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SPECI FI CATI ON  FREEZI NG DEVI CE CONSTRUCTI NG METHOD AND
FREEZI NG APPARATUS FI ELD OF THE | NVENTI ON The present
invention relates to a refrigeration apparatus
constructing nmethod and a 5 refrigerati on appar at us,
and nore particularly relates to a refrigeration

appar at us constructi ncP AT a refrigeration

Fﬁﬁﬁﬁ@ﬁﬁéﬁ%bﬁ%géT?ﬁ@Mﬁﬁéﬁ ARDIFRR NﬁﬂﬁgﬂRATUs

conpressor  “and a source side heat ‘exchanger;

FIELD OF ZHE INVBENITIOdoNpri sing a utilization side heat
exchanger;, K and,a refri ger%%g cannect i ng %Jiqpe t hat hod and
cobhfeuEssnY MacHioak relalig e & reiRSEralAR ARIEA U tqTSra g EgRethod and a

refri gréféé?ﬁ)n apPar BACKERAAP uBRyGERIR tEa MiriBera@YY §ifat AR onstructing

rigeration apparatus Is"a separate type air
methegdi tirefigeratidn apparatos paknpmongra heft $cuire WnyipE@mprising a compressor

and afca R sidl Hedh Bt e wi et G Eomtiite a BRTREISR < hea
exchéifg%fr;] l,2@h ir&?igﬁ%h{ c&ﬁ@ﬁ_{ﬂgﬁjiﬁ@th_a@cdﬂﬁk&fb atHeaNsovkddeunieald the

__exchanger; a liquidrefrigerant connecting pipe
utilizaimeh wnigas 15 refrigerant connecting pipe that connect

it In such an air conditioner, the series of
BACE@&%W& eps, fromthe equipnment installation,
Pi R BehmBAR Bf MebhREtived Kefti@etalien BfpakdtiPisQf sepitfealpalr

principally conprises the follow ng four processes:,
conditipher; AB @i dondigioner e hirpe Reinsipady camarisgs # Aept weke upih

2). dr awi ' i _ ecting: .
compfFet YRy SREPAL Kk O FLA - 8RBk SAPRASER M coperisg
a utilpatinesdeddat cRetthngérd ind i HylidnerepehbtdmBetingpiphand a gas

~construction of an air conditioner as mentioned above,
refrigerpat gRsMIRCHNE RIPE Miah gonnectheeui®n the refri gerant
c - [ Y -
¢ QPG Dt Bprfidyr, P RI-RRY conboBb i o, BORIERkouip et
installdiendgibaig addidvirtny wirkitt eher sdrtipgeopetatian grintipally comprises the
refrigerator oil due to residual oxygen gas; arise in
fono‘f”ﬁ’éfﬁﬁbrd?rﬁ?"rsﬁ"g*“pressure due to the noncondensabl e gas,

A NG eMd WSind W@ conponent such as
0X quﬁtdglg@%l%?@%[g@%’ %{gs; gﬁgvth’e li ke; however,
t H@y dransnga probimem the ctigerant conseatmggssary to perform
tr esome work |ike. connecting.the vacuum punp to
¢ MY PG bR it e S Bar g af Bes il e Gas
rqﬁ{)gﬁﬁ[@mperﬁignponnecti ng pipe. To solve this
probl em "an air conditioner has been proposed that, by

c dnrikxcansyuetiopens ansispeanditiooer asppentioned abaviel g werk f drawing a

vaou 5 PRk AR AR AP s o R i BPfke 6 RYLA! Gkl of e
refrigefink 36 fHRMHmbE R BeORa R aRIneo fARS rofi fathniti af@ thd REigteator oil due
the refrigerant connecting pipe after the equipnment

to residiad X YSeNiges,a HicHN Hag, ORSFRINGIDressEre due to the noncondensable gas, whose

principal component is an air component such as 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 Docunment 1). However, with this air

condi tioner, a |arge amount of the adsorbent is needed
work I isepessibls to lemit thd yeeyym draweng werkyihereisra yagaum pump is used,

noncondensabl e S, [ WP ri
thereREREBDAARS B chn SRR B S Brdfth BeoEr (GRS Rp L BheoTygoument 1)
HowdvRg wathethi! dir émditionbt) a large emaciitudlthe/adyadbest istneeded to enable the

probl ematic to nount on the refrigeration gpparatus. .
adsorpHom@lcRSMYAT of4he RPTCORGHIRRIF ShRsoNABCbdE &%a%%%@&s possible,

whicli %@'{SE%L&?@? fiftSasBs thk 9izE QTR o%/’feﬁgll egnp BRALAE I AR NE

rigerant clirculit; the entire
problem@fitid @anaunit oaithereiitigdvaticr apparaths. wi t h a refri gerant

seal in the heat.source unit; mxes the refr.igerant.
arld a_sgié%mwﬁgméﬁafgwa%grqmﬁf tﬁ%ﬁ?m’&atsiad GERTREE 2
separiflt?d‘nr IlnFlFl[‘)%E & ﬁf&:}gﬁ#gfbﬂt gihdd?ﬁt; il e Sfivd REBErant circuit beforehand

Installation, p W ring work; subsequently
with stgipgeras sehled Sethahast sonrcemnisy mires Wha lefigerardiagd thy noneondensable

e T
and vARRE QOHE @ﬁ%ﬁﬁerﬁ%upﬂl'ﬂ%ﬁ%’ Yopatdtioh IndAFaAOWRhER rSiink the pressure
wor

the_vacuum drawi ng ereirn a vacuum purg) 'S,
of tharsftgerar end by noinperdehsablgygasheixtweisnd sepdraas afd ¢lipingiep the

conditioner—(e..g.,.refer.15 to Paten :
nonoigiEbl< o THEE: & 15RosS il g by By wherein
vacuith bli@pestded! theapRimpeyinghé eamadcthel yBaik Benditioner (e.g., refer

separati on nmenbrane upstreamside (i.e., inside the

to Patent Ppepanent 2). dlowseer, pwithethes aiovamsitioasitad presspre differential cannot be

_ ' i ircu which r ircui

re Y ST 50 BN 10 by B0, RGP0 BB i

and dowfirIReside fiar alvesdd the refigeantanaih|vhigas.a pib¥lerNbecause of the
DOCUVENT 1> 20 Publi shed Unexamned Utility del

low effiiency 4ty whichiths: ssparagon wEmPEE SERETRIGERP @C@%ﬁ%&f&a&

[ Application No. H10-213363
<PA]§%@EL@%§§ME INVENTION It is an object of the
priaddisticd Wivesxainimed Widlity Niodel & ppheatohfHES-69CA of

separ.at i %a 25 noncondensabl e gas with a separation
<PA MPCUMENT 2% ¢ geration apparatus constituted, for

mg;taﬁiéwﬁélﬂisﬁéd PE'EEﬁttA;EtﬂicHi'&a NBCHYIREs A ng work, so

, by using a separation menbrane, it can separate
DISArGSERIMOKFSFHEHIINY ENFtONdensabl e gas, in a state m xed

with a refrigerant inside a ctefrigerant .circuit, that

el ThaBbiich o Bivent B st e er by Rscthsi e ol o
nonc&itefidadbfe gL VAR 4 SatBn nRnifakcind @6 R4t PPRALAICYAstituted, for

constructing nethod according to the first I nvention

the pirpose offpmittig thé veawst drawingiyork, pethal, paruginigerseparation membrane,

i carBR 08 o e AR U R fiohille P it O R R el
insidelh tdfiig@bhtQircult] thaCRilefiShdide e Yéfrigbmat ¢dRectiigdpdéaing on-site

exchanger; and a liquid refrigerant connecting pipe
constfyelipnconnect s the heat source

A refrigeration apparatus constructing method 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
installing step constitutes a refrigerant circuit by
|nstaII|n% the heat source unit and the utilization

and ageneqndgnwblecsns dischargingtstep. The pqyBmapiinsalhag siep Fgn{Hityss 2
refri gy}iﬁt &gJShS g‘gﬂﬁmﬁﬁl %h é 9%&?@6@{19 51@?%1% Elﬁ?%ég{&gurxﬁﬁte&d Qffnectin g
the relﬁega'rmgebmmcuﬂg pipei The men@erﬂﬁﬂb gandis¢thardings stppppdrates the

noncondensabl e as rena inside the refri nt
COMPESSERTAR CITRY AL 38 rfgea% € tﬁgmﬁigfgﬁ%rﬁercm d%ﬂeﬁ@g‘t? at&x&%t
separcrit@% ﬂ%ﬁ%n&ﬂ%feed%é'rgﬁaﬁﬁ? ﬁﬁ@ hanesi; geﬁaﬂg cdd¥cting pipe Ii;rom the

I'i'zation si heat anger, and discharges 't
reﬁlgamncﬁMmgs}mbdve}snghs heatsowte side he&tfexclmgarmldcthc gulization side heat

Wth this .nmethod of construyctin r eratio
exchalgen A3 (1SChATHS 18 SRRURSRTs SR ! Dl gl Bt el e
t hgith fi§ hRRHRY cEhdifidlihg ¢ rbRbmkibh APpdrigs, hﬁ@&qﬁﬁ’xﬂéﬁ%angmg
unit and the utilization unit ~ 10 and connectin
step qoastrtu‘@e ﬂmrnefng@mme ciréwigbyinglelingthe bept eonrcy unit hed the utlllzatlon unit

R A S -
disch@@fng ﬁéﬂ%s@ﬂtheﬁﬁéé@@l%rbf&ﬁkﬁreh%alﬁ QHd @R findénde@sdble gas, flowing

exchanger and the utilization side heat exchanger, by
betwesp dheheah goverh@md@ heat excongerrnd he elilizatipn gide heat exchanger, by

ond ng i
v RO s M BRI P o
refrigeiht c@Beaitg Sipé glehf witintbe bt peradtinddemiglie@izeranocircuit, and using
separate fromthe noncondensabl e gas-.contai ni ng

a meppape oyepptate fippdhe pencendangable gas- efé?éﬁmnaé?@a%ﬁ@at vihqge pressure
S I

has bel? ﬁ?ﬂégsreegh@@c ?P%ﬁfﬁ)ﬁglﬁ?ﬁ %H@ﬁﬁopeglh% ﬁghe rBfigerant circuit.

Thus dompeesigrthacsngiesson bad cipgnldting thefamgﬁmanth,e préssure differential

ressure differential et ween the upstream si de
betw'%rl ke upsirgamaide (he-» F@f%g BeTRRtSGI) an e fgnstream side (ic.,
outsigLOYYRL fﬂ?ﬁ%rﬁﬁt%cﬁh) &Fthe seg}ﬁﬁfoﬂ%&ﬁbr%@uégﬁflﬁ h&ﬁ[b‘?&ﬁe separation
circult he separat | nbrane used i n nmenbrane
can bs épacaatd, and A% cicichey offsepmasegitheawdcdridensable gais emthe separation
epar at i ng t he n nconden (f,abl e gas in the separation

mem PO %H?EE% HUWERYYY be i nproved. A refrigeration
aNPAALMat PR Paf e doﬁh@trﬁ@&@%tﬁ&?wcgfdﬁgg {oaht B&ong aBRAtion is a
inventron is a method of cConstructing a refrigeration

meth@cbmmtlng@npmgraﬁ@n agpiTels, ®MMTHL mht:atcsom;@p ugitggmprising a

ce side.heat exe
compFRr T A L HTeE SO TR BErAA W on A Samgi fpe fagfization
side I@éﬁéﬂ%ﬁﬁi@g’er AAG 1§1u|1d FEiH g’erﬁﬁfcbhﬂ&hﬁg LpéQHit%hhéws thi Beat source
that connects the heat source unit and the
unit apdithq yidizaten unittthe methodwonpeisingithe stepsef amBigsranpsireyit a
I u
const[t&tﬁlg%sqgae HK a%ﬁéél{cég(genaalﬁg gaér %1%(%19 é?% §tte8 .?.ﬂ%r}rgiérfgreraélé F%Cl%lt
constititiggdtép captiffidstarefrii@rait epcdobs t:cmriet:mg the meitrsbgﬁ:e anit and the

circuit by connecting the heat source unit and t
utilizgfiqn ynitayip dhe sghTgerat a0MNsElingPipp gEicatnmopRsitnEdls By d¢$°&érglng step

operan.Jl;é%h n‘p]?%gS%p sPll &g r(ﬁh?&gﬁ‘{ 1%1 g rh%tr@fh ettt SRENA Eecs a
the co essor to circu rlgera I'nsi de’the
separata‘acfrr mg@beant (@ bepathtd a numdmsable rgas Bdmmmngmsiﬂeathe retfngerant

eparate . a nonc ndens bl e n|n i nsi de 't
connqcét hg pg)grfgﬂ.p(l &5 £4nt %wﬂﬂ%’ ﬁéatgsgpqcpéglpéwgt exchanger and

the ulgl%%%ﬂ @ide RENR]Bhdn3er, Hﬁ@glls&%éé&%héh&ﬁoﬁ@&fsalﬁé eHPRARK the

refrigerant circuit.
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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

constituting step connects the heat source pynit .and . .

t ¥ithihis methadaf constricyngtheqeltiestation @pRATRIUS. B LR BFTARY circut
cons QPR 8 OSERUETH oy LS BRARIRORR BoB 8RR
connevting pipde nsabdienggshe hdémondensbidt weedisthaegihg step saisasdhe pressure of

the r i'gqeggﬁgng}i ,tﬁ%rgo)%gg@reglgmg ga?sh gg‘grg]l%}l}elglgé%{, tilg Haastisgl?rcg §1adte heat
exche?fﬁéﬁﬁld?hé 061 4Sn RRRHRAASRAAYE bggﬁ,efaﬁﬂgiﬂw d%ﬁ%ﬁgééﬁbldﬁd

e refrigerant connect [ .ng QI pe Ong_i W t ] )
circulatihg thyparonnendensibifegastremaining insida tite refrigetant cormeatingpipg along

with s SERBE R RO SRR 676080 Bonk R grnHERBARL o sopre
the nérRbhAGREMB bas MDRSBe RERBHEERab]DA8s-BGREInindGER RS, vlitRe pressure
discharging it out of the refrigerant circuit._ Thus,

has bpgn inprsased; anyl dischatging 8 opt ebbe refagerant visuitalhusgby pperating the
refrigerant, ..th ressur i f y .

comsfySetn 85 PEbigub FitBERAYE i FRET LR orlAL e B wpsrcam side

(i.e., BRlllcttRerefONSitc@amt)Sdndahd dovensireamitstded® e Qbutside of the refrigerant

~ refrigerant. circuit) of the separation nenbrane used

circuit} ol theBAPAFAlion aRRIPRIENGYSed Am MsEIT#NSrseRdadon gabe IRgreased, and the
e _ ! 0 the

effciflcy s El B SORLANL NI UG, HPAE SRUEAR A InEm BN bl S

consgqeédtlyoles migrovedappar at us constructing nmethod accordi ng
to the third invention is, a arat us

refrigeration.a ..
ce'hﬁ@&@@il%ama@quwoa@tr\l%ﬁgtraﬁhﬁagcﬁﬁ% fogthe gprdiaxepipn ts a

refrig ﬁYﬁEngﬁatus %ﬁb{f?]gehlr@g%ﬁ%s RQIited ﬂﬁ?lg?ﬁ‘glo? s&@hd invention,

I sC I ng step, rigerant W ng between the
whertiegin ths arcosdsisalele lgesdisehacting gtep, the cefiiperantt fidwing betoveen the heat

sourclg :sgig‘ihggf etéqc %(1%2? glgf trhﬁ Hﬁll%%&%%%b%ﬁi%&aeg ?st ‘?a%or-iicr.]ptni(a separated
into 19/%d fePRERE N tIATorkeSAdnS ABLs-cBAnihB @a@Rfrigerant, and the

noncondensabl e gas is subsequently separated fromthe
noncoradgosabld gasiisisubspquentle depgeated H6mi the vapor-liquid sepanafadsgas refrigerant.

.of constructing the refrigeration apparat.us .
¢ R Qi s PFeiege Usae Tiseionabpgap S 088 Fdg i flowing
betwét@idhe B¥# Ben0€sida ReatlchEhddihl dnahé QAliZitER slte Meateha1}eETs gas-
IS gas- liquid separated into noncondensabl e

liquidyseparatas iatornangorgensahds gasoraniaming gas rofiggarentaad ligyisrafiigerant,

st AL R BB 2B ub R REARS B s

reductiod €n tHe stzeQAS $€PEFaddticdmpp@agisat us. A refrigeration

ag{gar atus constructing nethod according to the fourth,

i vy ES{TIRgALipR appargtes qngeveiinggnethphacarding toohe fousth injgption is

. . . | . . «

AL ey B LY AL ki n e
noncaefeasablieghsriisvhande sl e gasraicsl noat@aiseshbiangas i fedeased into the

at nrosphere. 30 Because a vessel, and the like, that
atmospietfim| at es t he separat ed noncondensable gas is no

| 98G8hseGRS aind M Tike, (it SIcRENALs E;e epftafel wohddMdehdaBle gas is

refrigeration apparatus, the size o _
no longer necessary with this method of constructing the refrigeration apparatus, the size 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 nethod according to the fifth
invention is a refrigeration apparatus constructing

) nmet hod as recited in any one invention of the first 4
invenfipg drengnthe ousthynvention: Buthencomrisig: areealitestingstep that, before the

8 Ng:iq: I St t t ) ti .

R

and atsegled gas releasing kep deit aafter drreaiatsting spippesducaitessusedn relbasing a
légas releasing step that, after the seal testing step,

seale

ghipede Preastigernpforneringhing {0 hehmetPiFls i nsi de the
r )
v Vi f5E BRlnoB ARGl DIt Se bl Spfin 8 DUEARcetls performed
on thamfiagaintsongectiag pifeasing the paiddogaspuich amnittogen gas, and the sealed
.refrigerant connectin i pe using the seal ed gas, such . .
gas iSgElehieingahe SRLIPaRY PRMRea s e paay 8 Pofien a5 amhiiGhe inside
the re?ﬁ‘g‘er;ﬁ{t %&%%g i:ip%%@t%?ﬂié?é‘ét&pé’ is H@ﬁcm%bﬁfbe@%{}é@% HAdunt of
remai ning inside the refri'gerant connecting pipe
oxyger gagcirchlating ssaieshd wfi guland et cuil ngethioy with dharedrgarang can be
a nt. .of . oxygen,.gas .ci.rcul at ] inside t . .
reducBEBY fiF o S RoLiE Ses it by PRraRt o e reigeratgroil can
be elikfnat&y.r educed, the risk of a problemlike

deterioration of the refrigerant or the refrigerator
oiTheggifi setpbion RPPATAKES BeFording to e sixgle myenténn is gpafriperpsion

opu SIS et BT BB e I g

compYd€draint athehElurceaidectizatieh chag@iinid S utidizatiorc@iipé e ing a
. and a_ heat source side heat exchanger, and a _ .
utilizgjion sideshdabprcianger.coRpenIsrisq vin 4 BIigarpmt 2apNesHNG PHE, FRIARTISING: 2
gas seg)?éfa%%ﬁ %gé%raﬁ'é %oﬁBﬁﬁﬁﬁ%%?pﬂét?on%% biahd @5&1@&;‘& 8 RRGhid e
I pe, ¢ rising: a ©gas separati on apparatus
refrige@npeirciitnatconsdd tht ihoat soerth sRledeataxoraigedandiha utiligation side
side refrigerant cirguit t hat conneqéf the he

t .
heat exghanger opd ok spdile Rhtrperatinn dron e geinepzat #uhlisshgesing out of
r v -
et OARIR o 8k 48 CABRRl il SERBHReliOciiing
pipe tyedprergigah¢ canmprestor atdeiradatogyttie refapérentgaside theaeitigagnt circuit.

inside.the.refrigerant cqnnecting 20.pipe, by.operatin
th ﬂl&ﬁ%fﬂi@%ﬁlﬂ%@lﬁ&{ﬂ}%ﬁl&t _eﬁbsoP?Fé qné'?ﬂflﬁ@%% AHR e
conndchf Vi& {Hel 98T RMnt Ebdriektidg pip¥Y. s‘i.lbséqhélﬁl){, e dr8QNRId Rk refrigerant

apparatus, the heat source unit ‘andthe utilization
and thermoncendsgnsabdngas flowing tetwérn the hedt genraa side bpateatianger and the

.. pipe; ,subseguent |y, th ressure of the refrigerant.
utilz 3o e AR PR O oPeat i e o ~AH e line the
noncdideigadl ag,&vﬁl%@tp_rﬁ&faﬁﬁaﬂlgion%ﬂﬂsEﬂﬁir_cdhipbhéﬂ%h&ﬂas&ix@@en gas and

~ heat exchanger, is raised by operating the v&z&gr essor
nitroggh gasirewaingig ingide He reBigsome evrieatizhpipe gloog grefrigerant
o inci.pal _co nent _is.an._air.c an S
1ns1deg tglg I'f(::aflrlfll erarnlfl: (iligglge% senggeﬁloP eaﬁg?rﬁtluﬁ (ig)lg?lﬁlg I%g%patrﬁtgom Igémgél}/lg ?Jlused to
separéite ilid gRIcandensdb1e g4 firdid tid hcahdengabié bis-¢dmtainiak réfigeant, whose

inside the refrigerant circuit; a separation apparatus
pressygJiphbees Bersasedt mskhpepmrondenseble gagts then disehsrgediqut phihe

refri g@ﬁﬁ?&%ﬂn f’ﬁ‘&legy, ?)2?)})?1&2?%%1%%0 gsg&dﬁﬂscqﬁhﬁﬁnﬁ the reﬁ'iegﬁrant, the

gas-containin ose pressure Has be
pressuracli skl batwkeh e ypstrean delegad] msigashd refrigeeant circuit) and the

di scharged out .of e 30 refri.gerant circuit. Thereby,
downgyea SR g sige o FISBURILAIIOE] P LB SRR opRerbranY
increds8, ah@ e Hicichffof separating the noncondensable gas in the separation

membrane can consequently 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

separating the noncondensable gas in the separatjon .
refregerabion eppRsalys asrording o thesevspdinventigs a refrigeration
appar'ét%fs b ?e%ft@& irthe %&%?fn@%ﬁﬁo a%gf:e% 18 i Rid & r?e@féeﬁ]m cgcuit further
I'nvention I's a refrigeration appar {us as recited in
comptiBe Sicxéiber dapatit b accunddtidignhé fedrigdraptiftbwdhglbetween the heat source
refri ger ant circuit further conprises a receiver

side heajrshansss aptde st wgideieat exchppgsr.akitc gas seRargion apparatus is
conngi BT 10O Al RBAERE P hilohRah Rl LRI s
refrigappba@uosldtad m thenppe ped of thetrhesiveecei ver, and

S t.es the noncondensabl e gas contained i.n the

- oFith B S SHECTERRIAPATAE. 17 85 SSRAGHIN BRPISHS paectod to the
receive® PRIWERI in Wid RqlifsRle r&HELART @lduRNihRRORLBLHB loW M2 tBR%gh the

separation apparatus Is connected to the receiver
liquidosidasiefiegerant cirbeit is gpsiligusi stpamnatdringaoanendehsablg gas-con@ining gas

; fri rant fl.ow th h [i id sid
refvigfGp] wRENA rdmiBgaRe e it of Merseithsits RsfiSed, pug the gas
separUICAPERAEA L QuER§u &R sBpahlRGhJRsncdRddeivlé g@sr, abiiseqtichtly

liquid refrigerant, the anount of processed gas is
reducingdhe sige ohthe gab sengeaiiongippretisi on appar at us can

suhseguent Ly separate the nongan sabl e. gas, - .
o oSSR agn SPRAHES RedoP ol HGE YT AR e s refigeration
appara@@R as dcitsd inlihe séwhit @eemionpWhaleintha iods scpaeativtl iapparhitQs further

the eighth invention is a refrigeration apparatus as
compriges & digcharge yadvesley eleasingribe Pﬁﬁatﬁ%i’d Rspriansatie gapdisto the
atmo%nﬁ?x%r ation apparatus further 15 conprises a discharge
al've for rel easing the separated noncondensabl e gas

| Begaidea veascimdhies Bke, Bet acemdateethe gbparatad ndienlerdseble gas is

that accunul ates the separated nopcondepsabl e gas i s
no lopger NEFRIEATY e @ég%? gﬁ#‘ﬁ“@ﬁﬁ”é@%ﬂﬁ? §&s ot the gassnparaley apparatus

' the gas separation apparatus can be

Canb%@?‘% g?éa?'gé liced. 20 BRI EF EXPLANATI ON OF DRAW NGS FI G
BRIEF EXPALANAFTIAN OF DRAMWINGS refrigerant circuit of an

air _conditioner that seryes as a .refrigeration
e g%ﬁj”_s“hé%?“d?“ﬁ‘d 4t refiegerant et gioeh ﬁreﬁﬂﬂd&on%@at serves as 2
refrigBfafiof Appdrus Mdobling Fd fRe FirdeRitolifnd i 8 f BhRERNI Bvention.
structure of a receiver and a gas separation apparatus
ofFIGt hdepits throwetiematinstructire of aratgivenandwegds separation apparatus of
enbodi.nent. 25 FIG. 3 lists the | ecul ar wei ght data
the aif 8911‘_@%?9656%%5%&%&2 e ¥ ogtett hemat i ¢ view of the
r fIG! 9868 He Mblkestlht weichi difa Birfvafigitdédstpner accordi ng
to a first nodified exanple of the first enbodi nent.

FIREG. 4isjasschematieawi of the wivigarant sacwie pf thgairaendigionenaceording to
of t.he alir condi.tioner .according to a second nodified
o firs el B RT3 AR

FIG. 5 is a schematic view of the refrigerant 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 condttioner 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 enbodinment. FIG 7 is a schematic view

of the refrigerant circuit of the air conditioner that

s ek isasschprmati e Viewgd the fefmgeap siravit el de sir@ndiyongy acprding to

' t invention. 6 FIG 8

aﬁrsf@S%ﬁg%Eg%gﬂkg?\%ees%g%ﬁﬁ@dﬁg rigerant circuit of the

AIRGCD i3 dchemetic viewarfdhe@ftigerara circuis bf il dirfdorditiorantphteserves

of the second enbodi nent. FIG 3 Hlni’ sche{%ti c view of,
as the 1gEgeEationgePaAtus apsarding to fheithid g odgtal o ReFesehdpvention.
IR o 5 RSP oARBRRA I ARORA iy of oo
condifionetepcatimgtth ¢hesthivd matbiodinsdnt.uct ure of a separati on

rane apparatus of the air ondi.fi oner. accar.di n :
L e Ten O S Betasorie vk £ telgert pacut oEE s P ERpagtdggording
to a frfi8ndBfitd SeMYU oftht ehikd eflbodii@n@i r conditioner
according to a first nodified exanple of the third

e6d] hiemtschein@icldewof shesrefregesant cirquibof the airigenditioner according

refrigerant circuit . of .the air conditioner according

0 a sttt et bt 6 L Eafim®d L he "t hi r a
erf10di MRt schéth4ticl el Df thee ReRdnt 6irbiie¥e BE afrRBnditioner that serves
refrigerant circuit of the air conditioner that serves .

as thegrsfrigesatioafappareiiaterendiagpe the: fourth ewbedimegt elothe pecseunygption.
| esent invention. PREFERRED
PREE@@@N’%@W@? ow ng explains the enbodi nents of
a Theffbll@eingldxpRidARaEBboE MR AR DI b Wefkigbeitidb ap@iritas c@nducting

refrigeration apparatus according to the present ,
methodyyuslrefiagerativasppaginsapeordingp Hgoreseampentiom peyod penhe-drawings.

<HR§S%)E1@Y§BiM@| OF ANAIRCODITIONER FIG 1 is a

schemati ¢ view of a refrigerant circuit of an air
(1) CONSHTIWTEON DRANMWIR CONDITEONERa refrigerati on

apparatus according to the first enbodi nent of th
oitdGehts @ szgema%ﬁwa{a r?g@em C%%b?f?an&are‘%on_ﬂﬂmﬂi as one
| I
exam %ﬁgﬁ?%%—%gh?ﬁg %ﬂﬁraﬂﬁ a@co?&iﬁg 'tcﬂgle(fﬁ'g e?@&o%ﬁnéﬁttof 5—he present

conpri ses eat source uni ,
inventivi Theatit @mdititingr bin the ¢raseht apbodimedtis geoaing dedicated air

cgonnectjn i pe and a gas_.refrigerant. connect.in .
condiiBR: 510 BB A OB SPYeS HER SBURBEoRAN Spaia s gefrigerant
conndétihfz pzRtd 818 dPistreRigeAEcitiebtircAipON thid chnRcPible 'l‘l%ht&@_‘l.ljl‘qcﬁ unit 2

conpri'ses a utilization side heat exchanger 51. 25 The
and the utilization wmt 8i de heat exchanger 51 is equi pnent

capable of cooling the air inside.a room a

" PR AL Prngna it Aol e RbaCapmen 51

UNie wiliRAtidHdidehday c£MaREdrSTSs BqiipiBhRapale sfcocdinB @@ air inside a

source side heat exchanger 23, a heat source side
roomgysataigsrany thay dlows thegewitgni d si de gate val ve 27, and a

99he hséhtds%u%%tu%itv llar\{necipza%'y comprises a compressor 21, a heat source side heat

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
condensing the refrigerant using air or water as a

heat source. The heat source side expansion val ve 26
gas sidg gategalveciSeae epnnepied &x the ligpifbrebrgara capnactiag pined ad dhe gas
. h 3 . ulating the refrigerant
reﬁngg%%égo‘jﬁ%&ﬂ{kﬁ@ ?z’frrelg%glgﬁg flow, and the like. The
| iITheiluid erigain coatacan pipertds chneétegdetvedetiahgearttemnce side of the

.. valve 28 are _connected to,the liquid refrigerant
utilizSEpy ot hosg SERE 5108 thengiligation il g et SRl s gt source
it R4 Fan S5 RER a1 LB g o 7 i
conneitalebetkednhthe exit side péthicanilizatim didabeat xodhanggers 15 taf utilivetion

L utiljzation. unit 5 and the_exi i de of the t .. .
amit Lt ke S e TR L0t s RSPy d B iguid

frigéPint cotmeds & 6788 iHledSk R0k gBRARNQIMERTh gHiIPET fré, B e, th
" g(\‘glonn(éct gdﬁ}gge@g/een theég%a?(i t 'sgi de of the g'(ljfitlilg)i@i_zati g_rfxamP_? )
refrigerafiecdimattitequpengpastridedon-siewben héwlxtcoosiructing en sirgagditioner

he iIntake side.of .the..conpressor 21.of the at -
1, or Ikl porp S pAITEd o e e abind il wiepacpiscing
just te BAfsddr& @ac2 hed thedeiliamona@i®ect i ng pipe 7 are, for
exanpl e, the refrigerant connecting pipes, constructed

orHest.tthe vifei gerartdingut shas ranges frem tha vllizativasifetheaheychager 51 to

1. or th ef.ri gerant nnegt i [ ' LI :
e g8 s LB HRIFLL O LRSS L Rboe . o
liquidiéiaé geewhlve 20Ndrid tRe Bewd sbiree bide kkgaikioarvaligi2s, &.a lHpriéside

the refrigerant circuit that ranges fromthe .
refriggrant pigeus ngn I pirhitions dhe wefiegrasny sirowl thaprangessirpa fhe wiglizagign side
e s . : .

R e
connataing §ipE7], tleaghstsite dacatvaleols, aad shedmnepresas? s ¥ ghsmd2frigerant

is aliquid side 15 refri %grant circuit

) . .re| 1. In e
circuiidd; Npp ¥» 3 Franigeapnticrspi P of theais qondiigner éﬁ@@grqﬁf%l%ﬁ liqpid side

reﬁi@élfd'g&' Al Hnar?iﬁgﬁ 5%{15‘?%% r’e?ﬁl(%l{g%g%ﬁ{:ui@ 2}%.t o the heat source

eat ex Ing the gas refrigerant
c dnniecpriesent pmpedithent, hise ajasomsditimey atferthealcomppiSss anedeivére?

proviagcﬂg{t&s: ﬁgﬁlpé%qq rbﬁ?%ﬁ%?gﬁrﬁ?‘éﬂﬁt r]\i(%[a Iageeclrlﬁcgatlléq 1? %srlgrg'lntde& %étween the
heat SSARYI idORAI e)é'chﬁl‘i’%gi’ hB 988 thefal iikcdid d@andisd V4108 Q@.”the Oreceiver

~circuit 11 and the gas side refrigerant circuit 12.
25 is papableeofmcewanlatiegthede frigatant corelensed hyghelhedt spurce gide heat

further c ris receiver 25 r ovi. d in.the .
exchindet £ FaTBEpasE g DR tieri congnsdig ahe bk s pidg et
exchdriget 33 B6RY bHRchr® BoUEBB 16w palReAtheSiRbEioe 5, 8l Redkt to the heat

exchanger 23 and the heat source side expansion val ve
sourcg ide ppansépeyahes 26. £nienuentiia itheogas refzigeiant mejcongensedby the heat

refrigerant congdense - t. I e
sourcy S RGP R T A id P AR B o A T accumutaes
in theC@REPSEO My rédedveh 28 (res@us C8G.Y)de heat 25 exchanger

23 flows outward fromthe | ower part of the receiver

25T heggigieqnelitiongt 1 fgthon somprises agiss SeRarafiePpaERigsiil gRnnected to the

_ ; | ' .
i AL AR5 b s RBOUEIGLLRS Bl hlaton s 3
principallg @asmbrisgsi abepapasminethbraei apparthe 3decei ver 25, and

??&Jgﬁjelrgthnegitpécggx%pe%sol{' eaald %%rcﬁlat%g ‘Ihrf]:?'efrrieggt%lnygqrsid% %he refrigerant

circuit 10, the separation membrane 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

enbodi ment, the gas separation apparatus 31

pr|n0|pally conpri ses a separation nmepbrane apparatu .
connegiing pipedpsiddhe ae IeHEBEBIEPRAEBRS PP dnH oS ﬂmoglg?‘?@ %??ée gas1s
f r
@ gos ek BERGH cOBPbRE O LI ARICAT okl i £ pfrogen .
Cons¢quentlgfif ihg eeﬁaugbrahbls coutlaiedénside thi eefrlgénang@rcalttl Ocitrflowistinto the
.10 _t he noncandensabl remain he | i
receiVeg 25 MU beIBE EMTER ﬂ@iﬁ%&@%ﬁé% Pt gighangét #, and

accurh@hiel gfc’ﬁlg Q;h&ﬁﬁ@ BECL gt RE thé-uplper Sart $fRe rece1ver 25.
nonconde e gas Is a gas whose principal conponent

i dnghe priesent ompochmmt, tmﬁtpaxasomwg@nm@a@paﬁws r$|4t1$ eqrapment

provifEiniss v L i bt o e e a0 ey sl i

compti€&s€ h GBhtarrer WallWudy 1aQiwtEr&R BHEPSe R ih RoffiniRéibn SN tEE upper
si de heat exchanger 23, and 5 accumnul ates along with

part Otf Ittee lgagvsere?ﬁr A gepagation membiang it dispeser softhat Hesphisghe srace inside

the congalnr a@mg%gﬁ{f §agh o enbog Sngﬂé % \%g%%c?sf?ﬁ} eg&rlgﬁﬁrm

conndci@l U IRegpap@ Ry, of the receiver 25, and, as depicted in
FIG 2, conprises: a container min bod 34a wherein

orfbesgparation mEMEEID Cabichis Gallesh 2PREOUS ﬁ‘ﬁfé?bfalbeaﬂ% mgde of a
el Syl EELI A o AR SRR Rt ) RIS RO

memlirany, adda carboq neensirass afd handfimciqacheBi; watetvapor, oxygen gas,

. discharge val ve 34c connected to t he space 5
nitrogen gas- A dhe s Bihariears agmpopsngth pichasgcppag ¥ small molecular

weiglﬁng,:%f‘rﬁ&ﬁe Hu?t @Ir g@ranﬁ%‘fdh' 1 a3 Hr%g nﬁﬁec@lleﬂ%é{%ﬂp s not.

rane acétate nenb a pol ysul fone
Here rthﬂbmranemem’mdam haanbmnrorme ebiranely fimegolemsamsl the gat neide these

oo et U S5 S RIS 55 e
havm%'ﬁrﬁall%ﬁfé&%ﬁ&am\é@k Eéﬁrﬁaateoﬁﬁtr@)%p%neﬁb' hatihe agﬁ?e molecular

refrigerant, which has a | arge nolecul ar wei does
diametet do ndteFar, exahmlqo bewwse tine mivyl smvdar vesi ghte (reomsspeafical binthiey

mole%%rrglgrgr g{ssl‘)] afa &ﬁ%ﬁ%ﬁ]@%@%%ﬂ Wﬁ? H‘{é)ﬁ) Eag avse%ﬁsr & Be R32 and

R125Gohia@le@nh kR mixed PefrigSQARILRTCSand FaMiong \n@n(ﬂ{@b bsed as refn gerants
mol ecul ar di aneter perneate, but conponents having a

in the aif epaditisinet arealargzothan Ahemeleculer weightsHarore spasifically, the molecular

diam STy IR BE Yt SRR, ST roR Gl Bl ' 3.ty

can bt B&paf@meE By tiRIsep@bGdtt MeRbrdnd4R3Phedpdce Klidn mﬂfn&hiwﬁion with the
in the mxed refrigerants R407C and R41 OA, which are

upper s ibe rasery . dEspagers:tinthespacednioavhirk Sews the air component
J
vt LS O LS e BB SR o

openiax YigespagasS; toahé atmdsplgeandds capableddpeledsatl tho afrlcGniponent (such
t hey 25 can be separated by the separation penbr

as oxyel eayied apengen gas. Pushperpinpat thesepyAton membrne Jﬁgﬁ'@# flowed
into tH@E\ﬂachSz)tfptﬁnﬂ%C 2 ﬁgz %% thy&ﬁngs%ﬂ&%. S2 is the space

wni‘ch flo e alr conponent that perneated the
2) I\WGD OFCONSTRIETING THEAIR CONPEEIONERe 34c is
PIhe fgﬁgw{n%rexplains the method of constructing the air conditioner 1.
<EQUIPMENT INSTALLING STEP (REFRIGERANT CIRCUIT CONSTITUTING

STEP)>
9
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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

menbr ane 34b and flomed 30 into the space 82) fromthe
space S2 into the atnosphere.

caiis RO NIGngTHEa] 111%6 EFFFPGHEIQ)“‘IW@TF émsawt?fbby first emplacmg

e B3 DA S SO RO i e i

reﬁ'lgéﬁEFRhﬁEBAMTpiﬁé Bahil TheGabledtigeFahiNG nn &EiR) pip 7, Hind canmectmg the

ondi ti oner and the refri ant, circuit, 1
utilizgligsit %mddths;be% SPUIC B2 Y HE PRiRe tedigie @8% 2tjp dalve 27 and the
[
s s S SACR 12h o5 1 RSBV Y o, nd
refrigaradt tmmngffsthes bdat bmcammlt ia mﬁileﬂgmph :ppreagateam@ed amount of the

conn ng t he tilization_uni t he at _sou
refriggapt. Farthognqrpy e Bwbﬂrge vahee ?%ﬁf the §?P&éat@5€%e'€‘§ﬁ%a@?f§‘ls 341s
shut &fd the 5 gas side gate valve 28 of the newy equi pped

heat source unit 2 are shut off, and the refrigerant

ciFucthietmare, if heplavieg the atitizasionninit R theshaat soufr¢d urat, wir batheby

v RS SR LB e (USSR e R DR e

that c@ﬂﬁﬁﬁt@taﬁ%xf‘éﬁng gir AU tiofdrf therk;Uh (He8¥rb®Ydare mbntichiel aBovig only the
he utilization unit 5, the heat source unit 2, or

utlllzmwrbtyS andbthgihgatrsoieg UNHE dre gewvly enegrlageder ant
6 and the gas refrigerant connecting
<SE‘£‘?E‘§%§[‘IN{E%§?E %nst itute an existing air conditioner,
t e peal teRt itsfperfbﬁﬁ@cﬁéium et refrifeeand bomectinnpipe bhud the gas
utilization unit and the heat source unit 2 are

refriggeapf GonmeplingRine 7@@@@@1&@%51@63?&@1’% sisgyit {@af the gir conditioner
1. HRRALD Lﬁﬁé%&ﬁlzfgl%ﬁ U‘Ht%% ot fblidae bRt A GR08 p\gé, 30 Y 188, for the

er a connect i
hqmcbmﬁsgarﬁrutcbmgactlhg prpefﬁr drgahapis refrigerdnt cditheofing pupe i then the seal

condi ti oner ver, if the utilizatjon unit 5 is
test ispsriopmed PR e Kmttl févﬁg%r@%t GPRNGRAINE RiRE Hﬁ the jgas refiggerpife

connéclt gg inthd £inl d GRE 3BhndeRANS Fild &lelﬁnﬂ'gmﬁt nd the gas

erant connecting pipe 7/, e seal test is
pd?lfsnrmmdgenrgat iﬂ&subpm:d ak thebeal gt gastfrano arnepply portingeshéwn),

i S A SORSEAAT9506850 BB

connébihf %Q%W aﬁétﬁe%éeum ée%ﬂte@tspcﬁ‘h&l $@A¢h teRlcdRs hfqhmeﬁqgerant
supply port (not shown), whichis provided in the

conndcitiyg |p¢per(emd e gameﬁcgﬂmé@pnmgtlpg piwed, anditheipeesgars of the seal test
and t li ke

poméng]%lrtﬂ rané)BQr gg{a:a t | n%ﬁ%l’%ﬁ%&gﬂqrﬁe Gll‘&‘ﬂi s ppfy ofthe nitrogen

gas stopl it BREAREd wheiBetbistd ték PortondoMistthescdbtest MEdsuiefoatie
connecting pipe 7, and the pressure of the seal test

prescpbed feghiihe. t hen raised to the seal test pressure.
<se ALEERTHFLERS SHERRLPPLY of, Lo v 100 25 gas

hoA fl& thé1sea$ 31 hdseatie)iesatibient @k (theeecalgd &0 i thededlest portion is
releasedqgto the atmosphere to reduce the pressure in the seal test portion. At this point,
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 afier 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 sealed gas) in the seal
test portion is released into the atnosphere to
reduce the pressure in the seal test portion. At this

poi nt, 30 because the anbient gas in the seal. test
atmospbere, e PESHEI 1A dhessepLiegPOR H’g‘“‘é'lfmﬁﬁlf“i’ ﬁqglésre%%s{am
conné{?ﬁ%g gﬁﬁ% Add th @ﬁ%g&ﬁﬁ%«mﬂé&ﬁn??ﬁ@tﬁﬁ rQéMc% st i %)fh%sure slightly

t gas in test on'is ut ed
highebthaniatmhogderigpgesafre.er bei ng reI eased into the

at nosphere, thereb reducin té] mount of oxygen
<N0§§9Nﬁ%&4%ﬁ|%s 5%@9&“ ﬁ‘EE?ﬁfl ltration of air
f fﬁg &%&ﬂ@ ﬁ&E vhIRE 271284 'ﬂ}é%'%% e g%ter\%Wet 2616% th 88t source unit 2

e work of releasing the anbient gas into
are opdmed laﬁeathmpﬂhé iges hasthecpradeset, e:raanng hetatewheneasthe refrigerant

circuE e Hintn wut S ferpecuan! et BRI et g
conndde Tﬁereb)s tﬁ@l@ﬁ?&qaﬂt%ﬁ '\m%ﬁllsd ﬁi the Rbdtouldt GhR 2 it lied to

at nospheric pressure. DENSABLE GAS DI SCHARG
the e@‘rewfnsermacltquqduOngwdeerglétthe nequives 2frigenant ditlequgattyss de

Ive 80ft at _sourc nit, 2
oG 562 Bl E R B i el S POGRED . n the
case Wh@ti W IR bérahRnh&tink PR B 7 afd gl therDfeffift®ant can be externally
utilization unit 5 and the refrigerant circuit of  the

supplpmgnted gud thenfilled ag nggded. Buthsanpiedifl thebgas BRUICE Wait 2 is not pre-filled
with {e%%er%%r t%nﬁ tﬁehe%ttlréﬂﬁfloﬁ{t %#Hel ljeﬁ‘féreiéﬂl} IeIFr eg zs?éaxrt] gl{l;‘r; glled Thereby,

the sehled gde\(\ﬁ)tﬁmmgfthet iecondpmiatdel gisfemiagingint thé utilizatioa rmh1tt5y1f
is 10 insufficient with just the anmount of refriger
simuligneoysly perdoring Hie seeldest §aihceiilization pmit &), gvhich serygyeas the
| f
nonc iR BICES kg i 16 A28 A n COMIERhe PRPEETEAH sl sas
releasinglstepdan nﬁxéd wilh g5 mfraaeht 1rELdettherelmg&rantlcﬁrct1ﬂné0heat

source uni s not pre-filled_ with refrigerant
© HBKE RECBhe RS IERn p%?tloelﬁép?réme&&yaf\wﬁ%&tga corgpressor 21

and ¢ ﬁlﬁﬁ HeMef aﬁglnsfﬁg%% erﬁrﬁ Rirs it € Ah&&sine as in normal

cont a ning the noncondensabl e gas remaining in the
operatibil Atzthisitone, l]lhﬂ opehing of1be Béatuduranside sxpangionvelvei2egs tagulated to

oringFEPrestiee B e FES O LE sshieh P oAb SREEPY Gt Rt

source @f&%%%bhrﬁ%ﬂa@@eﬁ@ef the B bRsidehefriRAIne dirflas11 foah€asidebsing
step, Is mxed with the refrigerant inside the

presspesfofi t@fewamgermtr Naintlylhe prossurh i theireesiyer %ohralsgdﬁethecﬁﬁ?ndensmg

press SR Tai RO R RREDS, YRy aRA hCH i SR IPRPFRGG P which

contafs/the hbnobﬁdeﬂsblﬂe $ASRhAGIr b E&idﬁﬁlar@e@y epesiatngiitro g’dn gas)
this tinme, the opening of the heat source side

remaigpzinsho hawid refsigomnt eonneejinganipe(o end thergap sefiiperapianertiag pipe 7
after Eé_l:eaisﬂl%tth%%? df éa? r@l&\psemgd %@Q&%r §l5 dﬁeorfeﬁ‘F %;? ng 2{9??1%&/% @hto the

source side expansion va
receivdr@iisl g&d-liguid eé;fatzgéd s liguid @‘tﬂntgefhﬁt drl dal eefeigendat) sitiigh contains

pressure of the refrigerapt. Nanely,. the press
noncwrd@nw@éfega@eM@@VPé theagaééaﬁtgsrwheor&eﬁ%ﬁgpwdew@f%&ﬁse

1 {eQ?n{ f Py J?Ef'a&ﬁ'&ﬁé‘ﬁ Ui réfrigerant fl t
aceigatur at e Lf’pgg@;%p C%-Qﬁlﬁlﬁs(e lpease qZISICO%?rg?nsows o
from thixelowenparhdiths abﬂeweg as afd rsesent to tbe:)hepxb n@m:e side ggtapsion valve 26.
¢ OI% tgis r;{ate the &150?1 v%ﬁfe) 34c of the separation membrane apparatus 34 opens,
and the space S; of the separation membrane apparatus 34 transitions to the opened to the

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 25 is

.gas-liquid separated into liquid refrigerant_and ga
receiYes 25| Yk wpressuithdidiereatink somasPORHRE bniie REsapre diffcsential Between the

ool RO oA RSBl ANy cosequnty aries

betwepabespate Shend teapacerS; 2Bhis pradsirb diffdreptiati creetes b pespaldive force,
flows out fromthe | ower part of the receiver 25 an

and ﬂilesn%aleéi%attiﬁ gasfontaingg p dhe g delngrrrah Ao S i, e ggace

permédied Rk §ep%}aﬁfoﬁ;%érhﬁraﬂé S8R Y Me'$ad4G, Sl bh&is released into the
separ ation nenbrane apparatus 34 opens, and the space

atmo$pPewf Hoheverethargas rarigerentidransitionpwer stotasviBdein itanmains amsde the

.to.the. ned to. the atnpsphere st .whn _sa doin .
recei\qh a5 BN BE TR (ots AR CARTEBIT e H0; Ren S0 PPpAten is
perfofthed 82 thelgredc@b8H ¥ifife, @1’5anoﬁ%d%nﬁbﬁsga’d,ﬁ%nﬁhﬁﬁ%fn@tﬁé \ighid refrigerant

corresponding to the pressure differential between the |
connegting pptedr sl the gastgfiigenand comectnmpipndi isglispharged fronpthe interior of

he refri nt, consequently arises between the
then%%%%@%§fcgﬁgathe space S2. This pressure differentia

C IR pLABMANP HIRPAHovEMBe hoioRdensabled ghd R dIN6:@B8d GoHAHE Enterior of the
_gas contained in the gas refrigerant remaining in the .

refriggppateiregit ¥), peq theatiswhatgp aalye g4e af theseparpinrumemBrane apparatus 34 is

f he space S2 side, and is released into the
Subseg{’%lo\%@p%gsfél However, the gas refrigerant transitions
(3) FEATURES\OF TH® AR CONDETEONER, ANDIETS METHORBIORr 25,

wi t hout perneating the separation nenbrane 34b. Wen
CONSW@%FESHti onis perforned for the prescribed tinme,

t tﬁb&ﬂ"é&%? grﬂﬁ@&“n%ng P%e aif SdIﬁhtan'Bgl 'aﬂ% 18 et AW onstruction have

refrigeran connecting prpe 6 and the gas refrigerant
the fotlomierfentugespi pe 7, is discharged fromthe interior of

10 the refrigerant circuit 10. In performng the
(A) above, the noncondensable gas is discharged fromthe

[ ; [ :

o e BT L P AR EITENG Edas BRI apparatus 31
compappgrthe sepatition sientuinectiban tonnectedse the ligRjd FAmIRESadFircuit 11;

therei-é(Hj%gAl R Dla-iln- %\Iag,eRSUﬁﬁglg 8&%@%% a%%:),geqlgpé rgmaining in the liquid
refﬁg}?ﬁﬁgééﬂn@&ﬁ{ e]ii%né‘ dnd H% gﬁﬁrrér']fﬁ?e@ﬁt CRRSHINIGHON aﬁ&"tﬁg ]gnﬁl.hﬁment

_ ollow ng features. ( n the air conditioner 1
instaliing stop €ibe mefrigengndiiraurttconstiutingsieeisseparitod byppagrabrase, and can

T R T HCI (E T Cha—

apparbfi€ Beican bé Relubancsinsieas #bth ehd@mveRithal @Se thay 0SR aQ@Ss separation
and nitrogen gas remaining in the liquid refrigerant

appargya Head Uithgpsgange agonnt of adsoghat.(lderdbyetha vecuhd@stingyork can be
. pipe. 7 af A0Ui - i he_ ..
omi BB oS L BRE R g b AL 54 G0 1o oo

(the Heyt sdurtenmitadia, thap@sendembbéinting)c har ged out of the
refrigerant circuit 10; consequently, the size of the
(B) gas separation

In the air conditioner 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.

Ther eby, the vacuum drawi ng work can be omtted

during construction wthout increasing the overal
(SDecsficzHy,@botm@op@amowmumommthsreby rehging Bt presurecy the

refri gglbaﬁlg fu%c} 618 éanclo %ﬁs}gﬁ egftg 'ﬁtc))gvur}gl;@er%w%ex% &g)heat dsgl'“&gfg cﬁeﬁegll chhanger

23 andithé iifidtalion side lh%at@x@]ﬁ@g@@fm egpRsling thé Aoiddadeshblegas &0in the
connecting pipes 6, In the equi pnent installing ste

noncerdgasable gaSFERHERING @fmg@;mt whesa nresste s deapipcreased, usnggJ the gas
Separgt'tl{g%’ﬁa%tﬂ.ﬁagﬁsl ?’nl 5 n%% %ﬁglﬁag%gg ?t?é}goglgﬁlg%é?anbgﬁgasddu% SEﬁlreQEﬁl%erant circuit
10. Itfiepadsihds anmpeovithe sépagationéficiency Ofitlte minicondenbaide ghsmghe
Wi t h the refrigerant inside the refrigerant circuit
separpioTHREMBEANg g 4p %@caélé%ﬁﬁ%g%»bleztf mereqsg e Pre s Mfcerenﬂa etween
r r
the ul%%géﬁl%gd &Eg g‘fre'esggﬂe?% ! O@Iahg %e%%rﬁr it %rleér}gﬁrtdeggﬁ, ﬁﬁQXpace S, side) of
the saparation demsabhe34pasf the sapiaragiob eﬂmﬂmalnet dppatatuast 345‘«hatr apastitutes the
si de. heat exc@inger 23 and the utilization side heat
£as SeRALA{LONGBPABHIS Sdepar at i ng t he noncondensabl e gas from
© t he noncondensabl e gas-containing refrigerant, whose
pressure has been increased, using the gas 5
sdpadditionnindhpair aonditi@er 1athd stte of Heergis separdton apparatus 31 can be

reduch DRGSR tar Serbptiongpayab L it Gl Bihefedefit na gipe
presehlr@nm@ﬂdﬁf&ﬂﬁhfi‘mﬁ%%ﬂ? WithhBe réeeiRveF 23) ROvidBIRY B8 Hqddide

because it 1s possib 0 increase the pressure
refriggrant @r@m i laﬂletrefrvg@eamt flowengipshe bauid §1d@éefbge@nt cirgyat 11 is gas-

hquldS eﬁgrgl '[SoI lgggld fae&?gqrﬁlg agg\émgﬁctzc{n %saﬁis I%F aﬂntgglw gf’f% rf:i‘"ﬁléerant the
amomaﬁ@ﬁffrabds@éﬂ PRIDfd0Ced BB Ih2tdaS séphrdtdbatapfaanis Bl Wue Subsbuently

10 gas_ separation aeéaratus 3. (O In addition, in
separ{itﬁ@ngﬂrscbgg@ﬂﬁr@ngp nsablfegasi ze of the gas separation

alR %ﬁ&’ﬁlﬂﬁ tﬁ& alt %Qn@ﬁon qdﬁ{ﬁﬁg J% §sea ?Q%ﬁ%&svalve 34c that

separ at1 on appar 1 S conn recei ver
dischargeq ihe rbheondanmlygas egiostedibpthe gms @apaﬂaﬂbnl apbegnalily

W th the receiver 25) Erow ded in the liquid side 15

consequent]yariiAg the Yeéﬁﬁl,tanﬂi ¢ [k that pequgaral thﬁsswrﬁﬁd nangopgdensable
gas uhhddbisdrySt ?eb?eefnfi ﬂg% rth ?f teQiittonlit thesiBASE thé Seg%ﬁatlon

separ at'é rigerant and noncon en
appargms{habpeﬂonmumelgbfanesépairagmnant the anount of
processed gas is reduced, and the gas separation
(D) apparatus 31 can subsequently separate and di scharge

t hpitRapcaades 5?5&%&9&%@ th8 2R LahdiliRbr 1t IR RhItest of the liquid
conditioner | further conprises a dlscharge val ve 34c

refrigetaat com“a:hgwpaﬁ god thehgs nofigondemsabitaggase 2 éporfnpdd using the

sealeas AerRiGERRLRS S ORI a8 s e earc IR il astihgreic

conseﬁﬁ&ﬁfyatteﬁpmmm MSAbkRps BARILIRNRE BHSAS ok?%éneéh‘é remaining
enabllng further reduc?lon in the size of

insidesthg diquid Tefrigengnd aprnegsng pipe Spad the gas radigsTanh @onnectmg pipe 7.
There%?z,pt% %a'oﬁﬂt of oxygen gas circulating together with the refrigerant inside the

refrigerant circuit 10 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 EXAMPILE 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 pipe 7 is perforned using the sealed gas,

such as nitrogen gas, and the sealed gas .is rel eased

i iesarssdhagsrrspriatien appasiuetiuelihe pboyementiopylambydgments is
provild & bG8 BoRlcAREnshBIc B HAEp LR HUN e o0 r K UGS i813e upper

remal ning | nside eirquid refrigerant conhecting
part afitixerebeiagr@ st ftds pessiblefo sepantnind elintieatt inodstyrie e thé. ga8 Gefrigerant
. ..Thereby, the anpbunt of oxygen gas.circuI%ging tggeth r
inside;ihe peqerisr 2é that Gistefe WaldivVaeon Rt 1t jsdrof PRsiidnto epiats an

L it j.ble to elimnate the

ehn“%?% g?agwgﬁﬁgﬁégﬁgggﬁwllgklg?@&?%@ation in the

r dlanisemprcanly, asm redudt ofeflnigg ameior ofahdistufAinfiODi4E¢lFPemaining in the

.. MPLE 1 13 Because the gas separati on appar.atus, 3

iqui SR SFE OUTERE PR P B B et OB R d QU o

exampRERBRANCARIBNSA T Y hikdSthé piphRPR cBhRfctddOMid PRsibfSthat a case may
refrigerant in the upper part of the receiver 25, it

arise irswhiob Shicuineistuse, sépry witle themenedridensabileegasniuch as Qiti_’qgeltl lgas or
o, SR B R S SRR 1 P

operafibhm nate the noisture that exists in the liquid
refrigerant. Consequently, as a result of a |arge

arkupievent thisithe spparatinn srembianecapparatipeddinpgbe epnngeted to the

liguid refri nt nnect i.n i 6 . . . -
receiios eyt E4-OE Rk pF RORE L W Ry s BP0 Byt 11, asima
gas sépaeatidinapparatus N6 e $ndofpokiited ih 4 heat Boyrce1gnik $0Z ofat siticérelitioner 101
it is possible that a case may _arise in which

it _ t he .
of thepypsentmedifipd sxgmplerdepicted indiSohdarbgmaregad [Gshdhe diyer 44 1s
[ r.: 1.0 .ca il
conngHed BIRL AR eidk e MY REG BFs, .82 BAGegR TrcHch AR heat
exchalgb®Bandohe tedeiven2 5, Tt prag\adsotbetdonsectédiio thepawmdticam side of the
.menbrane apparatus 34 nay onnected.fo the.
receiYes de hfer DORCCTLAR IepeRcy & mﬁ%awuﬁaﬁ}%a%ww Yalee 26.
| ik hyStnd %ofl@crn'ﬂk:lgs%[)ﬁr%xs ¢hd Gdlidparated A% difth3rged3d the moisture

separation apparatus 131 incorporated in a heat source
remaimnig indide thefliqund edfri garantdionnaiag pield afl the gedwefmgesas connecting

pive £ be Y apusuafod inuds heor Bistin! PGB e Dy atiows

Opmdqgnﬁhe receiver 25, i.e., between the heat source side
heat exchanger 23 and the receiver 25, but may al so
(5) MQRDUIET EXAMPLE e downstream side of the receiver

251 €. . bet h i 25 d 4h t :

<1 With U S P B e SR iParatEs angrrefe o b aul 6F
mem§idfic SFPardtes SERVoARM A MtefaB ¢ RAhABErecaNer 25 hoRivEr theQeparation

20 rena|n|ng%|n5|de the ITquid refrigerant connecting

membyiapeagpagaids hmayds cprfectegde divrunpghpat of thg reqsivise 27 vidghgas
ot G RBpSLTE38E, L BB S22
heat SdubdeRinfR20RXANPlalr cdnditioner 201 in the present modified example depicted in
FIG. 5 and FIG. 6. Here, the gas 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.
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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 menbrane apparatus 34 may be connect ed

to the upper. aart of the receiver 25 via 9 s . ,

r dfuribgenerst with thegas sepasation appaiatus 238, thﬁs)PPlﬁ 1gn ghdischarging the

0 t 0 ] :

sealed g%?g«gﬁé& sré{\?eg 813 igh ﬁﬁzlﬁ&gq]epkz@)gég %ﬁf If‘rgltrnlgﬁmgggﬂ reﬁl‘%%}ant circuit 10 is

perfoﬁﬁ&BBﬁtherfbﬂn\ﬁfin@q;r@oeﬁﬁid Birstpthie gae ebfiti feraritlifdr&detion Fhl@e 23 8a is
Her e, thec%as refrigerant introduction cjrcujt
openfrds. apd thsrmenrendeasablreasriontynies A rehigemat é%‘;BB]rYa&alisat acoumulated
4.
in TR S0P PRERAL 96 HIEIR0GPUESERNE, mepbongsps
Thent Ilhe dispharge palvt 34 of llhe se;mmmcmanerﬁﬁrana appacainp B4 sapenpedyasd the

erant introduction valve 238a for distri
Spaceaiooféﬁniepﬁwaoamm D PRAGHECHIEEILogs .t ean?fm%#f)ﬁ& atmosphere
state. 98 S0 06! maégetthé a0 QU6 sEpdrMforSBRAbALE APpRID B2 R6n
apparatus 34 fromthe upper part of the receiver 25.
comniwhi¢agion ivatinihe @pperipatt dfflee esiverslfap présoure slpfaeniial srigs between

the SRSl SoB LT oA R 8 e s R el g e

atmodphbfit gﬁeaﬁ& afid feWohdeddingSpreRerel dTHNeR fidyeri eChHed @M IPGhis
procedure. First, the gas refrigerant 1 ntroduction

pressyzg|difiereaal forans aprepelgive fongethe nornsndensebls 28 eontained in the supply

gas SRR AR MR 1 B L s A B I e Bk (e s sice

and id thkh eslezed irte tﬂémsmf@htai}hmﬁmﬁw PcUHod4ver, the gas
Then, the discharge val ve c of the separation

reffiggembeenianehpihe surplB gas EAnsiSions I 2 Al Wheae itgpeenlagss gpide the
space _ﬂ éwgtggﬁt é%h#]&{%{ng‘?f}? eﬁ%lsp g?rgernﬂ}r e X % W}I?eggthlt"i gﬁlganb&s executed

for thb pesudieed thae Ipataencohdafsallp ga§fmﬁﬁxﬁhg mthﬁmiqbfdaﬁﬁ'lgerant connecting
apparatus 34 is in comunication wth the upper part
pipe & pnd the gagredig@ ANt DONNGeting Pine f 18 difcharged fomythe H%tP%%Tst the

e SRR T S e Sy SRR, R A gace
interipr @Sthel rafrigerdntt diwua d Odhe gancefiipg@esgunteodictibhealve 23 8a and the

refriger Conse ntI this pressu differenti
dischiug valvs 3 8?8&%1? 1t tecss watwaﬁ@sm%ﬁéna@% Shit'oht

<SECONDRENMBSODIVENTSUPP! Y  gas inside the space Sl
perneates the separati on nenbrane 34b, flows to the

(1) CONEHTIITEON OF THRjA[R CONPITEORNERd into the

F HIES R Sy Dot G At P € ppiGReE 501 as one
exampledTIhd ie%@rit%rﬁap%ﬁﬁm 200 th tRCELUORH @hBsdimBat ¢18hd PRsent

space S1, Wi thout perneating the separation menbrane
invertian, Thmncqrmtsm@pa? bisicoprtileoEsesbing epferafior andheeating operation in

t he .nongon ensabl e r |n|n
the pl{3 Bt lem 1&13}1@ fafll égnlgﬁfzes {j ulrcﬁegumtp ethé: gﬁ (ﬁpurﬁp 5. and the
liquid Riridegait 26knc2EAY pipkicGhdRhd gas7refrﬁgeﬁﬁn$ ehraicgrs Hipemfbhénnecting
interior of the refrigerant circuit 10. Then, after

the heah souremuihS&hanhihe ugjlizatieaging e Furhersieas gearcanstituipheof the
i B5ES A 0t DEh LA @005 0,2 e g S R0 01 e

presemaémlmd&nenttdnathecsmmstas thetmzlizhteorgaﬁt S amiaﬂﬂtreﬁargemppemmhcmg pipes

1 are both shut off SECOND EMBOD| MENT>
6,7 o%%le ffljlrst embodiment and?ts modlﬁe examples, an thlc\a/E explanations are therefore

omitted.
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(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 apparatus according to the second

enbodi nent of the present invention. The ai

c dibgihericourcesmit 502 peinpiwelle C@ﬂp@wthwmﬂf@?saf Ilbr@l faHgway

eat |
swite AR V8 320 R e Yolle sl et KB Hee R HERR bire 04,  receiver
25, a heat3oughcé Ehﬂe ek]bamsioﬂ viablerd6g e tliguid sidenmectdlng2iapd aasside gate

the gas refrigerant connecting pipe 7 fqr connegtin
valveeNAasty. SsdicaescumernggR i dhs weseat pbodimesn c{m@Q to the

const{t Hﬁ&rr'@ B%t shitEe P.ﬁ’i 9L 25 (AL il @mﬁgdﬁ‘ﬂe'n{ bﬁcﬁf‘té ﬁiﬂdlﬁed
uni t and the refrigérant” connecting pipes 6,
examplee, @iniprizenii towresy MIchmg tdiee 52 muighe bndgmrammmam both

the wiliaiiok PR gepiepeaanaes S it OF histopice SERbEH SHeTERg Fingtion as a
condéﬁger e S8l SASTRIE BE th@'?‘gﬁ-i%gﬁh{ TRE RS IBRARL @Qﬁlaﬁ‘n@ ‘E‘he four—way

ore omtted he heat source unit
switchingvalvedi2R wnd drgbridgesirtchie S24npr essor 21, a four way

e ol e G R BR e 542 Tty Buigh ey drepton gf the
refriglR@t 18QUVIRR &hﬁ@n@ﬁ&%&h Qéblih@ Operatibn aAd hbgli §d)p‘étaﬁ6n during
gate val ve 27, a gas side gate valve 2

coohm@em@mn &w@@éammmdesﬂzhmommgssm Bk ami the rmwdﬁéﬁthe heht source

on tg,the, 5 constit ut. th
side i lchGflcl 33 S pEo GRS 4k B0 irHic e 18 cRBHERSr 21 and the
gas side ghieivaile 2D@ANMe @SN UIPDuEAS hbdiihgfopefatiohyths distkdtgdigide of the
valve 522 and the bridge circuit 524, and both the
compesser Hzandghe gasedneaie velve A8 seebe eonnseted.1and thoitake sigeof the
el
conn B8 15y FEBAEBELL 8 R OB DA PAIEEPE L
t hithefteldge vayuit S E@tiprivgs Yairchedk2Aland24he 504d dmd is connected
circuit 524. 10 The function of the four- ma¥ fﬁ&f?
betwezg thehesp soyrge sige begtexehanger 2 sndhe Bauigmidergate valve cte, 2
checK &f1¥d ﬁ{éhngé gﬂ%"ﬁﬂéﬂ@lsﬁﬁﬁﬁgﬁ Bgth_g? dﬁ“f%@ﬁn?ﬁ’&ln'tﬁ@heat source side
operati o ting operation; dufing cooling
heat exphiaraict Dhto thhecwdtivee BAr A checkdalvef52¢h eexnitgordy Swrdigtibatmah of the

rofigogint AATBC BOHASIIERIC TATtE 201 R TR cEP ek gicck RARE S2k permits
only (e rﬁpsrtﬁﬁftg)‘h oA %h@l%ﬂ’l%é?ﬁlt RS R 8&i 8R0S 1Y ﬁ{e\’lﬁlu?@sﬁ@ BatBQalve 27. A

connected. During heating operation, the discharge
checlsvales 524d reemits ovlyrthe disgihutidd ofithe remeglasﬁ‘smdbe gaciver 25 to the

L (L

side H¥@BExcBXSRRANI Rldc4SwANhP 6 IEANBE ide cEﬁeat eﬁ ?Ef $0§ide as during
circuit 524 conprises four check val ves 5Z24a - 524d,

coolipgopsratiare theduidgd cireuihé2h fltnh‘eoﬂ’ﬁe@tth@idm r;eéngar@m i 8awed through
er 2 aI ve
the effFHERBER Bk B9 oo oy g ang eSe it HoVBhy Fulhnd Bfifor the
recei¥R@ 5IRIW toRhATthe LifiRFAtloRRidearht @&uﬁfger S1 eide aftbr b@ahding in the
exchanger 23 to the receiver 25. A check valve 524b
heat sourasi sids Qxmpysiemealuy 3@;radBinonalty, sthen e edigarae dlams fronp e
Lver
utlthtEcﬁl %(thl ag eﬂohgﬁ%é}%tl%}ﬁi@?té%ﬁrdztﬁ in?aﬁ[tsglgrcé ?@IS tl)l\é?tl e()){g a.n,'g‘o er %]3 side as
during &t atirgespepdtion] thmbhklge cieagi mmﬁaldlﬁ sb lieat kheopefrigesdint @ows through

ate valve 27 A
the er%rance of and into the teceiver 25, and the refrigerant flowing out of the exit of the

receiver 25 flows toward the heat source side heat exchanger 23 side after expanding in the

heat source side expansion valve 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

side toward the utilization side heat exchange

V ) AL 1 ( r.51

siHrge.gsliqnid pidg refegepifarcfi ol hepBRrsesibe Isfigrant Gy fhat ranges
funct i . y

rom FESAUREH A0SR ek hels 0 Gl ALLRRN: it M eRbgpec 2,
includihg theelfqui ) eafidgdraitl conherting pipedd, thehléqued sitle ghtetviabre 27, the bridge
. receiver 25 flows toward the utilization 1si gglﬁgﬁéﬁt
circuip ¢hAhgesceis e 23, dad Hreieat WRPE AT IPARSIOh eIV R e M agitio, @ gas
. g ) ! lizati id
sde S BB IRL 90 AA0.2Be BOE AL B Rl wiaionsid
heat exxhdrpey st ththe datsotmeaidd hesteexhranges 23 noduding thergsa refrigerant

exchan 23 side a urj heati ng oper.ati on e
comm SR A Gk 528 S5 £ Y] S r ot AP sEREHRE PRI dPAvind te
compkdsS¥S2 1t Y S8 woiddSa Fe‘ﬁti%e%ﬂﬁ%ir@ﬁit 306lof e QirlddRditiaE 308 comprises
25, and the refrigerant flowng out of the exit of the
the liqued eide eefrigrant civmiiit Jueand thengastsulstreipgrant ciseuded Heat

exghanger .23 Si fter expanding_ in the. .o

R BTt U5 GuhSeoRRRAL b ot oraffon iR S P unich s
connécfdd' tb I8 Bélid Gide ¢&¥rigehilcifRNIT1 SEhe gﬁgep@ﬁmd@?mus 231 is the

circuit that ranges fromthe utilization side heat

same @x 81980 sepaationeppaatusedd in thermmedifpd examnle obtheHiplgapbodiment,
.23 I.hcl udin he l.i.quid refrigerant connecting pipe

andllé’ex?lﬁléﬁ}qndgh&gesfﬁr eonglglzltatfqg' valve 27, the bridge <circuit

(2) MIZFHOD'OF COBISTRUCTING TTHENSIF CONBITIONER de

expansion valve 26. In _addition, a gas 5 side
r efhei fgBewing explainsithe method Gspnstipsting theagrcopdidionsr S01.

. : . ey , _
FurthEirhGrd, excbAE g nbAARIGRL s LBl Qe Bictne PRedure s the same
as th&dr condétiandt b gohdtectiag medfodiof cheafitst ernbodiment, agd {is peplahation is

he gas side gate valve 28, the four-way sw tching
thereipgg g@ilpdlo  and the conpressor 21. In other words, a

(BENYABEEEN! irfrpsondi ti oner 501

<N0§gfn?3$|ﬁ§es tlﬁg (F:‘Fgg)ulggsif‘gfé(}?@ﬁ %Erant circuit 511 and

t lHEhedapidside gatefvrivg@7and thei gasside gatePvalva2 8ibfethg heat source unit

condi ti oner ,501 further conprises th as, separation_ ..
502 afg pnat, tes S seqlil e hes DR FEIRABEL SRA0ME RS HRr P ae rigerant
circult 8f HeAfNRMorChdiCs hhd B tefrikBRnOARUHTISkda® BordEPakif 6B are

231 is the sane as the gas se?aratlon apparatus 231 _
conn¢ated. ibenebylithe redirigsvantphas vofs prévélied insthe bastannes mnit 503 agisupplied

o AR S b RSP Ry s

met vetPudd the aindEnt GrirBRTkeftint FROGINIIUG tthéWkat Buréd dinit 502, e.g., if the
condi tioner 501. urt hernore, excepting the

refrigeeant eonnepindpipeyh AIF dugathgn meftigerapt canthe gxispalbisupr|egented

e n -
PRI el BT s SRS KR RO
refrigelume, ahaf the efiteladtbun<HIANSEHEERGABded €3NS bt eENARTH NGT hereby, the
STEP> 20 The liquid side gate val ve 27 and. the gas_.
sealed gae(cgaipnmaibyaiopeondensahle gre asmaBingds heditlizaggpunt 3 if
simuRRRBEd @Jﬁgﬂiné b Vﬁ?latgﬁqmg uti ?z?tieﬁ Ghit Bﬁ,lv@rﬁ&?gm’ves as the
creatl}qgastae erein the refrigeran
noncondensable gas remaining in the refrigerant connecting pipes 6, 7 after 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

(CASECOF BACRARGING NomEPNPRYSATLE 5 43 Wight Yeioryue
coﬁwgﬁuﬁ@qperant pre-fi I led in the heat source

f the refrigerant connecting pipes
6, Firét, aliecdse ngperfdmnng theropgetian that emc\igteethieeefigefant inside the

suppl enent e nd then filled needed., Furt her e
refrigefan ﬁé"“l’]te%ltoq&fg? EROTIH PeBHon V@ﬂ%tﬁ}a\g@eﬁ] ﬁ t@&%ﬂ‘?ﬁﬁe four-way
sw1tcfn % 3}‘ gférSQQtls inthe E‘ta{ Pfc‘i@d lgfth@ @91‘1’([‘1111@& tre7rief rthgelkdiirge side

ed is externally Thereby, the ’sealed gas
of the( amnpiressnt 2113 anchthe gonsidadéthe e]nbatesoga:s St@d‘@ﬂmmgarl%f 2hare

n|t5 f 30 simul rform.n
conneiis e TAET Hie B eieo TR o ey 2k £LE P RE2 88
conndcfql. INAGAN SRl So18@Ssid €ERaNibe valRe DB e el state Shefdin its
connecting pipes 6, 7 after the sealed gas rel easi ngl
e

openigg epregistedi Rmrahmnpm, theegas é¢ﬁigg@ﬂhlﬁtf0ﬂ1ﬁ@10§é’alﬂ¢@3 8a and

dlschér%%;vlfag 53 tnof ’ glg tgﬁl e s Is%pa.ﬁ 3 Oﬁprérgﬂfgtzm 575 Rl shut off, and the

gas séﬂ&@atfbﬂ%?ﬁﬁ&ﬁl@&ﬂlsln%dlrﬁbé&sﬂétat| ng the refrl ger ant
i nsi de e refrigerant circuit 510. 17 (CASE CF

DII§thasraprissMcNGeRpTetBy ith thegefgerant pirapiRd aid the gas
sp RS SFERITh M 14 e 52850y LR M mprsd

by thé ebriipigedoa2l, @it withe hédt Qolnye tide heﬂ&bmh@gexpiﬁ’ aa ithenfoui-ay
be exPI ained. At this time, our - wa i tchin

switcwwe ws£22; whengin hrat @t%ﬁ%@%ﬁé@é’aﬁ B oF the veuiba RS as the
s e, i condbn, H QEocR IRy Rty G DBk v
524a ef diednigige c2GuiafBt ambintietht ecteivands Uﬂctehlsnubak,ethe helg sofirce side

eXPaRSUER Gl CTeciadI S dovprae e S cerelitnds i paufs pherein
its op\éﬂfnéqsa f ggia&d' Andft h%tré’ﬁnget\ﬁlﬂ?ﬁl%és‘ﬂré Faﬁgm@ﬁﬁﬁ‘ﬁ & discharge side of the

regtl ernDr the gas refrigerant
compiressotiuotthoheat abwree sige Sxpansigntvalye 26 i tleetquid side a¢frigerant circuit

511 rizpioBE RoRRIng PiesSurh A [RaSYREAL ALY B SR PR Geure nside

the reédivet 35 Hbesah theionaehshiPdBssutd oﬂtﬁ@r&ﬁgﬂlﬁlﬂssaﬁseﬁﬂeﬂt@ the
activated with the refrigerant circurt 510 and the

noncmbawévﬂa ghy- c@pmmag (speciBigaliy, seaigdsgas) mﬂégerﬁmén aAfSpAray gas -liquid

nnxeg gh%sreglgerg%?ﬁlgé ?n k%{% or'e f aggftn?no g{f]ﬁ%@% ¥het %h% refrigerant

conn&XiHlg PASET affe rb‘lb@sﬁ@@lefs@aléd vay fldlrs &%&MMGB@VM&ZSV EuﬁE&ﬂmore the
wherein heat is exchang![ed wth the air or the wa

refrigerrat thae flows infe thaysceipaztd 18 gas-Heuid separatet Hie, §6H1d rqﬁﬂggrant and

on TS g 45000, 45 S

noncoeizasabdd gadacohulales $n heiupper ganeofhbatecsivear 2% and de liquid
expansi on val ve 26 connected to, the downstr eagdﬂ& de gr
refrigeppnt fgenaryly apgumulates, ngidethe eecqiyer &1, qubsepue WPyt drom the
{ five03B. Th
owef EUARE AP35 1 L) SPORRLRLBSE U SOOIV
11qu1d;mﬁng@a1m schet texlplahsatcsuumalsrde e2pangfontvabvel A6caxipdndsi, ttensitions to a

gas- 11qu1c{ t“%%l‘?agé st%{er gllajc{ 1s sent to the utilization unit 5 via the check valve 524c of the

bridge circuit 524, the liquid side 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. Nanely, the refrigerant pressure inside
the receiver 25 rises to the condensi ng pressure of
the refrigerant. Consequently, the noncondensabl e
s-containing (specifically, sealed 3@3) refrigerant_,

a
with ‘i%ﬁ indogr pig by thejutilipaton sigeheat exrhasgenhadbis evaperated ggs refrigerant
i QUi gk ef ki i ' :

oncs i A0 L R OTYSE s e B3 7. v
side geadadet 2B and tHeofoBr-ivay ewittieng ealee ¥22. 25. Furt hernore,

the refrigerant that flows intg the receiyer 25 is

gdB i GRAINEANSEAtSR SHLG. ﬁ‘%ﬁ‘poﬂeﬁﬁ{?Pdh%té]ﬁCL@r@P% ngRgpndensable gas
can b%\‘/@@ﬁ&ﬂ%ﬁﬁ@ e 8athe g?ﬂegbﬁ'tiﬂﬂ 2932t § 251 OLha Hrst embodiment and

reover, the gas ré&frigerant containing the

its mohfieberchandesh Thisgasceductintieahms as tha dperaippahatphigchanges the

the receiver .25, and the |iqujd frigera .
noncqndfpsp 4 1 ek PR O BRSPS of LT G Pedgxample in the firs
emboaﬂf?éﬁ,%ﬁq{sle%pfahgt\ﬁﬁl RyerbfopiRhfted, 30 [ ower part of the

receiver 25, and is sent to the heat source side
(CASK ORI RISCHARGING NONGONDENSABLE GASYWRILE PERFOBMING
' e side expansion valve 26 expands,
HEAJFF%@&S??L‘@%A‘% gas-liquid two-phase state, and is
S @It ! tRe b4¥@ ofbbifbradthf G dpRidiioh thdt dirbilgtes fRGKrRtane inside the
~524c of the ridge circuit 524, the |iquid side gate
refrigomnyeiraipt 514y thp beatingwipgration wil &e gxplamsAnichisigng i%pﬁefour-way
. 6. Furthermr e, I j At & . .
swite g v P8 e =2 G PR ER M EAOR, . th dischargo
side ofXlEd 0GR essdB2 Wahidithicpas bidel @ate valve 28yaré bisnndttetl | stdtth®intake side of
si de heat exchanger 51. This evaporated gas

the conagptpssgef hand therged sidg af Heihsalspprediderdicat ettbargsap? @ssemected.
inachgh o bR st SO CAARRNLSNANISC L 10, Ml Ut
regul&i2@ .Fulrthetnhors, the ghs refriggan antr@luctidmataye 3% apahatischmrge valve

t hat di scharges the nonconde bl e s, 5 _can he :
34c that Fensiife thes sspasation @ﬁ@ragﬁgii éﬁeab%? el °;§i§alaﬁi ﬁ}e&ﬁs §eppration
apparfus LBE i infptungROgiigent and its nodified exanpl es.

This procedure 1s the sanme as the operation that
dilf tleaogpsessdre? ] s acivconaiowsla Heaefypsrant ciriet Hlidsand the gas

separgte az{g%%?lps anﬁﬁg [ljlialtﬁgtﬁ{e,,zt 1H3}flq éagerg%glé%ggg ﬁlz(q%gﬁtloeanid%ompressed
by th%%%ﬁ%%? 29Neht ®dhe ﬁ%‘%ﬁo%ﬂ%m%WQz, the

_ I LE PERFORM NG 10 HEATI NG OPERATI _
gas side gateohlveei8t andihagas refri ggrantapiogsting pipedi. Tha refrigerantgent to the

. refrigerant inside.the .refrigerant .circuit 510, by the. .
witizfE{rRES §apReh ot iy el ADE Higber i p the i fization
side He@Udxch@ger SV Tiﬁ@é&meﬁs'adw%uﬁﬂx%fﬂig‘erm floR8 tBloake tiéaijuid Rrigerant

by the broken line in FI 7, i.e., the discharge

connestifg po¥e & Hie liswighride gafe valve A diheleheckashey Tdbgf e brigageircuit
_ ! . . !
524, 68 SE RIS S8 A G PhE St LB bRl 2 g

to theh@ins@¥ah idg of thdFeddi ferQ3NGCA etate wheneindidiobeing istlegulated, the
heat _source side expansjion valve 26 is in a state .

same i, EpdRGeqolin s opeiting and the wdigeatmd arespye fMgIRpIEM thpdischarge

e G5, CAUAEE 2o BRGSO AL i i

refrigeepaeiatuitdil 1 ajspatethe soRBhsiag praseirh of thetrefifgerana Manidlg the

refri ggraa%t gr%Es%{'g 1In|51 2 thea egealggrt 75 ris%:s% %o the cloHde%lginlé%li!g’sggresc}f %geer'efrigerant.

Consequently, the noncondensable gas-containing (specifically, sealed gas) refrigerant in a

saturated, gas-liqud 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 510 and the gas separation
apparatus 231 in this state, then the gas refrigerant
is sucked into and conpressed by the conpressor 21,
sent to the utilization unit 5 via the four-way )
the gasyiefrigerany conplegidngpipe 7tafier rejppsingitbpesegledag.dlaws M thg Fepeiver 25,

t he . refri.ge . CO ' ' ' .
e s AL B DA PR el B AR Al rcever
25 is ss-hQal sepaediad sl liyait Refrigerahngeioionabtidehyablldigas-containing gas
utilization 25 side_heat exchanger 51. This condensed i
refrigeraghiMorearar; e gante i gEH conauihihe meneqrdgnsgble gas accumulates in

the e ARGE A2 rpock A8 28 Ve BB rPEigkf i ohfpdin ¥ XA imside the
receiviez 25, subseqguehtdy flows vecieoni ¢lic BSier part vhihe remeiver 25§ dnd 1k eatt to the
sour ce, si de expansi on val ve 26 _connected to the .
heat seamﬁc}ee?&mﬁl%vagve % It digaic et esen sent o diShex gource side
o r | o . €
cmfF 4L 14 AR ko RS A SRR S HCIIG i
source aidgihag dxcliangeh23 diasbhehregk valie Si2did obthetbindge ompuiesklor

21 to the heat source sjde expansion valve 26 of the :
Farthp gt TS P A o P PO o 0 et PR iABecicr fraboiates, after it
is hedt SRARASEDWitR bR DE Waer QbrviiCasitBe héd) S6 @08, THE®bYratdd s refrigerant

refrigerant pressure inside the receiver 25 rises to
once agan soudestsiningthp cempressor @l vihibefernwaeswitching valve 522.

nsequently, the noncond abl e gas-cantainin
(IR TR PP nelopeteln RIS SNEGTT D ot h B Rl AleRne
noncciiehaBleaths cB@Be bérfivthikd The QfinedAs The EVRL a‘;iaqabxm stafke This
liquid refrigerant connecting pipe 6 and 19 the gas
procediaieris ghersame a8 dirber pmentisingé operatiersthat disgwegas gonepmdensable gas
i 302 oB o LA J 1h0oh IS EARLIRE s BeRARG R psin e
gas sdpandtiohlapparaiue 81 bhthermesdifiv®éxangile Irsthg figstlehodinent, and its
separated into liquid refrigerant and noncondensabl e
explagggqnplgmemfﬁ;er@métgg. refrigerant. Moreover, the gas
otk AR FARRLR 981 b0 DACAVIARRARLE, 8P Speraion tat
dischanges thh @ohéapdetkabkf gas gemainingtie thpdicuid tefrigearantroohadotiag pipe 6 and
insjde the receiver_25, subseguently flows, from
the gasElr)eqiRaF CoeFURg PlPﬁézf'fO_é‘& e%sw@rth%?n&%@ticgcyéﬁij b 645t pperformed
usinghﬁ@éas%@ﬂa{rﬁﬁoﬁé}ﬁﬁrﬁm 1S8PArBliNG 1R re il fardt it Sihe refrigerant
refrigerant sent to this heat source side expansion
circuiy a1 % gh@Gnexgathel first embpdimeano asd tomadifiad <kamples

- t nd is sent to the heat source side
(3)%{ﬁﬁﬁ%@}%ﬁvi a the check valve 524d of the
b8 €1eCabb b bthEntRaéd gﬂ{soseﬁh&_raﬁaﬁ hppir&us HE thefeb 4198 BNnd the

sent to the heat source side heat exchanger 23 o
separgiiapoembrioe appparatps B4 are conhecied wir dheagrgaefrigerant mitnodweetion circuit

ter ,serving as the heat. source, This evaporat.ed gas .
238, Yy bR R onb e Rl M Sl ARG e ffrated in o
heat sddrco¢iudittode of ab hir\Woidisivhdr®i iE thedr¥RnbAddifled ckhrple depicted in
heati ng operation state as well, the operation that

FIG. §itheyamapsshe pes sengptiomarnisyp 21 gabe Ea5 epdopiaranbr ned
) ANDTHERME KD Exa0tbLRY operation state. This 15
procedure 1Ts the sane as the abovenenti oned operation
t Mathediisednditgasrsriin c 60desispidigg Baabovdmdrnitenabgdsi separation
operation state, i.e., the eratj on that _di scharges
apparﬁﬁ%ée mgéh&éﬁ’g%rapév B%%omlﬁctﬁﬁ% thg diguidesids refrigerant Circuit 511 to
limiRRP oMM réddi 'h*ﬂﬁeﬂm{ge@mg £ d Sinf R the 5if bonditi
elmlerrboél)i rrentr, aﬁg{gilts expl anat }ron ?fsﬂ’?%egrégg ore or%?t?% .1oner
101 in the modified example of the first embodiment.
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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
connecting pipe 6 and the gas refrigerant connecting

pipe 7 frominside the refrigerant circuit 510 can be
<THIRD FNBEWPIMENIG t he gas separation apparatus 231 by

INEHTRH ' NS the refrigerant
D Cgli cuit %%E@%ﬁgwﬁ’yﬁw enbodi nent and its
MG ¢ &th shampliesiew(d@)a rfERefanECir&Xt dMRinEirdcaaditithth] @Heas one

apovenenti oned gas separat.ion apparatu 31, t
examplecat ia\rsf;lg%tlgﬁ&;wétus §%€§5ﬁilas F%_ﬁ‘eﬁ«@ﬁfﬂwﬁﬁ%‘ﬁalﬁﬁ%\?ﬁgagméwt
invenfibf. IRARSSEGH eﬁl'gt@di%t,gﬁéaif g(gr[dit?clﬁfe?%m ﬁtcﬁﬁlﬁﬂg bt Qdling

circuit * 238, maybe 1 ntegrally constituted, as in
operatihe agdbeaimgapetation, thp pamadsthe 31t conditiopo 58 ed thesegond

eat soyrce unit 602 of an .air.cqnditioner 6 [ he .
ermbo AN G PERP BSEbApires ) Ao e Yz Wit £y i favid
refrigfnt &ﬁmg&ﬁlgsﬁgé% ahd At ARPEBLA c%lanbé%i;% d 7 Ksrtconnecting the heat
enbodi nent.” 30 (4) ANOTHER | FI ED MPLE In the air
sourcg andil OPD ard the BOlizatgmundtiohpiurthemipre, e ceingangss SERAEEPN apparatus

1031 87 R anCora iR B aRicH o i Bt A Y g some o

the ait BondBlidii¥k 581 6f HRis8oHdnibARh &t hdiifk dxBRnERIH is Gdraéfdte omitted.
circuit 510, the sane as the air conditioner 101 in )
t He theoeresant embsdimsnb thyt gasisepar ftiogt appataensi 198 A pringipally comprises 2

| > CONSTI TUTION OF THE AIR

separé%ﬁ%q%%%@l%&a schematic view of a

I elfici sgparatidn @ieibtiink apparatis 4034 sspachitdsi theaoncbifénsalsle gaefrom the

exanpl e of a refrigeration apparatus_according to th
ﬂoncqqﬁlﬁwbl@r&?éwpﬁ@wns;ﬂa&rﬁ@aﬁr%g‘m aepunpnaied inghe upperRg of the

_ o . . . S o o
recei 5 23 G ERGHL Bl sopdrdd BohoiABiable3af buc i Iefigerantcireuit
510, thhearsapethesepdratiai membrae bpparatus 39 df tfe firkteandescomd embodiments.

enbodi nent, and conpri éf‘{s a heat source uni t%o.o , the
The sgparplionmphrans pppaatus d 134 eopnestrdo thetersiyen Zhyla e gas
reigE R o i e 00 in (PR3 CAbbARAE the KRBGA higbrane
apparatue 1084 tompitisesrasudepictesl in FiGt He amepparatex vapt boily 3gas

separIguFHRiRe PR onaed oo fiegh raridons o5 sPEGOhside fhs pgparatus main
body 1094k info 4 §fcs 8IRipaeart BRle Phdd £QJa6k §] @oRMmskéin Sillef ine

second enbodi nent, and its explanation is therefore
comngypi¢atiod with the gheeref gesantinteoduotiomeinuit 33$ea disgharge valve 1034c

) ration apparatus 1031 pr.incipally. rises.a
conn&ERH T0d StchShiard s papabil S TSR o AR PR §o the space
S;. InTROPIRAR eBibBAINKINY Shd SepArSRAMcdhtftnd NB4BARELNERABAMNcRapable of

gas fromthe 15 noncondensabl e gas-contai ni ng gas
selechregly peaieating gafarefragesaniniiont g neacandensablscrassanteingae gase

. Y i t iy
refigkSHE A Hino s it PAALS A BRP Richitithe, siligone rubber
membrifde, ahd ehesliitep isased Re saelpasiarion Msrirane Hapgahdhoipodss

of the first and second enbodi nments. .
membrane 1s a homogenous membrane that does not have numerous extremely 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
circuit 238. In the present enbodi nent, the separation
menbr ane 20 apparatus 1034 conprises, as depicted in

FI G 10, an apparatus main body 1034a ration . .
R134qwsest axibe 10t b 6 Jor e cani <, 2 ki W@tﬁg K1y cSttained in
the nﬁ%cr%ﬁ*igﬁ(n@seR&@ﬁ ﬁlﬁ@?ﬁfdlgg,bhz% gﬁ“h[ghep@l% HEbABng PiRtsdf water vapor,

space upstream si a space $4 (downstream
oxygen ghe) andmitrogemeasi thay icambasdparatdiebygthss mompoioge mgmibrane. Thereby,
i ntroduction cjrcuit 238,.a discharge val ve. 1034
the scpiiBRPaTTEnS HE sap solecsivEn st ol i & cF BigP it rom the
MihiBW SdslGHtainid st‘éﬁi\%é?zﬁﬁ EigichINge tISRPHI Shich s
noncthe_pres%ir?t eﬁggdggent, he ggﬁéfét?%ﬁ nenggggg 1d§4b :
gasequs ey x@rgreitbe anecondersbble gaf and dieaies rafBgraniacowmulaied ig sy upper
ref ri gerani..fromthe noncondensabl e gas-caont ainin S.
part qf b ey dhaS). thetvlw o Ut i R R e R S TR P i e & nto the
spacd BMIh& B refridet £ 08tTowbERS it 1B H3Qidea sl tHah thel spk@ S4 of the
used for such a separation nenbrane. Here, the

separplintpoeabsne pppaspan é 034 and the sgkenodeohthaempesiaigl agpeannected,
have i s 1]

ot R ARG SAYE SRk EBaPRE Rl 54 My e

refriggp@e thatdpérirrars thedepiadon peieaic 10346 hed réturas tgo die refigerant

. menbrane through.the processes of dissolvjng,
circuip §- Jdgthofhe gatedéscanty oyiflavnefrouitl 04d inprovigsr ge that the gas

refrigREPRRGES o AR Fa0bBlc UBpledthrd Bhchs ltAbwei Ferigerant

pressueripadethic sefgerangciacuittS¥ Opand tha grysenm tdif&n;alnttzm attvaer the space S;
oor | oluble |{n.the rane, do not ate., Her

and thcpaed & enchBisPY _Lﬁ glcwﬁ%f Jreil hggwﬁvsﬁ§$§0w§&%e e

noncdiRRHsBk ézggreif?afu{ii&g ﬁ{sﬁﬁtth% %a%ggg,?ﬂhﬂi) tﬁéﬁﬁgio,g};)(}%g@ﬁy c;ﬁﬁglg the gas

the R32 an he 25 con the m
refrigesint iogmaraests tiR4@parationl niRdbdane 103db.adnid can tfeecbyt dhisahatgdeghe

et . Porati | weby
noncqiieniali A A0t Of NEg DARBLS BBEAAL ed by Chis nonpor ous
(2) MEMIOYOF CONARUCTING BARKA CONDEMURER 1034b can

sel ectively perneate the gas refrigerant fromthe 5
norledatevingExplagsshe methodof sgnyyaisting thejagreqoaditioner 1001.

rurt S GG RSB ARl R g BERSRUR s o sme
as the £if EdriditicHRt 1 *6AUALAE RRktHoA offie: BRPEhbodideht, 8hd {t§explanation is
recei ver 25), thereby causing the gas refrigerant to
thereforpomittedm t he space S3 into the space S4. The gas
' ! t ' j i.5. provided so that
<NONE OB ARl B IS Rk G N T b T Sopar at us
1Q8fcrahélsdaled dashakbeenirdleael, thbeiqoidngdegiovaled 2Aaard the gas side

connected, 10 and conprises a gas refrigerant. return .
gate ahys 48 afthe heatispgrce ypid d PYd arcopensdy crepting 2 sipte Whgaeig dle refrigerant

circuii gg%qgfri]igmoﬁ ﬁ}ﬁ‘{ Gl &%?%fﬁigelﬁag ci?cglﬂq{fﬁlﬁé. I‘P%t g@g{?{ l?lﬁ? 6902 are

returns 1 nto rigera
connddézde Thedeby, ghsrafieforarg eha vtas pod-fillodvircthe heattsod@d initd 002 is supplied
rovid so that, i gerant, returns

d the gas refri o the .
to th W%%@%%w@“&fr%é@aﬁw@gg 3ty cqupperl Ehiriggent ﬁ@ AP {s not
met jhf WithIBE BountUrGSFigeRint PRLARILR%h Rfal LaREAMit FOTCHI if the

510, and the pressure differential between the space
refrige@mil Sorumeckinge pep@ dearSlongathen mefrigbrpnbeani heexésasally. supplemented

' rge | 034c c rel ease the. conden le .
and s TR e e g B30 st iy 0T RIRC GRS
refri g@aiD IR chtireGaibuhNEF the eefBi@drant needed is externally filled. Thereby, the

sealed gas (containing the noncondensable gas remaining in the utilization unit 5 if
22
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refrigerant to perneate the separation nenbrane 1034b,
and can thereby discharge the noncondensable gas out
of the refrigerant circuit 510. (2) METHOD OF
CONSTRUCTI NG THE Al R CONDI TI ONER 20 The fol | owi ng
expl ai ns the method of constructing the air

simulgsicansly Berédrming the segl fest 198 thiwtelizatior Bt phgvhifeserves as the
nonc RRABIEHS 3o Bnfiin Wi fadt o Eiing biles B PR scaleg gos
releagifig $thye, i§ trisdd venip ddi rofrigeranaindidettbe exXitamaicironit 0.

therefore .omtted.. <NONCONDENSABLE GAS D|.SCHARG NG

STHRBYS SBCYF ¢l pliononeTafiogds P g@w %CBV%%S% cqTRRressor 21

e THFE [ ide gate valve
and C‘ngﬂg?’q% ﬁﬂg‘i{ rig 2Rt Y el bt REcGRs 16

source unit 1002 are opened, creating a
(CASE OFDISEHARGING NGNCONDENSABLE 6AS VHILLBEPFERFORMING

I .0 .t 5 and the refrigerant circuit of the
(“)Oﬂéé##é@ﬁ$%grﬁﬂ$¥ 1002 are connected. Thereby, the
r &fifst, 98¢ ARE of PAortBRe MeDpbiaibh that Birb1fte§ 8Rre SRXFMBInside the
unit 1002 is supplied to the entire refrigerant

refrigetant eirquitsH®, byHbowewling dperatios will dgiexpldineds Af thisrtame, the faur-way

switof i3Iy 520 s Bithe P Beichsi ™ty eistid D KNS, i, thpischarge side

of thefeoinpredsbr 2 Nend thefghi SiGE BNthe HRAMBGE RElelieREScRangér 3B Gre
| ong, then refrigerant can be externally supplenented

connegtdl, apdihefintakesidaof thecaupressurrkiaad e gas side gaevaleals are
ree uni. 002 is not_.pre-fil.l | refri L
conn G4 EFscMidn, Micieal Sued o Bpaboibf Frilhol s STl 0 i
openify ifegalaled. Fadtheetlore] iRy @b Yefrigb@nt ingrat®tiog aglve 238a, the gas
(containingrthe noncondensabl e gas remaining in the

refriggeant yesunivafyed 9 . onfl thexdiscinpag viahisdGds (haperrsENs WG sehe
Whi

separfilarhEhuOfht O 1L it 6 AR B ettt iR BEE YOT B0 an
unuselatatect i ng pipes 6, 7 after the sealed gas releasing

step, is mxed wth the refrigerant inside_the

Fdf ﬁaegemmsswi Fcgpetivpted with thepeligerané girguit 510 and the gas

) i G o | vuati .

separ R YRAERL Q01 R Bulchlhh Solfle (ieRhon t p@RhNE hdthme as in the
secondresitebdirhére. Fefhengereatie operation bf BitGefrig@ABECI@RIt 510 is the same as

. D S DENSABLE GAS, VHLLE PERFORM NG
in thed@fﬁ%m@%ﬂ%tﬁwwaﬂ?w BFSRTHPTHES or i ng t he
on%qbll&oingablaﬁis&ﬁ@gﬁi%am drtidchingigetha Rbnd oA bdiable! s from

. refrigerant circuit ¢ by the codling operation w
insiddyiic exfpigeianedreuitt S 10hisingtthergas seharafiouappasatus 1@ 1s Wirste thierggs

SR T
refrigéranf3dpp1 &agatatscemlhatel I tHRaRpeSPIH 6€the réteivRLaS is introduced

. .. exchanger 23 are connected, and the intake side of

inside the sermgicnssembrane apparatie | s Sybstauebvethe goy eefiigerantaetum

valveGRPE6EEY se Pt bhBne LU NSR10SPNEEES U ERERTLAR:
val've isinastare rein its “opening1s

presstirégudidd e spodrd, k€ thieparati e m@abrarefapp @andn34 reaches a pressure
i ntroduction valve 238a, the gas 15 refrigerant return
the samg aphe pressuse obthg refrgeansdemingonthe vvéakfcﬁggﬁcoﬁth%wompressor 21.In

S0 do&%?ﬁkisbweesgtd}?h@&fﬁaration membrane apparatus 1034 is in communication with
the upper part of the receiver 25, and a pressure differential consequently arises between the
space Sz 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
23
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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 510 and the gas separation apparatus 1031 in
this state, then coolin& gieration is perforned the

contagreeen the Supplytaas U aeran mstslgithisnace Puparmeaies e, sepaation
e8¢ 511080 5 SR SUATInEEEHL b 20148 40 SR Bompresr

21 thidagh efeofae réfitigtiaathenuth @alvel1001d. BHpwexpt, dicnsontbidensable gas
operation of discharging the noncond&gsable’%@gas from .
(nonperRFAnERAG), FanHngeimmde BIF spaserS: 50 I U #s fidegay permeating the
[ [ tk f:ri
spu BE0RE8 AR T090) B4 BodElo il s A, BRIl S B
by theopeminglefthadlsehagps valonl @34ei Hghigape2bon &f axegeed fur the prescribed

. supply gas) that accumulated in. the er part of the
R L A R it e diguichrsiridepay Sppsling pipe 6 and
the gér‘@'?ﬁ{ gt @&%Eﬂ%‘ﬁip@@etéldisg{%%@ﬂr@ﬂ%ﬂde thB @efBi@Srant circuit 510.

efrigerant retu valve 1041 a of the separation
mehvinthameora pafter sheusont OBdensablogasrie disclharged fremrindidé derefintgerant

cirn{5TH Sl RS D BRE 5 L4 BT B soumpatve 1041,
and tRSdibdHarRI RSRUI0340 that BEnstiafte h&egéae BépakdtO apPardfustiDe] are all turned
i nt ake side of the conpressor 21. In 30 so doing, the

off. space S3 of the separation nenbrane apparatus 1034 is

casgior bRl NofconiriRaBLE Rds Rarlif PiitbkFiinG

HEATEN@OPERXIIGWACe S3 and the space S4 that
corresEonds to the pressure differential between

! . ) ¢ the .
cotfedRbeving explainsthecase vwheeein drerapgeation tha gircylgtss the refrigerant
.. r . i.nt. i r .. ’
insid ET S EraRPhA 4 S PG iAD v} B RTREAFSR APtk time, the four
way §wWitthiHgstalhe: $22rig én tharchté depigedby dferbralesnditie inF3G. 9, i.e., in a state
contained in the supply gas _that accunul ated inside
whergip dhesdiseharssidrorlitbe cerapiepior 34 pafonnpeipd nibRBrRHde g3 XBlve 28,
and th Qe SRl BERREt 51 SRon L 4 B8 S S118e bl Bl side
heat exehanger 22 lveddidiéd, the helnwewee sidekepasinnontieXablira gat in which
. nonper meati n as), remaining inside the space due
1ts °P§§Bm8 H%r%@tqdeg\‘ Ft theegasEeifigrgnt Wgoéu“é‘é?ﬂd’rag‘iei ﬁﬁa the gas
frigdBP IS vAR3AR4R lIiBhab g2 ValkR 033E tabfortififte tH
re rel eased iﬁ?oqihgqggnosﬁherég ﬁy t he opéhi%glofetﬁéws
separafiiscipprarpeusvH]3\ erd QB dot offf andihs gapsapataition apgaratued03 i in an
for the prescribed tinme, then the noncondensabl e gas
Fning in the liquid refrigerant connecting pipe 6
ang thel ddgnpdSor Bif 512867 AL wiR MESHI ¥8ar CREUIY 51®and the gas
di scharged frominside the refrigerant circuit 510

separfijort 4nparaswsel 034 fin dis stats, thersea dieriareinsTaiien a8 in the second

oS35 U6 PR bt S e

gas sélﬁfz{tioﬂ%ggﬂht\fs 4081 i thakatfe 10thE operatiam th difchatiexB® a6@@ndensable
val ve 1034c that constitute the gas separat]on
(ﬁ@@l@md-

gas ighg spalingopeosonstae. A its gxplagatiogfip theg
® FEATHEESICTIR RODRDPH o R, Wik T BFRSR RE CrinG
METHOD THEREOF

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

unus

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
24
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15 The foll ow ng explains the case wherein the
operation that circulates the refrigerant inside the
refrigerant circuit 510 is perforned by the heating
operation. At this time, the four- way sw tching val ve
522 is in the state depicted by the broken line in FIG .
separgtion] membrang appayatas d034itkat selactively prraenias e refrtpsrapt, bupatherwise
conpr or..21.is.connect t ' : .
has AR TR Br 3¢ e @RAREEE 1 Pl 261, 30 BUhadhP c3blnkine

methédyineled £dt 4rql debend@sbadishentef t he heat source side 20
heat exchanger 23. In addition, the heat source side

4y MOBHAEI K W&k is in a state in which its opening
| oiHe8L h fontd LAl plhFur BRI ELMBIARN so th the gas

refrigeainy eephtdd] ia, thastpatahion cieschranegepuatusel 058 3ghetirhead to the intake side
constitute the gas epar at i appar at 1031 are al|l
of theqampregspr 2 LK@ th gasgalizerns P OWﬁl%Hapgf At gy pejrgoyifed so that
i i ' Qh atatioRGhdnfithed
@ o gD R £ b M UTRSRERLy B ot
apparse d 034 anhtheheatr atirs si@Fkpamsishvavel@deynstisemsadesspecifically,

heat i oper at i.on jn the second enbodj t i
betw??@%?)&‘%ﬁ%&re%sﬂ%e?fﬁﬁ? Jée tlswgc%ﬁé? 8’61?%?1108]“’31"%?% and the check valves
524¢,r U9 BicHd g8 ekt 52P 18k ANtsak RepSfonSHPalafls 1991 incorporated in a

apparatus 1031 is the same as the operation to ] '
heat spurrechmitgld 02 loé am ain combitiosal @1 ofths presentiraodified pxaynple depicted in
FIG peration state, and its explanation is therefore

"omtted. 30 (3) FEATURES OF THE Al R CONDI Tl ONER, AND
(5) MOBIIGPERUFIPRE 2 METHOD THEREOR The air conditioner

1001 of the present enbodinent differs fromthe ,

c oNish theabosemerttioned ganseparetipn pppastiuses 1931,1103 1, thexeceiver 25 and
the s€ Qllatiog %n?nfraﬁ haﬁ)gfa}ah?stlo%g%es go%glggec? Uﬁoad ag%ﬁig{nlaﬂt ﬁlﬁ%ﬁucﬂion

onpor ous ne ne 1's enployed as the Separati on
circuit@ BR)han the kOS&HEr 26hing hecpsiatiby hRmbr iR appaReRA0L ntsy be

menbhr ane apparatus 1034, that selectively perneates .
constityied inegrpte Pa it 2 SRCPEIRHER APRAEatUH b33 It IReorparpiedriB adgalespurce unit

] " 0 r
1202808 B 5310502 00810 A ol dBAE B0 e
same esrtiedianeeasationdippadais Bl Eb tHefdsRirkbddimerdih At this time, the upper part
abovenenti oned gas separatjon apparatus 1031 i )
spacedpfrst S AREPTS GPH%‘E{eaPhsédfg%étﬂe P%ﬁtt?ér%ﬁ?b@%%é‘@toé dhe rgceiver 25
is corfrl3€ted &P E%ﬁécﬁ% BRARE A% 2 RRATR Sl dP e !d%wﬁﬁjrééﬁpﬁge bfthe

the 1 ntake si § of the conpresSor 21 via the gas

separatefir ingmbeant 1084Y is@omudctesiutb tthel gaé ke frigatantrentflow qurcaitil@étl
ef [ t outflow circuit 1141 is
(6)A§&#ﬁ€i‘éﬂ%dg&i@i&i%ﬁ§i§@ aration menmbrane appar at us

143 advERBnthRRY paPslpaRtidsh AFpARARNEI 10heM@bdiPerdS and the

downstream side (specifically, 10 between the )
separglivinembeane spprzatys 10lemag he iferplde coristitntek paisthe gas separation
. arvalsg 126 and the check valves 524c, 524d of the

Ppargiy g% ‘circuit 524), as in a gas separation apparatus
118 2ddi660) A Wedif orlditicherdTEAD1 SEOL! 561,601 lof IHDZrsOémBdtiment and

) air conditioner 1101 of the present nodified exanple
its megbii¢dt ¢xenples, the|separation membrane apparatus 1034 of the present embodiment

and its modified examples may be 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

25
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(5) MODI FI ED EXAMPLE 2 15 Wth the abovenenti oned gas
separati on apparatuses 1031, 1131, the receiver 25 and
t he separation nenbrane apparatus 1034 are connected
via a gas refrigerant introduction <circuit 238, but

reman A eaEer ey POV 81 ey R EGRARCIE o 03¢ s B gorterant circuit
511, AERARARS &%@Q?%g@dlgéne}%%i i HehRREEd Snidle 8f ﬁﬁ%gffrst embodlmcnt

source unit an air conditioner 1201 of
<FOYRTIEEMBODIMENT2xanpl e depi ct ed in FIG 12, the 20

0 CEAE oSN SRR CHEL ORI T CaRppRRR =,

t G PGS s@HeﬂlE’tﬁ‘c HBwidreR e gifar birb e o SADAF @éﬂd@ﬁbner 1501 as one
menbrane 34b) of the receiver 25 1is connected to the

exammesmfhlaa 1pdi genhtian Paviitys aseerdingdo shefourth ﬁrrtbnélmmnﬁthe@awm

et S R S AL o
operalbPhfid EéitingANElabioR, %HQO%T@S@&@M@M&&ﬁIﬁﬂ 130823 a plurality (in the

separation apparatus 11 the receiver 25 and the

presegtembcahmgw it of uipkvatian usits ¥, ped/a Beuiddelsigesant gonnecting

pive SRS era B B A Py Y A ki 1502
and tlﬁé)ﬁluﬁﬁlt)t beutflizaton emiporBosent and its nodified
exa | es, the separatjon nenbrane apparatus 1034 o
”Brug éaﬂonéwolcﬁommps@y serapiises throwlizeten gde hfﬂt é§changer 31

and ar{ﬁly (7 AEorE IR eagﬁéﬁ‘ v%}l@@ 158P 2L R0 RARbA R "ﬂgﬁ%&éﬁdﬁ%er 51 is the
const | ut es the gas sepdration apparat us
same fas tHehailivatien sidehédt exaiangadiidifithosie cendii@ier 501 eﬂthe k26ahd

conprising the abovenentjoned. gas separation
emboéBB%ﬂta‘t“l&ls‘ §‘§?L“°‘lllff§liere ppeqmitiefle gy yer for

r Pfsﬁh nalibdHnldife M Falge %5 PRI tedo iliquid side of the

efrigerant circurt 510 maybe connected to the liquid
respesticeutilizhtiomaidaheat cxchamger 515ih brdartte regatete the refiigerast picssure, the

G R RCRE 2 Bl SRS TR o5 gon
valveﬁ%fy%§ﬁ%tlgﬁ|ﬁlaﬁ% A Nle kb fl¥efan® pakfeuladly durdg cooling operation.

schematic view of e refrigerant circuit of an air
c GFii Ircabsvarcensiil 5@3 pmelpaklx atm;plesas fthe ¢ranpresser gbrihg fawrway

sw1tc§&1§svgﬁ{elﬁgn§18 eqegtlosﬁ Eit 2‘16";& 68(8 %rpgtefe gg ea],dbri%ggflrgglt t1 E f4 the

recei @264 h&d sttt bidy Eﬁpeﬂﬂsfon&@ﬂ@' 152eNAE ligaid skl cogatd vaq@@t? mgd the
operatl on and heating operation, and conprises a he

gas sidg gpievaliei 28. Hson thecommuesspr 2 thq four-may spitebiaavalve 522 the heat
sourcg '}fﬂ%%eme ﬁé@p 23! nd'u% ?t’chiQ!EI 'tljlé ﬁ%ﬂ gllrcle ggffg%gf]e% an(f‘@lg §as side

er’an connect

gate vat¥d I&ﬁealliﬁ smaﬁé tcﬁﬁpr{ébs{@@.’ll&ﬁé’ fduravaycowitthirg \tdh& thathe heat
source unit 1502 and the g%ur ality of utilization
sourcq §idedreatpsharzge 3.1he recsixer Hh thamtiquid sigs gateivabic/dh pyd the gas side

e GBIPS SR Uil e ) 88 B A GUBOABRLLEFcxPions
thereforé binitéetdl on si de heat exchanger 51 is the

In the present embodiment, the bridge circuit 1524 comprises 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 524¢ permits only the distribution
26
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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 expansi on val ve 1552 is connected to the liquid
side of the respective utl||(§tl0n si de

of thexeRpgasyy fromn thegecaives 25 o thedimd side gae valve .29 @?eamaf source side
EXpﬂl&ﬁM;l 5 %h? coﬁr%E{eH @:@ h tlg(% QU of8he retcEﬁell ﬁ(&d thB hERSource
resent enbodi nent ut| I zation side expansion

side heat mhﬁxﬁg'ez 2B asregufatmthb lrefn geiaat presspem e refregerant flow, and the like.
refri ., parti.cul ar durln eration.

In thergserE arbaineBE SURg caels peraiEtuGF Aot SOwER SUB e PHsion valve

1526 @ﬂﬂﬁrm@& algdlfuntcﬁﬁnsfs%Lthat"tﬁé’reﬁstg\érﬁlﬁmdﬁﬂng’ ﬁloﬁ'ﬁtht@ Héat sbliRe side
heat “source side heat exchanger 23, a dge circuit

heat g&hanget B2 toward etmmrhza&qn adhbeat exchanger 551| mwwp ahﬁs«mmnce of and

uid s at e val.ve 2

into ERUEivERAY e eyt sreTER B kol bl 454  Hipggions o that

the rdfi@gdraydlovwikb fioh Me uiksPnatde hefahécch er 5% Qipec#ichil ¥ €he exit of the
heat exchanger 23, the receiver 25, e liquid side

receifif2é) toatayed tl@ileahﬁmrqewgiqjmt ejchanges 2@ a8 @mﬁdﬁiﬂe Therehy,avhen the
h
refri g\/pa?l g\g/g Er%%} '{1} %ﬁ cg %ﬁd%g'lggéa;x&ﬂg}%e Eld n g dl ez&[ilﬁgtlon side

heat éxtBar{gR€ 61 Vide ag ﬁunﬁghﬁ)dling lobpéraﬁbﬂ,&h@ﬁﬁ@ga/cﬁi‘c\aﬁ 1374 fiaietions so that
the gas side gate valve 28 of the air conditioner 501

the re@flgqrmt is Hewad theppehdingepirancy od apdiite therpreayesd omdl the éefﬂgerant
oA A i S5 BSOS TR TR AR gchuncr
51 suiﬁ)mth(ﬁﬁéxpﬁmldlg inehd ket sarue side stdasion valveil6p6;walditimnally, when
o et e o B S o b s
i Sy 29 M By QL 14 s
that the obfri feerait fkwmhhmgtgh tientancg dsfemdenteltherec%er 25, @ahé the refrigerant
val ve ts only_the di tr|b ti.on of the
flowifg P ofaRamtil i BhESasEet F3 (e e g e regapis avle hsat gighanger
23 s1deeé¥?e'r ¥@pandig if tRORGK sty §doffankiBh Whive 1996y the
distribution 26 of the refrigerant fromthe receiver
2 5Thediquivkreffiigarant conukstigg ppevidn és rnedpdbéteaen thediquéd side of

the o PR, i iey > 5" th of i ARG D il g0 and he

liqui8H 846 hlve 37108 tHealbdt suecel Uit 10! TBEEANEHYeRSS biectikEpipe
refrrgerant flow, and the like. In the present

1507 éseroaieeteth betweam theggas sigeioh gxedmémam@rbﬁde htvaé erdunsgod rth@ach of

o B SERRRBNSDANEL 0 AR g o 03691 R g i

1502 IH@d liguod Fefe gérhtieconhi@iing @i(p"d‘lléﬂwahd A gz@\wﬁ‘@eiahEconnectmg pipe

utilization side heat exchanger 51 flows via th
1507 apn the frfa sepnkbeamnes iR PipascopeRItalan 95 whenmendy ﬁ%rzﬂmﬁtglg the air

condl‘ﬁgﬁ%raltS'O? rhtiéé ?ee ?icﬁgﬁet@n%écft#g%lﬁﬂe@df\%nea?%g{ %ﬂ %ll 1 %a?fgﬁbndltloner
whenstplecingahy emhxaitgle of the hestxeatrdeiunit! 11592 ahd cheartilizatddn ais 1505.

recei ve g rd t he heat. source side

e%‘ﬁﬁ’r?g gldF &° gﬁ‘@ﬂﬁ‘éﬂsu‘tﬁﬁé} QWPHW&)F {q%ége{@lt circuit that ranges
from 'il‘f‘efdtﬂ%ﬁ@}{‘éldé h@é@@x&{ 9180 t?l?@ﬁea? rEesigd ﬁi@at Qﬁ@l’tanger 23,

exchanger 23 side toward the utilization side heat
including hanigpnd &frigérant cosneiting papecldvib thg ligpel add gahc: valhe27, the bridge

cireu 1594 Suciseipiamand e HE seBRes G oaveion vy fedo. B adtthon. o
gas sidé ‘r’ﬁl*l\g@tran?ércuﬂrl@lk REmpAbdsitBeFFAkerant circuit ranging from the utilization

side heat exchanger 51 to the heat source side heat exchanger 23, including the gas refrigerant
27
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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
expansi on val ve 1526; additionally, when 15 the

refrigerant flows fromthe utilization S|q§?hea
conneskin g Binged 03.1ths igaesifle griF yokva &8 Hibg fow iR avitahingvalu,§22, and the

t
compfESAANO! ofhd: BLAE, SRATEARGIBERYS MpAREL AR iobdAs0L
comphikesnhe liguiduwsite refrzeeant candel ifl mﬂdhe gﬁsmd‘dlefngumt vcuit 1512.
25, and the. ref e flowi ng out of t.he exit
t ﬁ"éleraércfé\na wngrsfﬁfg BT SOBTSE D6 SEhuPABEET aguras é%ldé”hlch is
conndt& to SHERANG §lde rgﬁg\%faqa:lﬁfuﬁtel@ 1 ?Xﬂf‘é: %&s @&)dfﬁl&ﬂ%pgﬁ% 231 can
source side expansion val ve The 11 q
separateffrong treanfri gerann et dischapgepmit 1)5 s rﬁﬁ'lggmmn enm&bll Sdé)tthe en
the |iquid side.of zat ns
noncaniEnsh e%aSsrfmafn“é%a@sﬁqwﬁew%] faf Porilefi g Pt 1306 g fhe gas
refri gﬁfﬁn{ Sorthe&t@ifle 1 5&7, blyiopbiating hifée @ssulai VéndeArctfatihBehe

b
“heat source unit 1502. The Qas refrigerant connectlng
refngprapém tln5 ocfrigerantonirestiSd0, kﬁ@ﬂﬂ%bwlttlh'@ @beat peacofinit hE)2 in the

utiI n heat exs ch_of e -
presef b RO Rl P ReriaRt A perp 3L i R s g separtion
appalﬁﬂﬁ; 6:3‘1/@&“&@ adiSedlitioner 2®aih thOmoaHied tikkmple oF ek first E}ﬁbodlment and

quid refrigerant connecting pipe 1506 and the gas
1mexp@@%¢@b$ﬁm¥ﬂgﬁﬁﬁéﬁﬁ flng pi pe 1507 are the refrigerant
C n e

od ng‘? r‘{ul%: ?&ﬁg‘i@ﬁ? 1§(?1 §11t(f:nt)§ﬁt € as%el? ﬂa%%ﬁi%?ﬁ%PQE#eﬂscharges the

noncdrlensaier @stremamhgqh it bRegili i b i gérumtr dogtledting i gen] SE6iantl Itllniggas

air conditioner _when replacing any one or. hoth E
refrigRans CBGFUAS RIRF 150580 ARtIde fhs TRIGEIABREITGH ki Dican pe performed
f i
using R Eas Fpiea i Spraldifhs 25 6} SEAET ol U chndknthoff HERGAESS th ai
conditibhéri SHd taf dre okl drmbddimentmdginculafing thetrhfrigesat insaierthe
si de heat %6changer 23, including the liquid
refrigerant ¢iginl Oconnect i ng pi pe 1506, the liquid side gate
v a B8riR flar, il hed¥akdGLa nfehtftGhH dir gosrgﬂmoﬂep &s 'ir? ﬁl%' aYIQ,ronaél’oner 1501
and the héat source side expansion val've 26.
of thegptdsent mnbOChmeg‘aztheshemgh rand dlagmtfamf cadhr afithe refﬁgtirant connecting

s the refrjgerant CIrCUI ran

pipes, 3PP} 1500 i s i hE SR Bsrufishfieetiak BAS PR el BHipaBEiyplygompact
air cohHARNAE & in8@bANALEordRione) @hd tHefind e o BRSncoRAdTIsEIE gﬁﬁ that must

27 connectlng pi pe 1507 t he gas side gate valve 2
be discharged fromviagids Wi tefrigeepny airvet 51D is avge; chnsequenthy tisethod of
conﬂnwloln otF?r words, a refrigerant circuit 1510 of the

%6 Yoner 1501 conprises the liquid side

(2)Nn}b[mmmggmquplmylt 1511 and the gas side refrigerant

circuit 1512. The air conditioner 1501 further

c OhsrTpesiver 2f ang the scppration MEAbsPISAPRLIGEHSs 34 may b wfegraly

[

consifuF RIS Sedubfion Bk A Bcb g5 e Pkl
embollimuntd. he refri gerant and di scharge out of the

refri&grant circuit 1510 the nagncondensabl e gas

r drafdifing the setieppraton apnagstisesdPahil 18 bnkedd epeycqrprising 2
separm%%graﬁlg G085 malEbf 4 96 g%ﬁ&%ﬁ RfcdMii té- R hirdY

operating the conpressor ating
embodaherit gad @nmodifiddrexamplies) mey batisedi as ¢he gaslsﬁﬂz&atuanappaatus

' [ source unit 1502 in the 10 present
<AN§%%%&§0%E%?M gas separation apparatus 231 is
t MheSB6Pe a514ii&] GRSnHRRRIG:] SMhe PRB& HHEhtiSH ]reﬁienb{h% the

air conditioner 201 in the nodified exanple of the
drawipgg, dut thetsperifie penstitifign is not limited to these embodiments, and it is
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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 remaining in
the liquid refrigerant connecting pipe 1506 and the
as 15 refrigerant connecting, pipe 1507 frominside

g /
undessiped that pagalionsrand madifiqations may b eBecteb ithewheleparding drom the
- L af | apparatus 231 by using a nethod of
Sp““%%ﬁé%ﬁ%é??%ﬁﬁﬁ]gﬁgéne as the air conditioner 501 of
t Horseanpld, mntbhe dboventendotdainbodimérits)ghd preseng imviegieomwhs applied

inside the refrigerant circuit.1510. In particuy]ar,
to anajy Cpﬂimea%réaafblgo PRy Sé(YiPCE‘&‘tﬁﬁ?ﬁt‘f’?%]rFé?Pﬁn&é‘“r héding
operatﬁﬁﬁ, R dHdRNREr dafdate 2D cf%f)hﬁgﬁpé?%tﬁﬁf Bhd & ARAHY PR R conditioner

' e length and dianeter of each of the refrigérant
with g phay ohytilizatipe anilSOBnedtsd thereso] larveper, thegpresentinvention is not

timit g e 53§ A e Plo g e el GBS S ¥ Shitioner,other
separ@@Afphd leilRkatiAPphdfisSRDMH thefikeoncondensabl e gas t hat
must be di scharged frominside the refrigerant

<INDWSERIAL HELD OF APRBICABPHINguUent |y, this nmet hod of
cqRstr Ct | on tiisvurﬁegl%l . - 2D ng#e%fl EDOtESXAI\/PtLE The
r ecelvelr PRV HE AP PRV Fane’ S5PArats 34
noncéfl¢éndi®ld FHsQeftAd beparation Sldnibihedin A8 frigerdtda a@psratus constituted, for
separation_ apparatus 31 according to the first and
the pwpessef Ol@ﬁﬁlﬂdgﬁﬁ@ﬁl@m drawingvetkes0 thah &y ysingasspat pbembrane,
- t each. co ] .
t canRRL R I R mENES e T HonAsbILOR i3 RE kAP fin o erigerant
insideve rdfiri gerent ceai) tHhtngad lefi tilkedd the k€hii geabiognreninggiigk diring on-site
nodi fi ed exanpl es, may be used as the gas separation
constgiéHgRat us. <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 vacuum drawi ng work, so that, by using
a separation nmenbrane, it can separate and elim nate
t he noncondensabl e gas, in a state mxed with a
refrigerant inside a ref€LAdMht circuit, that was

e L AR e 1

202, ﬁ,@ﬂmﬂi u](ﬂ@izm;]l(}i i 202, il §&2)abinpnismgpacoaipsssoic@ipandsa hept saurce side

heat so it 02, 502, 60 1002,
heat ci3B3nes By @ Wihaghipa BAE (& 158 g uylzafgn sids Ga ckchanger
(51); %ﬁ’&'ﬁ 9&9&1' é@ﬁt cohBadt gﬁg@@? e50d,2 )5079 i Chirfelisisaf Hé@i dource unit

(5 conpri si [ization’si de heat exchanger
and sad(lﬁlll)zatlcanmrasmdfmatlye}mmmwrgwthemepgo@ pe (6, 1506, 7,

1507) t hat t d heat t
o dayiason SRR e Bt can o b et Srml doedld 45100 by
aNnffuhP ﬁﬁﬂ‘hebt%hﬁ'e'u'nﬁglﬁ 588 vkigdtignamst hidéRRe@ing said

refrigerant circuit (10, 510, 1510) by installing
s apin gewsat C@mﬁ'@@mntiaﬂdnd sal d utilization unit, and

no%%%%jﬂé o1 %%1% g%s CigSCEl W&P Q‘L?aesgat Hsgltepe P regnget@gl%t ér(ljsige said

wWhefrigesint ik duioan@e withnsi ﬂﬂ)ﬁc&ﬁleﬁsabl@édslvﬁﬁisa Bhnﬁpﬁl(‘détdponent is an
m xes with an noncondensabl e gas whose princi

c HfFsHBIIneRigeRIAining inside spid nefigeragheanneetla niee ggssgé p@nipment
ir ﬁé%tél?ﬁé s S?‘:p Pzﬂgsg ger %)tngﬂrgsesopy %%ﬁﬂga}e:@lgg%@}ant uses a n%embrane

t he s¢mafate germntondeasable gastuma it refripcfa@p AbGE Edﬁﬁeen said heat
fromthe refrigerant flow n

noncondensabl e S
beéPHieE ﬁ‘d§§1ie g‘ingf'sa@bﬁﬂ‘l:lé“%a&@n ﬁ@ﬁhﬁféﬁéﬁ%ﬁ%@ affgy the
S Eﬁoﬂcdjrgfehéa%%[ %a@ 18 @dlﬂl@n!&ﬁ Py it flat ?1%1 & sﬁl@ﬁeah exchanger or

noncondensa gas I's condensed by either sai
s cadogilzatie didaheat xxdtangarand befsaihe nohcdrideatabiengas |1szlexpanded,

hea hanger and hefore the noncondensabl e gas is
éﬁ‘ Eargesgfﬁa ngp Elg 22p eu el Tg e et elrﬁag out
of said refrigerant CIrCUIt 20 2. A nethod of

constructing a refrigeration apparatus, conprising: a
2. A method 96 gomstrugting a (<frigdrdtion agpagitus 00mpBEag: Al soutdO®Rit (2, 102,

202, 3808, 0RL 0TEA 2B R OB o i

heat e(xéhanJgép(@B) ORI bR nie (311504 YRhippRing asiﬁﬂﬁﬁﬁ&n ﬁa@ hap Qﬁéhanger
;, and a refrigerant connecting pipe (6, 150

(51);
(51} Mye&laqﬂnmnn@&mg pips (@ h¥ M 7sHW07g @aumttncctaﬁ@ndshaatcsource unit

un net hod i sing the steps of:
and Ség v re1tro 54%{1“%6 é‘dofnp@gﬁlsgttﬁ?nt? %tlstep t hat
C ansfridetting Slréhlf &kti@eh@Blep ot eoistiti(tdda reFd forant BREGN (11 510,
connecting said heat source unit and said utilization

urlP 1 ONVpsconap@inEatid lisat snwee womdonidwilizepen usihyiagaid refrigerant
nggﬁ&ggﬁgéﬁglgxgas di scharging step that in a state

where a rigerant inside said refrigerant circuit
maneacwidehsable grsrkishagiisaidpethgicia awins ehprel dyefidgdrant inside said

¢ o %Qfam mlrcsultanr*hxes with an noncondensable gas whose principal component is an
air component remaining inside said refrigerant connecting pipe by said refrigerant
circuit constituting step, operates said compressor to circulate the refrigerant uses a
separation membrane (34b, 1034b) to separate the noncondensable gas remaining
inside said refrigerant connecting pipe from the refrigerant flowing between said heat

source side heat exchanger and said utilization side heat exchanger after the
30
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30 air conponent remmining inside said refrigerant
connecting pipe by said refrigerant circuit
constituting step, operates said conpressor to
circulate the refrigerant uses a separation nmenbrane
(34b, 1034b) to separate the noncondensabl e

_ - gas

r SEeendegsablygasde cantensqddry it sad heat sprgee pidg hpatsgchanger or

fr e . .

o1 0 {1EliG SO EERAkoliy 00 £ Rl EbIER; RN ERnded,

exakiatighurgad therohbendsfsabtengn ndeosanl efiggsaitsircaindensed

by either said heat source side heat exchanger or

said utilization side heat exchanger and before the

i . .

A e e ARG s oL B CRIFL B TR, yherein

3.inAadefoncgeieatabbngapitehariging stem dterrafrigeragt flevimgberseen said heat

recited.jn Caim1l or aim.2, wherein in sai .

oS dideg S Ben A Sy LERion st fichgages 1) is vapor-

fl lQ%’Mid‘ Qegﬁﬁ‘a‘té’@iﬁfb B%?ih&j réfﬁgérant%ﬁf%%g réftifGaheRdntabiisH nger

(23) and said utilization side heat éxchanger (51) is _

vapocondensphlcigasepat siduoncandensilyagas issfibieguerdlytsoparated from said

gas rqfiri.ﬁerant 8(iont ah_ggn said noncondensabl e gas,
andPE51 A HSTRBHEC ERUSILEHY i s subsequent |y separ at ed
fromsaid 10 vapor-liquid separated gas refrigerant.
4. A refrigeration apparatus constructing nethod as

4. A roddperadon sprerannsastrygimganethpdhasgpitedhin{daimidnshgr@ gas

AR BhER e ST E s S QS SR RO g e
apprasddustoahs stmdikdreg met hod as recited in any one

claimof Caim2l1 through Gaim4, further conprising:
a seal testing step that, before said noncondensabl e

5. A PR ectaB o Akt S g s St 3Ry §38okn S Chhim 1
througk Clairmnd;, fartisee@bmp@ifingest on sai d refri gerant

connecti ng pi pq%; and a seal ed gas rel easi ng step that, .
afd pl Ssling depthat belorgud psondagehle gapdisdggiag pigp, supplies

rel: r e
L ShERnAs, 8A8aofeR (ATl ABetalete o L0t et e
oxyygen sgidgefripgsrahe camedtingpipe;gmdant connecti ng pi pe,

wher ef' g 25.in. said ponc ndensabl e gas di schar gi ns%

stiefraled gpereleasing stepdhdya S0 eRE stEpefrduggsepressure by

S q@leing A SedI &I BsTh8e t1¢ I8 &R L ohREding $iRThto the atmosphere and
connecting pipe is discharged out of sai refrigerant

cidecigases oBygen gasfindidresaad redingarppaonnessing pipe101, 201,
50 601, 1001, 1101, 1201, 1501) that constitutes a
30"1%¢F i gerant circuit (10, 510, 1510), wherein a heat

S QHs5i€ nidAédndersableCzhs d?s@ﬂarg%?ste(pg Ofer shfi0Raled bdPreleadid@%tep, the

1502) conprising a conpressor 1) and a heat source )
sisgeled gag remasting tpside(sa@)refrigerant connecting pipe is discharged out of said

refrigerant circuit.

6. Arefrigeration apparatus (1, 101, 201, 501, 601, 1001, 1101, 1201, 1501) that constitutes a
refrigerant circuit (10, 510, 1510), wherein a heat source unit (2, 102, 202, 502, 602, 1002,
1102, 1202, 1502) comprising a compressor (21) and a heat source side heat exchanger (23),
and a utilization unit (5, 1505) comprising a utilization side heat exchanger (51), are

connected via a refrigerant connecting pipe (6, 1506, 7, 1507), comprising:
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and a utilization unit (5, 1505) conprising a
utilization side heat exchanger (51), are connected
via a refrigerant connecting pipe (6, 1506, 7, 1507),
conprising: 31 a switching valve (522) being possible
that either said heat source side heat exch

a or
sa BVRRhing walvs or2ibess pewtblethehe Palﬁéleefrfe%?g slfiedicatexchanger
c oﬂﬁfaslﬁﬂrza%}gmﬂ@ Edieke ?@r i B erdfdll s QSQ&L QL S SlofRer side of
heat exchanger an sa| |I|z tron si
exsaibinge solrse sidpbhea trchaagerand auidpoidiadtoos side mm exchanger is
ex nsgfn val ve 26 1526, 1552) connected to a liquid

M aé’e?véﬁ?r rcuit (511, 1511) that connects
S adnde)&ﬁﬁ’stmﬁ PULE ?265 I1 §85,1683) SREEAQPRIa l?(ﬂﬁld §idk Yefrigerant circuit

utilization sid heat exchanger and a gas separation
apddt.atas) @Bthonnsm sdi@ heat 50@Te sitle deat elizmm)gen idutripation side
a ,separat| nbrane (34b, 1034b) connected

i rhed 3%1 %ﬁFthe switching state of said 10

sw e%fsbﬁl:ﬁaﬂ&i NMpakRi@e N Fad] B aNSI3eN1 XAl ¥6mpAsing a separation
ei ther said heat source side heat  exchan er or said
utembrang Giibs il 634 @anneet@dhanwﬁtlwfdhe pureingpigtead said

?gslf’"rjl gzer‘hatlv aw%cnast Sxd)%ﬁ O% u? v% ]an SSI et aalggr%atfsroufge 508 heat

I'gerant
cn d’x@li:!lﬁgef BesanDagRAten Sﬂb IheatgRshatzeswhighifiigdtioas as a condenser, and
onent is an air rrponent renmal ni ng 1 nsi de said

r ethiﬂi ig sanale %fcﬁﬁ%efﬂmgw@oeu therafyepriaad idigharging ops of said
g@ﬁi%%ﬁl% AP E D g&{l@%h%gl e% § widkd | ﬁ&‘&ﬁﬂ hﬁ%éh&ﬁ iSa] g

erant - cr rcui |gera ion appa
( SdInpon6dt, reth@iing ihida saidl 26ftigerhhOdgnnastigasipé Byl operatiihgdand
6, mhereln sai d I|qU|d | de refrigerant C|rcu1t 511
15°PMPresseE ik circyiasing dhssre Rigezaninsde eESyeitgs g SHEY
accunul ating the refrigerant flow ng between said heat
source side heat exchanger (23) and said utilization
7. Asifdgernton agpaciian@el, §H1 100G Ad0Ed201 g1 ap@cdkd iorClaim 6,
h gparatus (231, 1031, 1131, 1231) is connected to said
WheIPilcei ver and separates the noncondensabl e gas

C ot AliqAg side réfﬁ%eﬁﬁﬁclf&ﬁtr(b' gENS [‘I) ﬁﬁﬁbf’”@&nﬂﬁﬁgs 4 PeceivBE(25)
upper part of said receiver. . Arefrigeration

am;aaldt: af ac(@@mlatmlhe m@gqramMngaween srgdjleag;ource side heat

reci ed | wher ei as s ration

- mah test (YRt gyt 3de 158 xRt BT r T ses

di siﬁqg"ds%gparé{t%ﬂ/ﬁ) (I239314)9) f18n, 18319 &donbedté®to said receiver,
separ at ed noncondensabl e gas into t he 30 at nosphere.

3and separates the noncondensable gas contained in the gas refrigerant accumulated in

the upper part of said receiver.

8. Arefrigeration apparatus (501, 601, 1001, 1101, 1201, 1501) as recited in Claim 7,
wherein
said gas separation apparatus (231, 1031, 1131, 1231) further comprises a discharge
valve (34c, 1034c) for releasing the separated noncondensable gas into the

atmosphere.
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