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SPECI FI CATI ON  FREEZI NG DEVI CE CONSTRUCTI ON METHOD AND
FREEZI NG DEVI CE FI ELD OF THE | NVENTI ON The present
invention relates to a refrigeration apparatus

constructing nmethod and_a 5 refrigerati on apparat us,
and nore particul arl ySPE‘gFEgAirBO refrigeration

FRERZTRGHESACH CoNdTRUCTEDN MIEPHOIRANG FREFANGEDEVICE

apparatus conprising: a heat source unit conprising a
FIELDOBrIHBEINVENDIQNheat source side heat exchanger; a
utilization unit co I Si a utilization side hea
ot BRGNP gion <IFY I RieiRectetin rop i Y Spiching fitthod and a
refri g&AARLS3Rardthe ah@ flors pattie@ai tdlated @ o fefrigebttion appira@B constructing
unit. 10 BACKGROUND ART An exanpl e of a conventiona
methadefnd geafegsratioapnparatsRomisings a hastaperce yipis camprising a compressor
and a FORLLAR PJ‘I%E 'heﬁatnex@fxﬁg&g qqﬁ]%&ﬁ!h%run?tf co%rﬁix{gyap&ﬂization side heat
princrparly conpris€s’ “a néat source ‘uni conprising

exchafig@r Ol £RFOgeramtonndttiaf piruhfeofndde the Atatsynbange and the
.. utilization unit conprising a utilization side heat
““hzaélk’&lﬁ‘&ﬁger; and a liquid refrigerant connecting pipe

BACRBRGUSESART refrigerant connecting pipe that connect
these units. In such an air conditioner, the series of

c Amsixampld of e ainepstjonkl wini gdnationppppratistis a seyaitadd typeiaon,

.pi ping, and w.rin rk to.the startup of .operation.
condiffpfer oo ponditnst POE Une Brigpul imptiRet bR Lieagt
compfidihg b ReiPkdskdihn@ AteRRMtoe sRicteaOexcanithel I itEat6H kit é8prising

(2) "drawing a vacuumin the refrigerant connecting

a utilipatpe; sidedheat exdhiangprsandy liguidc redv gerprifconpreting PIncHad Rdiafe d

. as_nheeded); and 4) starting.operation. In the
feﬁig%ﬂ%‘i"ﬂ‘&%%fn&#l%? thgﬁcobiwc@%eﬁg iuﬁllt%ner as nentioned above,
t e s s f cakiRivngg tiee seviaCoflyBnbtfudtidl stepk,rfr@e tandquipment

) connecting pipe is inportant in order to_prevent: the
instaljaipe.ipingf andipeiringsvark {9 thg staup of APFtREPLRCRAINIRopwrises the

fouo‘,&iggﬁg{gg,%gteggegti on of the refrigerant and the
rerrigerator oil due to residual oxygen gas; a rise in

t kie) mprilaig cagipmisas pipieg,dmd wiang kerkyoncondensabl e gas,
whose principal co %%ent i S an air _conponent such as
OXPERVYREA YHAUR P @%’ gE cgmRechR@PIPPke:  however,

t i EQRLER) RESARNER (Pdrfored EE AR ah® per form
t?gjﬁ él osﬁ%lmv\orkﬁllwi ke conr(#ecti ng t he vac)%um punp to

t li4) stagmgapewfipi.ger ant connecti ng pi pe and the gas

refrigerant . 30 _connecti. i pe. To splve thi .
ot Bt Rietigtot B AR o rer S Suop R e B arine o

vacutfs® i@E ki igeRnd@ne BRI 1sGpsARRIRbLISr fo preeshtvhe Felerse of the
adsorbent to a refrigerant circuit and circul ati

refrigerafit ingetheratmosphists; B detraioration;of shedsimgesmnt the re&%ef‘art]c% oil due
o o 8 Yo 1B SRAARRR 0 T B i . e
principaBécthporieh0i8 an Rlrofiponandushi asi oxygen gas and nitrogen gas; and the like;
however, there is a problem because it is necessary to perform troublesome work like
connecting the vacuum pump to the liquid refrigerant connecting pipe and the gas refrigerant
connecting pipe.

To solve this problem, an air conditioner has been proposed that, by connecting a gas
separation apparatus filled with an adsorbent to a refrigerant circuit and circulating the

refrigerant, adsorbs and eliminates from the refrigerant the noncondensable gas remaining

inside the refrigerant connecting pipe after the equipment installation, piping, and wiring
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1 work. It is possible to omt the vacuum draw ng work
wherein a vacuum punp i s used, thereby sinplifying
the construction of the air conditioner (e.g., refer
to Patent Document 1). However, with this air
worls dtigipppsibie o omitthe g@uamhﬁwn@qurk avhemin & yasiun BUMB delksgd,

therébg ﬁ%ﬂﬁ%ﬁﬁt&? cox?s%gﬁﬁ{ ﬂﬂc cgﬁdlpﬁrﬂ? I(é) E il }é}'gr to Patent Document 1).

e gas con alned 1n I gerant
Howpearsvithehis sirwhhdiionans Hltg,e@ﬂiidmt bhitteadseberit liEne&:décEthsfnable the
the over al | ar at us, act ual | kes it. .
adsopliop;af g fTich 0 Silentagls Faspniaticd ah B ratsisarant apossible,
Wmchreoﬁgiedm&ﬁtmncﬁas@tﬁe §206¢ thi 80&411 BFFrREE And 59@9%%31@ it
hat: conriects a jig conprising a separatlon rane
probtamatlnéo refunt grethemefrigeration pppdratus.s the entire
%{ r ant chrCU@h befor hand éﬂg@ refr%genant ..
tﬂ‘ﬁ‘ - fR 871581 8‘6?5#’8% B RTOPH° tRBUFET 3 G EPHRESINE 2
Sepaﬂllﬁdn nienbienceiHe RFa et ircBRSANNAE eht@BRéfMigerahNGitAlf Hefdehand
refri ger ant connect | ng pipe after equi ment

withjasfrigerant pested ipiths hrat soupriunif mixnes the £ g@@bwqabmmr}eondensable

L o A T T

and g gwm’lkwl&),se@mdtlﬁ syplies B sapataidn mitinbiags witheut raising the pressure
noncondensabkgﬂg Thereby, it is possible tg omt

of the feirigerapt ARddN 2 RPRGNIRISROIGSaT BXuIE; anhycapnses g cligunates the

nonc%ﬁ@éﬁsaﬁl@ gﬁ@ 'fnﬁel%b%{ is éﬁbbzﬁglettg' BmBARS kG B wH, \%‘kgi vidrein a
conditio (e.qg., refer 15 to Patent Docunent 2).

vacubiovpeinay is used, therblhssimipkificogthictconsierction hEthpmgseuditioner (e.g., refer

o LIRS h BRPARL: L8 B3RG o SRR girspia camot b
1ncrera§écd bedREathe Gégafdtidn)merAbdnsl OMRSHHARD (F. b As{de tRe refngerant circuit)
outside the refrigerant circuit), whic

and dpvensreamsider(he., ontgigde dfer lie&’imgv c@wlmhwbwhtimp@gm b@qauﬁ: of the

o SRR AR el AR AL A ST e

<PARBPIT D@CUMENBE169571 <PATENF DOCUMVENT 2> Japanese
Publ i shed Patent Application No. H O 213363

DI EeplisBeskEnexamined Pijbnviodsl ArplicatioFBEPEEt! of the
<PARPEREEROC g to inprove the efficiency of

separating a noncondensabl e gas with a separation

nmefdpanese Published dfatangApplidation HNop &l 8+21836Dbnst i t ut ed, for

L] he vacuum draw ng work, so
DIS{:EW%@F% ﬁt&gﬂg} on nenbrane, it can separate
ang jehi shjpatdt tﬁé‘;?reéb@lﬂ GReARNSRBRNBrdRhe tfficRnsy 8t s%p&'aﬁﬁ
with a refrl gerant inside a refrigerant circuit, tha
nonogpéensalile ghinwithe scmatrcelfmmgbraan in @rﬁﬁng@@mmganpawscngnstrtgted for
the p%gjo% to? Olil'lﬁal’rllg #%tvr%&g%nl g&ag% ?I{ I ?%at 6&y: l?Sél}gaip 9 36&%188 membrane,

it can &paratéfﬁi&lﬂﬁnmﬁteqwﬁéﬂobﬁdelﬁgala ghe i 4 gefeahixed with a refrlgerant
appar at us, nPI‘I si ng; heat source unit conprising
md@&ﬁﬁﬁé’é@& CIEFIL thah ¥ leé’blaﬁléé the; rg i geER CADCHMHRIPS danng on-site
consH{létLdnzat ion unit conprising a utilization side heat
exchanger; and a liquid refrigerant connecting pipe
t hatrefrieratioh appdretub eanstrmotimg@ethod according to the first invention is a

method of constructing a refrigeration apparatus, comprising: a heat source unit comprising a
compressor and a heat source side heat exchanger; a utilization unit comprising a utilization
side heat exchanger; and a liquid refrigerant connecting pipe that connects the heat source

unit and the utilization unit; the method comprising the steps of an equipment installing step
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unit and the utilization unit; the nethod conprising
the steps of an equipnent installing step 2 and a
noncondensabl e gas di schargi ng step. The equi pnent

installin step constitutes a refrigerant circuit b
and 3 pjeapfisnigble gas dechargipgsiee: The qquigEReTY Hsaling Stepgnepittes a
refri %ﬁﬁbﬂt cird b g{x%{hg heﬁtl(}%ufc%fuﬂﬁt%ﬁ ﬂ{gutﬁfigp@tf:ﬁﬁlp Gnd h@lﬁlectmg
e noncon ensa gas discharging step operatés t
the refpigerant somettingpipe Ul anwndeﬁaab@@aa rlischargmgetetph@erates the

comySHBh AU & SGHseaHERAF i TFHUECHE FRGE ure PgBrufane t
sepafa@ A B6iidoRderRbPe ghé ﬁBfﬁaﬁﬁiﬁ% u{sﬁ{ertheﬁe"fﬁ@éraﬁtlcemléeﬁng BipAeRiin the
t he heat source side heat exchanger and th

refrigaranti floating hetsyiege thedient scelmﬁedegleqat e@h@lngﬁr g@m&eg@élzatm side heat
0 p
exeHJRE PATRRRNEE, TRl S HORE el
appéttechissnethbd o Lepnisriatiig the feﬁﬂ@rﬁl@m ﬁipaﬁmspﬁl‘étet]ﬁiphﬁ:ﬁt arranging
t he refrlgerant circuit by installing the heat source

step gonstitulerthe FriTigerant cirepit by naﬁﬁal{mg ths healosouEswiand ghe wgization unit
t
T Q3R TR e, SUBBERHAD hd morfcfidensable gas
disclprgsg step raifestthepreedure gbthan¢frigerdnt and thonoeoddensalilk gas, flowing
f 1 ow t.ween he he sou si de heat

betw i i 58 SonR Sirchent Pk SR GF gL Fian: AR Ghangsp by

operRREY 18k thEpidlr GRTBI&ISR g tﬁ@ ﬁoﬁdoﬁmﬁbﬂsﬁﬁl’e Rds teRGining inside the
noncondensabl e gas renmmining inside the refrigerant

refrigasaniconhaesng pne aé@ltmglthvthehe rantfnsidg dhenefrigenanit gcuih@nd using

f rant ci reuid a_nmenbrane

a melBcdledtF oAt AL e B3Rl &9 s Rt APfackipn, whose presure

has Heelfl ircgeiséd) the M4RELAMEAES discand R hR@aTY it OeTeF &ﬁ@ﬁmgdﬂﬁlt circuit.
noncondensabl e gas and discharging it out of the

Thus, by pp@rgp%gﬁhe(gpp@msgor anqiﬁ:ggulaggg gﬁé\a Eragt, tt]h?é)ressure differential

betvEATRE EREPGT Nle B i [ ckBErah Tl lhe dofiftream sde Gic.,

outsifle o€the refigechat tinanit) of thegsepa&mlhommembrah): useildintnimmbrane separation
dawnstream side _(i.e., . outside of the refri

can B HGRI, B Wk EEielssgy 4f SRt e ar SR aRlsasatie i i pgparation

membERRcAE LObedfterfbeifpldeieased, and the efficiency of
separating the Aoncohdensabl e gas i n the separation
mefdsefiigeratian apparstug) g@rmnuytzmp d evapgding ty @ﬁrsagmdanvamnon isa

par onstructin O t he

mectB 03B itiorrlith SPoEEt, PGS ARt es IR Rprsing 2

comBR§RF aldIS hedt QBMEE 5B YeatRxER@EerS @lu[lﬁ@atidﬂllﬁutfi:@ﬂ@ﬂsinggt wilization
conpressor and a heat source side heat exchanger;

side heat prehengerhaith? Pawe rpfiiggiantcoangeting pipg thatcopgeds the h@é'aiource
umt @'ﬂﬂﬁﬁatlo qg]ftatﬂer?g%tlgd Eﬁﬁﬁdsﬂ%tﬂ?%teg ﬁ?ﬁ%‘hﬁ@aﬂ'cﬂ%ﬂlt

connec source n
constltutlhg E@piand amohtgndeisablesdab dichapipgistipnfhd hérigrapeirobit a

refrigerant circuit.. constituting step anqd a .
constifyiips Hire ﬁe%t@e@sgcfasgrewrgpﬁb Seﬁctlpr%ﬂi q*&ﬁtrﬁoaécpmt and the
utiliZalibf thit viadQe ?éfhéé&ht%nﬁéc?iﬁﬁ pHIES The HoRInders a1k ggseﬂ@éﬂarging step

circuit by connécting the Reat source unit and the
operajes thie zampoassentp tslrvulatetahefrrgfam geiderhe m@ngfemtlcnguiplqs@ a

se dTTﬂwennc‘aen ondeetnsabl et as di s E’Pe as st eﬁ ‘i‘?@l Iﬁl ¢
PajaHR Sbﬂ% PSS S REYE r“c?BFOé} HP Ty Wﬁ‘?ﬁ% & Ipihgeran
connéﬁfﬂgl 196¢ B8Bin thé FeftipérantUB@Sind betweBA it HeaNsdMedei @y at &xchanger and
separate_a noncondensabl e gas remai ni ng i nside the

the uFIEF%t}C@eﬁl%Frheat pirhiareer ang discparees banpaeondensablgesan aut of the

refn%ér i.ng et ween the heat source side heat exchanger
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the utilization side heat exchanger, and di scharges
t he noncondensabl e gas out of the refrigerant
circuit. 3 Wth this nethod of constructing the
refrigeration apparatus, the refrigerant circuit

comdgih thismethod pEsprisH RS e Tefiessation apparatus, theirefriggrant circuit
t
cons U BB A Bl s L B\ B0E 00 AR 0RL Bl
connsti@e pipe;sabscghenthy ﬂﬁ:mmneormifcnsabl'eeges dischgemgntepanied the pressure of

conde bl e gas, OW N en th eat sourc¢
the 1eFigET BT e@%ﬁ%ﬁ@%ﬁa{ﬂ&m& las pLnesh § %ﬁwg f purgeeside heat
exch8sdd aRd Hle utilpaORESiAL had eﬁ&ﬁn?ée?nw §5e2ingdAé compressor and

cirtculating the noncondensab dgas remai ni ng I nside
circul#tngrthé noupondensaklo gasreniamgng upeieahmeérlgmmtwomhng pipe along

with él?f [ El-ggeeré?al} 1#1@%?}% e%fﬁigertaéte cfgltclﬁg n&snfglhar sceﬁlgltﬁxggﬁ g'geﬁ‘g %}&0 separate
the r@aSorideRdibldEas TAME tRARASHIcAsabRSz6 QohRINI & frigerant, whose pressure
refrigerant, whose pressure has been jncreased, and
has been éneagageth gl disshargwe it ops of drerefigermt C’é‘FlF’C (hps, byjppsrating the
e
compie: P SHE LWt liing R ALHRICRR DFeobll FUEHIA bEAEeh B pstream side
(i.e.,upsde ﬁjalnﬁﬂlgdﬂnt élrcua) and thsiddenbtneant sifie (1gparom1tmdeoofrthejretﬁ)1gerant
d .t he downstream si de outside of th

. . €. .
circupf MgsFRarption merbrang ged inyRerabraag SPAEHIOR S P ergsed and the
efﬁcieﬁc%ﬁ%@fbﬁn& ARALACbREnEMe PR ih A £pA8Hon ARALIIR can
f1ciency of separating the noncondensable gas in the
consg@Eatlzbe onprerdr ane can consequently be inproved. 15 A

refri geration aratu _constr t|n tho
t orurhlEefitiof B AR St EOn Hetph pidriRE e A i glfon is o
refri SRS Afplat g J&E@Mnggmdtﬂfd 4s9€cited if AR first Stse@dndSiacaitidn,
Invention, wherein, in the noncondensabl e
wherging @hﬁnegpn@o@pwblqm disehargige stam ﬂlﬁlt@ﬁvgﬂ@nbgﬁmrbeﬂh@n the heat
sourpeesg(tle ?{ %ér%d tf'l?e%tﬂ%ﬁ&%l?? hed? ggchaggerq% {/J&Jo{‘ ‘flllfq‘}.\%eparated
Si exchanger 1s or-Ti
into hqmalrelfngexfaht gﬁ-mil hoﬂnﬂdéﬂsﬁblﬁ gagemanﬁ@tgae refngerant and the
gas-contai ning gas refrigerant, and the

noncRpdesakle ﬂ§%5|SébS§a§er}t§/ sepisaied diom the V§E‘Hali‘&'t1% seParaded gasgefrigerant.
VaQﬁfh fhisHbflod SP@J&&E& ﬁe f&?% x?dl]}paratﬁél {2 rbftogrant flowing
of constructlng | geratfon appar at Us,
betwetrethedfent agmrcmrsiddheaﬂwm@an@emmn utihieatiomasideshmat exchgngte is gas-

T AN e A
and B8 SRR &Y gk PEoc@@ed 'b?fnﬁéngﬁ'hﬁé]:iep@x@ﬁoﬁ isGeihebel SthEreB eRdBling a
and the anmobunt of gaS processed by nmenbrane separation
redugtiorripdbe dide of hesscisparetielbaipagptes. 25 reduction in the
Si S ra rat L
Sl Ao RRES e R AT oL bR fpion s

refrigditedi Apparangs @nsm&ftihggml@dd Dreqipgddh aicubirg (im&hflbhﬁ;thBgem in the
method as recited in the third jnvention, where

noncopdensplln eanhdisreEring SR e paparmrdRoRoRiaRble gas is released into the
atmo%?lﬂ@ Lated noncondensable gas is released into the
nosphere. 30 Because a vessel, and the |ike, that
ac Bumnlsat esssthend thedikat thdt svomnohtks nsadsperag@sonsondeosable gas is

no QRS lecessRt, ML LN S et hod, of CONSTENCLLIGLL e iz of

the gas separation apparatus that performs membrane separation can be further reduced.

A refrigeration apparatus constructing method according to the fifth invention is a

refrigeration apparatus constructing method as recited in any one invention of the first
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the gas separation apparatus that perfornms nenbrane
separation can be further reduced. A refrigeration
apparatus constructing nmethod according to the fifth
invention is a refrigeration apparatus constructin

mvepHaHbEPugh thetourth dnyentiamyfugher compEsnEoh sqsd testies tpp &ta?before the

HOHCOHH&EEIMQ a§ &E&&%}‘lé%‘ I?%%hg? Lé gé’at? Eés & E)hefr gjgfaht connecting pipe;

and mmmdrgie meslad:sli@ gasthei, afterethg bend testing step,eedmmpreasme Bl releasing a
test on the refrigerant connect |0ntg ;. and a seal ed

sealed gas insidefhe Fririgerapt oRBectingpiRs infofhe %a?SP{l%rgt ing step,
I eQHALRisRhARSY bERYiri&lngaRE RGriferaiRPAppIrallRSa baks 'téé?xstﬂaﬁfonned
refrigerant connecting pipe into the at mospher e.

on theirefigetaing ccpmtehmg wpe osing theusetlied gag, Iaechr @fmﬂrwgas,camd the sealed

test is

zas i BLpISGA o (R S Rentte e oy G ErRu S Leenyses rempipfpe inside
the réfigbtaht SRBctaRSpipd Mkerith@e 8Pk Bded @RE. Tierétd), Baaast thBhMount of

t he at nosphere; consequently, the anmount of oxygen gas
oxygegas eirewdatingsnside themefrigerant gjequatripgetiaeradh thagefpiggrant can be
redut‘?'efdt ﬁ'{e rssﬁl ot 63%1991‘?1 | k% Je?eglld?a?%n o?ﬂ%&%ﬂéeaﬁ??ﬁfﬁ%%ﬁ@grator oil can

én gas crrcul aci e the

be elhﬁfdateger ant circui t together wt h t he refrigerant can

be 10 reduced, the risk of a prohl i ke

deT B FSHERIPERT Yrparates E}Cé?ridi"&tf’é]i*ﬁ s1g IFYF@UP%FW éiggraiion
wppeBts A on s T AR ol PRCIPER S f?g'@?%‘?ﬂh%‘%mg @
comlapmr andig hedtaburce st htattegshanger fnd genhawlon uni laompnsmg a

w4 S e SR8 B BB g e 55 comprisin:
gas ééfaarhﬁ&a&m&tmdmﬂmga SdpB&itien FRniYrire coahétd B Eﬂﬂ]lﬁ@ die

exchanger, are connected via a refrigerant connecting
refrigsrpre, c1r@mtr§1fa|1 somgetsahe lagas sapspmiag hesh exghongitand the utilization side

v SRR B SRR )RS AR By ot o

the rofigeat sSikdlet the abnenabragle lgadrehditifg Ulsidei thi@fafidgeraitdonnecting
heat exchanger, and that is capable of separating.from

pipe bh@Pprating frcampresser andsirealagng dhegekriggrant itiide the reftigerant circuit.
re A
T 5 RS S AP
connetted eiathe exfrigerantranoedting Ipiie; mgasbdlmentlgfthw peessam¢ of the irefeigerant

he refrigerant cjirc th refr
and 3 Sah g fah Rilan didwinis hwieth ik Beah SpofheidgEiehf ighnger and the
utilizAfibh L %eatcéiﬁﬁﬁ{gﬁﬁ‘i’s t4ised b ep&efifd B cafpr& oIR8 irb@lating the

pi pe; subsequently, the pressure of the refrigerant
noncghdensiige gan dedenlsmapé cgmonemt SBHraT enpusent susk apexygen gas and

sid t 11l za S
niroB g g 9 AR ko e ol Mo el eran
insida ik fiff €athrtcirogit tili%p&ﬁtlbh@ﬁmﬁmwm,gea §paratioh @fnbrane i 1s used to
principal component is an air conponent such_ as oxyge

sepaﬁl&%thg Aancqiidenssglergag dxom the paneandgnsahis; gae-cppfgining refngerant whose
presé’u?é flz!ge ﬁmcrééaggﬁl Shll 'tﬁ@ncmc&’?dei%ﬁﬁ@gﬂ it theh Mschfibbd 96 Gthe

ri'gerant circul a~separation dpparatus
refri gﬁaantmgcmt SHastat by operetiriy tha eompresse dnd oircidatjrgy tht ecftiperant, the

eSS e LSS LR SRIGTZEL iy

dowhdhehBAIRAi aeﬁh [ rARNE RIS BRbRT) DR hd Rpirdfoh memb
° di schargedeout Sof the 30 refri gerant ci rcwt I‘Fﬁrélr éal;l;

incraggesoput e |eﬂ§clm¢er of senrasingdhe pontondansahle gasig thheeparation
rbef ri Jerant 1e
membrane consequent ¥ be improved.
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pressure differential between the upstreamside (i.e.,
inside the refrigerant circuit) and the downstream
side (i.e., outside of the refrigerant circuit) of the
separation nmenbrane increases, and the efficiency of
Ehc saffipgrativreaprorenarenrsiing te t@e@vramhtlh\eengepmmtqﬂ@gﬁraﬂon
appa'fmt 3 as I‘gtr}lé Cdalgl r‘][ﬁeg %’S‘%ﬂg ugloét\gg?rgmﬁe r%UIF ﬁigiﬁ Jeing nliaﬁt circuit further

complﬁlseé Iatrb@lilvdr gapabledf dcg@fialating thearﬁﬁ@éﬁlhvﬂoﬁﬁlg%ﬁw&@dhé Reat source
the sixth invention, wherein the |liquid side

side hegtiexghange and; the urﬂezarlerltshie meat e ppes dhe sretepprplpn apparatus is
com%@t@&% fheQE e?ﬁé @% Bds Is 51 AdeBEb R Yas bhMWHRE i tl'ﬁ 22
eat soO t

etween t rce si eat exchanger an
refrigﬂri—:lﬂlti az:ammm]atedud chehgpper parthﬁhg ezceivehe gas s epar ation
us 5 connected to the re ei ver,
Tﬁ’@s’ f%%’ﬁé‘ﬁﬂ?féﬁ’éé%f’ éa%%@ar& At ﬁﬁ’l%’&}‘lﬁ ﬁ cPRRectpddo the
recelrv@lf proGRIeA tréqﬁltamrélaé ReigdaritRECHIPBRRE rePRdra il through the
receiver. is refrigeration apparatus, the gas
liquid ssterrafrigerantpipeuitcis gas-liguid srpresedinte oonqmederrselde |gase¢ontalnmg gas

refri %rﬁrtl dgﬁlg}ﬂd rfeFrbngﬂrgutbd SI d (}f%féfée?ﬁ%ggg%ls% a4, Land tHe gas

sepafa@rf)ﬁlagﬁz[ram& ci filbdeduehfy ﬁé}ﬁrdté ﬂiéhﬂn&ﬂﬂéﬁs’ﬁb&dgals Ndodsequently
noncondensabl e gas-contai ning gas 10 refrigerant and

reduging fhessizedh the spsieparatipe apnasitht of processed gas is

; 5ggg gé&‘rel ﬁ?‘?@(ﬂg ggna?ag? ac%ﬁx%r%hgg%c gﬁ@qgf’énﬂ§n A refrigeration

appammsmtee]md iy the ssdhenthrigvention swirgeiafthd fes sgpaatsnmpatarnmfurther
tu The, r fr| eratlonaparatus cco

compi adg%r?rrgrf Yok §n&ﬂreéﬁp & gepeppde {3@@&?

atmdsﬁﬁérg_ed in the seventh i nventi on wherein the gas

separation apparatus further 15 conprises a discharge _
vaBeeauson vesschasd fhy IMethse@aumub&smmmm&dsmpm@asa le gas is

nto the her Because nd the |ik
no It AR IR A0 Rt SPaT o (o Hops "GRGt apparatus
cmm&mg,g@ﬂumgessary wWth this refrigeration apparatus,

the size of the gas separation apparatus can be

BRIEErE?ﬁBLAMM opp EXGSXPLANATI ON OF DRAW NGS FI G
th’G 61 g%@gﬁgﬂldtl% \Xé\g Wf 9 ﬁefﬂgérg.ltrtf c!n%ﬁ{t ?%m gfr rc&lrﬁl{lor?é‘r tl?zﬂ serves as a

air conditroner that as a erat
refrigerpRdrBAnpar AOCak cidirgs tbahé fisst émbsdlmeﬁb@ﬁiherpfemmﬁmtehaon
present |nvent| on. FIG 2 depjcts . the achematr C

ot Flietaiepices ths sphsmatigGrugiute of AfSECi L FAA 1823 SEPARbion gpparatus of
the ag{%ngnﬁ)n@ ﬁccggﬁ‘%%tﬁé‘ Fst 604 iflepg to the first

I ment I sts t e nol ecul ar wei ght data
foFIC\iaBrlum&legmﬂaaﬂarﬁveﬁgm dat far vutoeswgnses. vi ew of t he

erant. circui.t of .the.air ondr ccoprdin .
t oF1G 9k Adtneindiierin Shatpi @etpt Offulnq e Aip At dnsh fecording to
aﬁrﬁh&%cﬁﬁécﬁe@nﬁﬁ@@f@%&‘ﬁst‘éhﬁ%d@ﬁen&he refrigerant circuit
of the air conditioner according to  a second nodified

exHHplds efschareatici view of fisgeftigerant circuit of the air conditioner according to
a second modified example of the first embodiment.

FIG 6 depicts the schematic structure of the receiver and the gas separation apparatus
of the air conditioner according to the second modified example of the first embodiment.
FIG. 7 is a schematic view of the refrigerant circuit of the air conditioner that serves

as the refrigeration apparatus according to the second embodiment of the present invention.
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30 FIG 6 depicts the schematic structure of the
recei ver and the gas separation apparatus of the air
condi tioner according to the second nodified exanple

of the first enbodinent. FIG 7 is a schematic view .
of Fia& is epehggeatigritiew pf theirefrigeranheirquitofdlamair eonstiféener pegording to
v ARpAr at us according to the
afugglgocﬁ%e@%o}@% Bﬂﬁjé %%Elﬁtghl%rgglsen? invention. 6 FIG8 is
a Bib@nmtischanaaiy vidw bhﬂlerrefrrgbgﬁt arduitaifitiodiait c@fdlﬁchﬁr tHat serves
condi ti gner accordin first nodifi e% exanpl e, of

as the FeirigerabAR 2EpAsHs ﬁ@ﬁ?dmﬁoé e Guirdembodimentof {the RFpRsit grvention.

t herd; alrdepRISME sGHebiak k@bl adkpars@RintmBRAE af)ﬂikﬁ'atus of the air
serves as the refrigeration apparatus according t

conditiner héqordisgrivothieneird embodientor esent i nvention. 5 FI G
10 iicts the chemat S ucture of ar at.i.on
reFRr Ahd® Saruala gy ot fe et o HErREL Byl fagpccoring
to a fifdt flodifiddl exdmPRTdhe g enfo@imdnt. i S a schematic view
of the refrigerant circuit of the air conditioner

acEHediZiga selwnalttp |V|1Q§’Y ofbarefiigerapteirgpitef dre aiheondifiongr according
toa E&Eﬁ’@hﬁ%{ﬁ eﬁg fltﬁ?ﬁltl aep&%ﬂ}'ﬁ& vi ew of the

eran &R arr conditioner according

10FI@ 13 is eeamhaﬁa drllefw efithe xeftigbrantdirculteftiid ditlconditioner that serves
enbodinent. FIG 13 is a schematic view of the

as the gl iSgr@han LPRATIEEATCOHNG 1odhe fourthomehadimaem of fhedresssf ipvention.
appar at according to the f th
Pnﬂ?bﬁigﬁd EMB(?ﬁhgl‘Er@f‘s Pp us I ng our

nment present invention. PREFERRED
EVBODFVEWI S Fdaifie tHeemmbagimonts aff axsefiti geeatemzpgarabrstconsfucting

et G B RURT ARHERAT SCRLCORIPR 5 e N IRETHPEJERE of fhe drawings.

<FIRSYSNMBODIMARNAS on the draw ngs. <FI RST EMBODI MENT>
(1) CONSTITUTION OF AN AIR CONDITIONER FIG 1 is a

1) @@NSHTUEIQDEQFﬁNd\IMQWHQNHrcuit of an air

t,i one -
‘EF(P alt 15 eg%a?l& V1e a {eh rfJJFtS 1rcglr%)g%1§ L % 1#181%%(31 as one
exanli}j’le sentefrigaiioy Qiﬁal'ams acfhﬁh@ o tBefitht teﬂnbbthfneht ofithé present

present enbodinent is a cool |£Fg dedi cated air
inverlnfuithp g epndisiaperdoiihe Rissens epbagineaiseeoghing dedicajed air

conditiddek Z@ah 'cQHnBHE‘és a frat %ﬁgcee\nhﬂ Ay 191]1%@&&! Gl 8%hd a llqu%lgd refrigerant

connéct i ng a gas refrigerant connecti
connptteg pipe hahd agan easfngd:rhﬁ doendcting pipee/ thai ¢confect dimehdahgource unit 2
tilization.unit 5. The utilization unit 5 principally
and@’ﬁ #IF é’é“g“ﬂl lization side heat exchanger 5 1. 25

Thepy htlhia%@hmaﬂ Ssﬁrﬁx%ﬂ&ﬁ?tcoﬁ%ﬁﬁ@.mﬁﬂlz@ﬂod ﬁd@géut Bﬁﬁﬁhger 51.
capabl e of cooling t air insid room

by
r eThe ylizationtsidstheat martgaeﬁ b Elqmpmen‘rh@ahbatf GQ@hng:féle air inside a

rin ses a conpressor 21, a heat
roon},ﬁ% %éfnglar&gﬁ;l?ggﬁllo%e@gﬁﬂ ' a heat source side
eXFae BedRolidk Ueit a%malglauﬂ ud)rdpﬁsed Q cgRipeesy@l Mea Béat samde 8ide heat
gas side gate valve
exchanger 23, a heat source side expansion valve 26, a liquid side gate valve 27, and a gas
side gate valve 28.
The compressor 21 is equipment for compressing the gas refrigerant that is taken in.
The heat source side heat exchanger 23 is equipment capable of condensing the
refrigerant using air or water as a heat source. The heat source side expansion valve 26 is

connected on the exit side of the heat source side heat exchanger 23 for regulating the

refrigerant pressure, the refrigerant flow, and the like. The liquid side gate valve 27 and the
7
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30 The conpressor 21 is equi pnent for conpressing the
gas refrigerant that is taken in. The heat source

si de heat exchanger 23 is equi pnment capabl e of
condensi ng t he refrigerant using air or water as

| a
gas sidmgate yalve &8 amonnecied wihe Heuidirefd gerapbensnestingnipes apd the gas
] ; . I.t, Side of the heat source side
refri legrtlthggg a%lgg’rl&rz}étf%g?&ﬁé ul ating the refrigerant
pr &asligeid refrigeraat corgectiny pipe 6\ comnectedbetivetrethe Bhrance side of the
L.liquid side te valve 27 and, the 7 gas. side gat
utili Qéldfgleé?%‘%gﬁﬁﬁé %@gthﬁatlﬁiz?élqnﬂwm? ¢ PEERdR oF the heat source
side ROARKENnSSr B PELEhARDolRE uliRS. THEE S rSEizaRht SHMBARID Pife 7 is
pipe 7, respectively. The liquid Tefrigerant o
conngoled detviasy tind ¢rat dde af tho niilkzatio side thestemchdngereht obihe ptilization

i S B S A o BSRRERR Sl

refri S@UEAGCANn Stk fepd CRid B GhoRGEerdd cBindchfg Pipal7 SO UBEEample, the
unit 2. The gas refrigerant connecting pipe 7 is

refri geypRiconaePtig Pies ForftaICted;on-site pehepmepheconsirieting angir conditioner
| oAl AR L e Robl bl LA oy kot
just the liegtssourtetun#t.2 abdethé ukilitation n@dt 51 ger ant connecti ng pi pe

6 and the gas refrigerant connecting. pipe 7 are, faqr

ex Shp: d1e r?%éger%f’lf?‘ﬁbﬁhéh&a“%?ir#%% fh%&lﬁag%mé%f\%a@ righapger 51 to
the HeRr shut® S PEWhYngP DS iﬁb‘lﬁﬂinﬁ%@ﬁ?tﬂﬂ beff 009 doRR&Rint Bipe 6, the

1, or the refrigerant connecting pipes drverted from
liquidsidexgast vabge 27, and thedicnt smere sideesxpresidravilvg26,jisig liqeideide

refﬂgﬁgrtltrcir%ﬁ{tggr n tdgfoing gtrtta 'esli%}l{, é#égtghq E%ql%%% ﬁrglsn thlé%{iFlZation side
heat bkéHahgat 9108 B Héut bante 36 e 8R¢haRder23, in&:ﬁﬂ_ir%aﬂé gDl rant
si de heat exchan_ger 23, including the liquid . .
conneetirg pipe Anthe gonside gatagyalye 38, ®1d thpeompregior d1.sis de2ag side refrigerant
. valyve, 27, and-t he heat . [ | [ al ve 26 .. .
cireaf 12, ety 3 €irleleplORE REGEe, B UondiiRRRT BfhpBLs R Rfuid siae
refrigetahttdiienit 11 Aad bef gas gRie aefrigetanceitduittiizat ranges from the
utilization side.  heat exchanger 51 to the heat source
si Hethg@reserbeambadiaentothe ajrcendifipng Lt fyehercomises yEscsiver 25
provRRTE By T RE rfrighraft A 1 RS i PR Rfien the
heat Kouret yide heatekehapgera2t arsl the beat sd@rcoside hxpamsion valve 26. The receiver
.conditigner 1 conprises the liquid side. refrigerant
25 il of R mnee GGt sopditir By BnorphitEid e
exch8Rgdr?3t REIRRS RN thea TR RS rant b chkéd lg,@!h@! ihkhtQBBFcelside heat
further conprises a receiver 25 provided in the

exchiangari2d fivekeoutwhnd; fopm Hretlowker part of the reckbyer2% pad iis seahtol the heat

R

souré$Hsidd héat eretahy @23 ig pad-Hquid ek stedinsile chyebeiven P, bi®accumulates
refrigerant. condensed by the heat source side heat

in the RppRIMFErof s repel ey wofFRie RIRe?) i qui d refrigerant
gg"ﬁﬁ? 2ris %Qmﬂﬁoﬁ&g @ﬁﬁér &&ﬁ% V\i ?%Ssg?%ﬁ%?n %ﬁ)a@f&g‘ﬂn&ﬁheaed to the

ows out war rom-t e receiver
liquid 5jdeanftigesans eintuit Ol . finthelpeesent sohodimerd the gex spasition apparatus 31
. valye 26..Consequently, the gas refrjgerant not
pnnggﬂ e?%@ﬂ‘sﬁiaf?%lqﬁ’é’#e llfﬂ?%%’péqfa&'ési at exchanger 23
| s pgapetaia it SRRRERbL INBdiARI4IRE (KEChideint 2RideARE refrigerant
accumul ates in the upper part of "the receiver 25
circyit &, ghre sepaf@tiGn n@mbrane apparatus 34 can discharge from the refrigerant to

outside of the refrigerant circuit 10 the noncondensable gas remaining in the liquid refrigerant

8
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The air conditioner 1 further conprises a gas
separation apparatus 31 connected to the 30 liquid
side refrigerant circuit 11. In. the present
enbodlnent t he gas_separation apparatus 31

conngEHRERipE P 2 &I&ﬁ:ﬁw%f@geran%@ﬁaﬁfémgw% rifrgthe Beycandgngable gas is

r
a gas GhogDhriR i PLibrchitis SR AR ERpBhort suBfids GhideH g3t hitphif:BFen gas.
Con@qpaltkyt ifdlee refmgpranes apmw_ ad ms#dﬁflllqmm@rm baecwgtld, nbﬂmwi into the
0 ere cui

recly 24, S SensbensBt Yo Pefeo bR s e S e &

acculiRldtésaa6 R NvitB tieoa @@Mg@ﬁnﬁnﬂﬁe 55:_%&* Part BEtH@A8ceiver 25.
refrigerant connecting pipe 7. re, the

nohtida @mglattﬂnebcglasentst ¢ ae@a@ommgebrpm pRTIapRANS %ﬁmmmeﬂt
povlh Bl SYTRRE e pBER LR56R0143, P 0800 L

com]brﬁ@bdeecddt@nér&ﬁ:hh et @RBla whérelh dneldart ib in ‘fdnﬂm&mbzﬂtdh Wlﬂﬁthe upper
recei ver 25 without being condensed in the heat source

part of (e refsher dXchigngitiop mentgnesidpckitpestdiodbataf gl tietspace inside
e HRRREEEDSLTRNG | BalfS HRApAPSL o sbhErdigEtEc

conmapat(aﬂu$p% S2s equi prrent provi ded i nt egral ly with
er part of th el ver epicted . in
1 Ene BEparacisnardhuate S46, SCh in o etk BOTBsA SR8 FRH OF &
mate?ﬁ?s&ﬁrats a'p%lylﬂlmﬂfaﬁ@td QNuMsé Beck e midRPBRine, Qﬁéltys@lfone
the receiver 25, a separation nmenbrane 34b di spoSed so

memﬂ)kmte and sgArborsmembrangaand lias 3ifdRotiDd Wieesin vratesivapor, oxygen gas,

bod 34a ce S._and a.space S2
nirogP b bR SRR Sl (R R paBlived soppmotecutar
welgﬁ&p 1Bica ) bEHE ba R fristant Wihi6 hassa Biadd 6ledul MOk €L, does not.
rane, is nade of a material such as a §|ol yim de

Her eaﬁwmomm@nbr@m bsgyengpes extiemebribnerases, ang Bioysas isifledhese
poreg}i%?léa%%%he@ggssglg‘%ﬁfoﬁglgxdyéggﬁfugggn th%ggeéa%ﬁ@refﬂfﬂﬁé O&)m&)onents

nitrogen gas,
havitihe sinbK enolyduilar hhmaelqmmeate,rms corhpdnenevevingrqlargatmaledular

smal | nol _ecul ar ts, neat e, the ga
diameter dp giot- 0T exapppl erfeﬁggseéhq %PEEU%W%EFSAW%%P%@%%@?
molé&ﬁfar diabRkSs) dfife ROS QHERIBADLAREN lﬁ@ﬁae%‘{ﬂ%&ﬁ&&v&éﬁt& SFBIeYR32 and
fine pores,” and the gas 1nside these pores separate

125/\/q@1talpadsm thg mlmcbm@lrgerajmpgﬁei?@] gn(bR4t(h¢g, whpeleare used as refrigerants

:
in i SROTPH A5 DT AT B D RO LAy g molecur

dianlefr & ARY eﬁmeaﬁat&&agblaeﬁy@h g8, dﬁﬂﬁntr@h g8y &H’ﬁk}lﬁcted in FIG. 3, they
because the nol ecul ar wel ghts (nore specifical

can hepfepetatedibydhe renaeation regmbraee 3 The gpare Sgigin camlqatlaa with the

o 5 VRS 81 5038 ! R0y A L o

that peartard tlﬁeesfepagabﬁ Ategnbrane IdbeThe dlsmrgth e, is prowvided for

[ ar erth enDIe ul ar cificall
oenifgaspase ot theiangt fesyn%g e p s g it fponent (such
as 0)8@519 ehs ﬂﬁﬁntré@éi‘x st \;J‘Higﬁg tedatﬁe 89t HtHoR Indnibrind34b and flowed

Rey “25 can bé seéparate the separation nmenbrane
into Bwtspa%)ﬁpat@esaaqeéizumtocthﬁmum;dMEp on with the upper

@ ViR AR GOSSERITAYG THIE AREONTIIONSIF 2000q e

Sefné ednoeﬁngrsimla@ the34dthod BEcoRbSEtiAE Ge MAbotRlitesker 1 S

rovided fo
<EQ%IPMENT INSTALLING STEP (REFRIGERANT CIRCUIT CONSTITUTING

STEP)>
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openi ng the space S2 to the atnosphere, and is capable

of releasing the air conponent (such as oxygen gas

and nitrogen gas, which perneated the separation

menbrane 34h and flowed 30 into the space S2) fromthe
spabeaisgonditionar Heandthyefigsrant ciroyit MEgeongtituted by first emplacing

e AT BT MRl LA e i

refrigayamticonoevting pipe <&@ h® RN dBnALbid@ ity pipe 7, and connecting the

... ( REFRI RA| RCU T CONSTI . TUTI NG TEP) > .9. Th i
il AP G AR The Tgns s VAU 7-AJ s ROt g [ id pige kpts Vallve 27 and the
gas siSdté VAt dg BY ieinedly é’c[ﬁi’;lﬁ}%ﬂilféﬂt sobft® e afe SKIHIOPD 8Ak the
utiTization unit 5 and the heat source unit 2,

refrigerantaincin gf thedicht spyrag uniteX isipgefiled with amsedeiaiginsdpenagint of the
.and the .gas refrigerant ti L he.7 .
rofif3 it ol e et A3 b B S fichmBBrong gppargros 34 s
shutgffit 2. At this point, the liquid side gate valve 27
and the 5 gas side gate valve 28 of the newy equi pped
heHprtiesmoes if gplacing heutilizgtion ppit Sheheatgouree ppit gegrahoth by
N - X N | - . -
divefiing Gt il o BB onn il e Babicfibgod St B Bipe 7
that ¢dnatithits orhexigengveat somdBibnien thenhm the pacedire memtoixdaabeve, only the

..apparatus 34 i shut off, Furthernoyre, if replacing
“tlh%aﬁ@“ Hfl}tl%i"‘i‘gtt]i“‘oﬁf“’a&?ﬁltfc%‘,‘mt%éfeﬁ?&ily %H{aE%d'unit 2, or

<SERPITESYING&Eperting the liquid refrigerant
connecting pipe 6 and the gas refrigerant connecting

pi pesedl testhaperdmmst iondheliguid estrigerantcoanecting pipict§ andethe gas

oot S e SR TR QB B e o g e condionr
1. HoRWeY, i€ iR 1aitieatiors A isHoPptdVided WiltPa faté @allve lfdlthé Fke, for the
~performed on the liquid refrigerant connecting pipe 6

liquid mefrigpantepnnedinggtips gandihe 288 FHEERRFOpNgsaing pie o then the seal

o SGBSEAE 1SS B o4 s 85
conrlleqing_méipw Wfolled statd dondecged ® th_ahtikiza_tianuinitﬁedl [ Ee, for the
ant ¢ t t
r ePivigiogien Bovindurmicg ap s, (3 RehiroHe SRy Poraapt sown),
whidR§§ f)RfvTEﬁzq iR fhe llikﬁli& }éﬁq'gé}'aﬂt%t)ﬁﬁé]:ﬁhgﬁfpemgtﬁé Ei&&eﬁié&?m@

and the gas refrigerant connecting pipe in a state
connectmgpiped, and the bkeitto hiseal tésd portions which g lues ghe liquid refrigerant

nitrogen_gas.s supplied as the seal. te as fro
coniia BT AARS theoeeS SRBigen bl oe 0% T o0 BsParuf il e sl s
portibh Gihen FA8ddi t8 BedRhl efipi@shieNBuitip@oft, afe th&QurdSof the nitrogen
refrigerant connecting pipe 7, and the like, to a

gas steps) itievarifpdrwhether thenscehiestmortiaidhpldstbe s¢al tgstipressure for the

f L .ant connecting pipe 6 and the gas refrigerant
pres{:rgnr?ﬁet%?lh%%‘ pi pe 7, and the pressure of the seal test

<SEAQLED GAS RELEASING STER0 the seal test pressure.
Furt hernore, after tge supply of the njtrogen 25 gﬁs

St BT terseplios) Gpt prdse, WA etbisnt et iRsSsRlcr 88 1 grersehfest portion is
relea{s’?& ngﬁ;o {He& 36 heteds redifc BRMYrBsshY in ikEseaPle@Sfortide At RS boint,

because the ambient gas in the seal test portion contains a large amount of nitrogen gas that
was used in the seal test, the greater part of the ambient gas in the seal test portion is
substituted by nitrogen gas after being released into the atmosphere, thereby reducing the
amount of oxygen gas. Additionally, to prevent the infiltration of air from outside of the

refrigerant circuit 10 when performing the work of releasing the ambient gas into the

10
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<SEALED GAS RELEASI NG STEP> After the seal test has
ended, the anbient gas (the seated gas) in the seal
test portion is released into the atnosphere to
reduce the pressure in the seal test portion. At this
atmaqsphate, thgpresaga usihe serd teshpordian, Whish in¢ludes thediguid pediigerant

conn\%(gtiﬁ%@g d‘él‘%ﬁ& ?L as ?ei{n%% ttéaorﬁ?lﬁtgfn&&) 6%6{17 5 Pe%ﬁ?edgtgsa 1%95%{11&3 slightly

Séa €r par
hlghaftharemﬁncgpﬁeridprbésereseal test portion is substituted
ni trogen_gas after be| released into the

‘FHQ 8A NGSTERHhunt of oxygen

gaThe ﬁﬁ&khts #é \;/%véﬁﬁ MEKE gas élhke deotalE Q@brﬁ{e Hast ufee unit 2

fromo tSI refri gérant II‘CUIt
are openddynftenthe s¢aéed/\gas thapbeangkleasidng eativg @stite evhercgmshel mfrigerant

o R W R PR SR ! Gl e P S vnit 2 ar

conrfe£ed eﬁidré’lﬁ/ PHeRefreARthah® adpre-fiiRkIih /YRRt soutdtneet 2 RGupplied to
pipe 7, is reduced to a pressure slightly hlgher t han

the eatlmgﬁi@ram cm@s é@rf@we&m@@ﬁlmma[@nwmﬁ IS@ptty MG
ins ;Ic-%?lt w1t1h s UI d S Eu% y& Iﬁ‘Illgd ?t{thg Ii?lgat soﬁrcg %ﬁlt? 9% in the
% \')% S our ce uni are opene

case &fHeﬁé’m tlﬁereﬁﬁc@l‘z&ﬂ c&ﬁﬁsch@@p@eﬁ@ T &b tagethen @n‘.ﬁi@éﬂaﬁ@caﬁ be externally
state wherein the refrlqgerant circuit of th

supplpriqntedsandgheny filled & nesded: Furthemarg df tahed) SPERFF NS it Aot pre-filled
I

it AR i Bt SRR B RSO by . Tt

the sasled gas Gcsmaumg the uhonmndbﬂsabbrgas remaigihg iy theanmdizatianounit 5 if

s gy Ui bchy S FR W G8 ELALSHRDY b o BELI Y

nonddh8erfshbhk @s fe'ihatutlﬁ Redk reBigb@Rt dohhnbctihg pipd-6, 7 'al’telt ﬂh@ sealed gas
case wherein the refrlgerant connecting pipes 6, 7 are

releasmggtem isemméﬂmthgbc raftigerant insidetheaefnighiapt clmmptﬂﬂ)errent ed
needed

Fﬂ%‘és ‘E}F?u{t cgnfgurﬁtéqn BpgraP?IFF }Sé)grf(e)gl\}l?%g}F %(ftlva{l th c%mpressor 21

and &lt@matinlg&h@fuﬂl %@aﬁﬂﬁdﬂﬂﬁ the reftigeranedifugaioathie saige deen ficgmal
external ly | ed. Thereby t he seal ed gas
operplish A tp HQ’et Hhe oReHES ﬁ&ﬂﬂﬁ&%ﬂ S@%@@éﬁﬂ@ﬁi%@\lﬁ 3is regulated to
I
bring e Fe 39 cifiabe b o RS SRPRAAL KB QL T Sk dRa
sourtddde expaasion enlvaltbef gediqudside afdgéranttcireuit é1 to thercandensing
conn in i pes 6, 7 after the seal ed rel s'
Presw%aF &Fgef%agsz@at Hariets e PrEFSr B tBHEeCPINES disiged 1o th
presffd bf @88 gefhl. qllﬁblt H%Q‘eﬁ'lg%ratnhinsa Sratet gaSthﬁ.ﬁcghﬁ)éH'p‘Bﬁse which
operation i's perfor activating the conpressor
contginslthei nwudnatenwglplet v (thefaiti c@amnentulmgcld@onhmmgnmog@t aasﬂ
remdingof s BR3P B PR apd i POl Sunccting pipe 7
after@¥RadI8E AR séaled as? flots ifito Yk Rt €lertXs. ThE tofdgérhd thitehduy iato the
in the range fromthe discharge side of the_ conpressor
receiyer 2 istgee-liquisk separated detodiqyed e t 8rd g rpEigegangrwhiple contains
i
nonqohGHiE S eBF VIR chL ArihE ks Rheii itk ARcHAMEIN pa
accutrh@téemehwﬁppei pait Spaceiof dek receitdre S¢antihn dignig refrigessmt ﬂews out
of the refrigerant Therebé refrigerant in

fromyie P er T GARE oPEfPRE rATRaHSqo L e G SEireasidg srpapsin valve 26.
the, AANGARAER ﬁ%@hﬁggaﬁvé f’oikeoisthé sERAPRBA S mbBA IS phratus 34 opens,

containing nitr ogen gas)
and the space S; of the separation membrane apparatus 34 transitions to the opened to the

n .
e gondensmg

atmosphere state. In so doing, the space S; is in communication with the upper part of the

11
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remaining in the liquid refrigerant connecting pipe 6

and the gas refrigerant connecting pipe 7 after

rel easing the sealed gas, flows into the receiver 25.

The_refrigerant that flows into . the receiver i.S
receiygs 23384 |ad’T§Sé'¢1§rdéff%f6mF5Ht WIESRANdNE e fthq RreTUrt dlgfﬁenaalsbetween the
atmcflvgﬁéricgﬁﬁ%ﬂ{' hé Borﬁf&ﬂgl %P&ssﬂ?@ BERR YT %@ﬂ%ﬁ cOfisequently arises

reover e gas refrigéfant containi
betwieem therspecesibind thaspado Sa &dmmmml%dlﬁnrmhd angades a prapulsive force,
pace of. the receiver the liquid refr.igerant
and R RBe Genablectre ChEan g 1 des rmesrhd e e Haes
perrﬂe%te‘é &MY sepratibe nlt@raOILC Rowh BB XPRES, @fdle%ﬁid‘ﬁ@ réibased into the
In this state, the dlscharge val ve 34c of

atmceebwdﬂowvemethb eesveirigepant RuKten topotuts thmmt ihecngpaciaside the
receiFe P4 b IuR BRRIeRlb the TENRAANE BRBARELS vfed GRAOSIIAASS
perférhfediibﬁme presctibed timé QHHﬁdSndbﬁﬁerﬁﬁbIWghd‘l rémhgnk@ e thedfulid refrigerant

of the | | receiver 25, and a pressure differentia
comeeﬁmeewe R ghe psirefaigpranbeqnnectifisnmes bris Aisrhasead fsem theiaterior of

SRPELLGt Ry essure and the condensing pressure of
re rlgerant consequently arises between the
S p&cperﬁ;mﬁmgjtltmeo@qg deendi2ondEhsablpgaads disehatlgddf fesma titd iaterior of the

creates a 0 Si ve forc he noncondensabl e .
refi Erat vt i 10 e Ehasa s MRSk B perh MR A prARE diparatus 34 is
mﬂm§ fly elosed.per meat es the separation menbrane 34b,

ows to the space S2 side, and is released into the
3) Em’ﬁb‘Bﬁf@r OF TRhEAI®R CONIHTQQE\I ER{ ANDITMETROE OFons

%ﬁ wherein it renains inside the receiver 25,
ConNg ﬁ%@% nmeati ng the separation nmenbrane 34b. \Wen

t hiistheprésehi éMibdddmemethkQirgdditioher InghdAtsaaethbd 8fcdnsiBstion have
t he noncondensabl e gas, remaining in the liquid
the fPH?‘M“@efP%H‘teS connecting pipe 6 and the gas refrigerant
(A)connectlng pipe 7, is discharged fromthe interior of
10 the refri gerant circuit 10. In performng the
abbvihe aiﬂuendibimemﬁefﬁa bteserg @mbiodintking,dthe papesetpamation spiparatus 31
i nterior of the fr| ant circuit_ 10, and the, o
COMpYiLpg, mﬂgssp%ﬁl%mg 9 Shes %ﬁsﬁtacf fodhe ﬁﬂw@@%ﬂ%éeglgeram circuit 11;
therRRAE A 8 4 aql trd EAT R S the liquid
erdRRAE § Rﬁb%crclja\l%‘ishll]?l Q 89&&%%&1'\% 0@ Gitrdgth é% g e liqui
refri GUPAIS TRUGTHOI pipe G ami the gserefTiganid @tpmtmg pipe 7adfier the equlpment
ondi ti of ,construc n have
st i G Teste Pl BT RTing iepP S tepfa e Mpippine and can
be disblﬁar%écﬁéﬁﬂ BF tHRTeRtherEiN bircliNE); $88sc§ @Ml ath @i2c JIP F Ab Wéparation
31 20 conpri S|qr11% t he separ ation nmenbrane 34b is
appaggihak eatbe wdueed compared vithide cenyangierd gasedthatdises a gas separation
appa?rzﬂgsr &m{‘mﬂﬂ&? lﬁg@ﬁﬁ&ﬂﬁggf"%s&b@% %‘héﬁéﬂ t}?esva%ﬁ?{@%ﬂa\gﬁg v{ork can be
rogen s remaining in ui d I ger
omltoadrmﬁ;tgmngstmcpen ovithoolt ml:neagmgthe@ﬁzmragerz&nf tlome frgetatiog apparatus

ipe 7 after .t ) talling step (the
(theB@%P‘g@?aﬂﬂeﬁlﬂmrecegﬂgﬁqctl fi-g step), is separated

(B) by a nmenbrane, and can be discharged out of the

refrigerant circuit 10; consequently, the size of the
gain teparcwnditioner 1, the heat source unit 2 and the utilization unit 5 are connected,

via the refrigerant connecting pipes 6, 7 in the equipment installing step (the refrigerant
circuit constituting step); subsequently, in the noncondensable gas discharging step, the
noncondensable gas remaining in the refrigerant connecting pipes 6, 7 is circulated along

with the refrigerant inside the refrigerant circuit 10 by operating the compressor 21
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25 apparatus 31 can be reduced conpared with the
conventional case that uses a gas separation
apparatus that utilizes |arge anmobunts of adsorbent.

EI:ﬁer t he vacuum aﬂrﬂaw ng work can be omtted

(spegf Fiﬂfa@ COQJHE GNGEAI0B, 0T REFIHGAPeTalion) shershy Trismedheprgssure of the

refnéérﬁﬁt sf?lﬁ tﬁ@ﬁ%ﬂc%flﬁélﬂ%l@(gwngo@ﬁ%?é%&ﬁ h§ ﬁ&? scﬁﬁ@é 31§ HeAt @xchanger
uni t e present “erbodi ifent) . { e air

23 agdtidi lttllmmtecm dide hdat exahatiges Gl sopanating te Imndondeasablc gas from the

utili t|on unit.5 a e conn cted via,t refrigerant
nonqbyishfle g pp aoing 1ShSacfAE NENsk areavish has ten aFTFARGdRing the gas
sepatdtidf apfArkivd 8N adHd di§dhafpithd the ABBEInIEABE o8k BRGf the refrigerant circuit
subsequently, in the noncondensabl e gas dlscharglng
10. Iﬁtsewsmbl@eto Imprave thfcsepalstien gﬁ@lmemf themgn¢andemsable gas in the
sos o B SALRSSID LRI Ry ke BB LAy
the Upytrepe side (€, thBepaespsrispaid thd d&ﬁnétfeﬁﬁﬂmdd Gal, Ithe space S, side) of
cool i.ng operation or. heating operation), t her e

the sepgratioymembrancSdb of ieeparpiion memprage ARPATatIR 44 flhié constitutes the

fpleYalefe) g@,cz@m] ypas flow ng between the heat source
gas s?%% E‘ga excﬁanger 23 and the utilization side heat
(C) exchanger 51, separating the noncondensabl e gas from

th ncondensabl e .gas-cont ai.ni ng, refri ger ant,
o B iR 2 e r o RBac O S lne Gt soRGRBOR appAratas 31 can be
reduS&Psdcatidedhe %Psos%bﬁﬁﬁén §1§para%ﬁl=,d3 ﬁis%%ﬁ?éc%dr’tg th@ceiver 25 (1n the
noncondensabl e gas out of the refrigerant circuit
pres¢nt einbogivesitpirevitded intggralpewith thesreprivaatZS hprogfded an éwdgqu@i side

e RSB R B TR P 008 R

liquidistffated inta ﬂlqbﬂtt‘éﬁ@érant bl niRbhdsRBall e c(dntﬁnmgtghﬁrefngerant the
space Si side)_ and the downstream side (i

amoglaa&,f brasesserd gay isgeducehcangddhe sas ﬁeﬁﬁamw%ussﬁlbca@fwmuenﬂy
34 that constitutes the
e B R S > &)1 n el i o, i
t hin additi@gmiet dir m“lﬁlltloher 1 fiegtier zempfiseshelighsrgs ephne 8o thrat
._apparatus 31 ca reduce cause the gas
d‘“@@%‘é 4% P%"r?"&ﬂ?}‘éﬁ F &%S %‘“’Paﬁa?djﬁﬁﬁé S?Sestfpi‘f&“?‘% BPRAERIRT by
consgtglleﬂ'i'tl? nhidkng RESSRBL 28RRAIKEEME: adRinBMiaf8Fhd égpﬁﬂ&ﬁl ﬂo\ﬁcondensable
with the receiver 25) provided in the liquid sid
gas lnmbwsg%mathcrcby eoabling afurthdracdustion gethasize folf dwi gag smratiw
{hd Si e refrigerant cbrcwt 11 is gas- liquid
appagaéﬂsa {%e&qrﬂ]lsémin? " PEPPPYer ant and noncondensabl e
(D) gas-containing gas refrigerant, the anount of
processed gas is reduced, and the gas separation

ap Pétatha snethodcefiposstmesing di aiyconditionent dhesral @istsmﬂib@ Hauid
rofr G OREAANERIRY FicOR ead RORAA Bheckfifpil' js perfored using the
sealddhak, su2b asl nﬁmrgam gm; atdthenedled gmbeua selbdsed gas theemalnqﬂjerb
consquently if Ao eaRer et LIS trBCS i BE OhyEER Lot Faining

1n31c§QH@f@h§‘iie g%ﬁf‘&ﬁﬁﬁ&ﬁigﬁnpegéﬁndjﬂl@%ﬁ??e?ﬁééfanttchﬁﬁ&lﬁ)ﬁg pipe 7.
enabling a further reduction in the size of the

Thersky dheaamount ofipppgeatgas cirqistinggtp gesherovittethio refingerant 1n51de the

refri gergr?t cn‘cuR N0 can be reduced, and it is possible to eliminate the risk of problems, such

as deterioration in the refrigerant or the refrigerator oil.
(4) MODIFIED EXAMPLE 1
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(D) 25 Wth the nmethod of constructing the air
conditioner 1, the seal test of the liquid refrigerant
connecting pipe 6 and the gas refrigerant connecting
pigg 7 is performed using the sealed gas, such as
| BEoyEn thyegs seprgptionepperatied 1 gd she abovementinagd embedimeats is
e
prov?ctemg olilr?een l?%gﬂcf%g%q%as)ﬁg %[}ﬂl&l.tgd E‘&%ﬁhg égs r%fxr{é%{"an& ;}1 the upper

part nﬁﬂne deccivee 25] i) is phssiblerto gepardié ambélnﬁmhtelmmpuu&em&hagah refrigerant
gas. refrigerant connecti nqwg pe 7. 30 Thereby, t he
[

mSld&rwamaFr DX PaEFKIgaEs WALCE vanen: o it einessiblgite Renapde and
RS circuit 10 can be
clim{ialf h O Athec i AR1< e ia LB B ot he 1 ok o
pr 6bhmqs¢ntlssu esha rexslt dbs mrgm:mmum of 'mmisnhe unédfriungtehamemagring in the
refrj[ erator ai |

MPLE 1 13
liquig dgfpah Ginegpep bl a5 %aab frggta cofnging ppe 7 dueto, or
exanﬂﬂ@%ﬁ@?ﬁ&dr@ﬁﬁﬂ:eﬁmmcﬁ B ip F is omRirhated 159 pb&kile € a case may
noncondensabl e gas i s separated from t he gas
arlserléﬂvhl@}eihammstnres nleng ppdirthe p«:mon@fmsabie gas seghasmitregen; gas or
oxygézgl ggr’ g)re éain)l tal% 1?:?1'@ E% : %ggaﬁﬁcgpclt Stt llbrt a,le etl B}jat allows
operidier vapor but |t |s not possible to separ ate and 5

elimnate the noisture that exists in_the liq
r efl® iPEfé’Pﬁ is, @ﬁ%@&ﬂ@?m e appagays 34 g'{ayachp@e@ted to the

receﬁgpﬁgnr ad L SUYn g Wéo%h&éf&?{oeché( hgﬁg%id'ég'@%efhn{ Bfcuit 11, asin a

gerant’ connect1 ng
gas srepﬁmtlgma agrarateo hileintonpgrapidoe a'/hediL@urcxe unftdi02 of 2aapricenditioner 101

the circu nces .in which piLpi.ng is c ruct ed, )
of e Pragnsaadfed Bxarnnle dpiieddn FRE 4P ERinEmof. G i ver a4 i
conr@Bted {HHR upBr QY sitk bhtHeREceRR 29 NdE, 'b%ﬁpée% tHé&Reat 86\EBe §8c heat

nitrogen gas or 10 oxygen gas, cannot be eli m nated

exchengan2f st dee tepeivers; bytananalse be @Qmectzd) tq Beslopasie¢am $ide of the

e g e SR oS P b Bk B S abh e 2o
r e TREr¢BY, tﬂénorfwﬂdealsﬂﬂ& eiis éhﬁ b&&ypaﬁ&e@ andertiedpddoaidhe moisture
quid side refrigerant circuit 11, as in a

rem%@ﬁa ingidedhe Hapidrair r@sqomlﬁemadapaﬁ apd fhy 23 FHEeg0k fopBecting
pipe ﬁgfg.lh fblll: 2%1132% npﬂ}]ﬁfa{fggflfygl? ggidléﬁﬁgeéq%er&xﬁ cﬂ‘E it DG 1Pk fé%@ﬂilat allows

Greh er nor e,
operEtli(ﬁ4 the dryer 44 is connected to the upstream SI de
bet ween the heat source side

th r 25, i.e.,
(S)ﬁgglﬁ@megg alnd the receiver 25, but may al so
e WATE Gbebul bl R WBSkAEANTpBLARE! 31,131, HESGIarion

e., between the receiver 25 and the heat source
menmbirahs aprpratisiddns varistibit@bintepradlyobiyh ﬂlenecetm aénluemfab Itlee separaflon

as can bf epar t ed an (? L)‘_%lhar ? t.he. rm
(VA 3\ “ﬁé i Y PREST *d’ 8“? PRGE re%%‘ﬁ"ﬁ ‘?16 gas
refri QerR@ iftrédidtibh Qir@d623% bf IrLERTep SAMNILGIpaiiBus mﬁﬁcozp@xafa;d ina
e rellab@/ el'imnated frominside the refrlgerant
P

heat gpyreeppit 202 pharpair eqnslitiqnes 20hin thapresegp spedifieshexample depicted in
FIG. %ﬁ%l@%%yp huEggs refrigerant introduction circuit 238 is a conduit for

introducing to the separation membrane apparatus 34 the noncondensable gas-containing gas
refrigerant that accumulated in the upper part of the receiver 25, and comprises a gas
refrigerant introduction valve 238a for distributing and shutting off the noncondensable gas-
containing gas refrigerant introduced to the separation membrane apparatus 34 from the

upper part of the receiver 25.
14



10

15

20

25

30

Wth the abovenenti oned gas separati on apparatuses 31,
131, the separation 25 nenbrane apparatus 34 is
constituted integrally with the receiver 25; however,

the separation nenbrane apparatus 34 nmay be connected

t Burttlremopp evithdhe gasofepatation apnarafes 2315 the apegptign f discharging the

refrigerant introductiqn Gi,rcujt . ' N -
satd G4y BB Sl AP G BRE L R B R i 101
perforiRALSEh& Ul lowlfZpiotedifte. difst, tipghistrefigeranPiroductionevalve 238a is
resent nodified exanple depicted.in Fl Gpili' a&S FI G lated
opened, andehenonaeadeable @py-PRtIEIE SaR T EaYRR: (BHPRLY BRs) et gegmulate
in the hég% rp%&%q%é rebQVer éﬁ ﬂ%tﬁo?iqb'é‘d #39hd &Rglgiglolz GRAFAdLdPpparatus 34.

ane appar at Us € nonconde _
Then, glesdisehat gl wilveg3 gast the epaiagen arembringtapperatasiias epened, and the

space Sa of 1\ FarELqTEPRIEE ABRH oLl 18 U3RACTR P THH PR Gy s g Hosphere
state, % &d]?‘%,?ﬂe@ﬁns@fdfc s&:Q@e SAUTIROEDAMHAB Enetith¥ancCapphmiyi3ads in

gas refrigerant introduced to the separation nmenbrane
commapjvation with3He Gppenpath of thepersiven 251 a pressurrdiffsrcanglarispsbetween

14 t.h ith th [
the spce i Be AT SaeBTOBPRERERTR G nae (R AT e e
atmosPRETKEPrefird ARI the BENTRAGAS pRisurg @S thefréfigerant iGbasdquently, this

refrigerant circuit 10 is perfornmed by the fol I.lg%ﬁi.n%h "
pressyre diffatentia] famsstpropweive fosce. dhg noflepRdansible Badeatansg m the supply

. val yve 238a.i , . 8 S, side,
gas 1né§§¥ o SHASE §) egrm%%t%g rﬁ%fsreﬁﬁg}gtrl%tpnlﬁl gﬁb%g Psﬁ,g;lrﬁgf’é 8 the space S, side
and isABENTEKRREEThiStHenthbehepnRioupatite difchitye vabedidodiowevarghe gas

i ntroduced to the separation nenbrane . a rat us 34
2 i4lg SRR Aduinal

refriggraahcontHaechindbe sngpey ¥ tTAQSIEApS 10f gecugihlates inside the
spaceﬁ g&&ﬁ‘&ﬁ rp%{lﬁ%%ﬁﬁl%elfﬁn%%éafaﬁoﬂ RRHancaIM. WRn ti5iP op&atieh Bfexecuted

sepa ne apparatus 34 transitions to ,
for tht Pecsopgmiime,aht hencahdosgiile gas reptainting inl the Hguidgpfiigerant connecting
~ because the space S, of the separatio .
pipe PGP RIS RS 8T, e RGO D e P ngior o e
refri ggfarﬁ BE AR THER, 24Rr thR HehESRdhRbIY dak aebdenalischnigse from the
etween 10 the space S 1 and the space S

_ _ 2
interiopof the peftigenagt ¢irsuitHe, theess rideartiniediclion vyXe aadmandihe
. .atnospher,i ressur.e .an ' ff.
dischitgd vaBie 15 Sr oy (R s rHR AR PR a8 281 BRWAIR ol o
<SECONTPEMBODIMENTS a propul sive force, the

noncondensabl e gas cont ai ned in}‘éﬁf supply gas inside
(1) CONSERECEION QETHBAIR ¢QRITIG on menbrane 34b,

fl to t L OGyi oerdiitchii i @bRA 6k iSO @s

¢ HER7 R pEr AP Rfesriot b ArigrdftbincRit o af CYERRENrISOL @ one
exanip®Y\SMAE reftiberatios agfarated adcgeligito the sacaindebedimeptof the present

et s L LS P A o
the présBit’ xé?ﬁﬂé)(aﬂp&ﬁm%ﬁﬁ@s a A8 Bodrbé enioPET, alkd wiilization unit 5, and the

execute or the prescribed tinme, the non_conden7s bl e i
liqui@ asfripenmi ainngeting pipees pidyinegas el ggaplLAPNCHRR BHE n)‘g:r connecting
pi pe 6 and e s refri.ger ' hi@itkidnS of th
e 1Bt 05 B P GRS FABRL e Bh i o
utiliBkib Bhit 510 (TR gerdrit €bnitdeeing pipeo6dEofthb hir cgaditibaey 501 in the
een di scharged fromthe 20 interior 0{1 t he { connecting pipes
presers eribgdimasmt arsi the same agthe pilizajign uny S qnddpe prirgeran £ PP
i pt rodyct i.on. 1ed] 2@ANREHExpIlavions34e therefore
6’79{:%1?%%%{%%0 Hﬁ{%{tt\éﬁ%ag%dg%a%(gﬁpon’ appar at uﬁsI 231 are
omitgRt h shut off <SECOND EMBODI MENT>

15



10

15

20

25

30

(1) CONSTITUTION OF THE AIR CONDITIONER FIG 7 is a
schematic view of the refrigerant circuit of an air
condi tioner 501 as one 25 exanple of the

refrigeration apBielr atus accordjng to the second
ekbobeatsarce nif HB2 priaciply compyisat the somprrsseti2l, a four-way

sw1tckﬁx?£?il% e he's%?é'at Eéurgéaﬂ?ﬁh@at gi(ch%ﬁ A9, Hﬁ%@a&}cﬂﬂ %ﬁda receiver

operat i resen enbo
25, a hﬁaﬂmllr&eﬁdﬁeﬂﬁ.ﬁﬁloﬁ oalve 86 Lmlnqmdi 6ide ghteeralvei2l7| aat 4 gas sidd gate

dth | d f i )
valve 3 dSgaelys Br heajdpiie 1o SHEo! PAGToRNEmPatuRe R dditPdo the
constlh,ﬁi%nl'b?%e l%ﬂyﬁcﬁﬁcéﬁﬁh{s 25982 20d o hf fithi drhBRhOR MBiits nfodified

hernore, the consfitutions of the 30 utilization
examples, Comprpe théfour-afayi sgetr:hmg vebrrdde and thedirjskgs cacuiv 524, and both

o5 BRI A B o PG R B2 Ao
condeﬁ&%i‘ RS bh BGagdr8Sof the refrifdrafith®hd folltvitidpldinet fandvayt s

di fied exanples, and their explanations are
smtchlhgﬁéﬂ@ﬁ& andhihetbeidge eBcurh®4heat source unit 502

DE SR Rgn PLARIBLSET kR PRLESELs 1& Sl bt of e
refri gf]t;&gttr\ﬁi?g Stl;hgg 3}31&%1@ belgeerctdoting bp&ration and lemtihg eperatddn; daring

e expansion val ve 26, ui d, si
coolinganerajipny e glschargg sde ghihesogwressere?! %"314}% g%“ﬁ\%ﬁgf fjeat source
side hte%uﬂxgﬁ&t o 33 bbbect é’%ﬁ%ﬁtgﬁgtagg %ér}ﬁ%agé S mtm%%%’r&%“m 4rid the

heat source
gas sideights valve ]ZBZ:an 16 2omfectedeDfiiing heatimp ogcrnhm, thedis¢hasge side of the

dified he f
e BT 2 b5 e T B0
comphtsbdr %aiddcﬂi‘e gésds?d&@ﬁhe B BARBEEIdS hedt BEcHaRger Iadan SR bAk cted.

si de heat exchanger 23 function as a condenser and an
eVEpdrigorirofit 51ﬂecmmfrmeg fua gheckabves SR Aomd A @ng fsopaected

t he four-wa hi vaI [
v s e 53 P A gl 2, e
checVRIVE5 RS ekt Snl§\hd &Btribhﬁonibf the tréfeigerafit frdre the heat source side
refrigerant flow when chan bet we

I
heat eg;pbar@er Sh taathg resHier A }bﬁ}gf,c tv,a 159249, pgq%&?soo | ﬁ}%ﬁiésmbutmn of the
refrlgleﬁaé& L Otgxe dguﬁfsgéaréa?%{ézg? e $1 lq)ethﬁectehﬁr SOMDERSR Yh1ve 5288 fermits

source heat exchanger
only #3 dis%ﬂblhﬁ)mcﬁﬁﬂ@ﬁﬂ‘ﬁgbrm&rffbm the reciedr @530 the lisfuid #ide gate valve 27. A

21 dth
checlg e 52 6Bl Py HE A GRE! DeFoN 2o ML AP ORR G iy 29 to th
heat ?ou]géee s?@ e hddf eﬁ%aﬁ%eg%@ ePRAEL 2 WheR thelBRigeAmt Sbwe figal the heat source

8 can nected,” and the i ntake side of the
side apretasgar 23 bidertdwiiehg atlizition sisle heatexphanges dl 5ide ax fyring

heat h 23
cooligg permRon I WG CRY SPhAeEREle 1 e R BYaRIE Bgyed through
the eBfshck $f SR NRS R R8t 8 NaridBe b feramficsang baeofiibaexit of the

exchanger 23 and the Iqu|d side gate valve _27.
receigmer XShibeks wav@tl’@mzwlrﬁl‘iﬂsh@hP’SPh%r at stdeiafiee ?’@ﬁn@‘f’g in the

the refri ant t Serfd heat from th
heat %%ﬁ%ﬂﬂ"e? ?%e%é%%‘%@?lhﬁ’w%% \/r aive B2dp
utiliRG6AkdS heatl e}tclﬁzﬁ@cﬂi stidé totard thedfeat dmarcersaferheg@mh@ngef gprside as

he | d sid | h
dungi@e;'@nhg g;)v@t?c;;g i}ée o egﬁvc?rgl\lllt 3%; gﬁngﬂt%nsgq gtﬁ?t%%%{eﬁa%eraqtﬁ%ws through

the en&%ﬁée%%*aﬁ@ HIB:I} LU Db} Ger B Shd/ Bk r&Pigk@nt iGwink Gt Of th @it of the
receiver 25 flows toward the heat source side heat exchanger 23 side after expanding in the

heat source side expansion vaive 26.
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check val ve 524d permts only the distribution of the
refrigerant fromthe receiver 25 to the heat source

si de heat exchanger 23. Thereby, when the refrigerant
flows fromthe heat source 25 side heat exchanger . 23

sHews. 8 bamdsiderrefrigerant giaeyibhl lqogprisesthe ssfpgenagsirayyt that ranges

from tﬁé ?a%mﬁ W deMat &9@&@8{3 ?IPR)% ilbzﬂ Rourt %d@ B%%%\%gl&ln@@ﬂ& i,

hanop psle eat Xy e refrigerant _
includidy the Ghuidtrbfigenint eormectirg @ipel6; the hqulemde@ata: wadve 25 thebpritlge

the refrigerant out of the exit t h -
cireuiy el raPo I Ao 06 AOUE S FRTBR oA o i gtion  gas
side r&ﬁ%&@ﬂ&@feuﬁ% 13 'cgﬁpﬁgés%e RPN RGP rdnBhg fAGA thesQilizafon side

e expansi on va 6, additionally, when the
heat exefangerelantthd hassouteaside heat 8gchangdri2Zaincding the gaseigfrigerant

exchanger .51 s h eat so
conne S EAaRg, 5 e S b B SR AN 9 gt o
complléﬁs!oﬁj 4¢. B dikdHvor@d4 rbfripefint OincuiSH OtdTake i eorditfidriey 60 Bndnnpnses

l ows through the entrance of and .into the r? ei ver
the lquLEd mémbfilg@”ameﬂcwg &l bard thegap fige &fflg%fﬁmt%f@u’éé of the

elver
ﬁ iy égpdqlggn fﬁr?l‘t(%r T ngsgﬁé‘ a H&ﬁﬁor?‘ tﬁgsg%’rlc \ewvhlch is
conne@!eﬂ o exelafued §ife b@igﬁaﬁ&lmﬁﬁ SHerlkhe @s bépauition sppagatus 231 is the
refrigerant circuit 5 11 conprises, the ref
same gy e gt SYPREATICR ARBAAMS £7 bR R oplehEB Bypodiment
andug gﬁggﬁd%&whgm%eﬁPﬁggt source side heat exchanger

t I quid refrigerant connecting pipe
(2) METHO®D OFC(D[DNSSM&J’QH%IG ’I\‘HE\AEIFQQONDHIQNE:Be circuit

24, the receiv
o T el sreinsghe hp Tt af PR uc ipag e «f Cgfdjibuer so1.
Furthér?ﬁcfré %%Eé}ﬂfn ¢ ﬁbﬂcbn@é‘%aﬁl@@'@idlmglﬂgstépfthd: p@cedire is the same
rcuit ranging fromthe utilization sjide heat

as theem:hmdgmneﬁl comst:tuhteng@athod &l theefirst Qﬂ’ébm?mem@‘é’}anat‘on 15

|nclud|ng the gas refrigerant connecting pipe 7,
‘hﬂﬁéﬁﬁ’ #dsj de gate valve 28, the four-way swtching
<N0N@WD@%&A1§BE G XS DISOMAREING STEPHN ot her words, a

C ot side et ityaiad 356 48 §98 Hle GRISARN A% QG hest Jqurce unit
502 a%%%%ﬁtn? oa%fg? t}ieos%glfzﬁ %H}h&q{e@ﬁ‘ Fel&dsEE l&éatlﬁéa stalwh&einathé refrigerant

er conprises he gas separ ati on
circu P efealtiliza?lunind badithesefrigerantaitait th(bhet Ireat souges wnik$QPeare

connezgad. Tereh S ERfbaent R Rdre e Bt Poncd salieRRR 594 {Fsupplicd
to thd %h‘u{rg ?efﬂgn 2 tﬂ &Quﬁ%@ﬁ@l@w&fm tlhﬁlefrb:?ﬁiedeﬂifﬂfgetaﬁﬁﬁﬂ quargitg is not

ion 1s therefore omt 2) METHCD
met mﬁmﬂwﬁem@rmwﬂug@q@em@meOWBW% § g if the

expl ai ns t.he et of, co
refngpéq%}g CPRRSGHPE BIRES oﬁgpg% é%%gb %E[?leoeaéx?]emally supplemented

and tﬂﬁﬂﬁﬁ&ﬂm%@ Faaferore, hﬁfh@lh@@t uep ,untttsez fis matquierfified with
e sane as the air conditjoner

t t
refngefrantmhem thegmtiemaroeNnieh the ramelr%ﬂ%eﬂﬁq? g%ieéi‘ilf’gﬂ s ied” Thaoy, the

fore .omftted e T
sealeg-gég,i nﬁﬂgﬂﬁraﬁlf:%n Si e v% 27 and the gas
simulthS@usBiRriéahing tESscat te%thcm the atilizasionowit fj whichk gervey as the

opened, after the se as has been re

noncgn@gﬁab{g gas MmN Huhg; q:fngﬁr@mi, Gonpeciing pipes %?§ %ﬂer the sealed gas

releasing step, is mixed with the refrigerant inside the refrigerant circuit 510.
In this circuit configuration, operation is performed by activating the compressor 21

and circulating the refrigerant inside the refrigerant circuit 510.
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circuit of the utilization unit 5 and the refrigerant
circuit of the heat source unit 502 are connect ed.
Thereby, the refrigerant that was pre-filled in the

heat source unit 502 is supplied to the entire
(CASEQF ngscmnemamomqnnd%ﬁsmw GAS WHILERERFORMING

guantity is not 25 net with just the
Coogﬁﬁrﬁpﬁg&r e |)ger ant pre-filled in the heat source
UBirit %%asﬁofg)erforrﬁxntghbe opeedtiangthatatiicu s mlm:lteﬁn'@rmt pesde the
are long, then refrigerant, can_he
fefﬂg@ @?iry‘llf&% AL @ HY thepolipg APFTATIeN: qia'% B‘EfF ﬁl‘—'ﬁ?f ﬁ%ﬂ"n@fe gour'way
sw1tcH11fé$ th6e 582l if %ﬁnﬁ? Egéﬁ:teég theSsoli@tlink £ Fid: 17, £6l, Weldischarge side

ger ant, enti amount of the refrigerant
of the nempmﬁsorﬁlmnﬂehmgdsl s;defqﬂtheehbat Fhacedgs hedt exclongirad agas

n ng .t he, n ondensabl r enn LN L
comelgf st B s R SRR 5| AT UGS Bk B A B
conneS@8! IntddidANtk rPl‘éatLHolﬂfc'e Zifel eRPariéiint vabye 26/ i€ H st Whseiadts

the noncondensabl e l%as remaining in the refrigerant
opemmgvmrregulatn@; lf‘nrﬁmesn@re e ghg @ﬁlgqﬁ@ts@md@etlghsa Vg %;‘g%@a%’id

oS4 EA B 435 S g okt o

gas se?%flbﬂdﬁlﬂiratﬁ@%Dﬁﬁﬁ@hluﬁmsetl&tamrfOrrred by activating
he conpressor 21 and circul at

h f
ioesmn e g g SARBRARS sas
i { e EBEMand compressed

) of performng the
by th@mﬁ@’emmr hsaht tOIthe:hJéaaB(as'c& shée hat cxcgengmt23|mﬂ1@e°oww§ay

f
T e T
heat s\[)ﬁ%c aéé?n%)nﬂéns'g@ Tﬂ?@cﬁfd@ﬁs%ddﬁﬁi&te eaht Flows siabhgh thierbeck valve

di scharge side of the conpressor
524a aﬂtha ibeidp eirgas 52 a:hd info thtreechivar 2% i tlis paing éhfhlé%ﬁt source side

expartesi(g%l w@i%%é@g?&%toctﬁa A5t sqﬁ ang. 5Afe %&teﬁ}éfZﬂsqg a%tate wherein

A9 % de gate va
its op@fﬁﬂg ?&tegg}ateldn arRfiik Tréﬁ@erahhﬁ‘eiseﬁ raﬁglug frensthd ellwh:p'gcl sndc of the

compr@sgq\;/ﬂeﬂtztedilg htlmrtlﬁag'g;rgtﬂg efg]a%%'g g(g Iv}s 3 log g&r}!ﬂlﬂ?d 5136 refrigerant circuit
t
511 r1(s|si§i o tgg ?‘1%1% E}Pg p{ﬁi%Sla'g %f‘th%q fant Nateds: Ql?er&ﬁ'lgzég Prodéire inside

€ gas separation apparatus 231 are
the rdeetvBr 39 Hbesab the conderisihes prgmre&ﬁphm wﬁugﬂn‘al’ap@alls&qwﬂggtj}e

NG EMERITR TR .
mixed ?ﬁaseélfe&%ﬁ}xg%{]th@ @ﬁﬁfcﬁ{?ﬂ?e@ﬁ cothebMSpipt 8taBd th réﬁﬂ@erant

rigerant 1s suc Into and conpressed
connwni@rpéisﬁsb aft@releasing thesealbd gime Bows duip ¢he r§r«%1‘éert?éa5uﬂheﬂn°fe the

h 23 the f
G A B SO B B3
noncBS@égsﬁﬁé SScitaihing gadl R gdMM! WRreo¥ o] tiand edsfﬂgdranﬂ'dumammg the
con ense |qU|drefr|gerant flowsthroug g ﬂl,:léq 4
noncuadeneabls asacofimulatestin thegtopes paLlths Ee&e‘é'ﬁ'g T-30g the g
refrléeg'%g ;ﬁ%’fﬁﬁ?{%{%’ z@éurghfa’?es Rod; e thgI }{E%ngﬁ 84 A08G6&tH/ MRys out from the

connect e ovvnst ream si de of
lowet B8t bEARIV@livet25] &nd iB sént $6 &teéleuﬂmumemda eocgau;pmhvalpge 26 The

regul ated, and the refrige [essyre,ran
liquid mgflrjlgprgahwng@ st TOur I Bfg‘b‘?‘b 26,60 P%B&? ﬁ‘aﬁfﬁ Jstoa
gas- ﬁ ('i 9\90 ?)hgs% sEtd A llsogénf’ Rl tHEukBzafibn hﬁﬁ slvigithe @hadkdealve 524c of the

ant’ “ci rcul
bridge c1rcu1t 524, the liquid 51de gate valve 27, and the liquid refrigerant connecting pipe 6.

Furthermore, the refrigerant sent to the utilization unit 5 evaporates, after it is heat exchanged
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511 rises to the condensi ng pressure of the
refrigerant. Namely, the refrigerant pressure inside
the receiver 25 rises to the condensi ng pressure of
the refrigerant. Consequently, the _ noncondensabl e

with theindoorainby thegutiliepea sidehgar gxchergar 8d. Hais pvaneratedgasapirigerant
once et SR e STakiLA el 5 8B03fm LETRERMERL e s

side gﬁt@fvﬁlv@%aﬁlﬁd% ferrwmaCiwinding ybve/522 t er r eI easing the
seal ed gas, flows into the receiver ﬁ%hernn

¢ W his eioling epstion Hate. the GRerafAR Biek st Fizess e porsaniisable gas
can b%@éf&ﬂngﬂ'ﬂqe %ﬁ%%@ s S8 @atibitipdrif 23198 R Hirs@Bfbodiment and

ncondensa gas- cont al ni ng 'das refrigerant.
its mokﬁﬁ@baxemplds hEhig psoceddreiigthe amnhe entheapaiatign thae discharges the

nco densabl e gas accunul at es t uppe art of.
noncorGpblcay BT S 8AL SRACHE SPRHNE2) bt G ERARd XepRe inthe firs
embo&ﬁ@ﬁ@raﬁﬂ'lﬂs%xﬁﬁﬁéﬂﬂﬂl i8iRsefbeUntigted.ne recei ver 25,
subsequently flows out fromthe 30 | ower part of

t he
(CASEQFDASCIRARGING NONCONDENS ABLEGA SSWIHLE BEBEORMING
26. The |liquid refrigerant sent to
I{EAfﬁR@QiggﬁAéﬁb¥§e si de expansi on val ve 26 expands,
t NS ithe OARE of Perforn@as theiopbiation Wt pidadstestharefrigemadt inside the

sent to the utilization unit 5. via the hec vaI p
refriggranicizuitt HO bydhe bgeéms.oaoe@rifm ik be F’HéalPF &t& gﬁt gur-way

sw1tcl%1% V% 75%2 gl hio gtfaL : (ﬂpic th BRJERTine ﬁf‘F‘l@P tl' 1"@ tAE BRcharge

er nore, erant sent to th
side oftthd ¢<miresmr 2hiad thequagide gate salval2Bere ccmna@ech@ad the intake side of

the ccgﬁégsqgg g? a a g}\g&tqg é\fdg gf Iﬁlrf]:qypg{ Sg%}‘é{t; gb Iltlzggtg%(%é%’lgetz b L bonnected.
In ad@?gﬁ € Eﬁﬂeﬂsouﬁg Cide @GRMBioh SyaRkadlir i‘&t@tetﬁ&r&ﬁ B OPSENE is

gas refrl gerant connecting %ﬁ{) , the gas
regula:tediél.g’a:banmj the g2s8xefmgﬂn‘auth@tr¢cblgﬁow§lvg acqqdﬁ@e @apl‘\l)aége valve

34c t]@aﬁ g{)nqﬂt%tg ﬂﬁ%agggle%& er ah’@%a afealgo sﬁlﬁgffg gﬁ& g%E‘ separation

appalﬁﬁ{sfzgqﬂ@ﬂl@hﬁl@ma@s the gas separ atl on appar at us 231
of

the first enbodinent and its nodifjed ﬁ a tﬁ
W poatmape2 s st e ot gt (B E aas

S35 O A AR TGIRIEIPODE 00 BB o comprs

by the Bmbidssdr 21286p06H the ntilizaiod units ax fHeafnat-woy swisching valve 522, the

e
utlhzaﬁl(?ne ul 5 ﬁ)se{c;n(agﬁgeg Qﬂrmﬂﬁ 1sORGT Blchipel RAth i ifddoRkie by tientilization

gerant 1 nsi refrigerant circuit 5 10 by
side hdae ehﬁ’xahga’tgilo‘ﬁms abndensed lhclultb eefegfpla@tl firevep, thimpugh ﬁhes,hqquﬁﬁ:ﬁigerant

conntgrggqggggé6 \ggg {11;'%1\3%}(% FFQWY 7|e, %&f%l@e 598 oc‘.tttﬁé Bridge circuit

524, ShSHAGE lﬁerece%éil‘%of\t thiep R AR B ourtd sﬁf&@xphﬁlcgﬁ\mlm econnected
gate va are connected, and the jntake side of 15

to the Hewooreemesdoof (g resayet %lsgag statejwheppIn o RsBING 1S ERgpialed. the
si de heat exchanger 23, al i @R disch:

same ar?éieqﬁlé‘ﬁtcog QTR 1, panS| aé rgguﬁe ﬂaﬁ%ﬁ? glloa state B

side W@k @bMpidsSor@eBithghdas som&gs.:ﬂamqﬂnm&m rilne 2orof the lignild side

gas refrigerant introduction valve 8a .and th
refrigHrasise e Y e 0 oD e R b R geraat. Ramely, the

refri eggr‘?t §3%§581% 13&8@&1%&5@:1\2& bs ?fs@s @Qﬁé‘ccﬁﬂ%mﬂé pressiiélof the refrigerant.
% eparati par at us IS in an unused state.
Consequently, the noncondensable gas-contammg (specifically, sealed gas) refrigerant in a

saturated, gas-liquid mixed phase, remaining in the liquid refrigerant connecting pipe 6 and
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20 If the conpressor 21 is activated with the

refrigerant circuit 5 10 and the gas separation

apparatus 231 in this state, then the gas refrigerant

I's sucked into and conpressed by the conpressor 2 1,
the gas egftigerent dpmnegtingipipg 7 alterupkcasing the sealedgdsollewpinfo the receiver 25,

swi t chi.ng val ve 522  t.he SJ v.al v - :
the safifs GNP g fimbdpatifion Flfibelifiis o FeRgbiin) o fpipu Pl receiver
25 is @eNiquidsephitedihiol liquad tediigdsnittand nbscondadeabls gds-abiteining gas

. 1's heat exchanged wth the indoor air q¥ tﬂg ,

refrigerant Moapqvsh thsgasiralisresat cnipinme s nesicondepsghle gaiAsepmplptes in
the uppbrEofL AIRERS, <hlt PR RYB R b acqumulats insde the
receivenl ¥, suBsequerily fidvecdut\fany the3awer et aflibe teceisigre2 5 iand i sent to the

524, and intp the recejver .25. . At this int, the hea
heat sy £8° SXRSBRYZG B DS PUIBSTEGLETLR hisepsotred e

expanSBWRA[Ve SR BxpintlR, Rhnsitithis i & ghsBiuid Pwd-phhse stat& afll & sent to the heat
wherein its opening is regulated, the sane as_during

sourceside heay espemger 23nvia drecheelevales $24geotthe bridgssaini 524.
Furthroe, U Rt G s SRl E sl il AP BB ST AR Bes, afer i

is heal &xXthhAlsedl wieh aik ©f Wae Eélﬂinﬁ% tedhdat Solidcd, TEevhmoratee gas refrigerant
condensi ng pressure of the refrigerant. Napely, th
once agafty isguekedtintorthe sempressos 2§ ¥ia the frlsvenatchmenales 22,
t hegtondensi r ibh 46# @fibharges th
S T R
noncondp@ablel 08 khybe paddragd diessanteafsiin teranting operation state. This
saturated, gas-liquid m xe hase, .remaining in the
proceuigt thesaie Mg BIeAROVEBFIOGET ABFTRF Fbte SARiES ppRecfdgnseble gas
in therc%Bfih% S%quﬁorgﬁﬂ@ﬁ?e_t.,' R optir Bfon/tha &i?dhaf%ﬁ fiRSioRBorideBsable gas in the
seal ed gas, ows Into the receiver , the sane as.
gas separatiog apparkius @3 bpthemahficdenantpde inghe first Rmbpdiniant and ie
that.flow%_into.the receiver 25 is gas-liquid
eme%@HﬁPéﬂ%ﬁ?Pﬁ?%“ﬂ@ﬁuid refrigerant and noncondensabl e
ga%ius ARtRd Kik BShdi@sner 561 bf Bie padbnt diiiodduert, tht bpergasn that
refrigerant containing the noncondensabl e gas . . d
dischanges theIneneandensable; grs remppiainga the liguid réngesaicoppecting pipe 6 an
and.the Liquid.refri | 9l @ESSbe nerformed
the gas&frERsTEN, 88‘“}38%% VEY 92& Esrﬁ;g%ggﬁfe%#ﬁ?tl%gﬁv\gh out fr oerr_? eriorme
usinglthe gh<Oyphrafian h}gﬁﬁattuh% I'eceircndtingShe mfidgdrant smside the refhigerant
o ? source side expansjon valve 28, he Iiguid
circuyt § 9, the pame asa dirstembedunent gpd UpmoediiediegamPlskpansi on
transitions to a gas-liquid
3) w(akﬁgﬁége sta e,ﬁi clamd is sent to the heat source side
hewitheke itmvemen@hedigas séparationekparatus 83 b2heiregeiverds and the

bridge circuit 524. 10 Furthernor t he.r [ . —_—

separgoR PCTILFHE LS I AU GUoh S he st g foion cireui
jifuted, 8s MARS cACpanGEATappatdiusd Ir inosrporated in a

233, &g@g%%ﬁ%ﬁgﬁ;ﬁﬁﬂﬁgteﬁéatl so_u%ce. 13Thi S aelt%\lggaporat eln as ..
heat scafred wet 602 of anreieccaditionet 60 lsindhepressnt moslrfeedcfefﬁﬁlpgs‘%@fﬁed n

1 via the, four-way, swtchi -1 Qs
FIG f o6 b ap e dih sat bl Y B R Alemi > |
(4) ANG PRI SSODIEIED EXCaNIB abl e gas can be perfor med

t he [

same as in the cooling operatiqn state. ghi s 15 .
pr ctbd aireonditipnas §8hd04 SOMRESIAG 6‘%"2’@?(?‘?18‘%’&'3 8% SEPRgHon
that. disgha |16 10 Bquid Sidb Reirig@ahd diftuit 511 to
appaﬁaﬁ%sreﬁg:l’gféis%'gﬁze&?‘?g&r&t e optgrtati dn t hat dlgscha[gg; N
climina® retenansaby & hasefrigetahicirayitss 16 stha same anthe air conditioner

apparatus 231 of t dified exanple in the first
101 @rﬁg%m%‘tﬂﬂd,ex&ﬁ’@‘q ?’Jgtﬁe g?@b?ﬁ‘h% 1fn&ﬁ‘{’j}i s therefore omitted.
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Thus, in the air conditioner 501 of the present
enbodi nent, the operation that 20 di scharges the
noncondensabl e gas remaining in the liquid refrigerant

connectin ipe 6 and the gas refrigerant connecting
<THIRDOEMBOPIMEMNE? de the refrigerant circuit 5 10 can be

' kN apparatus 231 b
@) C@ﬁ??ﬁgﬁﬂﬁgﬂjémgpﬁlgéé‘?gﬁ?ﬂﬁ@%g the refrigerant Y

CFIG Yiit aSchdhatichieve afie refsgéringt diricnis bf enbio dombioneanfi0] esone

dified anpl es. (3 | FI MPLE .1 2 (th th
exmﬁgeiﬁgﬁﬁg;’éﬁ@nﬁa@%@ﬁé%a? nedh %ﬁ?ﬁﬂfﬁ’gdﬁf?? rese
inventhi$iC &l ¥R réRnflfhddiGient BRATAhOMABMINR RS HRPR A cBslink?

are conriected via the gas refrigerant introduction
operatior o teati@B8peritinn, tiewysate as theear ednditianengl efitheaccosd i n

embodipt GaFoBbtsee Mao o g o) e bRAREPBREN 5, e i

refrig@h RS @RhediRE ipip L6l afiRIRhErcBeRirait @Ennddting piped, fot benneatiney the heat
as the gas separation apparatus 31 in the first

sourcewio t0Peand, tha otiizfiopNaiF NERMVISDIMATE X ERIANPE B2 W.PFIH‘B'O%\ ppparatus
1031 éﬁ g!g‘éebgq ge{n?sbé) Qlent 6@%‘ g?fsﬁﬂjtioglﬁ%ﬁﬁ?&gmﬁgﬁmd IQQ%% same as

app uses ryer may be
the 2iEQHARTINRE 50 1001 the sédogd iehbadidieent, @hd fitg explatationris thetefére bnitted.

to elimnate npisture remaining in the ﬁri.ger t .
cilp theipressni gnbdimenta the 828 SERIEALLY APRwARS L PShRiTeRaly Gopprises a
h i fi f the first enbodi nent. 20
Separéé‘f’ﬁl‘ge%q 3\ '%ﬁ%@h%ﬁ) CONSTI TUTI ON OF THE Al R
CONBIsth DR mikBbrafe appaates heHeseparates dhe wmcendensable gas from the
refrigerant circuit of_an ai ondi t i [
noncasdsHRADE B CANREREY G ST pLrretru R O ipf g RE e
recei\%? bk 4, RTRQgLRE theQbpdrhi@d RbAEMAENsabIe RS Bt oTfihe defiigdnant circuit

esent enbodi nent, the air conditioner 1001 is .
510, thapaht es ti scparhtioymemprang eppasatin 34 REWETiFY af econdsmbodiments.
the sanme as the air, c i ti
The sERBAUATBA O APRHES Lok SOt RS i reblfer R he gas.
refrigéfdnt {#RLGTbNLHCIt 238 AMGhE presdnit gmibddinteat, thgweparation membrane

connecting pipe 6 and the _gas refrigerant.con i,N
appapiupd 074 EompBsnEiepITie RETHOL), 41 SBRAEES BT bOHG0 “2ind

the utilizati ' : hefpaEhkias ti (PPparatus main
Separgté%wgmlb{)ar?e& r(J) 82‘? gﬁhéseg §° %%ﬁ%ﬁ ‘ pﬁs?gs ent _ @@
body & BROSHnER A bpack 86 (Weasir side) and ©fparh 8, Glowngisern sidehiar

1001 is th the ai v
gt SRR Wl 15 05
conm@tbd foet?a gﬂd%S§2,eanﬁ.raeg%§ ?Efﬂg&tﬂﬁﬁdtﬁﬁé‘\b cirb¥ie 1 @fsconapaedita the space

appara principall'y comprises a separation e of
S,. iheipkesant aytpsiimentstheGephratitmenenbrana l 0P usehd membrane capable o

appar atus 1034 separ at t he n € :
R e R L S
reﬁi%egzﬂ{t. AGEHSBb@ BembAnk ifady BPESlyRilfdne ofentbrene, siticenamibber

and di scharges the separated non%ondelgsab e gas
membrenepdndt the likefis ipdrfansuch jarsgparation MEMOARE. Keffplng JOPRPEOUS

memz)e aﬁ%& bi%%8 g?enrrc:)bét% {ang & HIRRANALdsSs Rét Hbe hidfefolt Sktréhély fine pores like

a porous membrane, and the gas separates due to the speed differential when permeating the
inside of the membrane through the processes of dissolving, diffusing, and de-dissolving; in
other words, components having a high boiling point and that are highly soluble in the
membrane permeate, while components having a low boiling point and that are poorly

soluble in the membrane do not permeate. Here, because the boiling points of the R22 and
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The separation nenbrane apparatus 1034 is connected to
the receiver 25 via the gas refrigerant introduction
CI rCUI t 238. In the present enbodi nent, the separ ation

rane 2 appatatus 1034. conpri s
R1344p ag e rs% haétlrﬁapﬁ’tlsa%ryﬂ@dgagﬁ d ?@p@ Cgaafpined in

the mﬁ%m)éfﬂ nS| %%@WE’ 'aﬁtPRﬁ?@l i atlnﬁéhértthﬁathé 5iliaB poirfi€of water vapor,

b
space e the apparatus mai R 1034ainto a
oxygespasansitfegesigasdheystaid) sepatatad by alue n@ﬁpoqmlmgnbl@am Thereby,

..catio t.h the a refr|
the soparApTETGHeC RAt Fin Siksttvely getiortl e sl pEq Y from the
noncob@8Ra6k &ds-tonthing: Q@fn%@nanﬁ(@ﬁecﬁﬁ@@l%, thefsﬁprgjﬂ Ea) fwhlch 1s a
outflowcircuit 1041 connected to the space 25 S4-

gaseonhmixspessetpe mm@aqlthle geyanddbe gasrefriggrant mwtqugwbe upper
ig

ol 55 AT 05O S PR v

space S8 Theg@k 2efkigeAnDOUTAOW itsuite 04T Bipeovidetbsocthatibe ysack Senéthe

b | bb d the |
separiBAn b ag BRPaGAS HEARTIGHE GRS HRe)T haarpieyar ST bre Snnected,
and c&ﬁ?ﬁ%; s rdif tdr VQIVF ? ecﬁﬁ‘%ﬁstﬂﬁﬁf@é’ ﬁ{&hﬁl&%ﬁ' #eeas

nunmefous extrene ne pores |ik
refngél@houhst pemibatas the sapniaﬁmﬂngmbrase pes4 @l rdulmStlutOt the refrigerant

eed di f er ent when per neat.i t he
creuit SR IERG e EOAIGIEFEt BISRBCSEe P EhidaaygRf afte'edf
refrigBiabif #48irB%i0 RO thales éi'd@@ﬁhé! b ﬁorebd’d,r 20! Wikith W‘Lﬁs lowest refrigerant

conponents having a high ing point _and that are
pressﬂme girdl@e melremlgeranhcltduet SIHE:mﬁrtgrn prepwqﬁﬁfe@entmhbqtgxeen the space S;

n
and ﬂ'ﬂ:os(? E ﬁ%mtc:ﬁeéxseé %% gﬁgh%gé ﬁﬁésg%&%@ gﬂé e thc
noncé?ﬁi‘éﬁéé%?é geﬁﬁeﬁﬁiﬂ]h@ﬁmﬁﬁlmﬁ $paod S1 ko B&Zatmnsbh%ﬂe ‘rFSZL&zﬂaamg the gas
used astherefrlgerant in the air cndltloned ﬁ th
refrigetaat RErmgete thrscpraator Bsmbramed 03b. and gapthergpy discharge the

nonc%ﬁe{rls:‘ raa@to% g?eiﬁggraﬁﬁ&%ltﬂbe all higher than the

ér vapor oxygen gas, and
(2) METHOHP(DEGQNMCHNGJ'EHEG@H{ CONDEVIGRER nonpor ous

menbr ane. . Ther eby ﬁ‘@% arat i o nbr ane %%%34&0@@
S el hecoflowing relamsihe eIl CorSRE B A PRUTOER
Furth?ﬁﬂ&r% n%&@@?%&le Qlﬁﬁcdi‘ﬁ%s%blé' gag dﬁé‘ﬁarglﬁé kicP Stha procedure is the same

speci he supply gas, which is a gaseous
as theviix tonditiafer il vensturtiog d@ﬁmibiféhfgﬁrsst qnblocilmntgagd its explanation is

refrigerant accunul ated in the upper part of the
therefoge @MYGd- 25) | t hereby causing the gas refrigerant to

<N0i~1| DENS ABEESGASDIST HARGINGSTEPace S4. The gas
tigerant outflow circuit 1041 is . provided P‘E@Eb 4
t hﬁf’tsrpthc scabl gifs hak beengsleaseds thediamidsidagate aﬁpsa?i the gas side
gate X%ﬁ%%@f)gﬁl ‘?%t s%ﬁ%e%nﬁ' 1862 Qe dified 9{:93 §9fat62@h&5§1 the refrigerant

conprises gas re gerant return
circutt@ige ddfFhtian Lhias add Sterretrigeesmt almclulsdrﬁxhs hest sourpeunjh 3002 are

e oL o Er TR 50§ SRR SR oo
to thglgﬁtﬁ'e éélgl% f’chlfc%ﬁtrﬂ 19eBREv QU ey Gt ddaefrigeddid ﬁlllq&anuty is not

egas refrlgerant returns to th
met ju@tt\aklﬁ!tlﬁ aheount of teérigaary rpeesﬁucd mithe hpat spurpeynit 4803, 6\/9@§f the
refrigerant

g s S B 8 o 56 e BL PR B St

and then ﬁEE’d Ebﬁeeae@ Q8 BAR@S, if BRIRAYsdace Uity 83 dsinot Fine filled with
I scharge val ve 1034c can rel ease the_. nonco dfﬁ ({ati]h by fh
refri gaant, therrmemrmge amginte theaefiggsant geedeq i exterpally tilled. Thereby, the

sealead gas ?Eon?r Em%%é: g&n%bﬂ@entsgﬁe ggssremammg in the utilization unit 5 if
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refrigerant to perneate the separation nenbrane 1034b,
and can thereby discharge the noncondensable gas out
of the refrigerant circuit 5 10. (2) METHOD OF
. .CONSTRUCTI.NG, THE Al R CONDI TI ONER, 20 The f |Iomﬁng
simuligpegusi Rer formingsthe sepl dgst %H@tt&t@éﬁtﬁwgu%@, gich serves as the
b P i B :
nonco‘ﬁﬁ&‘fgaf:fggégg 11:]';29%15 in gil'é Sr%ﬁ'%?:fgﬂ[ @cmn%&‘tﬁ‘,%pélh&%, 7N&ter the sealed gas

noncon gi ng step e procedure Is
releasipstgg nemixad willethairefrigemdi inside éhe refrigeremt cinatii Hid. et hod

© T e G o Bt RPN Rk R A B % segmpressor 21
and circuHtmgABe Airatii8side HeadiRfanhaiscdes 0. r el eased, the

liquid side gate valve 27 and the gas side ate val ve
(CASEOFDESCHABMING o NONRCONDENSABLAY &A&%E gEB&QW&ﬂHG

j e refrigerant ~circuit of the
COOE‘?SHEQWW 5 and the refrigerant circuit of the
h adst, SiQE6€ o fipdrforifiPtha bperatiomtiactiahlatddvhe edfyigerahicinside the

~refrigerant that was pre-filled in the heat so.urcell
refrigenant cinqurd 10dyhp prqlug opestion &4 R Fxplegd.pidhis dinge, the four-way
e j . . i f i'. e isch id
vl 3 i LIRSy e R 10T R e i
of the' @ipresoadl amt the igad sidelof the hbat sheme siie lieatexohinged Dbare

.g., if th efrj i [ 6. 7
connqeisilgind fhe it i of SR EORRIFHE 20y pl Py 6l A Tt
connd M, iDERididd, HROBP s RRQASEL expdhdibeAT0E 26 i ih alshte WBBfein its

source unit 1002 is not pre-filled with refrbgerant,
openinp énreghlatednFuntleeraue, the gaf refhigenant intrgdyctinn vake déda.the gas

.external ly filled. ereb th :
reiigpig Al e AT R O ieaised dys O3S ol Rhstirut g
separkiidd] Agpatdue 03idke Bl bifut 3%, SAdMAk ganepartiyn pepdratusl 03] isfean

seal test on the utilization unit 5), which serves as
unusgdgtatenoncondensabl e gas remaining in the refrigerant

c ectin i . : . '

ORI REG Byl b P ool gleneki
separb®bd AgpRFAR 1031ri thik state] then kooliny apecitioous performed the same as in the

configuration, operation is. perfornpd by, activati.n
seconchranlsshpess EwHhSpores Ui gpeatioh GF 41 T 1BsHAY P} S0 3 e same as

SeConARE SE AL o
n théo%g%gﬁﬁépﬁﬁ oo L EGiéllAgsth\%\rﬁ?dEféopERFORM NG

COIid Mo @RERAPIADN) thEoperation didischerging the apnesndrpfgblergas from
. ..operation that .circul.ates the ref.ri ger | s

insidg Brerte useapt Cr £o1 T 8 g e Suh AP Mn O Fist Hf goe
refrié}iﬁ XRkRIubEsh vate 238aSs b?éﬁéd, irdahé Aoticondansalile gasscomtiining gas

e 522 is in the state depicted by the solid_Line
refrigenarfE( @pply; gas) that acchmulitescindhgeppsr part 8f themeccttsfgr dsgfgpduced

. ..21 and the gas,side of ' :

insidg e nelon Ao pier R abe A5 Syt SRefif, e s 26fgerape rotum

valvd ﬂﬂlﬁ%?’ﬂgee@?%tiaﬂ-nﬁﬁfﬂ)rﬁrﬁ&pgmtmildm ggatpenad hnd thegefrigerant
connect ed.

ne: n addition, the heat source si@ﬁ4eﬂpﬁnsion sure
pressyze ingidg 6hq paphSolsthe SPARNIP SLFOGTELC ARFREA Sy > OACHES & Plessu
the sﬁr%? Yl %te Qesshit ! %aﬂt WIS o feihtdRE §8é of the compressor 21. In
I'ntrodu a, t

tron valve e gas 15 refrigerant return
so dolag e 444 Saof thedepanaticoh mahbrrage apparates 188346 in ¢pamumcation with
the ugggrsgairtt (;th tﬁe }elggiv ra 55, and a pressure differential consequently arises between the
space S and the space S, that corresponds to the pressure differential between the condensing
pressure of the refrigerant and the pressure on the intake side of the compressor 21,

Consequently, this pressure differential forms a propulsive force, and the gas refrigerant
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separation apparatus 1031 are all shut off, and the

gas separation apparatus 1031 is in an unused state.

If the conpressor 21 is activated with the refrigerant

circuit 5 10 and the gas separation apparatus 1031 in,
containpd in e seeply gatthatirermylitesdiaside thesppes Harereatesthe geparation

membrAIe 1 (B33b i @ox{g?@hﬂég ?%a?fg Igo fs‘iﬁe,ﬁ{ﬁ‘a‘}%ﬁﬁﬂ{) tlée:’flgfa?cg @ft’dgg'f glg néé)'ﬁﬁ)ressor

operation o erant circui
21 thraggh thetgaercfdgarant renuo dalve h041aaHdweter, e pbaratiemsablegas
therefore omtted.  The Bol | ow na ex(%ai ns é1he o th
(nonpgRsating gas)ofemANER HSHICHES $RES RoAtORIBRERTPEIEFED! PrigHfating the
separdtibdi HEnbRARe 16340 SARAYing d flishace k] siiR] RTelbdi@d 4R the atmosphere
separation apparatus 1031. First, the gas refrigerant
by thd ofenochuaftthedischek geev 2B8H3s. 1§ phém epkratéoris ehecuted for the prescribed

. oncondensabl e .gas-cont ai.ni n s .25 refrigerant.. .
time, (R SogReseerile cavemT e Bunt fovAde b PR Plune ipg o and
the gds@EBig¥RInt dohnkdting Pip® 9 U diSchat g ifEbin indRicIBPRMNA§ra circuit 510.
menbrane apparatus 1034. Subsequently, the gas )
r urthgrmaratafies themencendepsablegps igdisgharged froup Hside; thp refrigerant
o rane apparat us - , |
e SI3LP o RBRERLY Rt PP PR S Bl GRF A 10410
and tHERITRYhaRR vapRANBHE thal Ostbtittathiogas separatisn apparatuh ¢03laare all turned
as the pressure of the refrigerant flowi ng on the
off. jntake side of the conpressor 2 1. In 30 so doing, the
RIGTY WE APRAAE PERFIRMANG
(CASiﬁég?m%ﬁ%éwthéq e ﬁgggL@pgrt of the receiver
HEATENGAOBERATIENSuUr e differential consequently arises
bet ween the Space, S3 and the _.space..S4 .t hat ;
e oo oee B lidhn s S Ta R EaHDR Aot Bay e e fefigerant
insid € @RY Pt cibh@SH1Wi€ E&ffoﬁr{bﬁ vyahé h&eingdberatigh. tAtehis time, the four-
pressure on the intake side of the conpressor 21.

way iteharg rend 322 is fin thestass depictediby thertsekandinerip Flig % 1.¢., in a state

ropul.sive force,, and the refri :
whertly B AR 0E BBy iree 2 e i B e gfide e vaive 28
and thBitKRAGR 0P3hPESTHpeis0s21 hecoarfsdio thegasmidefahehd0 Sde side
flows to the space S4 side, and returns to the.inta

heat eichengst 28 Ha additioneths beat spurce Fidg GEPRSIAD YGHE 204F i1 @éﬁa*}ﬁ{l which
its op[eﬁ%%g%ev %iaat &, %Qéﬁer?lorér:?rfggag Lefrighfn e iR aklee3g @,&E{é gas

i 'hg gas), ning-inside the space S3 d
refridefart R@uGRIveef 04l gemdnhe diectmege vaing 113dc that eprstititte the gas

menbrane 1034b and _f] ow the space $S4 side, kS:.:
ScpumGH AR 05 1 6 SH R ik are eigfs B PR AP A8 194 5is in an
unus%]o&%arge val ve 1034c. If this operation is executed

r the prescribed time, then the noncondensable gas
r elfahadangprissot Abis detivited withthersfagerant sirat § 1 hapdotihp €2%

and the ga ef rj gerant, connectj.n [ 7. I
sepaigiigp ﬁ%ﬁ“ﬁ%‘gs Fobmnith@ S i e?‘%%? ofir&tion as if fheseqond
embdaHnbhiEE PRFSimed Fefihdrh@rd) eceprettioalftie hiperat circuit 510 and the

di scharged frominside the refrigerant 10 cCi rt?luit 51 Ensabl
gas sehaatiersapperatisgi3d ris thersame @s e apsTaian e diseizee thy gopepndensable

refrigerant return val .. : iteghar ge
e T
(3) FIYRURESSOLTHE ATR GONDITTONER,ARD THBRLONSTRUCTING

DI SCHARG NG NONCONDENSABLE GAS WHI LE PERFORM NG
METHOD THEREQKT| ON)

The air conditioner 1001 of the present embodiment differs from the constitution of

the air conditioners 1, 101, 201, 501, 601 of the first and second embodiments in that a

nonporous membrane is employed as the separation membrane 1034b, which constitutes the
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15 The foll owi ng expl ains the case wherein the
operation that circulates the refrigerant inside the
refrigerant circuit 5 10 is performed by the heating
operation. At this tine, the four- way switching val ve .
separZ5ipp mhembrang appagateg 03dethiat selestinoly peEmentesidberqfiigeranty byt atherwise
Qed 8 1IN t : [ di j
has thg s Rt ? ¥ Bpa ORI EH 1ot o 0 681 G BlefiRolliplotfe
method8in thafsttdnd skeundleantwidieerad. t he conpressor 21 is
connected to the gas side of the heat source side 20

(4) MEDIFIEDBRXAMPLED | addition, the heat source side

e ' L Sar] 081 W dhstitutddSsoQRA AR

[ gﬂr@g’gﬁﬁg%eegw@u tﬁe@rn%tgbga p?%%hgalgg refri gelzru ant ° . as ]
refrigératt egamataddn theedepara@38membrancgaparatue fi P34 srammedde gheintake side

| 104 . d the. disch [ 034¢c_th .
oo sd e ABaLSERTS ALY SoREMEab B oo
a gas RfHberfhifoutBOW clrbEt 9RS i§ BHRTeRlck ®BtvARA McAcpbrafiOB inetbrare

an “unused state. 25 |f the conpressor 21 is activated
appargius h03hand th hegsomnse sidiecspansion vatyeZdiopmstrgam side (specifically,

separ ati on appay at 1031 | -hi
v S BT TP L b v B3 3T cck vaves
524¢,3208 OF RGbridpy cirbdt STY)eas ihagas p&yasitioanppdratusé 131 incorporated in a
refrigerant circuit 5 10 and the gas sepayatjon . )
heat sgpysgraitud 03 oBan pig conrhitiangrd 13k0% the Prrgent é‘F‘?‘iSﬁeCi grample depicted in
FIG ﬂi scharge the noncondensable gas in the cooling

operation state, and its explanation is therefore
(5) MODIRIED EXAMPLEEATURES OF THE Al R CONDI TI ONER~ AND

THE, CONSTRUCTI NG THOD THERECE The ai it

1001 T SR BR B ES PRI R ATP TS L by R A G v 25 and

bl ' 30 afOEHInkEeN las dftideradOihtroduction

the S%gﬁﬁbg%l%&tléﬁippf#apgﬁt and second err‘godglhfrént %ei n that a
circuin QAR AN e meesiberiemid shespphation membrane apppraiugtl0dh may be

memfyrane 1034b, which constit ut e r-ati :
constBie aRE e a0 T3 08 ARALEF Li{ipgftpORRA R 18 source uni
12021078n LETbhARHASH 120D W tiRtgresk medifidasxirsie depietell éaFL(d2, the

as the air conditioners 1, 101, 201, 501, Ggﬁ and thhe|r
samegw st gassEpaTatiomanpeeas 3 linithefirst prabodimgnts AL GHgtme, the upper part

enmbodi nents. (4) | Fl. ] 4b) of th iver 25
o SRS L0, AR b a1t of e s
is cofrRREHIth Wit s@ardehatvet 118 4gand theedpatgen tatdovapiagam side phthe

the separati on nmenbrane ratus 1034 is returned .t
separefion menREIESK 40 FoRonEFEeCInTpF Euupfistiny pRTORCHAR 1047

' g&@m it 1041, but may be provided
(6)Ai‘§6iﬁ§fﬂﬁg6’§g§h§% ri gera% outflow circuit 1141 is
c ohintae biesheheintiomxnl gas sepegamappaaturd bl dhereapiver 2 gl the
1034 and the heat souyrce side _expansion I ;
sepa@ln SEPAMEANRET S RdH o eyeal Y sapiiuid o R gas separation

siypeam si de of the heat source side expansion
appagag%e 6 and the check val ves 524c, 524d_of _the

br Indgielitaainy, ouihe agzopditianers A, 8015281503 bk pidhe Hpp gmbpdiment and
L1 incorporated in. a ' di
ts mgfieg sampleoyia Spagiol mtitine SaEfu bl i@ copnbodiment
and AEROEHRE ekAmplel Gaybk.employed as the separation membrane apparatus that

constitutes the gas separation apparatus.
Furthermore, in the air conditioners 1001, 1101, 1201 comprising the abovementioned

gas separation apparatuses 1031, 1131, 1231, the dryer for eliminating the moisture
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(5) MODI FI ED EXAMPLE 2 15 Wth the abovenenti oned gas
separation apparatuses 1031, 113 1, the receiver 25
and the separation nenbrane apparatus 1034 are
connected via a gas refrigerant introduction circuit

remaigigg in figtrefripsrang eiseuiet 1 (xBavibricanmects futha diauid sidagfrigegant circuit

511, tﬁeoﬁﬁgeaﬁsqﬁ tlgeogir cmtl&l% 189@&{1}&&1%& &Bﬁ?feglfltﬂe ﬂ%ﬁ enlnpotﬂment.
Separat1 on appar at us Imcorporated in a hea

<FO[$RI]JHC]BMB(DDIMM of an air conditi oner 1201 of t he

sent_nodi fied exanple d cted i e
o) cOASITRUTIRN AN sE 53R Es S LR A, SONDIRONER,, 7o,
ﬁi’@dﬂ I8 ischeMaticVidw b R refripranPRRNiRATh airBAi®iohér 1501 as one
t space on the upstream side of the separation
exampie b ﬂEﬂBfr[ﬁ&tﬁ)tlonfappdmtus ecwirding t@the fowtlcembatiment afdhe present

ey S5 SO 5P RS b s PPt

operaﬁ&?algﬁﬁeah%k/gﬁﬁ&ﬂ tan@ WbihhAY¥s G HeGitiourckQrhit- 1508) a ANKITIERN the
In the abovenmenti oned

preselg@pmomm@m ta&wpmﬂai obutilizgtiqn unitsel 5|0éc@1d\ﬂehquz<greéﬂaef%0mecﬁng
tion .
sive SR 308 DAA15pRRR 81 17 S B ALk by 1502
and tHeTblﬁdﬂt)I¢fﬁmhzhtibrhhﬁtsal505 condi tioners 1, 101, 201 501,
601 of the first enbodinent and, its difie

eXarbhtlizationanid 395 rpeRalhkrampTises Hsalizatinn Spdespgxchanger 51
and ahﬂﬁz;@[o%ss?dl{ {iﬂgﬁ é 15530 HeRd tﬁetlﬁllm:{ 4i85h&x 8Raa8ger 51 is the

as t e Ssepar ation menbrane appar at us
same hhﬂte utmamsdn dide bemt trwhangees 53 eyf heatii comditimper 30 1uef the second

Furt her re n the ai ondi ners 1001, 1101, 1201
embogd gt En ﬂﬁﬁfp tttgas separati on
a%@ﬁ ﬂ’élﬁ%ﬁnjsgﬁjex drdsion valve3ils 52tif Sorftfeyed td ﬂk liquid side of the

el imnat;ng the nbisture 25 remaining in. the
respectiferitiization sidé heatiexciengerdyiperdssimeset oty the refrigerpniguegsure, the

d f t t
g e
valveSls89 $h &' finction BV HAn BBk ffigbibnt, @mlcﬁm‘l&i'ﬂluiﬁh,@' c@NingNiperation.

FEATURES OF THE AIR CONDITIONER 5 FIG 13 is
s CPharheet suvGecRiioh 02 peneippHly gRIPRITes & OmRressPr 31, thg four-way

sw1tcﬁo %dv'aive%? th%%%ét BircRfle He¥OIRhE 0 23 t&%rfc%fs irot @5243 the

atus accor to the fourth enbodi ment of
recelﬁr@s?ﬁl heatisbwreakide I&xpeifhmnanatveddﬁd; the tgwd sidsQate @lwgf: 27 and the

e T UL 30 oo Ao
sourc%g:gdy g—%ayéﬂchaﬂ%%g 33, fe Rlcefvat 23 ¥hd hduidl BRle gRle@@BR(27, and the gas side

unlts of utilization units 1505 and

gate %H{ﬂ: 2Rkt the fangyay the t:ompm@crﬂl nige I@lrpmeswmgl & ofa the heat
re ran 04 t
sourc§o$ %h?ﬁ alg_%gggcth E&Fﬁrgp gﬂli gﬂ? 15 % leaﬁ}zeaitﬁ 891}]&1&1% gas side

cate Wb 38 1P aikdmbitidhéd S(ﬁaiﬂtlfwsddﬁmd erﬂl&ﬂﬁmﬁnﬂ mad thairlexplanations are
conprises the utilization side heat exchanger 51 and
thereforabidiftedat i on si de expansi on val ve 1552. Here, the

ut inl ti'lez: %}elsgnq e%{b%ceimqf%itthg 689@6”&%1@1%211 %oﬁ‘lﬁﬁses three check valves 524a

_ 524c and the heat source side expansion valve 1526, and is connected between the heat
source side heat exchanger 23 and the liquid side gate valve 27. Here, a check valve 524a
permits only the distribution of the refrigerant from the heat source side heat exchanger 23 to
the receiver 25. A check valve 524b permits only the distribution of the refrigerant from the

liquid side gate valve 27 to the receiver 25. A check valve 524c permits only the distribution
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same as the utilization side heat exchanger 51 of the
air conditioner 501 of the second 15 enbodi nent, and
its explanation is therefore omtted. Each utilization
si de ex?an5|on val ve_1552 is connected to_th

o

of thegpigigepmt frE the segset 2 & W lidpikaidegniayaiye hodne et Sobree side

expan@%ﬁ%ﬂ%elrﬂ% 15 éd?mgff:tg@‘beﬁw%eﬁ Lélxﬁto? tﬁé&%c%@érr%%ﬁ% healgl source
pressure, rigerant [ ow, an 't ke

side hpatescehﬁngenbbth megulate thaodri geratipressimenths irefeigerapbfiew.camd the like,
val ve 1552 has avfunctlon t ha

d h } )
In they e, @RBGMeRia AT B §ORlG ORTTATATy (RUBRAE APTo uile pYgasion galve

1526 RIDeRked M Kfictitstso Hof ThdXeirife R NoW itORBIhitBEBeat Béurce side
conpressor 21, the four-way smntchln%bvalve 522, the

heat ehelaangsw?r twavasd the utlélaatlmmhﬂgéibxcmngea ﬁl%@éfla:the@atrﬁnce of and

rece I 25 e
nto 305 e e Rpeafoh e R BB HRA Rlllons o
the refi@er&it dRWERE froathy ati Bfhtiohielde hehtex chaiger &5 &9601ﬂdallyt ﬂxe exit of the
four-way sw tching val ve 522, the heat source sid

receives 26) toxeerhigdeatzolroe iderhsalixphingss 23 tsrapridsti Tinegsige when the
refng?%.tg{sgléﬁ% %gﬂﬁ h8R%ohia€ sigl@%e%' %gh%% xg?% Say wied ﬁi% 1§at10n side

€ conpressor ur-way Swt |ng
heat ekghatpeb2Psidt he dm coo&ﬁg bperasmnj ehdimidgeetrchian §24 f@si;lons so that
the receiver

th . | 7 d ..
the refipgerapids Hpyyed ¢ %&Hél S\P 8 Og ‘%e a@? Fg"%s’\r‘/?g?é 5idpe esfjgerant
ﬂowﬂ?% trkff RECANEF tﬁ@&@iv@?@i is BAHbERE S theXBlidtRnl spddshedf &changer

ore omtted. 1 n the present enbodi nent, the
51 smrwdygm ekpandirg ib5thed spresside expassion Nelyr 1520; \aééltlsgalby when

4 dth
RO YT T
side ﬂé%ﬁéxcﬁéﬂéb@ ng %fde?ag dﬁﬁﬂ%héh@lnklogblﬂaﬁioﬁ Itﬂ@b@@gee:mc&it\lsz&. Functions so

a check valve 5 ermts only

that th|¢ secﬁngamn Hlnwsghoouh Uheeamiiager of AOdARG NG FeeA, awfheaeiigeran
t _exc

ﬂow1{}§ lo{./lt &g@i BXIE) 8? @hgtggcreb k ? 25 ?sndllétglﬁ eﬁ‘f glt\é?%%@sg%lrc% skdaafekt exchanger

23 sidAfidr @epaiding ihalie héwe sodrbﬂmdeieﬁpadaog atlwerale 27 to the

25. A check | 52 t
i B B FOHETBIGnRpREnE Bines GO Ao DR b i tiaajd side of
the uaﬁchlttl%n iR ﬂehpéﬂcﬂaxgeg 1 %?&a%h\bfi‘ kNS 18- lityTdYRut Mg oS AS05 and the

expansi on v i s connect'ed between the
hqul@ ¥ide gatk vhhze Aedehe/lprat &franehit H2hEhe gaso‘gfr@rané Fermepidng pipe

xchanger, .23 to regu e the ref erap
1507r1§99rp§gt,egltfgt\que8\ﬁle %qdu e é‘ tlpq %lza{l?lﬂslflﬁ cat r%:écéqlza?]lgér%l (H@?h:h of
the Pt AioMRhizatdH Unitd 150PAdd b 2RENIA DB valld 28 bEfic heaisoare unit
e expansion valve 5 1526 is fully cl osed and
1502f mm; tiqwd sefsigetanteonnpetingatip Hiloamd the SagiTAFLEEFIRFIIRECHing pipe
e side ea
1507uatr? %qezr #1 ﬁmif:ﬂgaeﬁté 1%18 og%%ﬁéqs@ §1feng\§énsnet§h? constructing the air

condfi¥neANSA, 6f tlﬁﬁ*é‘ﬁ'lgbﬁhﬁcddﬁecﬂrgqﬁpesehv&&d frbunt mmgxthm aingonditioner
operatlon its opening is regul ated ﬂ lun tion 1505.
wherstsplagiag anyiose ogbpihgd thiicat sause L Hi%h éh%‘fti‘ B,

f Iefé%eg g ‘;ﬁﬁﬂ%xs?%aﬁﬁ% {hjﬁ HAREE3 11 coRlpri¥es the BeffgértntQircufi@hat ranges

eat source side heat
fromak€ hanggion 2Rleiteateexohabeds 1 THbe dbat sowiee side heat pgchanger 23,
refrigerant

S LA Pl SO G5 8L e 27, i

cm:u%lx ANGR reRives 29 CarAShé HEAt S8ureO8ikié BLpaaRieh ahlver 526.1a addition, a
ge circuit 1524 functions so that the refrigerant

gas side fefrgueaht tcirowit gl 2 ¢nmpsises theaefrigeranheirquiTangipg from the utilization
side L Eat %xc\:/hearnggrSSI tonfge flea? scr)ue}fcé 5id€ ﬁ@d?texchanger 23, including the gas refrigerant
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flow ng out of the exit of the receiver 25 is
distributed to the utilization side heat exchanger 51
side w thout expanding in the heat source side
expansion val ve 1526; additionally, when 15 the
connecHRg pperlanT. the gewside gate value g8.ithe faarway syvilgbingaatve 522, and the

comp?@é&ﬂ%g el otﬁ%r \E{J\g@, 3 I%ﬁ%egarft Qﬁ-ﬁ&elgﬁ 10°64hE &ir {:gﬁcﬂﬁoﬁ 2501

exchanger € as ring ng operati on,
comphsdsdfe liguid Gidetreftigesant cinaiit (514 and thet grakide hefrigefant ¢jevuatnit512.
flows through the entrance of apd into the receive .
29 e i opABORET |0 PR COMPHASHC B1R SCBRraf PR ARRRFANIA3 L, which is
%GJP'- e réfigliaft it 1. el A8 s&faphion App AT 2dE
ccnnéﬁgzbgtt&exc (ﬁ'ﬁgglr%é r%%ggﬂiagt&%fg F é?qllexlglgnégi rS19 [ nlot_ hgf)heat e
separste firocetheirelz geraphmsd dischaggevait 2608 refigerBhecitdquefulisd 0 the

e R S R S GEAREARE A e
refrig@apneIBgELimlpipE 195 B?/Qﬁethﬁﬁg Hewoprds¥oraf1 dﬂﬂidiﬂcﬂﬁtih% the
i q e

~units 1505 and the uid side gate valve 27 of the
refrigheaat indbe refe gerant ciesd 451 Gtead dulbuili dntethpheghsorgemwat t J0Hgn the

i 507 is..cannecte ' -
posel 05, S BIBS SRR P-4 99P R0 ey B 08s s
apparud 281 iof YheQiir ¢tniditiohat 201ninuhe insdifted Bxanpletolf ehegfirst enmbimliment, and
_ gate val ve 28 of the heat source unit 25 1502. The
its explagafian is Saoreiges ¢Atttedonnect i ng pi pe 1506 and the gas
" §f T ORF B FRRPE501 SR tD% ashPlll, (K Epebdifon'tRit/didBERHY the
connecting pipes constructed on site when new
nonc@mf&ﬁiabl&gdsrrgmhihﬁl@'h rthe Kaquid 'rd:ﬁ‘igﬂ:rent Cl)ﬁﬂCGfﬁJlg pipet 1506 and the gas
.refrigerant conn L.Ng .pi.pe iverted fro existi
rofigiant EUIIFERGRBE 130 BT BHPe e G FERPOHIE B SI0CAT BF Prgmed
usin%}lg@gasss%ﬂﬁféﬁoﬂ glbﬁarétﬁg% BRgudifea HetlddadchRdtrudion thekaMB as the air
re, aliquid'side refrigerant circuit 15 11
conditionpr i eax thtreecord embediment aidreaignlating the refiggeast imiglertheym
.the util.jzati on side heat exchanger 51 to the heat
reﬁlg:‘?ﬁ’tﬁ'l‘&‘éc‘g{ E@Oheat exchanger 23, including the liquid
I eth BB} inGROERSE bF B gniitype 4i606nditibreer, ds duihe a8 aadiymner 1501
val ve 27, the bridge circuit 1524, the receiver 25, .
of theyprgsqr embedimens the %ﬂgﬁh@@d Siagmagie o sachupithe jefpgerant ponnecting
; Bt QP ' S h AN inG Iifddiof thexbfparatively compact
pipesSt | S0ds gy HE RoBrabRE At inB Rt o uietofpapatvely comp
air cotiditidneatas @na rcving gir beaditi enes,imd gler arbdurtt of nbreohdertsalslo gag that must

side heat exchanger .23, including. the gas refriger.ant
be dischogasthfeecn Jangle PR FEBH AIRE! AL s TEe dar eyt 8 B ethod of
Cons%ﬁﬁio ﬁyg% ey switching valve 522, and the conpressor

r words, a refrigerant circuit 15 10 of the
(2) MODIFIEDIEXANRLE 501 conprises the liquid side

refrigerant_circuit 1511 and .t he gas_si ]

e RE AR bl i anhls Aol L BecaBy
consGREFY hSRShé B8 &?&raﬁ@tﬁ) Appakdte3 PRRardidit 188 filst aidsetbnd s

5 connected to the liquid side refrigerant circuit 15

embddimefse gas separati on apparatus 231 can separate

I ; nz]fdtélé }eoarlllr,1 fezgiag%r az{r%@%%p?ﬂﬁ@%&@f(ﬁq gﬁﬁ, [y) ]]téb%h comprising a

rcu noncbndensabl e gas, =
sepai%ggig hﬁnﬁﬁﬂdﬂmm ﬂldcﬂ]tﬂf_d nbﬁf)dr?gemambra;npmuem_tdin&t;g]aq;éurg
_ and the gas. refrigerant copnectin [
emberhmet anﬁigt&rﬁ@%és%?aég@sﬁa gy BeriSoL Pt 6 EAT §@E5Pa$1ﬂg Appratus.
' ' refrigerant circuit 15 10, and is

<A%ﬁ?ﬁfﬁ%ﬁ?m%@ source unit 1502 in the 10 present

enfhhel hbmirtexpldired the rebodiments pé thetfiresenbinyertion, sefergncing the

the sanmp as the gas separati.on ar a f :
dranirge, Bails SResHETcoRgLr Rt (1 HEtio Fo ey B e, gk Fis

28

first enmbodi nent, and
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15

its explanation is therefore omtted. In the air
condi ti oner 1501 of this type as well, the operation
that di scharges the noncondensable gas remaini ng i n
the liquid refrugerant connecting _pi pe 1506 and .t

undergjaied thpk virestiong apbmO AU SANRTE M EPe A B SdSYhout deArig e the
ﬂnnt%ﬁ?m%§£0kﬁ%rga%ﬁ8hrCUIt 1510 can be perforned using
e I

S 'separation apparatus 231 by using a nethod of
C Posexangile,an thdubosamentamed bmbadunentsoﬂxélmesemanvﬁﬁfbnoﬁas applied

the second e nt an C|rc | ati ng the refrigerant
to an Jif GoRBLQITE CRRAPIG ‘Q‘T;PSF?(‘NE ¥ SHitEhipg bytveep ol frddieatine
operatih, taﬁ%lﬁiﬁﬁltﬁﬁe@dm&édtt& IESOI?d%'1 opefitidh! dfNehult@Fpe dir ddMitioner
alr conditioner e present enbodi nent,

with & plerdliengf iilemation ummeqoeaneawd hersto; dbweker, ﬂieﬂ)r‘?sg@trlamnﬁon 1s not

hmlteﬁg ngtéé%argﬂ?l g 81%838 ]%lgddptfl) glgicel tﬁemgt%arng% Le(fnd]tloner other

separfte ﬁ'lg%taftloﬁ%ﬂﬁérhﬂu@éé@randaﬁe jike.a roomair
condi ti oner, t he amount of noncondensabl e gas that
<INDH&TRIIHQ FJEL&@FQ&PEWIQ@?% the refrigerant

cuit 1510 i i, of

e e bratnt Bvorlioflpn SRSFANE e ol D

noncdrﬁ‘l@@da\ﬁ%r gad witindisdphatise pridtrarerin weafigaration ppearatins sotituted, for
may be integrally constitute [

g %% |g t he gas . b
the P@é@@r(ﬁt%ﬁl%ﬁb%ﬂ’w draWIRECHN flp DY &S i SERarafipy membrane,
: 0PN AkéfHPerant
it Can% %?%t us es&%é)d;gﬁlte?f %Mhd%g%‘frée%g’hm%%ﬁ%?lﬁg}f ng a 30 e
1n51d6$rﬁl‘1 girhmrvineiththatrveaslloB ddsidestie reffigerantoopoeasinig pipe during on-site
menbr ane, according to the third enbodinment and its
constis#PRi ed exanpl es, may be used as the gas separation
apparatus. <ANOTHER EMBODI MENT> The above expl ai ned
t he enbodi nents of the present invention, referencing
the drawi ngs, but the specific constitution is not
limted to these enbodi nents, and it is 28 understood
that variations and nodifications may be effected
W t hout departing fromthe spirit and scope of the
i nvention. For exanple, in the abovenentioned
enbodi nents, the present invention was applied to an
air conditioner capable of operation by swtching
bet ween cooling and heating 5 operation, an air
condi tioner dedicated to cooling operation, and a
multitype air conditioner wth a plurality of
utilization units connected thereto; however, the
present invention is not Ilimted thereto, and may
al so be applied to an ice thermal storage type air
conditioner, other separate type refrigeration
apparatusses, and the |like. <INDUSTRI AL FlI ELD OF
APPLI CATI ON> 10 Using the present invention can
i mprove the efficiency of separating a
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noncondensabl e gas wth a separation nenbrane in a
refrigeration apparatus constituted, for the purpose
of omtting the vacuumdraw ng work, so that, by using
a separation nmenbrane, it can separate and eI i mnate
the noncondensabl e gas, iGLAIMSate nixed with a

{ . :
L A BEBPASTEN e RBFL A8y L LSSEAIL SRR B 2. 1
202, 592; 602,6 002,51 100NE202 3029 BomBiisifip Alcdfipredsor A2 Nend acheaf source side

hest b M S 50 R SO s nanger
(51); Qr?tpazhcé&é Qgﬂ'lgeﬁﬂpédrﬁb&ﬁlg%lﬁ@(@ i §@€§ ar 1 f(?l})tha@ BSrRciR@Ad heat source

sourcé side” heat exchanger (23 a utilization unit
unit a8 said S yatomnmit; siid gledmsﬂtqdrnpmmgdhe siepieotheat exchanger

s b LT FRABREL OB PO B Pt

angktAfhg sl hbdtzakiceMniAhd said atilzatoh e, fdrhhédting shide
st egfg 0 tEan equi pment installing step that constitutes
piag

are eamectyig@petand10, 510, 15 10) by installing

d h
>3 Rl 68 A0 Bl b i
nQé\ﬁ@@f&ﬂﬁﬁﬂeeaﬂ&efr@b&@hw@mgsestaenemmne pepanes sai d

conpressor to circulate a_,  refrigerant inside sa |1g0

r SPRPeRseRsblecsas SRMBINNGIRY s RS gFTRNLCOnRRAHAR BiRS fzpm the

n qgﬁ%@?ﬁ? ﬁ@&iﬂ% e K¥af §bdr<5§§1&jeehe°a@éﬁhﬁﬁ§é% 'aﬁ@ EA84tilization

conn ng pipe fromthe refrigerant flow ng between
saidt Hanexchanget,andidiehirges the moh@mgeusabh(gas autcpf said refrigerant
utilization side heat exchanger, and di scharges the
ndicBitdensabl e gas out of said refrigerant 15

2. A frlefifodl df: coﬁstmeuﬂgalﬂéfﬁg&fau&pwaw@g cbRipAsiheld h@esdirkemit (2, 102,
apparatus, conprising. a heat source un 2, 102,

202, 502 605,012)026012)2 12092 1502)@PmptisDg 2 093@2955@dﬂ'§>} ek sleag source side

heat %x%g;r[geeifg{)i z§ }?I%%ﬁ%gﬁ uﬁiﬁ !Ef al%g?)o%)réxgtg}sﬁ{ utll%ﬁbn ﬁ)('ig hen @%Ehanger

(51); dhd hiligald Rii g4 charbtifXsipa @ ds06,(B 1)307)aha:t canileoqusauﬂ heat source
refrigerant connecting pipe (6, 1506, 7, 1507) that

unit aperspisoHEizskoENE apidsnelhedComRTISAg he aisas 851
Utzltrlelfn erélﬁrzlrgﬁ]l't Eonstiftih @Feﬁnt}ﬂzq cORLTRA(ES b Rdri Qﬁntsctn%ﬁﬁ (10, 510,
&rant cir constituting step t
C OIEUD by b@n&eﬁtﬂi@ﬁeﬁd beataodrce init and safd OtiliZtio0) unit 5’1a15@)d tgfrigerant
connect| ng ;said_heat source unit and said utilization
urﬁqnn@?tﬁlgﬂi"'d apdfrj gerant connecting pipe; and a
nongaRdaaGARe Qsaélsfﬂaf‘éﬂgﬁtg At §1%&9te§ £:Ad compresdor so Sladzldate a
conpressor to Ercul ate 5 refrigerant inside said
r e:fefmgemammm saislriefigaas sirquit eyt ateparating msmnenc(34p, 1034b) to
1034b rat a_nonconden

|
T PRB AR r B SR BIHOE P S g P Hpltting pipe from

r efne irfBipaaht fibWikig@rhehwaidrheapdodrdeaide twaumhamged emh sad
exchanger and said wutilization side heat ex%g

anetilifation aidg bsatterehangat arrtidisehmpzes thpronsgrdegsa

refrigerant circuit.

out of said

3, A refrigeration apparatus constructing method as recited in Claim 1 or Claim 2, wherein
in said noncondensable gas discharging step, the refrigerant flowing between said heat
source side heat exchanger (23) and said utilization side heat exchanger (51) is vapor-

liquid separated into liquid refrigerant and gas refrigerant containing said
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refrigerant circuit. 30 3. A refrigeration apparatus
constructing nethod as recited in CCaiml or Claim2,
wherein in said noncondensabl e gas di schargi ng step,

the refrigerant flow ng between said heat source side .
haetcoadensablgaes,(and saig n@nenidgnsgblel gag i subpeasierily sepagated from said

f)é(’%b"q‘ﬂ S {e%g%a%]edggzas\@ﬁ)lgérhm!.i gqui d separated into liquid

1 geran S Fefrigérant containing said 30

4. A efheendanpphhmisgasstruatity saittddae naded enShixh S, ghsreis

subsequently separated fraomsaid vapqr-liquid ,

s gp%aa%p%wogé@sa'élﬁ ey diseliprgmy step, %eaﬁrﬁgéé?lsﬂgewndensabie gasis
aﬁaggsgaﬂﬁo Ll method as recited in Caim3,

ereln 1n sal oncondensabl e gas discharging step,
5. A shjgratoadppaiathsconstortsg satiiod agasrites in sny @legdandof Glain 1

the at ere. 5. .A refrigeration apparatus
throu%bﬁg‘f‘?%?%r FUHOd &s recited in any one claim of
ClaabiMidstink REpURA, BAdicnSatll nonbéideasablOFaR (disthagingdidps performs a

testing step that, before said noncondensable gas
diseat tesk g najd sefsigerapesomppgtingpips@al S dt 131 samdd

fri t L j . 7).
L Sra PRl SRRR SEb NS, dleRSeif Beq 16 sibp. EAGEL prdllide B
t eSlbisit $écald dae tisdssalll REdderat bynnecehepipe figo shesambogpshere.
gas inside said refrigerant connecti n& e into

) h |
6. AmgfigrspinarappagiusAly Kils @b oH. é%arlé Iy gIZEI_l, 1.59(1)1 ,htatzgepp,stltutes a
i a

erein a heat
1102,9Q02 CE Nt émpising § 2ompRRsor $0D),an6 @eatls00R e sidei@at exchamer (23),

and agleninBa e KA GropBaye - vhleation sacert febeisn bt €6
conné%ged A2 023G SRS dorhBintk pidd (6|, 7966, YN SU 7 colfpasingx changer
1), are connected via a refrigerant connecting pipe

( 6, gt Sepigtion, appBoWs, (350dpr 231, 131,41 §hsl 23 bl enmmrrislg 2 separation
appar at 1 231 03%, 1131, . L
RESHAR (U 0l pafiBtea SR A i et el UL P8O 151

| gt BnSdciiesal Ehdat S6Urantid€ héat Bk hahdek,anB 3did ulifizdtjon sideelieat

connects sai d heat source side heat exchanger ndd %ai d
utexkhanger, end thatis qapehle obsepriahing Jom thg fgfng tﬁ@ 1scharging out
capabl.e of I afJ p ger ; : ; t
B anta e PaE Rl B2 pbARRUCRaNE Bt I RAAH iR said refrigoran
naReasdRaSNY By GRsatirersaiddongrésssi ahd cmititing the rg&iggrant inside
connecting pi pe by operating said conpressor and
cisailacHighyt cHE Yk-ef ri gerant inside said refrigerant

LG UL rh gerog i a1 us of 11201015013@4 recited |
7. A%%&F@B&n Z?(?gfﬁﬂlliag? z?gbsf}l’?gg%() as recited ina Zléecw "
Clairf6aiviergin wherein said liquid side refrigerant circuit
(11,

5 11, 15 11) further ri aal ' . 25
e e AR ST PR s 29
bel MWEBIR of 3k AR ingSAd FéiBeSrhhtedvanE beteah said heat(sd@tice aide heat
sald utilization side heat exchanger ( 519 . and
exchanger (23) and said utilization side heat exchanger (51); and
said gas separation apparatus (31, 131, 231, 1031, 1131, 1231) is connected to said
receiver, and separates the noncondensable gas contained in the gas refrigerant
accumulated in the upper part of said receiver.
8. A refrigeration apparatus (1, 101, 201, 501, 601, 1001, 1101, 1201, 1501) as recited in

Claim 7, wherein

31



said gas separation apparatus (31, 131, 231, 1031,
1131, 1231) is connected to said 30 receiver, and
separates the noncondensabl e gas contained in the gas
refrigerant accumulated in theﬁiﬁper part of said

r 6didiegepepagation appgraug €t lat B bre3dp p¥irlad Lkl, 1331) fotherzomprises a

N e e
23fmospB&t, 1131, 1231) further conprises a discharge

val ve (34c, 1034c) for releasing the separated
noncondensabl e gas into the atnosphere. 32
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