in th sent,, enbodi
gos reffigrant dipngaLnaape by S dd Ptk VPR S Rl o1
consﬁhre@@rgee Nidd R figefart 31FBuiAS1 IDNSp&FEc HGPRE AdftiBerafedicaR 3110 of
e air conditioning device 1 of the first

the ae wbmiitlnmng devige 310 bincludes the figuid-side refiigaray cirpwit § hilsand the gas-
e of air. itioning device 3 10 1, the

side § ‘%%H&Eﬁ%égfgﬂgas remaining in the |iquid

r eTid ALEditiciNN@siite310Riipairthenprdvisied withf 4 pgaeparhtion device 31
connection pipe 7 _is di scharged from the ref r| ger.ant
connggted igj the @q&lﬂcﬁl@rsreﬁ@gemé cygt 3bdalhe gerreaeerl% deyjeqy] is a device

capa‘rglg o Eéi’%@ﬁ’fg%'#ﬁfé reft{del-B8 f@%n%n%@hs&lﬂ@ cj.%‘ﬁgﬂ{ the liquid

Ircuit eration can be per for me ust ng
refngeﬁmt saureeciions pqalel6aan|dcgas rafeigéront casn¢dtian pgfe 7, laed discharging the non-

o BRI e 5L IS pprosor
and réailoula'i;ﬁ% th@?e%qg&g’nt]m 11N iR larR LA NG. Tﬁ’e dévié is housed in the

fications of the first” enbodi ment, the gas
heat s:epafrlatlt d02de vheprssenogmbedithent, Since thexgrsseptratipn devidecd 1 in this

arranggragt?t ﬁ‘gﬁa@g glté Sgag%g[%?a lqrégearce%gé){ hk?er aeno E%gl%t?o“?mgga&vme 1of

the fiedt b itBerl QebEteptioni théteSfb oghiti@Nt and modlfl cations
t hereof, the gas separation devices 2031 and 2131

ackaghisitip elaix ernditmminedestascd 0 hethe naprgoRdsasable gasirgmaining in the

iquid PGyt Bonbchlon S, SERPEAnAREAGEbiRBamhpe 7 Rgioharged from

the raffngelfancatdua(rjm 10 heihg die gm)ﬁeﬂmatmlxﬂegwedlzhy mhmlxyeamg the refngerant
epar at n t .

o o T o SR b AT s Fon

meth883s ﬂlsat gf e AR QRGibhRAT debRe 1708 Hd §18F @Rbodaerl t 3 110

using the gas separation device 31 by recirculating
<2>M@DIE]‘(EA’QHD]Hnt in 5 the refrigerant circuit 3 110

L 8 PR SR St Aot > Sr o Ehety s Tog t

the nﬁlﬂ?@@tﬁﬁabﬁthefﬁra%u@ﬂﬁﬁ@mtm pX¥ERbArafloNBeced 498 T bh@ U131
above based on the dramnngs but the specific

accogking iotthe secend embodinsatmd madidisatiahprsof, the,gps segaration devices
153 1', hg@ lt, %93 f,qmﬁ q§§? acec%p(ﬁgé {Belj% $hird embodiment and modifications thereof, the

gas separation devices 2031 and 2131 according to the fourth embodiment and modification

thereof, or the gas separation devices 2531, 2631, and 2731 according to the fifth
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10 and the present invention may be nodified within a
range that does not depart fromthe intent thereof.
For exanple, in the aforenmentioned enbodi nents, the
present invention is applied to an air conditioning

emb S ERGRaGPns Bt S BePBCr B s T B Rl e of e

mrcamhﬁoﬁmgtmvmygeoplr condi tioni ng device connected to a
15 plurality of utilization units, but these exanples

ar & qesfignraspy iy, 2lsrie adeated veseaby heliveaes srflisohatged)fiom the
refri &aﬁtpc@}chﬁ%lg gaﬂ 'tlfée a8 ‘sgfa?af’ont&é% 3y ﬁ)gfrg pduidt@g'tﬂégrgﬁigerant in

evice or o 1 on
the rEMPESHREMLIAPRII a(ﬂa@sBl;stﬁitﬁtlhlg It]m;ndm@)nﬂemb]atgas mithrteliom, gas, as in

the separation efficiency of non-condensable gas in
the%ﬂiengﬁg WLy ati on menbrane can be enhanced in a

<0fﬁﬁﬂmbmms§e provided with a configuration
wher eby non-condensabl e gas remaining in the
r efEnibgpdinaents ebhthn ecetsmtnnmnpes were ddserib¢daboué baged osltheedrawmgs

but S R e A iR S onar T po RLEPird REPae b iments,
and @elpesicht iMSéMBnanSERAMBTified WIRNDE T bt ab&beiot Hepart from the intent

obvi ate the evacuati on operation 0 CLAIMS 1. A
therepdt hod for installing a refrigeration device that

158" b8 350k~ Gthnd dulpolingpyd s prpfAting i s apviied

an ain am'uhgomng dmabe sgnable(ctkvitahitig efrdﬁeaﬁolmgmpelaﬁeﬁ dm dieainditioning
utilizatjon unit havi n

dev1gxmea|r%9{§ §1|v5]3{ fg{ gcg)?iﬁgaqr aeiggglfqla%% pIr £ORd 1t1%1Hag gew connectgd toa
plur£1ﬁ§( bF @& fiAfon GANE St HaBe &aﬁgplésGare 3%Q6nitifig, 2K Plfeg’ént invention
connecting sal d heat sour unit and said utilization
mayutilﬂothe apphed iosimige-starageftypgar aenditedningidevideorrmhdr sepasatedype
fi form.ng a refrigerant circuit (10, 3010, 3110) by
re gﬂﬂﬂ@%@?ﬂ “sai d heat source unit and said utilization
INDUSTRMBEAPPLICABI2TY ger ant connection pipe; and a
non- condensabl e gas di scharge step for operating said
colfsinadbepresertduyanton.dhe sparation cfcigngy oA nen-rpndsasable gas in the

g R {0 00 0B SRS DA B P gsrin

whef&@tnoﬁ%ﬁd:@rssbld @as Renainisx ittha geftigarank coanettion pipes at the time of on-
utlllzat|on si de heat excha ger into IJqu

site inglaflptiesy eanbeaarrated 48d Famave B Stefe-af e afé‘i‘ thegefrigerant in
the Bft{beCAR ERORA AN S 98D ardiDHBHhBHnd A ctddrdo Bﬁlﬁiegﬁé @&chatmn
cornmnecti on pipe, separating said non-condensabl gas
operaSdmg a separati on nenbrane (34b, 1034b, 2063b, 2064b)
fromsaid gas refrigerant obtained by gas-liquid
separation, and discharging the non- condensabl e gas
to the outside of said refrigerant circuit.
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20 2. The nethod for installing a refrigeration device
as recited in Caiml, wherein in said non-condensabl e
gas discharge step, the refrigerant that flows between
said heat-source-side heat exchanger (23) and said
Cléﬂh%%ization;side heat exchanger (5 1) is separated
| a liquid refrigerant and a gas refrigerant that
1. A meeoddBs insallthgnoRfri gedtlenkalek ehgasmpdédser whi ch said
gas _reffigerant_obtained ﬁéggas-li%uid separation

J5a boisetrte 5t tho SHiINGe HUP-IRr dRPRRptg, 2103, 2502 | Js02, 3002,
ot . . . : o ) ’
{2 RRPREAToApYESr QF) ARF haRha ST Rthdied 07
t esutilizgationeamiti(6 1 30913) hedsg afitiBzdtdnrsaferliegeexahinger 51; and a

connection i pe (6, 30 : rior. to.sai .
mortEgiag toabrEiog biedPotti 4w QLR Berine il Beshsopisg vnit and
r el8@stiNshtheRitl MmpRigasi ng into the atnosphere the

seal gas to reduce the pressure thereof inside said

r ef ri genaefrigenanieituitdarnpitiva steptler fosming afefigagmt serssit (10, 3010,

testing 4. A refrigeration device, (] T
1001, 3 14D Fisgnechop iyt ndsBincl pd B4 g Winzayimic via aia
3001, ZefdifdhntcRnREdti®h ppedakic®f ri gerant circuit (10,

3010, 3 110) in which a utilization unit (5, 3005) 51
havi ng angricpndeasatde gas dechaeststepfonapryatingsgidigomppsson

heat so . . . - , )
2002, " oHe5Co o5 oy iy sty Sqotind i sepurating
conpr essioleast 2 bprtomcbfahdesditi gera uhat dlosis betwieatsaidiehbsugece-side
(23) arg conéhect ed via a refrige

rapt connecti.on piLpe
(6, 3008¢2atexchaggeAnd said; ilizalqr-ges Aeat 67C %?_fd%tofaﬁﬁ%r
conpr Ské?ﬂig%é%taanﬁ%oéﬁ keffiddrantiBas indlddes thd ﬁén-b&lde?iafle gas

connect ed [1quid-side refrigerant circuit

3011, ®ndiingfimsaid oefrigoraitmypnaerition pipe sepamaling saidinga-condensable

heat exchanger to said uti.lizatipn-si t .
xohang€i® s tipagaoR s rp R T o085 20080) frgm said gas
ref ri gerdfgerhiddbtdih@y BatREDspattionedidischatgimethe non-
si de heat exchanger and said utilization-side heat
exchangeendgssablg ghs te Srpmrussidorf said rsfegesni girgll t he
. o r -

2. THSHEN B8 P gl ST AR et BACEGENCIAR Elherein, |
t hin saéd néorgesmiehsabteodas dideliargastédp abe befrigerantt thateflows tegptwekn said
refrigerant and a gas refrigerant that. inc|ludes the .
noea SRS e hanshia Ao h b ifopas gt spaneer (1) i
co EORPh Rsid 3061 cBraRPRAS REdsQBRFRFA ARPindRNEC R Adh-
1034, 2034, 2134) having a separation nenbrane (34b,
108eulen20&3gns, 206 4dick sad geppafrigerang obtaingd by gas-liquid separation is
non- qo(gdensabl e gas fromthe gas 15 refrigerant
obt¥'fed by gas-1iquid separation using said

3. T Afethbd YordnSEINAL alrefrigefaBibn deVisS BveBitdilintClainh € 0P QlHInGE further

of the refrigerant circuit said non-condensabl e gas
compepBg-ated by said separation nenbrane. 5. The

rlg]élirl 59@%@‘&&89 ngﬁg 'st%ﬁ (ﬁﬁestgjég e’ ai\]g[g% ¥ esd ép %-Pﬁga%g é‘erént connection

r epipedd, 3006C B0OT primttesaidmon-condensable gas discharge step; and

an seal gas releasing step for releasing into the atmosphere the seal gas to reduce the
pressure thereof inside said refrigerant connection pipe after said airtightness testing
step.

4. A refrigeration device (1 - 801, 1001, 1101, 1501 - 1801, 2001, 2101, 2501 - 2801, 3001,

3101) comprising a refrigerant circuit (10, 3010, 3110) in which a utilization unit (5, 3005)
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20 said liquid-side refrigerant circuit (11, 3011, 3
111) further has a receiver (25) capable of
collecting the reffigerant that flows between said
heat - sour ce-si de heat exchanger and said

utilj.zationsside he e naer.;, and i d.cqol .
havilihb WA B R IRG SRl 8 ERDA S n S IERG 0. ot 1102,
1502001802000 2ab, @ 502s 280 3002, 192 pladvaigetconiressgaf2 13aad a heat-
liquid inside said receiver. 25 6. The refrigeration
sourgfetifle Beqt exchagger (23 by connegted visprefugeraeco pn piped §, 3006, 7,
1y = : s recited in daim4 or
300783 Feg A iomihice e S o0 ' T & heat
exe bhaslge(321 B, 802)ethatis canrwotekito g ligoidrade tefiégerant circuit (11, 3011,
R o Bl T e 0558 g side o
5oéxchm%r, QR at cbdRht 1e11§t0a]pdrti&39§-fhe ) éeragt]tﬁﬂb ﬂov@sobe_tween said
2501 - 2801, 3001, 3 101) as recited in any one claim
of hetapwnce-stderhgalgdxcitingenasl sahetiladation-gide dicatcarkangera) said
is a coiled heatt 4ra};{1t%fer .tubet di scposgpdi.nsi.ﬁe ﬁ<,n_iai d t circuit:
ga ST R SR Ed B e Sfjiacrgnt i pecticRpfed i safeferant cirouit;
dey b&Llifdid sepdtor 831 for s8PakatingdBd refdigbrint cbolll by shfildooler, into a
2001, 2101, 2501 - 2801, 3001, 3101) as recited in any
onbawd spfmgerantyng :gas refisstaghthet wickydes thgmep<ppdensable ges

gas:.i: qui i o ed so that the
e AERRAL b cihecBn BARRER 20, 70 ! Jas and
| i geépdrationyat¢robgasdévicp3d, HE5dat@id2134) haeingranseparhion membrane
sai d receiv ( . The refrigeration device (701,
sowbai(?%@ef@@&; 5&346;? gqrrﬁew, a%%?‘i‘ﬁ’ieﬁﬁ _ ﬁsgas ifé?_t‘ﬁ‘ fi gas
S eRa; 8l it dbdhed d3LiRFAP i8h it 'Fag flGid, hOoe I
(2§§ﬁ§%of The ?é?%%ge?gﬁioﬁﬁggbice %é%lEaGOﬁ, ; ) as o
r edistleuiging tathy cuteedecdfaheedifigathnticincuit s4id oagreondeinadble @as separated
wher ei.n sai q&%ﬁﬁaraﬁi on nenbrane device (34) is
i nPR P SFRATY YWt said gas-1iquid separator

5. THe3@rigePadion device (1 - 701, 1001, 1101, 1501 - 1801, 2001, 2101, 2501 - 2801, 3001,

3101) as recited in Claim 4, wherein
said liquid-side refrigerant circuit (11, 3011, 3111) further has a receiver (25) capable
of collecting the refrigerant that flows between said heat-source-side heat exchanger
and said utilization-side heat exchanger; and
said cooler (32, 332) cools the gas refrigerant including said non-condensable gas that
1s separated into gas and liquid inside said receiver.

6. The refrigeration device (1 - 801, 1001, 1101, 1501 - 1801, 2001, 2101, 2501 - 2801, 3001,

3101) as recited in Claim 4 or Claim 5, wherein
said cooler (32, 332) is a heat exchanger that uses as a cooling source the refrigerant
that flows through said refrigerant circuit.

7. The refrigeration device (1 - 201, 401, 501, 701, 1001, 1101, 1501 - 1801, 2001, 2101,

2501 - 2801, 3001, 3101) as recited in any one claim of Claim 4 through Claim 6, wherein
said cooler (32) is a coiled heat transfer tube disposed inside said gas-liquid separator
(33).

8. The refrigeration device (1 - 301, 501 - 801, 1001, 1101, 1501 - 1801, 2001,.2101, 2501 -

2801, 3001, 3101) as recited in any one claim of Claim 4 through Claim 7, wherein
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said gas-liquid separator (33) is connected so that the liquid refrigerant that is
separated into gas and liquid in said gas-liquid separator is returned to said receiver
(25).
9. The refrigeration device (701, 801) as recited in Claim 8, wherein
said gas-liquid separator (33) is integrally formed with said receiver (25).
10. The refrigeration device (501, 601, 701) as recited in any one claim of Claim 4 through
Claim 9, wherein
said separation membrane device (34) is integrally formed with said gas-liquid

separator (33).
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