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SPECI FI CATI ON  FREEZI NG APPARATUS | NSTALLATI ON METHCD
AND FREEZI NG APPARATUS TECHNI CAL FIELD 5 The present
invention relates to a nethod for installing a
refrigeration device and to a refrigeration device.

The present invention papirsMeEATIORNE! ates to a
refrigeration device rovided with a heat source unit

ha ELINE A PRARATEH ANETHE LIATBICIN METHRD A% FREEZING

exchanger, a utilization ' Qﬁg ng a
utilization-side heat ex , and a refrigerant

TECHNICAL PIEpPDPe for connecting the heat source unit
and the utilization unit; and to a nethod for

i nskhg MTEssgt Byyentiorpredatesto appgthesRionmpstallrg arefrigeration device and to a
i ot . Ay . . .
ref REROR de Ol MRGpBlent SRBMM ARAIAPELE o3 BRRIRR dlice
provdatiwith arlieagsothesd et hayinged ednyprpssow insteal heutisburge_eiatheat exchanger,
ource unjt .having a conpressor and a . . ]
aulgNOT R hvig A e tond i i Sreh e 25 SRy Rpmection pipe
for OAMEAFhAhE hEAt Bk ARit hrd BlcdRiIBE@n SHERRDUSE mefA Br installing the
['1quidTefrigerant connection pipe and gas refrigerant _
samgonnection pipe for connecting the units to each

t.hi.s type of air conditioning device, the
BA@E&%QE}&##%I enentation fromthe work of device
| NA adplasdtiofypdhiP toxitidiifle WVitd g o8 type dfdEnvndibhal @éfrigeration
operation mainly includes the four 'steps below 20 _ ]
device) Time (ipe @f asonditigning devise i mainlvapravidied it alpept source unit having
i f.ri r A i e -
o coBRGUALHR Bl Rt e W0k RO UBA AR ARl itz

sideneecadhanged )andtadidui dfefivgeim cboitclion pieland igadredfigdrit connection
_e&ype of air conditioning device described above has
pipefphgpiEekiang the unks fogachOfET.or ocess of evacuating the

refy itﬂ?%ﬁgtog?ﬂr&ﬁﬁ&ﬁibﬂﬂﬁ@e@i@e & ﬁieﬁc%to%ﬁmb{é gﬁﬁﬁgl&i‘ﬁg)m the work

oper at i connecti ig a Vacuum punp to |
of devate inglatlatidn, paring ahd oniripg peatilahelsthit of gperatisremaingeinahides the four
connection pipe, and perform ng other operations that
Step%l%o?”rrportant for preventing release of refrigerant

| N0 DARCSIBRRRS, BipifiEdhadathgn of the refrigerant

refrigerator oil ue to residual oxygen gas; an
i n€2)daseuatoropfdhatdfngerpntessugcodppet o non- condensabl e

pri Il f '
oS R RRTRRR ST R "ot oo™
ef {©dtart of Bpéthl@r to overcone these drawbacks, an air

condi ti oni ng device_ is proposed whereby the )
noMstdistian ehBled el aieeandigingdevire deagriied abayys has drawbacks in

o RS AR A R P
opergidensSEpan&ictiap alacuum pump to the liquid refrigerant connection pipe and the gas
refrigerant connection pipe, and performing other operations that are important for preventing
release of refrigerant into the atmosphere; degradation of the refrigerant and refrigerator oil
due to residnal oxygen gas; an increase in operating pressure due to non-condensable gases
primarily composed of oxygen gas, nitrogen gas, and other atmospheric components; and
other effects.

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

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

installation, piping, and wiring is removed by adsorption by connecting a gas separation
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device filled with an adsorbent agent to the
refrigerant circuit, and recirculating the
refrigerant. Evacuation using a vacuum punmp can
thereby be omtted, and inplementation of the air
devf%@ ik Wl aﬁi%dg@l’)bﬁteag@ﬁ‘ﬂok?ﬁ‘e SRkt cfeit S88 r&ﬁ%c%[httmg the
docunent 1, for example). However, since a large
refrigerant. Bvgcuation rmemgdes\(apmempuer@eqan thaseity breomitted, dnd ioypdenentation of

t.o adsorb all .of the non. as, . cluded
the SR TRTSHT 741 HoOP e COnen e GREHG Sl ol However
sincél @ YArg€ qasntity oMhelabsdrberR RbaitaMekt babskdiifi ofddrftd 88okb X of the non-
actual 'y nount in a refrigeration device. An air

condsppatile Besvinplyderbin the refis germatgn shis piscendifianingidepics, the device as a
t d.t
ol B OFTRSS R O AR EpBERRERLEY,

heain sipcomitidning dévice i8d1sapeepdsed Mawisieh atfixtire hhvinBa separation
ent| re refrlq%erant circuit, and the non- conde abl e

mpsana if sppRsgiedrio e refréserat cirgh apisegAhsaladdptoghp Beat source unit in
advavﬁm.E% Esrcta geYi' t‘c\)q}li t'?l@teﬁinle%ﬁ'%éran%fﬁ) ﬁnﬂiﬂl‘el Wh@oﬂﬂeﬂsﬁbl@gﬁ?gapped in

rigerant ter gas m xture
the refregerant cmgmcam pipe dﬁbh«hevmminstaﬂﬂmnsmblrg, gmtwlmlg‘ e dhixédwith the

remgg!?rggé g& \?]H rrgear;rb g%gpu??]g tﬁ}s fe 'g%ﬁé}@iﬁ#g%@ 3gnqe§sable gas is fed

to the S8rat?n&nBrane AR feRAhY e RESSHRBINARSE, aEd/ﬁféliﬁﬁchQ:ﬁdensable
usi'ng a vacuum punp can theréby be omtted, and

gas is m;paemdmm rc-movaﬂ frome theire frigeraal- tEvemautngn g @eyaguym pgmp can

i.fie tent .document I
hershy TR, 680 el g IR R ot i B Blnptified (e
patehthRlcuinbft B SRR EeRIPIR). ¢idwevee By a@ toldigoing devies rays@ivbBacks in
as in the separation nenbrane is | ow_ because it is

that hesepay pigreetfigienpy pleths @opigendansable e igithe separstian premsas is low

[ [ I
e RO 2 SRR G IR Sl Sl i
(spedifieallys grdngias yf Gic d&n@emmfdunabf the sépreatuuitraeibraaé ahdithe
refr|%erant circujt) Pat ent Docunment 1> JP-A No.

secondasy sipg (snepifically. ﬂEE)%‘Hﬁ‘éﬁPf 15 relfiaeRRKGICN. 13363
Dl SELORYRuXenf IE | NVENTION 25 In order to obviate the
evacuation operation, an object of the present
i YRRt Norb-6%51lo enhance the separation efficiency of
on- con nsabl gas in the separation nenbrane in a
ref?? ?9“8}13 &Vice provided with a constitution
canagﬁoqfo sepasati ng and renovi ng non- condensabl e
gas remaining inside the refrigerant connection pipe
DISChOSUREQF THEAINVENTINh the refrigerant in the

r ﬁ&{ ié%%rr t?)ltolgpoi'lrgit% %%yfﬁceutaﬁéra E)]?e%?ttlonng? g{)jlegt oﬁﬁé Sresent invention is to

enhah&f tht g&Fadtl e fleiehGeofaradiodtagable gas inl ths tse};ﬁmmtm@flbrane ina
the present invention is, a_ nethod for installing a

refngeéatrqngwme.péﬁ\ﬂa@dwa asppttitaien careblie of prpatating gpd sSpyipg non-
condgl?s\éhﬂ:%é@ réi‘ﬁﬁﬁfn?‘ciﬁﬁﬁe ARGef &Qﬁﬁ{ onbdtion” éﬁf)éjﬁ"x &AL of mixture with

exc P Zaton GRit havi ng
the reftigtiantini thercii geratieatirexici thegene oﬁmrdsme msarh}iatgmr ant

connec for cannecting.the h rce un

oo meo Ry Prelindh iRPR S tics r Q0T sdn AT Bect of the present
invedt®flib @RV d ok Ifstilfind PFTREMbrSd SR cHrdAfedwith a heat source unit

non-condensabl e gas discharge step. In the refrigerant

having g curnpressor ped i beatsspurse-sale heat exchanger, a utilization unit having a

utilization-side heat exchanger, and a refrigerant connection pipe for connecting the heat

source unit and the utilization unit; and is provided with a refrigerant circuit formation step
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refrigeration circuit is formed by connecting the heat

source unit to the utilization unit via the

refrigerant connection pipe. In the non-condensable

gas discharge step, the conpressor is operated, the

d%@foﬁ'—&%ﬂé\ﬁ%b]e%ag stk ALF dn itk fhSedrfft ciro&t &Hnation step, a

circuit, at least a portion of the 5 refrigerant tha
refrigeration lsércuit isnforted h:ea@msgumg:@cshewoh@amném Heengdizatemlunit via the

reﬁ'ligg%gf ééxgg%ﬁa ion }gpgsllpqg%P o ea 2)? a%tes argg gigﬁ dpd cgmpressor is
opefa€id; tHare Biflerdn &t recikdigatbd ﬁ‘ﬁthb Bﬁn@@tﬁnﬁ@ﬂﬂﬁnﬁdﬁs{f a@ofion of the
remaining 1n the refrlgerant connecti on pI pe, e non-

refrigerrathabBpws hefavers thedieat-squaere-side hept a@@pawa@ﬂdhe utilization-side
heatr@gpz—]{f%ﬁ oglggtaa?g ts?;%a?}at%& ébg?lgﬁﬂitreﬁ%) ensa ?és gglgerant that

includeschan@scoridensdbe gastremaimingfintthereifeoraft cogesctoh pipe, the non-
g rcyit. In this nmethod for |nstal i n%_ a refrigeration
con

e 2ag acRaspipd BYBS A SPRATHHEY BEBAralf fopile gas refrigerant obtained
by A9 TghRNIEAIAGL GnddR ﬁd-&%bﬁs)ébfé%? %Scﬁgchgf @Y &ﬁewa&e of the
nltrogen gas or anot her at nos eric CO onent
refngeamatmcmgt in the refr| gerant connection pipe is
wi.th the refrigerant in

r.cul at.e et
re ’:‘F‘@glﬂ“& %cf[PF%é lqgn"’ Eeﬁ%g"ﬁﬁiﬁ’ Mif& @58?‘39563%‘” 15 °Pefa‘ed and the
nonRbAGHREIE gid St AfilyRombasdd 6 J¥S8én SAUVARR gt bds, bfanother
connected to the uUtilization unit via tﬁe refri ger ant
atmesphere eomponshprsiaming hethe e¢lriggrantecmnedtionpipe Mcmiadmi together
w1thst}1$ Pefnggrat hi'll%h re%i n%e%{t%% I in %x'e%og rcgﬁc?ef%rszfenl? Igast (ngcharge step after

n con ensa

the leat yRece wdigis fé@ﬂziecﬁeﬂbtb gl &ildﬁtlb&@ﬁﬁ]t exchergtgerant@ohhétion pipe in
utilization-side heat exchanger_ is .increased, the

the igfigcsah qupuhirmation ster. Bty candguration, thepresyuse pf therafiigerant and
non- %B‘é‘&eng;{b% AR ad ﬁut%!%the %Er%-ssld[&c%esgdegﬁ?%&&ﬂ%& IR fhe

using~a separa
ut111mmncmml&rasa>hﬂ1mm$s inSredsesic ﬂmm@ad:ohd:eﬂsktﬂe [T susel;aarafad from the
he refrigerant. circuit. y thus o ti

ng
reﬁi&?fﬁ‘b‘r‘@%@&? udeidthisdughly EF"&?‘FF?@" fRR-cp an ? g%ﬁ;tumrt%separ ation
menﬂfr&‘r%s IH!?(?&I@ rloh %ﬁﬁé}ﬁablg %Eé’\ﬁ(?ﬁ‘sch ecpfd B bYtsRIedF the refn%erant circuit.

(specitically, I nsid refrigerant circui
By tkmcbgehmngeth@ pelaprgssos anidare(cspmlaiuig thalrtfylgerahe thepressuee chﬁ'erence

s 5 o S e PRI BT e ot
side {dpRcifiR R & PRAKNKAOLLIHE RSfr g@rahf@rc%ﬁ?@f fk 'sétﬁr:&ﬁm’lﬁ&jﬁf)ﬁﬂ@ can be

can therefore be enhance he” non- condensabl e gas
incregserk land the sgpa;rptlﬁ)rneﬁimegcyref the don-gpndensabd¢ sy the separation

devi at | east a portion of the
memb?zfn“ gerﬁ ?f%ffh e Sud.

an OWs bet ween t he heat -source-side

heat theexsahltang@isatila gad diechatdd stepainithis nsdtishal tbﬁﬁista;lhng a refrigeration
exchag%er is cooled and seﬁar ated into aliqg

devigea it legd aortiomef the grdEeerantthgdlozrn berwemn tb%l@%ﬂ@%m?ﬁ@e heat
exchgﬁ’ T aRd ﬂ&hﬁo@ﬁﬁe h@zﬁgx&ﬂaﬁ iy c%e&ﬁ?@&ﬁ]ﬂﬁldQn@aashdﬁd
romthe gas

arated using a separation Senbr ane
refri geefmtl agdragnt rafbganmatiat ihgludesshé nqucmcgnﬂbtwgasmd tBy non-

t hi s, confi uratlon t he antlt of refrigerant
condeniaplcd ¢ TREARSHSNEGh HEREBN BIETe i & sefbgiay! obtained

by gésnlugdi@ sGRPaloat BY @hl%ﬁﬂ’ﬂgﬁﬁﬁldﬁaﬂle%aﬁtﬁg e %Eéfant including the non-
performng gas-liquid separation e quantity of gas

condmefable@as At 19 mot%&%ijml the sdp@raglas rrgmdas@lmmbn get%md by performing
as-icy bebaP R Ak i1 Br B ERTMERY inHusbO T o8 o Phse during gas-

liquié egpenmallag bgaédwzembja eodlhprBefBgerditedeiitBé onckhation of the non-
separation efficiency of theznon-
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condensabl e gas in the separation nenbrane can be
further enhanced. A nethod for installing a
refrigeration device according to a second aspect of
the present invention is the nethod for installing a
cond&fshblg PagbAPhe FeMasRl. FRERIOHE, NBe sdpatdtidn ehicéncy dTSRERdN-
wherein in the non-condensabl e gas di scharge step, the
condestspblg @aant the separdtiomvigerpetane ean be frethaeenhagesik ce- si de
heat ._exc er.and the utjlizallon-si t hanger
s A RS Sl Mo BN RO IR s ORBA r e
preseff ihkgichs thidatthbd Grugasilihfe reRigerion desiobheogdifg toathe first
the gas, refrigerant obtained by gas-liquid separation
aspget, vehsseiadn thenanneondenfabls gas AisalArec siap the sdgsrae thatdlpws between
LA S . . ) Fr . .
the e sBito SR g OxBharlgBP bl e A PRl GUOREE bt gt scparated nto 2
liquhbefr goant aed aigde rdfe gérastehitangedesahel nddreondensable gas, and the gas
utilizatjo&-side,hﬁgt exchanger #a separated into a
refriePrrat aPtREET Py gratitud taPRAIIS capitlger ant t hat
| NG YeleSord- BshdBRMILEONE AR RRLE 588 I 1S Meol Foidstaliak adefrigeration
and the gas refrigerant (specifically, the quantity
devioé, thefefrigematrthaiciiovshbbtween the hettedonreersidadiday cxchpuger iand the
i G P <S80k Pl PRI ERbIBr an o g rigerant
incltdds|the Aén-SehdehsH®IN@Rbefore Baﬁ? @bole@indithe shskefridtrant (specifically,
gas-1liquid separation is cooled. Therefore, the
the queaatity efyrefrigesant segled inpthe coeder isfonligepertion of e refrigerand that flows
berv{eﬁg tﬁ]eoﬁéa?-gwgg-‘?fd%lh%at%@(%hﬁi T Qﬁi th QHﬁfﬂioH:Qﬂﬁ: l?eqp%thaﬁ) er) obtained
ermal energy necessary or cool1'ng e refrigera

by gaehigidesepitibeisrcedledeTheréfors; tieoghahtity thustqlldd sfharefrigerant that
. .refrigeration device according to a third aspect of
inclydgs thi perseAndensablegas Gan peradiectdhp dmoppyofitherpgf prergy ecessary
iy '#panql ' ' to the first or second
ﬂ”‘%gnééggﬁ?ﬁk urt§é¢&§§@'%gggﬂﬁg?rtightness testing step
f orA methiod figr inktellmigratrefityeratios dovict hecordihg kaye thamit aspect of the present

.__cQnnection pip riqgr to the non-condensabl e S
invefiign frdhg gregioshfor staTing elimeegalon e Eagrigaing & fretspt or second
aspeb€ IFG R Revind A aliehBEdMeRing rs%?:ﬁtefblete&ﬁ@ th@ @it %lﬁnésﬁ Q¥OR: refrigerant

the pressure thereof inside _refrigeran oo
conngotiorepipe priop kpibic abn-epnddneatds gas djbthargsstepesnd aysest ggs releasing

I.n this nmeth for i,nstalli a, refriageration device, .
stop (g RaFipP P 2 BoribRs s eal kot td SRl Bleb il Yot fside he
refrigérahd @AhB&@ow pipd ﬂ_ﬂarmlild iiﬁ@lﬁxe@_ﬁﬁasﬁx@stéﬁ. her seal gas,

and the seal gas is released into the atnosphere.

Thér BfiomethodHer igsiaiingayreGigemtipgslsvigadhe efdgsargonpecting pipe is

r j . t i ' t ' -
o S RGO SRRRSELS 8 soP LR BEL B0 D588 ) BBy eenad
the awfospher® Thevey@ethe gamtithaf oxyen gas reatairh@th the rdfrigérant connection

. refrigerant in the refrigerant circuyjt, and the risk

pipegfteribigretisns is recamed: ot gDy é?@éw RORSIbIR Lo Fediipe e rapunef oxygen
gas th&H i€ kAR tafd With tlféqgfr@%raﬁt e ?éfﬁgeram?@rcﬁ’it, and the risk of

refrigeration device according to a fourth aspect of
degrudntioprapd etiter dpfeetstin tre refigarant of refiggarator @hcaheha eeninated.

wher ej h uni t ' : . a.
s B TV e e
refii githtiorNdoulidtOw Berbin 4 heaféduddt widivitad cosiBabafid flidt-source-side

connected via a refrj %er_ant connection pipe to forma
heat exghapger and dntilizatienupit havieg p atibraisngeds heat exchargss prerconnected

i g S BBy AP AL SP o colr,

e ortion

a gas-Buitl gegaadbr, thdh sépapatibnhrémbrane thdcd @bt csaler wotssit deast a portion
heat exchanger and the utilization-
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si de heat exchanger as the conpressor is operated and
the refrigerant in the refrigerant circuit is
recircul ated, and is connected to the |iquid-side
refrigerant circuit for connecting the heat-
of tisOtdFriger st dat TRAEs RXCEATHE hedt-Botifde-side Hehz@ich@ipes afl® the utilization-
.. heat exchanger. The gas-liquid separatqor 5 separates L
sidethsat exchanges ag the copmresgony opgrated 9 dhe refiigesant in the refrigerant circuit
is rdcfbai@ar A is %PHne%teQ% tﬁeeﬁchi@‘é‘{dé ‘i’éﬁiﬁéﬁﬁ{ ?i}&ﬁl! #0f€5hrleBfing the heat-
non- condensabl e gas remairhing 1n the refrigerant
sourcenitiediennex chamger tolthe utiiegamadidoicarexdinage. ey gasdiduad separator
separ.ati on rrerrbrain fqQr separati t.he non-con ensablfe.
sepagales theg| ﬁ%&?@“@ &0 F‘SPYF SORIEE 1BiGrlgHY, rﬂcﬁgﬁré%"-% ag reirigerant
that SRR thORo b QniD R %?érhhiﬂiﬂgﬂn WPREIERAnt coRfiéttion pipe. The
di scharges to the outside of the refrigerant circuit
separiteonmmuembomd daviad has ysepamtipn memadang for $€pardtmg the non-condensable
e ation.nenbrane. In this.refrigeration Vi C t he
sas BERORE eaC AR B P Tontd bokas il SeBh s L6 &gl Separator,
and BischA@EE v (ROOWEE Of BHe refipermt Sidcuit the hbAEBAd@8sble 84s separated by
anot her atnospheric conponent renaining in the
the seppsafigie membratnect i on pipe is recircul ated together

W t . . I it Lt I t.ci L,

1 DB AR W ol SRR L b s o
prinfafi®y c@hpésgd blokyddnadas, ibtrdgenvigas hetanedier sthwspheric component

heat - sour ce-si de heat _exchanger and the . . .
remyping, ip Has ISHIZSIYE cARnpction pipsAferirpwated togethes ath the gefrigerant in the

T o . .
re e A S A R e R lerant that
flowg dstvinentthehaetpanat-sivle heatrdxcbangenind the uiBpaioatsidimheat exchanger is
.___menbrane devjce, and.the non-condensabl e .S —
ncr oS e DR 4T SHEABHod B4 e el his highly
pres@iizelt RBR-cOREIRLHIE %ast BYethe QBRI AN er@DEné BE ik GEpahtidiImembrane

the refrigerant, The pressure difference 20 between
devich ang themanycanddesableygas iif dischiatged to M dutsdelef the refhigerant circuit. By

refri.gerant circuit), and e condar i de .
tous Beraliflg I Hom{prEsett g RSP e R B Bt B s ifrpyee
betw@kn tHeprRRg sald (Gpeciially,aneinsiie odf¢he refiedepafs ecuifngd tihesecondary
separation efficiency of the non-condensable gas in

side (ypscidieplhy; she FHsidpehiheariaizennt eirite pbhe serareifidnerabrang gan be
. | . .
incrdaBh o HId REL AR PERHCE Bt 18 hoh SRMer B bhd 1t Sepbfifion
menibe@ie-canukierefose beeritaatedexchanger and t he
utilization-side heat exchanger is cooled by th
col} BHS EfigsRipay s By oast gReTiop @_3 H Tepsaraat 1ot FAws bgfween the
heat!shidb idreeﬂce%f ShMYer R WBRTatloRl At Blchah &2 Gs cooled by the
i ncludes the non-tondensabl e gas, and the
cooleromd copateted dlylaczagdisjuidssepaptor atte d lgsidrgirigreant sepa gat icbmgerant
nmembrapne of the separation . nenbrane device fromthe .
that 0 SR oo B A oAb Ao e TR SRR E e Sa AR ugipe the
sepatdiiol nEHrhBd6 Ptht Opardtivn midAbthhd devide fréth th@isaBfrigerant obtained by
i ncl uding the non 30 condensable gas that 1s processed
gas-liquid pepasadivar By itlys conftawaiiva, hevjuariity of redtigeraet iagluding the non-
rform - L Lqui ration h nti. f
condBbROE T S03ior L il BEPRLALR Mok AEn YRR YocBle P
perf@fiing g@tlichid egparaionihe iqBantR e U g4 bftigenmt Indthdel én the gas phase
.refrigerant, and_the concentration of the ]
duringagasd sivibsrpamtien dngdpced; iy Goahingthe refrigempp pad thefgncentration of

N . . of . in

o B R ek e P AR Rt fon

condewdablegzs ant thersep@vii@emanbomd cmybe turthef erfhiahcaispect  of
the present invention is thes
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refrigeration device according to the fourth aspect,
wherein the liquid-side refrigerant circuit further
conprises a receiver capable of collecting the

refrigerant that flows between the heat- source-side

heah refdgbatioe devibsladcbrlibig td 4 fifth agitcsitte pABént invention is the
exchanger. The cool er cools the gas 5 refrigerant

refrigerationidsyice Becoiding do Hisdnumh PePegh & herrin ﬂx@w&%&ﬂafe”ageram circuit
furth&lc% ?Q %c%f gf"é abﬁs&f ggllééﬁﬁl tﬁcel% %nt thd? ffonvlssbetween the heat-
refri Ion device, sincet coo I's connected t
soutclasndeeltfet mmhamgemundidﬂ: utizatidreside et (éxdlamigerr The cngcﬂmam)ls the gas
circuit, the refrigerant that flows thr h the
rofeiEeEA RoliiRE HeioRSERdFable gL (ot 5 epacelpdile ges it uid inside the
recdiv@ui d refrigerant and a gas refrigerant that includes
the non 10 condensable gas, and the quantity of _
r eflnitigje refnigenatioh delviog sttve theomoba mﬂ@maﬁbét@tias rcdmter provided to

o SRS e P R 8 e REG) L6l
circdit ROJephratedqhtol AR @ bdftg@hindtahak réh@&ﬁnﬂﬁhﬂkﬁ@ﬁdé%e non-

heat - sour ce-si de heat exchanger and the
congdgprspble ges, opd &wanemoféﬁmrmgémcludm therpetreorstensaide e that is
coo%ﬁgr g%/e cc%g%??%g Bedu éd %gg&d%igaglyt {flg qk%t[t}l ?}?gegﬁg?ljlmgtnctolafed in the

cooldeis iy apeﬂroelidfghd ﬁf@g@m&]hat a'bm%tv@efenttlli‘fehm-e&ﬁﬁé—mde heat
invention is.the refrigeration device according

exchayger Bidrthe uekzaﬁwﬂtsrfl%ﬁ grchanggh g AR LAl energa necessary
for a)%?hgger el t%{ tcon%?Ea}rgﬁlgﬁb?‘Bglrédﬁ? efource the

ows t he refrigerant
ci rﬁcwfﬂger&mn@vhdwccaﬁiﬂ@e raaiutthmlmbt (7| thmprestntomngﬂnt:btnis the
refrigerant cir S t he coo 0 sour.ce
refrigeTafing dpggs AGcof ngfﬂ ‘il ¢ o %?%ﬁct&éwee% téf‘naqiws a heat

exc}ﬁﬁgéﬂ 108 REYELLcdoling RBECSE ﬁ?eq’éﬁlgeﬁﬂrﬁ fat HORE Arb&gh (@ YeFRerant
ding to a seventh aspect of the present Tnvention

circiis the refrigeration device accordlng to any one of

th th thro Xt cool er .
%é“"c? ? Edrisaay QF@? 53 gﬁg“ed’egb%% g rﬂ% lfas e cooling
sourgasﬂhle GBbRr RERA e fiierationUefick ol codliigistuee RodidicOEssary.
and the cooler are integrally formed in this

r efAr Teffageantianlevios ageqrding, to aisevantinispector thegraseat ivention is the
d
s QGRARSs LSgf ey LRSS VRSB AR RS e
coolet glmtdmla@ hegatiranffet fube El[spssieﬂtlnsmkvexﬁtghghqlhlﬂ sbﬂit&ator

refrigeration device according. to an
f o th BB Bsparter and fhg ¢! erm%wiqgﬁﬂ
devxgéﬁﬁé hdHbe o?‘éﬁ?a&e% esmgéné;me &k, SRd &ﬂ&as&mtmﬁe bf e 'dgwce is
refrigerant that s separated into gas and [1quid
snnphﬁaﬂhe gas-liquid separator is returned to the

ei e.this refrigeratjon devi.ce i s desiqgned.
o Sk tTecran degise doartimiege A5 FE P T o i mrgbenERflien is the
refri @qﬁﬂtl&?@é\ﬁéﬁ R4otdM Dol oABGf HeGbinth thtoldh@eddth hdpdbs dwherein the
Separator is returned to the receiver, the

gas-higfid separaion 1s|0ﬁnm¢¢é3drsedbat\ﬁe¢ liquid cefozerant thﬂds goparated into gas and
l1qu1ﬁ ﬁ‘leengt)a% &qhﬁ)({] sepa ara or?s re?umg(g%qﬁen 1$e%g ver 9as in the gas

IRcreased. 6 A

r esmcg eliakdf gerdem aem@ecl@ desd gl soahat the Wduid agrigeruniQfooled in the

the present .invention is_the
cooler and separated into gas and liquid in the gas-liquid separator is returned to the receiver,

rmed m this refrigeration

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

the gas phase of the receiver can be increased.
6
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refrigeration device according to the eight aspect,
wherein the gas-liquid separator is integrally forned
with the receiver. The gas-liquid separator is
integrally fornmed with the receiver in this

r ef & kAL ehlioN devicRébiting thhehiRfiodsBect ol helPeRAf infbntion is the
separate conponents is reduced and the structure of

refrigheatiog @l@w@e ageprdingnht thiejeeght achbfwhegfen thei gea-lquid spparator is
mtegr%ﬁ? \%/?h e rgnet“tgeras pect of the present invention
Y ne ™5 rigeration device according to any one of

t heTHequasiquid: ;Eh&gfbrliﬁ intdgrélBpRensd wilaherddeivaein this refrigeration
separation menbrane device is integrally formed with

eV‘FﬁeTl“g?é%fqus Husi rnzhep oF sapafate @L@nmn@éﬁ@ﬁdawd@ Andrheisirpre of the

dev:@@Yé Shplified Ntegrally fornmed with the gas-1iquid
araP In this refrigeration device. Therefore,
t h ef\ mﬁrrgﬁatmf desmeaacaﬁrdmgimdaﬁhtaspacs of thd peasent inavahtivhds the
re:fnst oy g;%@%];‘ég? eV| O gl nE)urt It]?rgu%thRleﬁbmF?tE, wherein the

sepdtatR RBnBfant 'ﬂ@vﬁ:@fsrlhﬁgfaﬁ?tfoﬁhécﬁmtﬁ 1 ga@hqﬁid separator.
condi tioning device as an exanpl e of

r eflhiegepaatiormdabiane davico tSdnt@grtﬁl(Y farmh¢d ‘atth gretgadiliguid separator in

of..th t di
tis PGP g ThEEPe BF rumbartf Patdie amoRRERo: A el nd the
struft@Rrahd Qsvisle isigpifedt he air conditioni ng device

according to a first enbodinent; Fig. 3 is a schematic

BRIEE;\BE&@@PT&Q@I PFFHEDBAWINGS Ui t of an air
ORI QNI BRI e ASS AR B PR LA rbiflnin device o

I's a sc
an eﬂa‘.mlblb e»f aetfiggarian Heﬁt:c’ﬁ Ecu:lot'dlﬂi toodnfift Embﬁdldwht dfith@ gresent invention;
devi ce , accordi ng dlflCﬁﬁl on 2 gf the first
enbéiZitAdiagery s <5W1iﬂ§ the eterrlh#iIcturE PhY PR Beelyfeand a gas
sepafa%oh'c%@{c@%?tﬁ%' Jnc 1tfbfm JgfaEE’(ﬂrﬂing t82iffgt 'clﬁﬁent

according to rodi f1 cat| irst e
Fi §ig.68158 sehem}imemmgram@lf tdgrrafrigefant hﬂcmedfrangmrwmﬂltlonmg device

rcuit of a ning device 25 according to
acc"ﬁ‘iiﬂ% fa ’E‘Qaif’&ﬁ“‘ltn i)f’fﬁﬁg’q?ﬁﬁi"g{ dinent; Fig. 7 is a :
sc h?"ﬁtlé g s&ieﬁ%@ Qi fpfrarh b€ tHeerEﬁ-lgﬁ%@Bﬁaﬁi $1C4I alir &fndﬁf(‘mﬁigr device
condi tioning device according to nodification 5 of

accordmg ¢ medifenbod? ntihe;firft eglboelmslta schemati c di agram of

fri ircuit [ condlt onin
¢ B Siik Sl RRlig Aidefath bt Rea ity SPRALYY B Rn AR device
acco?zﬂngtcgmo&ﬂcﬁn@ s ehawairbiensioagham of the refrigerant
circuit of an air conditioning devi ce accordin

molig Pdue pehienmatiediagram pf theireligstar st ofppgir cyegmgnalg device
accogdgﬁ%%b&ﬁ%@%{j\g}&f Al ndi g)d{rhg{t‘r ant circuit of an air

tionin evi ce “accofr o nodification 8 of
t hEngt 7ish scmhmdc deigkam 6f Eieg‘eﬁ‘ig&ranscwclmaffmirlcbndiutlagmgmevice

the refrige circuit of an air conditioning
accoy ‘gléicétl‘f”bi 3&&1}? gr%feﬁé’oﬂ%?fmt’g eration device
acey g 9 sdtRnfitis 8RRPAn §FPRILARBIanCLirddi®rRh 88 @Bhditioning device

according to modification 6 of the first embodiment;

Fig. 9 is a schematic diagram of the refrigerant circuit of an air conditioning device

according to modification 7 of the first embodiment;

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

according to modification 8 of the first embodiment;
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invention; Fig. 12 is a diagram show ng the overall
structure of a separation nenbrane device of 5 the
air conditioning device according to the second
enbodi ment; Fig. 13 is a schematic diagramof the
r ef FigQ 1 A'H schimatid Sia@fanPéX thé fefﬁ?&amt diRAIT af @M BRditioning device
according to a nodifrcation of the second enbodi nent;
as amj eample ofx refragamativan devicgiageprdmgde atsheondeimtioginenitof the present
mvgk&%uit of the air conditioning device as an exanple
of a’'refrigeration device according to a third
enbiigi Meita dihgrafeshp vt okérall BBEthIcdT a SepratidPmefbdane device of
di agram showi ng the gverall structure of a secondary
the pis cendibipnigg denige apqordips friiheiserandgmhodientaccor di ng to
t heFiE.hij d aeéé’ﬁ&ﬁaﬁ@&iﬁgaﬁi &‘thé‘feﬂi%erﬁntscqﬁﬁﬂ'g&'hﬁ aﬁi!cgl%iﬂg})ing device
of tAe refrigerant crrcuit of an air conditioning
accatdinigde a rmedificationgpftihe ssednd embodioentd of the third
enhodi pent; 15 Fig,. 17 is. . a schematic¢ djagram of the . X
r g&'ﬁgglgﬂ?lém%ﬁw@m fiagremgf g %e%esjfﬁmtt%mt ﬁgtm qogditioning device
as aB €O Hled alrefrBRMltHoh GRVice Accor@hg '8 tHift drihSFReRt JTRHY present
kg 8 I's a schematic diagrantof the refrigerant
mvepkoguit of an air conditioning device according to
nmodi.fication 3 of the third odinment,;, Fig., 19 is a .
i dgF e s ROy HEY e PTerdh PERATP AT gpecpTHapreceivet of the air
condifi6fing eviRt abdRdiak o theAhR@BAbbAIRTRNAY devi ce accor di ng
to nodification 3 of the third enbodinent; Fig. 20 is )
a dJaseibds aschmajicaliagramiaf ghe wefiigegant gircuit pf auair coyfditioning device
' i &4 0ni ' a n_exanple of a
acco?g#llgﬁggr?o éiﬁfli%aﬁloggvog?%é {éf\lgrg c?%n}loﬁlén?ng’ a fourth enbodi nment
of Riflel 70k @Seldmaticniiithin@ T theheigerant ot 6f &04iAGdnditioning device
show ng the overal | structure of a separation nenbrane
accqydipg d Mmodificatjop I@é’féli'erﬂlgéﬁmbpfl’@i*ﬁmﬁg devi ce according to
t h?‘i%q%rig P ORI T tram ol She %ﬁi%?m?cﬁ‘%? ir %nﬂgroqﬁﬁg device
of the refrigerant rcuit of tthe alr conditioning
accatléding e mod dfoatidn A@ftle thirdedibbdw&nt,on of the fourth

empodinent ;. Fig. 23 is a diagramshow.ng the overal] .
sm&: tlgﬁéééfagagg éé‘%ﬂ‘&ﬂ RsrowrEHb EITRIrE 81 R Bingteceiy frotthe air
concga&ﬁh%ueﬂwgcda?d{hgﬁ) R6EHHidB bPthe (RfLhbshkpn of the

ourth enmbodi ment; 30 Fig. 24 i's a schematic diagram
of Figh@0ngeh schypratintdiagram of thegtfrgaraat cirgoinaefi aniapndonditioning device

devi c S ex lLe.of the.refrigeration,devic
as an amnle 52 FATESR NP Ao Asar g gk pn cpPadiaent of the present
invehfimgntion; Fig. 25 is a diagramshow ng the overall

structure of a refrigerant recovery nechanism of the _

ai Figdhds & dmgrang shieving thequyemllgitgturoof higeppiatiop membrane device of

the ar?ﬂg(’g%lﬂigtﬁ%ﬂ}% dRidd a%c?lﬁg‘gi S 1R S6he %%:o{ﬁngegn?‘gr am of the

rogera circul an air condrtionr’ng device as
anFipxanm esclienatit @fagt{ge bAihi @efrigerance radaanigd sigcditioning device

difications .1 and 2 of the fifth
according to a modification of the fourth embodiment;

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

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

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

mechanism of the air conditioning device according to the fifth embodiment;
8



10

15

20

25

30

enbodi nent of the present invention;, Fig. 27 is a
di agram showi ng the overall structure of the
refrigerant recovery 5 nechanismof the air
condi tioning device according to nodification 1 of the
fifiip. 2eRdhemMo difkidm A8hd B dhAMIR M 2P NP SohdiBoning device
overall structure of "the refrigérant recovery
as amesmaplesrhagefrigemtionrdegisn diaording tgymedificationsct andi? nfjthedifth
embmadi fi.c %ieonr 2e f Vt hte J_i fth enbodinent; 10 Fig. 29 is
hcpa?éﬁPhﬁPS?’the refrigerant circuit of the

ai IFig Wi tal 24Yr8 sHewirpahe aGerall s@xanmR! of 1 refii@rant recovery
refrigeration device according to a seventh enbodi nent

mecanisiieof theaie genditionian dedee acspring i modification kehiaadifihc
' mof the refrigerant circuit of the air
embggﬁlg‘fx% oni ng device as an exanple of the
r effig.@8riahidprae shewingaboovhrily sthatme of (gl vehi gerdin décaearty
f the present 15 .invention. DESCRI PTI.ON, OF REFERENCE
mec osthe gpgondiigaping daiae acearineiggnodifiension Laighe fith
béadent801; 3001-3101: air conditioning device
e (r@ﬁrﬁgerati on device) 2-801; 1002, 1102; 1502- 1802:
2002g. 2210 2 scikpiRic2Bagz am 3G 0> refif2rart eatuis of the @irwonditiofidg device

25 R R b R b ahertnges p AR SRR b presen
inveRli®® and0, 3010, 3110: refrigerant circuit 11, 3011,

3111: liquid-side refrigerant circuit 25 21: o .
co!F}!g- 8839 a saBmatigaiagsan of tegeligemicireptoithg air conditioning device

mai n_r.ecej,ver.(receiver) 32 32. 832:, coal.er,. 33:
as o BLAAIE BF InEGRaldbBRon (ke Adkording i A7 Qi eRsRiindiit of the present-
invedfdagft, 2034, 2134: separation nenbrane device 34b,

1034b, 2063b, 2064b: separation nenbrane 51
DE%MB@QNMW%HC%&W@@S BEST MODE FOR CARRYI NG

E ) boe s ) [ .gt e

CUT SHELOAVTAT] Gy 56T o o809, 2659013 Mo

devicke(rekgentionrddiiieg) t o t he present invention will be

descri bed herei nafter based on the draw ngs. <F| RST .
EVBAST VERPR> 1102; 1502-1802; 2002, 2102; 2502-2802; 3002-3102: heat source unit

5, 3005: utilization unit

6, 3006: liquid refrigerant connection pipe
7,3007: gas refrigerant connection pipe

10, 3010, 3110: refrigerant circuit

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

23:  heat-source-side heat exchanger

25: main receiver (receiver)

32,332, 832: cooler

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

BEST MODE FOR CARRYING OUT THE INVENTION
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<1> STRUCTURE OF THE AIR CONDI TIONING DEVICE 5 Fig. 1

is a schematic diagramof a refrigerant circuit of an

air conditioning device 1 as an exanple of a

refrigeration device according to a first enbodi nent

of EiBodieABIS thawetideratibn detite addl inctlilifok ikl ide the tefi@eration

1 in the present enbodinent is an air_conditioni rhg )
devigearecsdingpa fecpressnt iysnticigwBbies deseahpddiraeineigribaged on the drawings.

PR *h@@ ﬁﬁﬁ¥f provided with a heat source unit 2,
<FIa ut? |zaPFon ux?t 5, and a liquid refrigerant
<I>STRECGTUREMPTHE ATR GoNDIATONISNGDEI@Hecti on 10

pipe 7 for connecting the heat source upit 2 with the .

ut iNe-ZaifiacKhemptc %?grfﬂ’eofme SEEY G anseifygeTligoning device 1 as
an ek Pl otaScfti gé}déiolnﬁ%gftcg 'ﬂéocdr&iiﬁé e 2 Eir& CAIHBARSENL B the Hi€sent invention.

utiTization-side exchanger 51 is a heat exchanger

Thetafratoniigionaygalsiveedf indbopiesgnt embodiesni sgnt dmeccadrtionmeg divice capable
a .foom by. evaporating or. condensi ng.the. retrigerant .
of ol THefich PR AL oy Sn ariadad Wik f bgssRpEnit 2, a
utiliPFidhl thiCHARE a g i@reﬁ%ﬂrﬁ e8MiecBdn pipel60Ad- 248 Yefrigerant connection
. directional valve 22, a heat-source-side heat '
pipeck toin apvafacting thechagt saiigee wiit T with thequtilization pnit 8cei ver 25
(r | v.er a heat-source sj Xpansi on val ve .26
|1 ane B tiES L boSp Rl PRI A ol Koot
28 ThEheiligaioar €86 Béat 2lcHadgd J &Y b GatfenthahizamhagisicBpaiélof cooling or
conpressing the gas refrigerant. 20 The four-way
heatyig the air dfade 4/ Eqopebp ovaporafing or gandensing e iefigrgant taat flows
' ion of flow of the refrigerant during swtching
ther%lé{o\%gfé'n cool i ng operation and heating operation, and
I S Tha hadtl seurcefunit@weimnty cgngrizes dcaap@sge 23] 4fouoiwdyhiirectional

conpressor 21 to the gas si f.the. heat-source-side
valvg d3ta E@@éﬁawgewsldféze%%ﬁ%hgiﬂ%ggﬁ e e geayer 25
(recéi@@r),caq{%f—ﬁﬁﬁeé sidd efPnkidR vARS 281 g dalsRie d48 VAve®7, and a gas-side
during cool i ng operation. The fouﬂ-may irectiona
gatewalve@8i s al so capabl e of 25 connecting the di scharge
Si of the c ressor 21 to the gas-side gate val ve. '
26 1 RmPESHTAL RgetHe o A Sbe S BT iRt g e g gerant.
21The fsd%ﬁw%,a&r&ti_dﬁalazfame@ 08 ah1ve Pt wAtchirdahd 8Réction of flow of the
exchanger 23 during heating operation. The

refripeyant dowgceitshidg tebrecnarehznopratipn dnd hgatireeaepesatishanitgbls capable

o FRRIBSHEERPIE R B Rrou PR T 8RRt Bl s

heat $R¢Ha@8er B30 arldCorlietEhgethe iinitekt dide2df the ceaprResed] @b tHeqias-side gate
non-return val ves 24a through 24d, and i s . connected

valve 2§ dadne eoplingeopetations the fopgeay diectiopaheirres alsg capable pie
coﬁeét%ﬂé %is@ﬁargétsﬁe\é?'th‘é%o%m A1 QR B8 HEL NG 28 And
I'n thi g t 1s a vanS ow n%

S arrafgenent I ve for a
conneeting thelieakte dide piihs combyessdri2d mo theezak il -of the leat-soudes-side heat
heat gtyaﬁhan er.23 to the main receiver 25. The
exchiRgfr P IFRE YIRS OPSINOPs & val ve for al | owi ng
r eThé B&fR ABhrcbQideaRat &hinder 9Mstdeal &8 HhEs e cASIbEA Rondensing or
valve 27 to the 10 main receiver 25. The non-return
heatipg theerefriigerarg tzat latms ¢hdrethraaigh ewing girrcs fwateyers adicat soursss s
on from.th in receiv 25 to the liquid-sid .
ot R 2% SumRERL O T fab Fub i € 4R dfguoad, andis
connb@Ed BEwWRVA B HeAl-5064-80¢ hé ep@RBg@ M3 Yantitemiiie-sliRigate valve 27.

recei ver 25 to the heat-source-side ) )
The non-return valve 24a in this arrangement is a valve for allowing refrigerant to pass only

from the heat-source-side heat exchanger 23 to the main receiver 25. The non-return valve

24b 1s a valve for allowing refrigerant to pass only from the liquid-side gate valve 27 to the
10
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heat exchanger 23. This configuration makes it
possible to cause refrigerant to flowinto the 5 main
recei ver 25 through the entrance port of the main
receiver 25, and to cause the refrigerant flow ng out
[ [
e S e e VAR R0 T € A% KT R kit 0 pass only
fromp diermaimxpeaicie @ Sitn thehlgquid-aide gotenalves] 7d #he xpanetiionvahad 2 is a

valvégpmiog\}riprgﬁééi:gg A ﬁ@t k. S%\Zﬁ 51%9%33 regliai{a P%ﬁ}‘ieﬁ gS to the heat-source-side
heaté@harfiRH DT.EFHi 66 i di@A{onS A8 NGRKEsIBR to ShER rafigdktht ﬂﬂﬂow into the
cool ing operation.” This configuration also nmakes it 10

maip gecgivigr 85 thyough the eptandegertaiithe maml 169¢1v41t25, amdtongaupe the
refnlgg%g{ %"/igvr@lr%gutt Bf gll“e'%ht %?t oqfq]%{]e alfi e Qe?vér Z%ftPtfﬁ 0%&15 otB? utilization-

Figeran

sideQfeat dxehanget Spafter nfing érq)aﬁ&&dhnrtﬁsﬁebav-@burce bidt @xpdrBitin valve 26 when
t ovvargs t he heat-source-si de heat exchang_er 23 after

refriggrapptlews ovensds ths upthaatinsatide kestiprcbangego 1 digea thyi hngt-source-side
heat\éggli{ ﬁ%%\gﬁg}ll %#W&hrfrgé’o'oﬂ% ﬁgénral%rp sfc:&%ﬁm@?%tlbﬂ Glso makes it

possittle ko catse ocafrigerdat todbtw Em:ﬂmmgaan réetives 2§ thrawsglithe iengance port of the
.heatin per.ati on. e mai_n recelv r 25 is a
mai EREPL2 PR FORE e e RtErib PP 0! B Rk RestP e g receiver
25 cén 881 td QIR S ShEMR sHGRE-sTIX hRANG BRandsr 2T aﬁarlﬂei@éxb%eaug the heat-
heat exchanger 51. The refrigerant that flows into
Sourchsdcraxpansmeaah@r%z«sheﬂ tha yefrig¢ranisilaws tomardsdhe beatisamrce-side heat

el Pkt Do Sy el i FEPalrtS o poasFigegting operation.

r efthi ﬂﬁi@fgce@@} bentedbvicica ?ﬁlﬁe BP¢JIRMING ihe Wi geRRP&ndehsed in the
the main receiver 25 also flows out fromthe exit port

heatypuichsidetheabgnshprges2d of upbzatigngidedwat exshangsr Bbt Therefigerant that
ﬂow%e %orﬁ?@gggély q_r252d§w r@oﬁsilg}%o@%gﬁ%gg éﬁ ngc?w?%deto the top

(gas gﬁ&;eb ef thegﬁmﬁtﬂécetd&ﬁBS laahs bridgeociidngt 24RThe ligwid eefvigeradbeollected
th the liquid refrlgerant is separated into

at ‘heggtt%iﬁcﬁh‘lllilé@?‘%ﬁeﬂ R thaandineeceten2> plee Bowe oubBomhe exit port of the
maani%un@ElIBd Alviddiio tPoRiont BEMERIN fe%gl% féél&?ﬁﬁf egto the
2). The hg é]

at-source side expansion va

heat{fsourca dijda sk pangicnhalvecta: Il“gateﬂne tBS gasrreﬁgﬁ:rzmt drat flows into the main
connected bet

recei%%f %éggegrsl%p%m L?}V%Aflruﬁﬂ rqfa gerég(tl 1§ sepﬁgirt? igjo gﬁ@vﬁﬁzﬁqﬂlcp inside the main

recel&@lc.@s MRS cotleeted laethlae@,; o SR hfafn feca%exez@o@é@mgnzy al ve 26
the present enbodi nent is capable of éxpandi ng the

r eﬂw g@ataﬁwer sidh edufmsngl vabisl A6ng aoplve ot ashustimg tbhmefm@rant

heat | on ve 27
presqbfEb A GREL AP e, A6 it NrdhEnifes Bt na the exi
port bf Y lndam aa‘céiv@ﬁnamhem@tnﬁmide@iud%@@ns@oramw D@ ir0@8 present
refrigerant connection pip resgect ively The
embqdiggniys pmbiegféfreéﬁﬂn%mﬂv@éﬁfrkgﬁram prth dutiog ﬁ@ﬂtﬂg qpgeation and during
de of the utilization-side heat exchanger 51
heat;h%gyﬁrgtlﬁrél lization unit 5 and the |iquid-side ggt e
val'veli@vdeidetgae: vudad 2 5ad the gauisidé gate vdlve 2§ ase connected to the

iquid gl PApOONESLS LI e FHARGE caIDgHoR Rpe 1. iespecively.

Ut Tlllé Bélil OdFribQiah &nﬁé@mﬁ%@@éﬂrﬁl‘e&@ tl&aﬁcﬁnd' SV 8r Al uﬁﬁlzatlon—mde

heat soufce unit 2. The liquid refrigerant
heat @mhﬁm oot ﬁlqaell@aamdumlhé ag@ﬂlerlmurd gde gate velvn @@ of klwrheat source
unit 2 ’l?]g ﬁgg?{gnt ciopg%cgﬁgltpﬂ;? nﬁ%te%}g&ec%i iﬁileg?ﬁbe\?étbgahon side heat
exchar}@t 81 bethe vailidatesreunies ldBE aRd-sido Bae ¢hivensRIfBRshdah@furce unit 2.
are diverted froman existing air



condi ti oni ng device when either one or both of the
heat source unit 2 and the utilization unit 5 5 are
upgraded. Here, the portion of the refrigerant circuit
that extends fromthe utilization-side heat exchanger

The ?%g}cf rlegrE]Lﬁ%aAqr? 2;‘2)1;11?63{'{519 ﬁ{psé%d a%dﬁﬁg %aser)égrp %g%l? rgonzxfeﬁggr\l/ i)l?)% 7 are

era connecfion
- refrigbigi cbrdkctibngapes iMahNal o sitel wikerthe d@@ofditiGhing dédice 1iSnewly
. main receiver 25, and the heat-source side expansion
instajled, andate ffgeRpt OS8R NIpeIhal5 diyerted pgangrsting air

r O ) - - . - T .
coni s e i TR R b} BORSE o BUELEBEP b i unic
are Upgraded. t he heat - sour ce-si de heat exchanger 23 havi ng

th as, refr.igerant connect.ion pipe 7, the as.-.side |
gabiers Sp<eerin of 8 TP B ERTARL Ot B xids o (b8 UBbizatggside heat
exchafSerGANBRESHAE-sSrc & 8138 hbit%(@ﬁang%f‘ﬁ% H@ﬁﬂ%ih@@iquid refrigerant
refrigerant circuit 12. Specifically, the refrigerant
conngctierupipe 0thsfliquivesidé gate yalie 27 othie ihgidge virast 24, ithe main receiver 25,
onposed of .the |iquid-si refrigerant circuit..11 and .
md FRIBGEOURde Soapdph Fifis 2 pOBHuER B8 Paniig teeetad Kirouit 11
The pOMBhtof Y fefigbeait eRcdit ihat ExteddiaFond BRMItIREOM-bide Bedt@Fchanger 51
separation device 31 connected to the |iquid-side

to the geatisgarcgriidechaat echanger 23 haviggdhe gasqefitgerant ernpeeidornipe 7, the

y . | _ . ¢ .
eas-4if BrERALERs, GOTAE o PdiARBRINANID2. B Tne Bmpressor ] constitutes
the dak-gidedefrigefant giecianl2. SpasifcillyptheptPrefanadiecuixaid) of the air

refrigerant connection EiPe,7,_and dischargLn? the non
condsigpri eisieab s ogpesedyotthe Lgwidsideaeftecr s cirght [ yandithe gas-side
reﬁ'igérﬁ&%iinrc}xijr%py operating the conpressor 21 and

ecirculating the refrigerant in the refrigerant

ci Thelhir cdfitiemdg devicat v faothet prdvidad evithtaegaks sgparatsmudeyice 31

unit 2.in the .present enbodi . The tern . . .
coméﬁs{% %@ﬁ&l@ﬂ%ﬁﬁ%@%&ﬂ%ﬂéf&% IF et gepapaatangleyice g p device
capabR d¥sbyHRAtid Y& TRORBS:ePint P/ SR cAAEnsableldal Qéﬁ‘atuﬁgﬁ in $e liquid

~anot her air conponent. Therefore, even when tt _
refrigasang cenrestion pified wydlegaateftigamut ¢dnseetmnrhipge’.and dissharging the non-

refrigerant, 25 circuit 10 is recirculated, .this
condGeb|edb S et oo gt SRt o8 Reraping 1 pompprpssor 21
and retir@idatinglfe réﬂig&@ﬂtin e f2eri gePitl @ewel 10, il R€incorporated into the heat
heat - sour ce- si de heat exchanger 23 or utilization-side

SOUGFaNt 2 BB RTEGEN cGbpdingms T hetierd {qui-epndeussblecaas g dhatei refers
to gaf WA W i S SiBl dhch FEEL AR, iBBeeiP e ol pig ifponent

Thertfoee, togn whei the comipress@Ci iy eperadfed ahd getbifgevdnt n ihbgefrigerant

. uncondensed gas.refrigerant in the heat-saqurce-side . .
circufd@yis é%?érﬁ'é]ﬁ&‘gr thisyefiecs 319.“18it&rapgfbﬂlsﬁa%@-ﬂ_@%fe%lgerént circuit 11
wﬁhcgfif GPARIBhderbed RAfe EE:H-sggl)ce—s%rdE%eQ?&Cﬁ?%@g gﬁ bPRIFaMbf Side heat

in the present enbodi ment prinari mprises a
exchawst 8f. WBan the Iseubsidarefrigeamicenit 38 higamaln godider 25, such as in

T s e R U e

togetR@WitlPthe@ncditRnsSf gak 98 3Btant iahe héW6ubEL W8 RBatteBhanger 23 or
heat - sour ce-si de heat exchanger 23 and the

utilizgtion-pide iy wxehapgeidaiseeRighdhger 12 51. The cool er 32
i he esent enbqdi t is a cojiled heat transfer.
t ol e BEEEATn BTG TRMe &3l GRbs MRSl mir i gR5Res o cooer
32, aktwngas re@fivdr 3o aatliquid betdiaer) N@d-aGepaefiGroike@bgas device 34.
collected_in the top of the nmain receiver 25 is .
codices@oies 3¢ awa bead srehangertareqalive aglpagn noioreefdhe refriggrant that

flows between the heat-source-side heat exchanger 23 and the utilization-side heat exchanger
12
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refrigerant that flows inside the refrigerant circuit
10 is used as the cooling source of the 5 cooler 32 in
the present enbodi ment. Mre specifically, the
materi al obtained by expanding a portion of the
51. Tﬁé I By th@@ feséi enibb@itfiht 4 cAfed st t?zfﬂsfer ’Plﬂfetdlﬁ:rosef% inside the
the main receliver 25 1s used as the cooling sour 0
sccanderycreotieer 332 and' thiegas esffnggentancludmgfwd donddriseble gas evllected in the

3 a cool i ref erant ciycuit :35. e ,C0o0
top P fusdp ERErE o if ol IF L nindeiresrvar KLBY figooleh The
refrig@ifant GAf A6Ws irlsitfe! tR¥ e %é}hﬁttcngﬁlt f100s £26828 Hd \@ofinp Q&Irb@Bf the
of the refrigerant th flows out fromthe exit
coolgr 32 i thp @resanterpbasiémentr Mpse ml&ceﬁmthgmmab@wamql bY expanding a
f
portfopl ﬁﬂf?}c%g%gnt tﬁ%ﬁlﬁg‘gﬁ%& tgof: tg? %)lng g?rgﬁfﬂx[eﬁxiz{m ]rzfcgbvgr 25 is used as

the @mmg sourct bethe@obRf 33 T HiOreftigeranttiaked to Shekdoldr 32 a cooling
ressor_21. The cooling refrigerant inflow circuit

reﬁis@fggta@r%nt@éo Thegolingdriigsint ¢lagwed Bscompesashfaroolips aefngerant
OB Pl A350Rb AL LA Bl B 0 o i por o
the mathregeva s andtféddovg the poudutt 3 thhiesoler 3 ehd agooling refrigerant

ot Gy LR B LS R St o hecone 310t s
side bh E}fé%khﬂr@s%oﬁ@f) ek cggln?g"l@fnée%rﬂ LSy Eﬁ’cﬁlf‘% haﬁ:t ?&%%hﬁg d€pansion

of the conpressor . Imthis arrangenent
valve 3862 fcg@piamdmglapombh@\ﬁ@a mfrigetdng theo dows oBthmmetM trdt port of the
L nf | rcuit bout

t
mairg g v TF SOSE etdirar® uElobE e uite iR ool aitdiany retumn
valve Qg ﬁﬁ'&ﬂ@ﬁ‘l%ﬁ %/Blo@ﬁfhg@l@é ﬂeﬂ%e@ﬁht Qﬁatﬁﬁﬁas&é?ﬂhﬂiughﬁl’f@cd@ér@Z and
u

receiver t a portion thereof ‘evaporatées and
returged foeths etstakmsm@ﬂf)@ﬁ aompessspra 1t b the assapgersergnthp yefngerant that
flow§ 9‘&1) kl{%ogﬁe{?%a?éag {eflg c%{:lf\gf%r%% etr:hnﬂ %&tgg»? &clgé\@ 5 {%ﬁ‘% af)oug the same

tem;fem‘tlliﬂegne It}&ngastrhﬁigetaﬁﬁinuliﬁ&lgt the noBoRdHRcS 84 ®llgéaed at the top of
nside_the_ secondary receiver 33 is cooled, and a .
the %%sl F555HY b £ it 2 pastiondhereefeqvaneraiasand dpEFagR Bt temecTbe duc to
o 8 18R S R RS Wl roigornt s
throuphrible oseed 3N theegmp ectrigaraat t(nsplaciuﬂemb ingn-cbaddnsatde pad iRgijle the

C ared to_the s refrigerant,
sccofiiY 5N SA Bl @olas 1ks RFPB L Bif St "fffziéerﬁ%tﬁh%tg}ﬁ%h’des the non-
cond%h%ﬁﬁ‘e) agfcaﬁ B@ cSRARAAE Mk ﬁﬁ:eiioi‘l?tfongélsﬁﬁe as 5ﬁﬁféltﬁné3ﬂas alow

t he vi rtua | ack of condensation thereo
condemnati em tenapeargnredpackiecatiprboiltvguianty ab]lnpaxgéso the @kla:fggsant the

refri ant .col.lJected.in t f .t he secondar
non-{cGun{HEl<Es i€ Folep Gt EE e o 455 b fefiar e SedBiga retslver 33 5 2
resul06vthe @irh @l 123R PRESIdeRshtioh Sher &S 1! AlFtha BbneARhtRsh Mthé Aén-

30 cooler 32 into a liquid refrlgerant and a gas
condgnspplegas ihthetenarefiizeraidelegiethincba tumefdhe eccgadary reppiver 33
increnggondary receiver 33 is connected to the main

receiver 25 via a gas refrigerant introduction

Ci Tmetoﬁ&rﬁmieﬁref 33yisi actlow e rforgepamting thefreigerant covléd by the
33. as refrigerant introduction circuit 38 is a
cooleg %dfelpta fqud rhegserRicnflg sas rafgeranidbrdaslydasapaopadensable gas.

The sreaﬁlcaaﬁrece;%{ 1P8 gﬁﬂﬁec'téﬂlctb wigl g tr@ ifeRsGRNg géh%%ﬁ%g%iagﬁs

that 1’s collecte top o e mai n receiver
intro&tion ndcrlnaéiﬁ andy ahqmdfrcfrxgemamutﬂnwamduxtBDoThwgisvﬁ‘ngaant

. or. circulating/bl.o s refri erant

introdudlipf sl 3 s iR frafesdRifand fpndley Fbbiversin g eos

refrigefant Rl e HoM-coBERs MRE ¢Bthatl 16 @8N 4t &R ©p of MR iBh Receiver
receiver 25. In this arranggqgent, the gas refrigerant
|ntroduct|on
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circuit 38 is preferably fornmed so that the conduit
resistance is reduced by increasing the 5 di aneter of
t he pi pe, reducing the I ength of the pipe, or adopting
ot her configurations so that the refrigerant pressure
i .
25, U 1ih ERACRACANNMY oL B Ve i I RSuIElfigloPing the sas
refngesantanaiudieg dierem- @Esldemsmbteigs ¢y ishetrodered po i sotandary receiver 33

frmfaZ#;g) Af Sffeg i gﬁlﬁég%%gr rhfi—'b he emeny n&qc?gfgzgg}ﬁglgerant introduction
cirdutf3Rii fedéthbl yFORAKNSERat the E&ﬁiu‘ft%}.l Sanc¥4s Y‘Qﬁlﬁe@bP MckdaSfhg the

of the gas refrigerant including the non
diamefereribapine, ruycing tholsngthad dhapipe.ine adopilr@othﬂ' cofifigurations so that

_ . ;
the okl s TP RAS RS RAET E GeI et RlsBn BRSPS foghe

refripeaing predgira ildth@Qb}b Sflihe Gndif rdcbiver DO GeteblyibdtirilesWiRsiBe to perform

gf t he secaondary rece| ver 33 to the main receiver 25,
congeisateiata hgharicandensptionjempatatise Fuddvincasase tiegpantty of refrigerant

oL AL S8 A LB 5n
condasabld gayisroeadénsed b the choker S2 chiRCldquid redfid gérustroudBow Rirddit 39 is a
conb A T B BB LU D e
bottﬁf?ﬂ'ﬁﬁﬁ dihrflﬁe)ldf Wt Lebifary %El@@:t 3%ttf113 AirCleb Gl 253 %n@hasaa liquid

downward inclination towards the main receiver
refrigecurt otdoweabred3fafor cicailating/t86ckimmithe tligaid tefrigetant returned to the

s S 2 By LB BB G500 S B Bty ecver 3
this bRbddnRst RypréfReati PaRBoRl 286 tht YnairdRcdiRer ?ﬁ%isactohﬁgmatlon makes

menbrane device 34 is a device for separating the
it paseihlecto weamash Blediquighrefifi gasantiomtflayaeitouit 39 :g@r@mnvcm gichisgtion

t th
owds B3 lYeP SR RIH I SeiBpd eSS B daB e leran
retuined fioen thetssédi@lasf rebﬂ&eﬁ Bf toitRemantre€dive Wstis thkfbby Bitmatically

separati on nenbrane device 34 is configured so that
retugngd by dae fosge ofgBaWHt i ncl uding the non-condensabl e gas

co b Sﬁﬁgegidﬁ ﬁl@(ﬁblté\gg dvaé ? ssae&eqr&%%y sei) klg %r{de x;f)’o% éo%densablc

intro via a sep ara I'on nenbr a ction
gas fromahie pask@frigenae obameﬂmytgme-htmm separtitien sde®hdaesbndary receiver

33, ﬁﬁéﬁ%ﬁﬁrg&ﬁ) 'Slségg‘ttg ggri g‘t"%ﬁ%g?"g@ngéﬁg ?hegg&l C%‘Aigtﬁe Iaenﬁ‘lggrant circuit
10. BRARPALLESN SRR AR R vREB 4GL é:?ﬁﬁ_gg%g%% 1At thed é%'r‘é g%gﬁg&udmg the

space inside the device y 34a |n
non-¢gwteoprbde gassnotlegte@ irdthe tepefitbe Sicofidaryy meveives B&I qs) introduced via a

0O.wth the. separatiqn nbr a .
sepef P SERT G PR G0 I ORI QAR A8P ORIngSesandary receiver
33. connected to the space S2. In the present enbodi nent,

a nenbrane is used for the separation nenbrane 34b )
t h&he pepapdipamnenbane devees 34/l tﬁe pﬁem mdmdmgent has a device main
erant  t hat
bod)m)ﬁﬂr Qggjqﬁpﬁ)e qﬁ%ﬁ%ﬁ% éﬁelﬁg]g% ed g(g és t Vlde %16 Sé)acc? 1ns%e the device

mamsl&ml@[r?aata 00 anspate SiN@edsndaryaidepandal §paﬁe B’P(pﬁﬂﬂarﬁ] gieps@Amunicated
ol.yi m de nmenbrane, a cellul ose acetate nenbrane,

with ahels@p%ar%% mm@eﬂ@wﬂw@n cac@m@nd kisharge yakge St eornected to
the S{)Ziclé%g eﬂﬂJo‘aHﬁe ERABEN 3 o f(;}et{‘l #Efagloﬁrn?embrane

0 a ne aV|ng a large nu
34b tﬂmhulcaaalvimfcqnlncesely Mansmmmg‘ tthe nen-sepkenstbl©gasdean tith gig

refng%?%%dl | fcgeé%hecﬁonl gontdlggsa e gas althléNthylpg I?)f eparaﬁ)%lslsﬁ?e?nbrane uses a

porous membrane composed of a polyimide membrane, a cellulose acetate membrane, a
14
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m cropores; specifically, a nenbrane that is perneable

to conponents having a small 5 nol ecul ar di aneter, and

i nper neabl e to conponents having a | arge nol ecul ar

dianeter. In this arrangenent, the R22 or Rl34a used
pol?s%lfoﬁ@ eRirhtie b Bbof indriiad, rc:)r BRNflel RO gSI\GuQ fnenfHighe used

t he or R125 included in'the mxed refrigerant
hergn @Eif@Sotp apqarpixane h@\hng aVagantmbgeyf extremelyuhsmtedmimepares that

an _water va . or . nitrogen. and can

pertofl i aiope e e B S eine B B ruh ORI 2 ishes BRoush tese
micEGRER bR HAFRS MBMbAHR thd1ed SérRie8bls 8 @&h%diﬁ:hié ha¥ing a small

transmts t he non-condensabl'e gas fromthe gas
molegylpy Gamsier, and ampermesabléde componants bainin bgs molegalsr diameter. In

T RN T
the RA2 oh& 128 nodidetilie tlﬁa&ﬁﬁ(&d 2&fyigeRAERYETC 3R 410X\ @athBave a larger

non@é?ndensable as can be caused_.to flow fromthe
mo iameiep thag v w@emszxyaqnega&. QT AHESFR Sphland cam therefore be
f, t

sepéfﬁﬂe&% lt@é Pgﬁggﬁp anc fﬁi 5%?051 Iﬁ?rhﬁe]ﬁ%%gw @1%&@'51% seﬁgﬁlvely
trangtorigl ﬁrmninkmngaisalsle pgas fibedthbpag haén Sepdtiadt imvbudes nlby vorecondensable

ed to the space S2 into the atnosphere
a5 FpgrineA: Bt Smthais et BoRre e Eurehierey AD ROasPadensable
B R R R R Ry W PR s g e an e
Cauwétt‘h davifsemitiesspace Bnig thiepase S cBredlischarge vglve Sdi gea talve for

o B S B TR SR P T

con&‘dn@aﬂi]@ ad@ephﬂai’eﬂtﬁyqﬂe béatatonaRémRBad 3APMGR D toah@e‘é;ﬁice S, into
i nstal the liquid refrigerant connection pipe

the WSWB frgmrthg apagh .o ribschpigingthp sor-candsnsablgngasdo dlmdoutside of
he utilization unit 5 and heat source
the%ﬁﬂgﬁéﬁ%gg%gé%tlvely and the refrigerant circuit 10

<2>METHOD FORINSTAIONING TIER ATR CONDITIOMNG DEVIUE
arrangenent, the liquid-side gate 25 valve 27 and

gadhemathoghios ingiljng the a&fCOﬂ#ﬂ@OW@wdyWeﬁ & &¢ill deyichy described.
<D FION ‘IWQQ(F
of E?nggé?%%} 'S ?harg In a vance |ﬁF§ﬁ? ﬁMAi‘YON STEP)>
ref lrlsgemawiy aeated utilizdtion mitHemid hestonne uniti2tar instdiled, the liquid
arati on menprane device

f.dis e val ve %40 of t e seF

refriggrant sRafipgt ORiPRY @ fdd gagsarg SPISHIIRIPE & arpympunted, ad

conrfél:@@ @@the\Mﬁﬁaﬁchieuﬂli A4hdnée E(Sdrgce{nﬂpﬁ EQREERY, ORd PR ffherant
gas refrigerant connection pi pe 77 30 constitutl 0

CertaTnl Qstxii‘ the awgoaqhtmmug device hiinfprmed. [p ¢hia prrangiewent, ¢lak; liquid-side gate

er one.or bhoth rce unit 2.
vaivEie! AR s TA kP T 28 o Ul et s g s Amy B e ppsed. and
presdrited h]ﬁ&ﬁtlt?@lﬂ FefEgerantis Zharg&ﬂml«!idlvaho%ahﬂo(lﬂe tigerinticirchif8f the heat
above descri gtl on are newmy installed. <Al RTI GHTNESS
sourqep G hs ritgohargs vabve Sftc ohdiesaparhigwy mambene device 14 cofstituting the
gassgg a@dd dEOH tioningodgqvice 1 is formed, the liquid
rigerant ‘connection pipe 6 and gas refrlgerant

C oﬁﬁﬁntth&)hlqmd pefrigerantconasdtize pigy 6 aid gasghﬁ@sﬁat con‘ﬂbﬁﬂ)n pipe 7
liquid.refrigerant. connection pipe 6

and
consptélppg éﬂé Ieélﬁ{m SHR ﬁ%tg{ ‘il(thI]% ﬂ%‘écqare éig[eéted Vag,:l\y;gger Oa‘_]ﬁd)r bptegf the heat
sour&eQMRCNEY ®i1BaBol Ghit B raﬂ%’ﬁﬁk%jdeﬁooﬁlp Sntbi bdtk BF et Nobirc unit 2

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

<AIRTIGHTNESS TESTING STEP>

15
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5 connection pipe 6 and gas refrigerant connection
pipe 7 are tested for airtightness while connected to
the utilization unit 5. First, nitrogen gas as the gas
used for airtightness testing is fed to the

ai 1 AfrehhBesiig eltaﬁtS&FdﬁltFl@r&ﬂtﬁ’@aﬁ B&ﬂdlﬁ&ﬁﬁ%‘g?ﬁcé P& foh‘ﬂéﬁ e liquid

refrigerant connectlon pi pe 6 and gas er ant
refrigsrané conrsntipn pipe B dndg@as eﬁfrlggdnlr@nnwton(nm 7 3ﬂ¢ctwhed for airtightness.
vided.to the | i Ore rant
whir frs o Rt BARLoRGE0R pipt and Wi Festpetall CaBEH BN ipe 2, gate

valvés, i ARGHBRIPoRERTD rRIdt provaldd tb e RIIRSASN Bnifb, th@ﬁquld refrigerant
portl on test ed for ai rt| ghtness is increased to

conpgetion ginafeand gasgeiriggranpeaniethian pips 7 are fested iffPTgﬂllélEhtmsS while
com'i‘écwd%%{} n%‘ﬁzab%n shQrped, naintenance of the

ess testing pressure for a prescribed test

perﬁlﬁd mﬁogmrg‘as aseh@ gao nsddhfer pigti gHtadss teatihgth fed Ko the airtightness-
ai rtight ness, EAL GAS RELEASI NG STEP> 15 After

testeg] qu%fh% Ghudes ergiuidsredagasin capnecling PHISH) ¢ sag sefrigerant

{
kST D) 1) 4 BP9 0l NS i
refngblesSwmecﬁort pe potht iganreftti gsra dofunectian pipeghbnasgher component

o G RS R GES S o i
pres@re! ARePREdihQBf e HiRskeh Yas & dtépRA! MePFeonafRr 1R aﬁtt@mess testing

ambient gas in the airtightness-tested portion af
prespwst: dersiepiesrribet] liest pemeskisisenmest fouthetportinrstgsted fdr airtightness.

<SE9gd§@%FﬁEﬁ%; he quantity of oxygen gas is

]%Gg Spheric di scharge operation, the

Pr e bRti ShtntdiQ@edtinglit SthpIeRE; the SindeknP 84 (s&d ghd)ah the portlon tested
iincludes the liquid refrigerant connection pipe 6

for ajygighmess is geleassd inte dhreatmiosmhept meorder tg reduga thecpressure of the portion
oSBT, B Sh BTS8P i i

includefi lin geranitiicittigas of the portiohitested fur aittiglytasssi iihoﬁthﬂ' tiodrhbient gas in
tested for airtjightness may be substituted w

the aletlgp@@%sntestgg PRHWOIAler Fricass it s Almasphersie aubstltuq‘ed with nitrogen
gas, Qﬁ fﬂegﬂﬁﬁ'ﬁ?%f 'i)‘i?éé_lr_]%s $¢ RBucdd! il 0 O[J'hgné ﬂﬁk}ﬁé}géoperatlon the

eas oxygen gas 1 nc
pressamd:m Ethe ag‘aghmasst-lhaedipoﬂtmg htian @scdudes shiecldjupd retfti gmalua:bnnectlon pipe

her e be reliabl DENSA
6 an R PEmascRpR Bipey e Fetbispd B APIESOF BACE Greatan dhan
atmds%l%ﬂc%r@isﬁ?e 1ﬁ%tr§er\f@bié%m¥t7m@@§’s Sasr b %u&ﬁie‘%hé’ f%lfx\f gergﬁ circuit 10.

heat source unit are opened
i sTheambicnsgasdnithe purtiomtested foeﬁlﬂlgymeammay: bc emhstltut@f with nitrogen
zatio nd t fr| rant circuit of .
sas e 0ofBtneBliott drgn R ol elfipe OB o e e fipine st
The &haiedl @ds IndlAled a R aniHidht LheintBahirS Hinde-tésfidlpotidrbcan thereby be
thereby fed to the entire refrigerant circuit 10. Wen
‘Ehmﬂﬁémﬁéw%%sary refrigerant charge quantity is not

f refrigerant
<NO(ﬁﬁarge vgé%§é¥ﬁﬁhﬁ¥ﬂﬂéﬁggiﬁsgurce unit 2, such
asAfhethe sd;ﬂ ghhts rekfigedgthe dighidedagait valme 917 pad g45-sdelgafe valve 28
Ion itional refri erant d fromthe
of th e LR LR e her e BTt fstab e g et he Fggerant circuit
of thé BfifidHSh 3Rl 5 zﬁldctﬂé‘fﬁﬁgerﬁﬂt‘%ﬂbﬁllﬂ Bf %th%at%urc%ﬁn 2'are connected. The

refrigerant is not charged in advance into the heat

refrigeoant charged in ®vafiteantodghe hepisoyrat guit 2|1mt11bwbylﬂgi to the entire
he utilizati

refit g%?%l] 8HCIPEE&E\?|’I?I} @gfﬁle(g%g%ﬁ ?(Efn gerant charge quantity 1s nt?t obyamed using
only the quantity of refrigerant charged in advance into the heat source unit 2, such as when
16
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5is also tested for airtightness at the sane tine) as
t he non-condensabl e gas renmaining in the refrigerant
connection pipes 6 and 7 follow ng the seal gas
rel easing step is thereby mixed with the refrigerant
the féﬁ%géiﬁntt&%n&ﬁfoh' B UndO7 418 Yodg, &@dltlbﬁ‘ﬁltr efat {s'¥hhrged from the
structure, the conpressor 21 I'S activate and
Out&yéfeasatqedw |T§§16 pehfeomarfycquanwemf lrdmlgaltanhxy chblged from the outside
n.the. re er.a&t Lreul it 10.

eI EUEHRE ot St e AR e heicomer g 2y The FRy eas also

inclG@iak nbe-cORGIBAH10 Bhs RAnfadfife W the ufilifffonUBitdeRAEA ﬁl%%tl'hﬁanon unit 5
whi ch the operation for recircul ating refrigerant

is algq, tested dpy gigfeghinass i the game time) gs @embnmdemgble lgas remammg in the

reffiRal Mo SR OS 56t 7 KTl il R sl i Nep iy mived
w1tISttbh refribénant insidEitlg: refrigespg eirbuicad.l y, a state in which
dlschar e side of the conpressor 21 is connected
Hus &&@lgﬁtﬂ’é“{iﬁ the, gOTRRIEESOE g1y icactiyated; and qpsgation is performed for
ﬁ_&% f the conpressor 21
recnl%gﬁg g %g:rteg%etr %H?%Eeﬂ%ggs S| ?mﬁglgttel ed)v al ve 28. The
he&Camanmdectsihdamorcpadaisaic gad mehsaﬁanged dwring cdoding operation)

whi,ch the ree, of pem n hereof adj usted. A '
st 4t EsF &f“éﬁ%% bg desasibed Hatbich tipRaratiaRER OF BSAIPRigting refrigerant in the

reﬁlgé&ﬁﬁ‘trb?fc%ﬁ 1085 ¥6rforafa bﬁﬁ@kbélﬂltglrc%fefdtﬁ rﬁmsﬁﬁhg& yog.k%y

7a, gas refrigerant i'ntroduc n va
diregtipmel wéread isantiid save wmixmedalszaame aolid the uhElggla spactlﬁeallsm state in

Stlt ting.th as se i.on devj
whichHE st S 87 g SuRRRRTH R aled Ta o 8 Bl S e heat-source-
side HE& cx¥i@Ret 212 26,0 MY QRO Kidé bf ti c@ﬁiﬁré%@&ﬁﬁl isRohkbciedtb MEgas-side
of the refrigerant circuit 10 and gas separation
gate yalye 28. Bhe heatrsoyyas Slﬂ@ﬁKP@@warwl\ies%dF m«tatq:tlo whineh the degree of
open?rgrﬁ)l%l%é? %’rn d%#g&%‘gns? ?gﬁegss t{sgaghs d 1ﬁ }ﬁwolht 1nggexpan51on valve
36a, dbcﬁlﬁfgt tiefriyferant attuh Valvd 374} B&s reﬁ@,@tanS Qufddﬁcﬁdrﬂ@ﬂ?\?%a liquid

exchang@or 23, caused to exchange heat with air or
refrigggangoufflow walvaeg, and disshiree Valéiﬁ d4c enmstinyieg thergasseparation device

31 alRAN4R8R8 Y, d'tﬁe'ggs geg%{ahgﬁa@me R | [} the main

recei ver non-return val ve 24a of the

br Wihge tld coonpresspd 21 Tdwetihatad ir5thiy state of the reftipanst cfcuit 10 and gas
ected.to the downstream si de of _the nmain

| 26
separaligh fogre 35 the £t FHeeran) IsArav A o TP COPIRFENOF AbatibiaRessed.
after WhiQP@A 'gﬁgréfﬁgérﬁﬁfls béﬂ(ﬁgichg ﬁu@cfoﬁxl"\? g);e &fré ﬁﬁl%ﬁve 22 to the

pressure 1 n the range from di schar
heat-seyrpe-eids bﬁatmsch@gché? hemed sm)cpmtlen@ ltat with arrsur (Waterals wlae heat

sourcfRlecolfni®d. THEhieben oo e FBTnests fthhe main sceiver 25
througR ftlid gi-@im vaﬁi@%h%&‘ﬂ@lﬂrw’ge theuif 24, W%ﬁ%u%&%ﬁ&%{ﬁaﬂsmn
in the main receiver 25 is Increased to the

valvecknepsmeied bnthe dowastigam gflc pfide mafin regeivand herpie is in a state in

f
i S & dgenll S L LERES R S BEATbe ingpgpnse o
the dxgalm)rgar sdaohiegomprdske A1itg thahdaebdurgesiantxpzasion @hllv@ 26 of the
hqmcfﬂg and gas refrigerant connection pipe 7 follow ng

¢ rerggreaareuid s sreagedtopbferourgpsation prespge! thagefrigerant.
Speciii 'E@Il)ﬂ%é‘re?ﬁg‘e%ﬁ{??esg&e i ﬁl% xﬁfﬁﬁ '}écgﬁreﬁﬂﬁ i dlnareaﬁﬁ% Fﬂeg:\é'lﬁ%ensat]on

into the mai n recei ver separa e INnto a
pressyrefaf n@gwﬁngeraﬂd’f lsc gmsaméfgas gwidm’(uln]b'laise rafidfarakdghat includes the

- d s.refrigerant, t
won- 330 SR SRS B o L R B B B e cometon
pipe ®fnd 8 roRigerank €6ifHe¥®dn gipe 73bWiRE thd @ihst rahé Le éﬂﬂherefore
is tenporarily collected injthe main receiver 25 and
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5 then discharged fromthe bottom of the main receiver
25 and transferred to the heat-source side expansion
valve 26. This liquid refrigerant transferred to the

heat - source side expansion valve 26 is expanded into

floves invthehasiR réceief 2 9 THEAS frifeehnk tHaYheh AGWE info the main receiver 25 is
transferred to the wutilization unit 5 via the

sepgrated oy linwidirefdgerant apdl a gas refrigengat hptipgiudesupn-gangdensable gas.
Ths:I (%ag ll‘éﬂlg?fag?thlgﬁhgléldgﬁéérﬁ?%@m@aﬂge a%a? Gt‘lgén' &)ll}l' &s [ir? e tgﬁ Pﬁﬂle main

nnec rans erre

recelﬂarlﬂSl, hiadztht |qum«imfrtge5adt$s tempsmly eolexmﬁang& a@tresditdr 25 and
n

air in the rooma evapor at ed_|
theruélﬁ‘maism ‘g‘?fnéli'ed‘@t??é‘&f’tn tglfem EEFiven 25 fm‘ wans{eiprdrtaigheat-source
h .
sid % aﬁs‘?(fél{ {éggé ?g f”l;lillilel e Eﬁ%ﬁlﬁﬁ%‘t{#ﬂéﬁ&;}igg th]eclgeﬁ‘ﬁ L 5it00%1dé Lxpansion
valhgdX-is ieglpanglad ente altwe-ph8se shatd of pas anﬁdlquidua;xd i resfarneddd the

.val 2 ' th eratjon, di scharg
wiliginiaEs yi e BoheiHims s 248 o i s dirgid 34 8 Fliarice gate
valvel 270 biY iR QiR febrgih At lcofdcfibh pipt®. The REF é}ﬁﬁﬁﬂaﬂd&h@@ to the

the gas separ ation device 31 according

ut1hﬁ@ﬂ<1rydmlh@ 1stcilpspddf) epehﬁ@g@] head with thg ir in e rggtg and evaporated in the
[ trodugt i-on va
ut111z§:‘tlon- ? ” ﬁ%até F)é mang%érl gﬁlﬁ gev?lhogatﬁg i gﬁ%eﬁgrg aegaé%grawn ifito the
con@@ésb@czleﬁa the daeefrigpradf corinb&idifiipe 7.8B€E¥LEId@ Bate Salve 28, and the
Introduced into the secondary receiver 33. The coollng
fO“rr‘éff-}f figeatignel vahe 2 n val ve 37a and the cooling
TR AU ASRBR% L OERIOPOrA At 38 haenavi o

fronﬁﬁnthrn the defri gbrancamduitt I1feis ga:forlrmfclmsggrthﬂ bas separatiomdevitd®l '

non- condensabl e gas | ntroduc into the secondar )
e gty Bie 193 med %fl Rrefsdure Fish g refiergnt wgoduction valve 38a
is opf¥AB4, %ﬁ%@%ﬁ%%ﬁg%ﬁa%t fuRlid S ASHCERden! zhﬂ’e %&eco‘ﬂ% El‘ﬁ’r?{h% top of

receiver 3 cool ed by the re rigerant ovm
the inlmnaagghvarl2é i otilodncedlintosthp secondary tréverveo B 3.i Ehecmoting smcdgerant

retw i St th SRR cxpaBIon Ahe S GES o SpE gL Lidsrant as a

coolg@gssohaa% iR cirQnate® RS Bealdof 3b @ﬂﬁﬁfeﬁwoﬁl {henas kéﬂqgalahﬁfincludmg
ling point) conpared to gas refrigerant,

the mmcmdmﬁ@hbﬁs entipalycedsingothe @@ctoadarattreqeh\@rﬁépThﬁ gas hrefngerant

d f th |
incl S B3N oA gp Lty Tufbabfdtinto Bk stcPRadtl Shétffer o & then
cooledBy tmeﬁeé,msﬁiv lewdigsthirdughlike gc&ﬂerraaf k baioa tlicresX ik e6iREsed, and

in the top.of the secondary receiver 33 .increases. On
the refigepnt pwingdiroughdhe @fqlffr%fla AY2peBtiere Ad s fime; sigce the non-

I t
cond3 RN Eohat T KBhacSuk bRl (sp B Bl B b Bfhpared o
the gamreirigeant, ﬁmrno&&dnylensabkergamg; doliecthdl atuthel tapaffithgsscandary receiver

out f | W val ve o cool y e cool er 32,
33 ag pEesuft@ Va'ft\ar'ﬁ 33%0%83%%{19”&51?%95 fl@ﬂiﬂﬁﬁpn?eatr&rl% af thg non-
concfeﬁ@abf@ageﬁ ih ﬁféega\é %fn%@raflf QIMebie8 i BRSNS the séc%ﬁ&ér\_(/‘?éce%%r 33
herein"is lower than the refrigerant tenperatufe '
increapges. Paithe o*@celnandr the5efrigtaet efndesscd tinthe scmnﬂarybut@sertb collects
ref er ant nain .rec r 25 and.
im of RRUOED N ebSid Fofera T 5 aBBh oo bt e iyen 25 by
oper@i@Stht Nighiderefrierdd ohifROWWRVe 3RC Plu¥ € cobding bRehe cooler 32, the
evaporated refrigerant as a cooling source caused to

tempsradprg vd shenlepnd wingerppiaewanedrie tha manasret ver Radronhdlegeeandary

t
e e TR SOOI ARl SRS R i
Thersfopa st comribeeb (admlitg Wheoe fridkrdns it the maip foeeider 2hahd increasing
18
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5 the space S2 of the separation nmenbrane device 34 is
opened to the outside. Since the space S, of the
separation nmenbrane device 34 is then communi cat ed
with the top of the secondary receiver 33, the gas
the ESidehBBAGNSS the 86n-988densdbié B4 IAGhd R JTRR: HIMABETARS. The
gas collected in the top of the secondary receiver 33
evapeyatedire Bipgrrad a3 aceplingsovisasausd to sxchangehens swithghe gas refrigerant
i £qf r ondi ng_to t i f.ference t ween
thatheETHE Ron EPRGSRICEN resfmibll o PherpBRENGR pP By Bfgessor 21.
10 Higdis¢Hagsd vl BRufltee depafibaBlenfiigitt deioselis th@ opened, and
space S, and the space S2. The non- condensabl e gas
the spaer Se@fitherfeparationricrmbsne dsyige 3¢ Areonapsd to e outside. Since the space
t: |
51 of %] &pBfafioh Ml UDHE D4 8 Pren SERBA e SRR oF it socondary
recesyrad8, B2, gaandrigérantr (@ddegaspihcluding thh acsicondipbabie gisvodlegied in the
t di scharge val ve .34c. On the other hand,, the gas._.
top PE SHEATSAT TERY S ifrodHeed g s&%ﬁ&adsa RIRssUffedifference

conﬁnﬁﬁagﬁin%’ to Whd diBdlenPABS&VaCh THABHShshiidh PressufPSY tﬁ% lréi‘ﬂn%%fant and the

rane 34b. Once this operation has been perftor
atméspherc pressoe isesthblishae betieen thespace B¢ end thislspageally. The non-

condRR e Tine ottt % G iEuite B sBissS 3 PERep@lnfef Bydueh e
sepdrft@UR @b Bk B3UB 8% Wb prdsift idifTekhce [QRsaPR-FRN ERNS@MeSpace S,, and
srégﬁ Is discharged fromthe refrigerant circuit 10

ed into eatmosphesfhisih thevdisahersealvecds] Onghe other hand, the gas
g ] nt . ret val { as. refr.L.gerant.
reelpfiabl SRR 1t G Lel oSy oG SRl LR BBline ypesgtoe
separ@ionemS8Brana 3db dDsehBis @Peraeibl BasSeen @effoirdd o A Grésbebed time, the
gas separation device 31 are then closed., (Case in .
non-gaRdansite spvisMayHBL Hshp liguigasirigsrant semseRupine Piang gas refrigerant
) ot C Cbed o .
comfEAth PcoRS UL Al o a0 CPRALPE ol osis
dischdrged frefrthg edfeperast aieuit t1 0,14hd the peslingraxpansion tdhee 36a, cooling
.heating operation. At _this tinme, the four-way. .
fefﬂ?rﬁl%‘crte&aa E{F‘I"_Géﬁ e engerpRf lmggwav Gahg &ﬁe’ﬁ?%& Kriggant outflow
valvdashegdldiBarsl viive 344 _boﬁsﬁﬁﬁin%'tﬁ@ dsYepAafdfd&ides 1%Re then closed.
whi ch the di Scharge side of {he Conpressor 21 is
c ofasctin avhich thheogasndrngable gasas dmskhag@Bduranpcheatiigeoperation)
i nt,ake si.de of the conpressor. 21 is.connected to the .
ga s g Fefhhe SR 0L BERdh G e L EHENlgire fefTeerant in the
refri gientNERLIIOUS p&rférira b?&ﬂ@ﬂ@tiﬁ@ o@laMn. 26 this tintd, theSbAL Ray
. In which the degree of opening thereof is adjusted. A )
direcgionplevalee 23 isan sher st insheagedi by thiidashed lae iobigi hippecifically, a state in
. S val | i refrigerant r rn _val ye
whicGBERRLReL Aoy Being sBmpERRy 210 FlreL BRI MG gaf el 28, anc
the in@ake sigevarie couiprésesy Maik enored taktt chs Skledf g heal-yrirddside heat

constituting the gas separation device 31 are all
exchengsgdd, Thnbrat reurgagids epranaion aalvaefiit i agtate 4n whichjthe degree of

. . I
ore PP B ERREASA N g AR AL BB SLRIGh v
36a, deingereBigerdrit ectgawsvalwef ¥ laggasantrigesand innoduétivinosalvee3 8a, liquid
o TSRS A Y08 APLRRE i o0 e o devie
31 aidialledédeBNAd tHebYLsepdration 888ce Iistbl Ikt ion unit 5 via

the gas-side gate valve 28 and the gas refrigerant

cobettthoepmppssor 2] Frastivated m thisrstate of thameffigenanicitcaittlifeand gas

sopafibh 5L S0 BELLs SR BRSO P HETORRRRFEL) Pl o
after Rha¢h e ghargeserht.is dbridaicea tidongethe fberuy & ditRtibhad 8aRR12 to the

flows into the main receiverjg25 through the |iquid
refrigerant connection pipe 6,
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5 the liquid-side gate valve 27, and the non-return
val ve 24b of the bridge circuit 24. The heat- source
si de expansi on val ve 26 connected to the downstream
side of the main receiver 25 hereinis in a state in

utilbhtiehuhin s veeaeeas-Sfde QRRNaRG 28NBIdeRé géssreﬁi’gek'ai{t @8nndch6n Plpe 7. The

same as during cooling operation, and the refrigeran
refrigesasy repsteyred freths ablizasionfiunitrh $l¢eu&¢d§@ hm}@agtshm woth thieir in the

yr.ce .si de nSi 0
roo%ﬁfc%ﬁﬁgnspg%aﬁlge &tﬁ%ap gr?]%ldg?n ?t aeh(fhanlgF ?{X i socoilrilex?sgd 1quid
refrigeedane @ised ifitd th&ﬁlaﬁﬂledﬁﬁ&alﬁl thrpuph eixshdiad @éfngblﬁnt connectlon pipe 6,

refrigerant. Specifically, the refrigerant

the figuigtside gats e & i tbesnerirotym s dbias thaeridge circuit 24. The heat-
o IS0 B 505y R S BB it oI e
herdihés in@rstate mzlwhmhh@dwee of aeeimigitheradf iy adjmstel], thasime as dunng

nalnln i n the uid refri ant con ecti
COOURRIORREHOT, apy lbeerﬁéﬂa%ra@a RFFSRCF Bribg Spsion iragm ‘tﬁé]f-@afa%side of the
conlp?és8&SE ®fthé H@at%@@xlce 9re ckpRlsRnQafyd i@(‘fﬁhé Nh@did kRigerant circuit
mai n receiver 25, the sane as during cooling

11 ig p@r@ﬁ%ﬁm thafh@ldeasattlogemmretotﬁ the mﬁxgetammolfwak}y, théefrigerant

1N _r.ece separ at nt o
presP e BB RN st 2348 TP oot afcsatug of the rerigerant
TheRefirged gansahl ﬂuﬁﬁ‘ﬁms&dﬁ@éerﬁﬁt@mﬂ@&n? eld ndeEohdbndabR gas
i ncl udes non-condensabl e gas is collected in the top
(spestically saeligas) wwowineg impthe lignid refrgerangcordeetian pige fand gps

P P oD B g o
maih hezeivet B5,1tRe einveis AlringQoalif bamidre The Gefhgerhﬁte:hat has flowed into

heat - sQur ce si de expansi gn valve 26. This liquid
the MBRNPERAYAAD if peRgTaled miR BAvid doffigempbansengasyefiesans hapincludes

Q]leet t
nong H@%}‘%tﬁg ﬁ%sa[A qwﬁ‘%’ S rﬁﬁ%gs e g%tl Sl Eel?(rie OWC&E%%bI% g@g f collected
in thieeagt o Sitha meen secderehéﬁa,tanéxhﬂl]aqlgde reffBerantas tdneparaniiyrcetiented in the
ve 24d of .the bridge citc 4. The refrigerant,

maig Fﬁﬁlgﬁre%f 46F P pein @8&?{35@%@12 @@nﬁgﬁpott%&e gré%m segeiver 25
and tr§nsqél'¥b°d3tg th@h&x SBARESide %ﬁﬁanWoBWaﬁz'er%OThfé@fqﬁfd 1%?1'1 et thus

heat source and evaporated. 25 This evaporated gas
tranyferfred gghaheatisgumgaide calpansioni valvs Ahie egpandeé 980 r tR0-phase state of

S A X TR
valvpend of 1R bridgE ci6uit quﬂeﬁgfrl‘g@ﬁhﬁﬁélﬁlbrﬁéﬂﬁo AeteablSource-side heat

performed during heating operation. Since the
exchapgre 2dus eaysed to 'F’Whén@d‘@ﬁhw% AIT 08 Wales agﬁmleatssoumandfevaporated
r. e [ n
This égﬁ%"gﬁtgg %Flé ki g&g& 113 ?%a‘iin 81%9\:\{1 1111].(08[[1% ?g‘?ﬁ%ﬁs&gggﬁ % tfoucg-nway
diredtioaslecive 22. om tted. <3> FEATURES O THE AIR
I TI ONI NG D%CE AND | NSTALLATI ON. METHOD THERECF
%FW%B?F&? g ehpsging @on-capdensae gas agdle pusy performed during
r
°°°”“@%%@%a¥%2ﬁ?aﬁh£"§%QEE&%&T‘%"C SRR M dpRuiof ERRDIe procedure fo
this G@ratim i thetsameads that of thietdpenating deevibed atigvetfredigamrging non-

dsggg atiqon .device 31 having the. se arggjon. nbr ane
condgadalecias Uriae foglingapsrton dsertiondnsrodt EMEsd | ger ant
<3> FEmtlmES br THE APR-CONMIEIORING BRVICERSSD INGAIAYEATION

seal remaining in the liquid refrigerant
MET:B% BZREQIFpe 6

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

present embodiment have such characteristics as the following.
20
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5 and gas refrigerant connection pipe 7 can be
di scharged to the outside of the refrigerant <circuit
10 after the device installation step (refrigerant
circuit formation step). Therefore, the size of the
<pagas separation device 31 can be reduced in conparison
to the use of a conventional type of gas separation
devindke aingendiveping deviee |.dhg gaggepauatioy deviceds Ea\tiegl the separation -

agent .. .The,size of the,heat..source.unit 2 i.
medifEH¢ pevied S B FiaRued Win iflio e €Gigthiet eBriidpL ang mon-
condéhsable igag(spbeificdlB), bdas g &) réhhi@mpda thdkguodtdftigerant conedtivn pipe 6
the air conditioning device 1, the conpressor 21 is_.
and gaereiti gerantaoBBeation Hine, 7 candes dipchargsgde Hic aysidg ofibg refgerant
« | o - ]
cire R 10 Ak 0fhe aBviBPHRIEREN w1 R (6 B GO RARRAR  Ep fHersfore, the
sizeiof tieegasrseprraf @oddviget Ihean bairedudel én cahpdargen sontheiuse bhie

1 fri [ it 10 i h - I
congq%éi{gﬁ%l:tggeer %{5 s%e{réﬁf‘c{r{ qu?qﬁal Qttrgé.g?eg g 1%%? Sﬁgﬁﬁg o?ac?s%?bent agent.
TheGRRMGhEREAL Sourbteurtit 2 id RBEERE nHNinkreasedl Zhd tAE evacuation operation

refrigerant connection pipes 6 and 7 in the device
during stesitk anstadlatien egn Ye exhitieger ant circuit formation

B}step). By this configuration, the pressure of the
refrigerant and non-condensable gas that flow between

t han feAdir SRt e iAERhEITRRBET 21 Adpeffled BBecifically, cooling

utilization-side heat exchanger 51 is increased, the
operatin evheiting abrratign & pesfopncdle prd teagnicpodanssie gas remaining in the
refris grfalrﬂ & %&Eo : 1aés 6 .'and '8 ersci} n rﬁe(p lo Qt'th RIE Bk, ee(rjant in the

R k 1 bt

on- condensa gas u5|n8 € gas séparation device
refrigdrahiesiidngt MONA tepa-edrdensabi s diseh& ey step afidr, thaheattsbeérce unit 2 is

non- condensabl e gas is discharged to the_outside of i
conpegted e the wdizatien st & (via the gefriggraptgognectioRMIRRS OCandohin the device

_ o Ci .

ns S A Al LSS E AL B, E R COBRH BB prosre o

refrigerdet {slpeaidondalshiyle ghb thas lawdeSlechitbkeheadbbourbe side heat exchanger
separatijon ne ane 34b 25 of .the separation ne ane .

23 aaiﬁ}edgﬂ@at%ﬂgg bestsxsliengi s meTens é‘équafewﬁn&me gasis

sepafftfd HbANGY r@figdhf thMHClﬁMﬁﬂ%lfp&@&dz@d hB%condensable gas using
separation nenbrane 34b can theretore be enhanced. In

the gak eepaoaticnodeser Sdblagingdbe sipsciian geensiraye davidelid, and the non-

onditioni device 1, at.|east a..porfi.on.of e, .
condE AL R n e Rrged it o Binab oo Fiehaal ciinio. BT
confll@4tioRX f23RERre 48 d Biewedt the bARalPOdS (sPEciN€Aly, the space S,
. exchanger 51 (specifically, the gas refrigerant
side) gl tb@jm@nﬁ@msc&(mﬁmllh tBOsppas ScoHe)ditegisaparating meppbrane 34b
f_the.nain i,yer i I h r A
of thse 3 FiclFifinbREE Uk S8k e 1254, W hE SRR Hefgney of he

non-tétidengabllé gisiifal theedepingaomficnibfgheB49asn firtefogreanhaidaal
i ncl udes the non-condensabl e gas in the secondary
r ebiethg @pngondensable gas dsthargsriidnadhs ar gelitioing deyageat, @fleast a

poﬂiﬁghgﬂletljé‘ﬁgggﬁ%ﬂﬁgw‘?}? gﬁ]m%ﬁﬂf‘e RARsRfcd §8: FER @;E(gxt%ggér% 23 and the

rane Vi Cce € gas refrigerant o
utilizayiogagiel iegidxdhaepa s A{speaficBly, tHe grs cafngergntriatluding nbheondensable

antity. of 21 refrigerant jncluding the ) .
sos IR0 iR dort b e el it Sty e copler 32 disposed in the
secoRBRRFREIVRP 3 TBAPEPARtedIR Pliqiill ferfsAafBink QS BERLAAR! that
device 34 can be reduced by perform ng gas-1liquid

includepearoneandensalie saemdhel saopndary egogiver 3B and fhee mpragrnidensable gas

. of s refrigerapt included, in..he gas.. phase of the

s seira@fiahe il SEMAln bRREIR DA R PSR ks 14 from

the gh€rafegite@bbipindiw} F43didui®separation. By this configuration, the quantity of
21
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5 refrigerant in the cooler 32, and the concentration
of the non-condensabl e gas can be increased.
Therefore, the separation efficiency of the
non- condensabl e gas in the separation nenbrane 34b of
refrigesans epduditg e nvRrddhacRabIe \the thafh Fakksha i i
34begg§nced. <C In the_ air cgﬁwdi tai orﬁ;ngs%g\;fl(lt:ﬁeeu%?&taﬁgn membrane
FaLrssparalen semudiccdsvae Jdscan hemeditced by petfreningigas-liglid
sepdrS& M8k i t |iquid-side.refrigerant
P Teuit ?L%_Og%%y{%gﬂ’r%g?’c%g gﬂ@ﬁ}gpggagsggﬁwwnt _ luded in the gas
phagsepfdhasesdndtirg céraivged3 Hyrind gasgiguis egRkAIonQan B8 YediRedby cooling the
refriafte{. tFe relf régergﬂtlf flow ng through the |iquid-side
FEFPH TP RPOIES 1o an fop‘ée%gan af the Toatcendenshbjaigds can be
incréRéd. I THRFThe, M YefarBifth & | L lLagl udes. ;
non- condensabl ee%\aés, ar@a{ehggéﬂt'% H?ﬁ g?ﬁdgeggﬁj ?%%Selggé%sepﬂratlon
membanehtboeidhe sqparadion aemitens doid134 eanrteduaie.cnhiedi ze
<->0f the gas separation device 31 can therefore be
reduced. 15 By reducing the anount of refrigerant
| N0l hdiaitgonanoatRARIERN] f1cd8S stiidid hheds | :
cool er 32 constituting fhgg%ag sesgrn::\ﬂte?%% 332@#@3%@‘%" the main
recely fiel wpoted de thetiuidipide refriggrantesicbeit 11§ ard thoabh-agnddngable gas can
b | | cool er .can_al so be reduced. <D> |
o AR b 18 OB BB AR ALE ) DB RS wing trough
the liqonidiitie ouffigegrantaricaie 11 is RPERAURENINElqRd rABSht as refrigerant
th .colgatltuthrb%Ft he gas separation device 3171s t e HESt
At 1B UASHRAY CRReRseblissss. and theyamowwaifigagprogessedint the gas separation
devide€f1rik 9&HREI. ifiuﬂtﬁa% ortion gf the
“ref rli ger ant I&%%pﬁgrogrl als)é%‘f' &¢ ne(EfVICiCr?thﬁig%?fﬁre be reduced.
r eBeraderingshe sthatntof eefhigéranoingindingioh&ohi@REBIB kas that is cooled in
the & r(r:#ft 10. ..Si Eﬁ:e the cooler 32 is a coiled heat
Qe i qnsyag CHAS SERFI Loy Grvicerd , theapeunt 9f therand enagy needed
for codBing MhrelfFedriMiqs bRl do¥l erE:"EI . secondary
recgi ver 3 ’r t he nunbé:r 0 s%‘é%%%tuéaf% conmponents i s
<D>reduced, and the structure of the device is
<E> In the air conditjoning device 1, the

i .4 fi ed,.
o ¢ iether cGOTing Saureg s yinecessapy MGE A cartineming deace | iheasuse the

secondary
cooler 8% torgenag thdads separa®RPIALED | R KAP Laui-d in
.the secondary r eceiﬁver 33 1is r_elt ur nlg% e%g?%eé%%nuses as the
coolingssourapdhe peftigerpaty(eiastsally.frepartion ofitae acfrigerant tompoRirily collected

: recei i % _C00l e a the.30 concentration of the
in the AR koI o 35) haC R ProBhng st SHREEL). 0 The i
r 8ok \es cidBerGris alb6iléddaBaRGer tihedibbskd &sﬁttﬂg&cl‘af?%ary

e l1qui

alling the air conditioning device 1,

.in C
I'GCEIVF%$ #’iaﬁg istesralbinieered with sheprecendandregeaiver 3, thegunaiser of separate
comp&ifRARES tdaRePl A for airtightness using

P2 nitroge%’Sggmgrﬁgﬁtgﬁﬁtﬁggg lc‘agsg,lm%]g‘gedt he seal gas
<E> s released into the atnobsphere. Therefore, the

remains in the liquid

apount . of axygen gas that : :

I 6{$r“8ﬂ‘?‘tl§%‘ﬁﬁé‘g¥1i"6ﬁv %F pecopdampdecsiner 38 é5 ¢angestodico that the
liquid esfripaaht R iPkaRrateft S Last HAIB LR NEES3 i

e ot iy Aersedint Chad IR BRe SABNARY HERNERSS s retumed
to the WERYICgRFemS. dhetelore, thOrefiogrraian thei thiintrbe@ivee b s i ORI and the
concerft@ioh 18 [h%%npc%ndensable gas in the top (gas phase) of the main receiver 25 can
be increased.
<F>

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

connection pipe 6 and gas refrigerant connection pipe 7 are tested for arrtightness using
22
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5 reduced, and the risk of degradation and ot her
adverse effects in the refrigerant or refrigerator
oil can be elimnated. Oxygen gas included in the
anbient gas in the airtightness-tested portion can be
nitrégeni gabloy aneiaveal @i, Hdasé bélbhd g réldfsed 7o 9 alRpidre. Therefore,
the airtightness-tested portion with seal gas during
the pipguny;ofoxyesmeasdhat semping isthe fiquid refrégesan conprstion pipe 6 and gas
AT : < I | ON, 1 Ln.the
e 'ggoverrelﬁltglctgénlgglpg _2% fig gglg %’e‘%?{e o nc(%e\‘/3 ir%%ucgg‘,nnier?én%% Pf fgyeen gas
recircalatédgbrauph ths sdrigerantaddeuit | Deogptiser rvaif the @sfeigérant can thereby be
di n@l ugi}? .rlggtgondensabl e tgas | ntroduced into_the ]
reducetang d %“? qgEpdatian andothpradverse effedts 1n theyrefrigersag ox refrigerator
oil e Be leilikRepi de of the conpressor 21 via the cooling
refrigerant outflow circuit 37 connected between the
coéhegen Rasindludbdin the akbisnt das infthe hietighongss-eassa@l pozfion ddn be
. However cool i refrigerant qutflow circuit 137 may.
reliaRREEIRYeq Py s epeilthg e aenBren et ] th itebnessisisdinnsien with seal
gas duihgaRE hRiigReRNestind 8tep QMRS JeRPEIs TSRS stkhe

heat - source si de expansion valve 26 (specifically,

<4> MROJHERCATAOMNhnst r eam si de of the heat-source side
val ves,. 24c and

ex [ i and t he non-r n .
oalt OF PRt Bped B Bial JRAGE T sk GBiratanf et o coo
the gae pefrigérannincidifiga®nlcdbhdimable pas airRdutdit iatd e sé@ablary receiver 33
. source_unit 102 of the air conditioning device 101" of
in the geolend? 1sretgnnd tagles infakgsidsof drovmmpresspr 3l v, thegooling refrigerant

: I ' separation
oD LA 0o P XEER1 SR IATCRRPO P Bppsor1.
Howewa| @codihgwiehigehmmt ooflomngrouéf137 gedyedlio batprooiled isé a8lid form a

. ; by . .
comnsefian i F 5 6paler 45 R dBmslssHm g 86 hgar-source side expansion
valvd 8§ [shegfiefly, B.QchQﬁ’ khe cnﬁvrﬂgéarg gid‘é ok il aﬂ%ur&@%%?%ﬂgsion valve

non- condensabl e gas i ntroduced I nto the secon
26 andelbeingeret8 valvesiddc apd GHé of Bi2 bridgeveirauit 24), axialthégas separation

.refri.gerant i.nfla ircuit 236 e provided so as
devied 3iiflctridrated pig the e SQiees gy 10740 ﬁ%sﬂﬁﬁp%%ap@gglsgwe 101 of the
presehefollRAA6E sidvat if #igv®s through the intake side of the

ressor 21, as in the gas separation device 23 1

co
<5>MQnBHH6F“hTEENi2nto the heat source unit 202 of the air

c it 0n) vi.ce 201 of the. present. nodi fication .

R WA En G SOty loneFioP o BF Jigbelrelngit Rroduced o
the ceddaf 32gvin dlid @olinpYetbigeRHORNEH T 8BYhdt REnddcAWhE BLiBp&it of the

the. | ow pressur as refrigerant directly returned to _

main £GEicR £ 5RBY Geckool 3¢ heussd ip thesapeting refrigerantithgool the gas
: By dj | .55 4 Myt ing the ...
i MG P i BTSN v

non- con
coolep B2 tihew b e proedisy refrigaant iaflowgiicain 236 ataybeetotided feas to

: j ntake sid t he conpressor _21 after being . _
mrod it o2l e he R RGBT S8 segFrBL e iMEhBe nta side
of theRfoRirisBe2 B ABYRBRS:aY &pikatidd e3P 25 Plincorporated into the heat source

. circulating/blocking the | ow pressure lg_jpas refrigerant
unit Z0P ehihecpin eanditipmingdeviaet 201 ef dedwresent moleficatopstesaoin F24. 4. In

fromthe |ntake .side of the conpressor_21. Th

these bR BAMCET SO S By o STREDY OFF Qe R the tow-
pressr®@hs i @ fuitl IREAP Ferhrbd BVh6 itk dideHOhOtorthPRsdod LR m the

side conduit of the conpressor 21 and the junction
four-wipst dirachend yghver?g is Eimited dpeing thsuontcondeisnldlaighs Ggcharge step, and

the flow rate of the low-pressure gas refrigerant returned to the intake side of the COmMpressor

21 after being introduced into the cooler 32 can be maintained by providing a bypass valve
23
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5 <6> MODI FI CATION 3 In the abovenenti oned gas
separation devices 31, 131, and 231, the cooler 32 is
a coiled heat transfer tube di sposed inside the
secondary receiver 33. However, a cooler 332 that is

2365 i Adufatin M ke &%qmgﬁéls\éuzreeg%ﬂ t 2 Cﬁjﬁéﬁ‘ gltﬁr%u Cbhetmtake side

connected to the as re ger ant n ci
of thygeqmapressonA b e/ frngl thh entalecciidriaf the cepiessr 233Thovilheistmpunted

n 10 eiver 25, as in the rafi .
becfisor B BB5 Ky e ant B emiesrisTion iR aoB B B i side condui
of tif contipt€ssat 21 aed thietjinitioRGvitlethe €Bol ﬁ'f crdift oﬁffﬁﬁ@@ﬁcult 37.

nmodi fication shown in Fig. S <7> | CATION 4 In
<6>tM9%WJ%HﬂN dned gas separation deV| ces 31, 131,

| fri nt r cu
30 7 (¥ ¥hod Shend it nd o ficE B8 B 1o Rna B fiiepbler 3250
cmlccbhmut M'ensféi&ubhdlspddédlmside the s€ond @S TadHiver 3B IHBRRMerDY cooler 332

t he cool and gollected in the bottom of the
that S5cparais OIP ierapdary 1¢cs1ven A B adsods casnecied torthe gag tefrigerant

1ntrddh9Hétgc1Fﬁlf1tr 3ok @%ne%ﬁn%n%s%ﬂaaf e{n‘/&%ﬁé%g the ‘ngﬁ\( & tain

i quid refrigerant ow CI
recemeo% cedn $e gas separdtomndeaiceS3i nmimamteb &zﬁtwelmﬂhdah gource unit 302 of

seco cei V. and the d stream sjde of the
the 4ot qb"ﬁ%&"é‘ie@ léﬁ% pregRpt (radyisabgn RgyaE i Figa | v,
<7>m0\mgm§\mogkoz¢mst ream si de of the heat-source side 20
ex ansi on valve 26 and the non-return val ves 24c and
ée abprecrpgritigged Eﬁ&&l}‘pﬁmﬁmyl@vi% 3iln13hé31msl 331, the liquid
r 43 ncor t he
refri &Qﬁt %‘tﬂ&l? tcg'glang fo cﬁsechgﬁg}n t8r§ d[%lﬂ gtheéggﬂngéryﬁgelg?r 33 the

ource unl

liquit hefrige@aceindenddityané talersI2OMma dolledtedin the bo8din of the secondary .
MODI FI CATION 5 I n the abovenentioned gas separation
receiygh tigonnectentzp asig retumrife hguid refigersatiortiamain f@Sewer 25.

e osed i,n,th
HovE 6L KB FEE bl RGN0 T ARSI o o
conned i temecahattie Gﬁ:oﬁéar‘y/irecdi\kbe 33 apaiatdownsiredh 6RIB®f the heat-source
[ ntroductlla{on Circuj However, the separation

side (XRIBIgRAa Eéﬁé@eskﬁ%%& b&P"%"d’nkﬂée fownseam|syderafithebeapiseurce side
expaﬁé?@n 880 LET tHe%“ﬁ' Pé&im %v%er eoa?.g 24 %fﬁ%quﬁfge 3rcuit 24), as in the

ISpOSE in the interior t
gas smarta't daymed@\lnne)Wtedunmah@hmasmce Iilt104®2h@f the air conditioning

unit 5 | oni ng device 501 of
d‘mcte élgeq{psegagnwg Hie %f %né in Fig. 7. The
<3>M(nbﬁr1(g{'rmgr ate conponents constituting the gas
separation device 531 is thereby reduced, and the

stlptle ahoveatentionsddzay separdtiongiemisks 31,441, 2349 and 431, the secondary

F epar at.i on n whi.ch
s A S e S —
membranodedcy34 eiaehy Spadfiod ndmbrikteinBEAMEOR Rirb (N80l WRSever, the

separation device 331, the separation 24 nenbrane

separgfiRy} EmYrAng dqvich 44 ssweadioyintegtadly fermegawith fheaecandaey receiver 33
havin hELB A 3 d &{o@@&j Fthe lltﬁelji(;}efherggfs as A %g%éos%BarfdiF ?%éeevd%?’ 1

| ncorporate I nto eat source un
incorpwa@il tnto mlnenlgeat skmrce:emﬁﬁ)(n of the bie cptidis@ilhg qodid STR O present

8 The nunber of separate conponents
modi GREP shEfe HEFien s Tn SR PRESPOM IR Song e s o g

separitRAURR fhe 5@@@'3 ih%?eb%tréd{ﬁt?él‘,ra%d Uhe SARNDEYF BE device is simplified.
<9> MODIFICATION 6

In a gas separation device in which a cooler 332 is provided to the outside of the

secondary receiver 33 as in the abovementioned gas separation device 331, the separation
24
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5is sinplified. <10> MODI FICATION 7 In the
abovenenti oned gas separation devices 31, 131, 231,

- 331, 431, 531, and 631, the secondary receiver 33 is
connected to the main receiver 25 via the gas

merhBfahé G6¥iae 84 ahd iHe@estHdhRTebdi V&I A mBPalsOHE 11‘Itg§ally formed as in the
secondary receiver 33 may al so be integrall nmed

gas genapatigraley weddil Angosparnted intp the heat Bmlrcfhlemgé@ efstpaamqooditlomng
LGS, t 702
devfég%bﬁ of ?lgé]pr%%ﬁgﬁltglﬁ%ﬁa%ggn shown i g g’{he lllﬁgl sgﬁ?rate components
congtidiiig thatgao sepatnion dleﬁlcEBQl istheldb gl @duced)Qne the structure of the device
ci rcunst ances, the cooler 32 nay be disposed i nsi de
is simplifiedcondary receiver 33 and main receiver 25, as
<10§MU1)I'F‘TCﬁiIQOIﬁ7 The nunber of separate conponents
constituting the gas separation device 731 is thereby
r edud@hboamuemtimledigamx;ﬂpmwonfdehhes MeuBte3ls33l, 431, 531, and 631

ified. 15 <11> FICATION 8 In the
the 55’8 IFFt%F'é’ﬁ{e &afgnggcg% QiR aLRpreixer 29 via theigas yeffigerant

introd@dtiortSiteuitRl bubBd sec®Rary 13deivdr 8 nqzﬁpzhﬁf Be §1?efg§§l i%%%ed with the
are mainly prOV|ded SO as to cool e gas re eran

maiy FReEAYEl 2153 as e thergam separationsizbice 7§ hsncogidrated ado the helaEsource unit

natn ece ver er

702 G e B Rl 0T of % P P RST s f S. Under

thesé b@cﬂiﬁdtihd’e@ GRé YRTler2 lﬂgyb@@lsg@ea TR Te T Qed%ﬁ&é‘i‘?%be‘i%@ 33 and
non-return val ves 24a and 24b of the bridge circuit

mairpregeivpie2 @8 shavaeingtiet 9.dihe numbenaf Wpﬂl@tﬁettomonQ&S cassutmng the gas

d i

oo 5080, S9N BBy LS B NS b BoRED s
<113 NEODIEBEATIONd fication shown in Fig. 10. In this

e, ince all of the refrigerant flown throu%h

0¥ e R teeeriienre s soraen Senest. 131 2%9%360%1(; 31,631, and

|

5L 1 e S0 L A s
non-céndensable3gasaslledied mathe iapgofabeimam nen@wﬁﬁeﬂomwa eooler 832 for

e th% ntration of the . non:-condensabl e g
supefip el Tioid i FEa et rqoéj"ér"étﬁtth%’é’ﬁ“’décfflﬁ?fr?éé’é@d pgonnected

betws&PHE albhr}emhhﬁ‘alvéseﬁ lad§P3h Bfﬂﬁtlﬁh |cir9dﬂ: o &gf ri'ﬁhte port of
and a gas refrigerant that incl u non- condensa

the myaw rgcaiver By agan thergas edpasatioRSlevich 83 éhﬁmﬂ m)ﬁteahemexdmm unit 802 of

f
e oS e S o BB L i i s case
smcerﬂlf &fl th€ FedFiferBRVldVein@ thrb g B8 $1QdidBHdE RME LMt 3tk @R 1 Pfs cooled
non- condensabl e gas can be fed to the separation
ratheR i el QT e, 3ae SRR Of ﬁ@oltnspreﬁigetamé Hlwing thessigh g cooling
refii g%gan\f %ﬁcﬁ Pgs FERa% 8&[119% Wé@n&n%es %vegha%? ﬁlgé L‘F,Pgﬂ%?ptratlon of the

arati rane EVIC

non-copdensable g%S invhydedén thetgag Feftibyranf @hRAndreastd By géfarating the
epar at i ?n deV| ce 831 of the present nodification, the

refriggEind inlg aliquice fg@’&ganté%fgagaﬁt fedjhecauithag nedadeg age-cpislasable gas in
the nﬁﬁ%@ew&@f%eﬂfﬁﬁalmls tlhgﬁg%f EHS% s%li%diu:oy ecco;gir 33 were

a ovenentloned gas separat evi C
integrady formatl wals the g recener 283hd gas mfngmgnnrtmtvmgrannayrehm:d
I s used ins

concetngréip %ﬁgf {\{\%E (r:org%gs‘fhgqa%ﬁ lc'@ni[’;% getdgtg gheﬁegeqaag]a m(egfb? d%wce 34 from
the topQ@lthd@haingbedig@3nka iHfskPaidd Bbnbradl iiffodubSoraRitND.

The separation membrane device 34 and the main receiver 25 may be integrally

formed in the gas separation device 831 of the present modification, the same as in the gas ‘

separation device 731 described above.
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5 refrigerant circuit 35 as the cooling source, and a

portion of the refrigerant that flows out fromthe

exit port of the main receiver 25 is expanded. <SECOND

EMBODI MENT> <1> STRUCTURE OF THE Al R CONDI TI ONI NG
<12BRTHERMODIFICATRONGhemat i ¢ di agram of the

refrig‘grant circuit of the air conditioning device 10

1002 theabayementipned 996 sementionfdeiviges at,i 16, 32N 488, 531, 631, 731, and
83135 ESH el pg; n odi ment .of the . present ,

1PEEA RO, B SO EIRRSE Bl i P e of th coolng
expprsesevlveddnsto vidsd td the @Bolig refidPalit i B BRcHEYS 68he cooling

capabl.e of cooling operation and heating operation,
feﬁ“ﬁﬁ@ﬂ&%tﬁ@éma%s fBe gpolingseHwEL dnshd PRytigie of the refrigeranhthat flows out

fron e SRROGHAE fin RDL bsAL Qb iy W th @ heat source

uni utilrzation uni and a liquid
<SEGONDGEMBODEMENEi on pi pe 6 and gas refrigerant
' ' 7.for caonnecting the heat source
<1>W%€%ﬁ%eﬁ%l QQIQFIBQNGNFngdgE Si nce the
St IFUE WGia 9fhehlific id iHeiref?] L ir @bndiflGni i
resi%nt 1ezrlrbodi rreﬁt_ 5%@%? ﬂ#ecgrgmtgr%%ngg%hﬁg%%g?é? i%érrl}&lngnmg device
1001ges4rcexamgda of he réfeigeration devichatconfing tvea sticond embodiment of the
ndi t i-oni device.l .of .the first enbodi nent,, : .
prestgpg Sng\ﬁnB 1 .%Ié?o&grethnén%q]q\?cteel@prlﬁ@edgssegggag%@?nsﬂt 1S an atr
condi@oting ddiSd cdpablelF cBSIRELs er RIPAQM N RS ingd ﬁaepdftioﬁ?ﬁfclsx as the air
conposed of a 20 cooler 32, a secondary recelver Igg
condifipning devies hef b firstramhadimensyvindds pasAdedSiitic e hedi@ource unit 1002, a
oy 23 . ndary recei.ver 33 herein are .
i A S5t 2 o 0 gt SN s Spmecion
pipe Gdostarnettinotht heatgatres @PAN 802 UthdBY 168za8bn UHR 1005 Nince the
iment, description thereof is omtted. The

enbo ¢
struchgp, 8? the; arcongdHismingedeyisgi 1081 ebthe present erabodimentaxcept for the gas
N h - e. . .th S
P g 003 £ (P PR IR s b AR A TR s
embadmente dexedpftign theeeif weomitdd, and di schargi ng the
separ at ed non-cgndensabl,e gas to the gutside of the
r :ﬁ?@f BASSERATaLeT darige 10p4 In fhivresenbenaiodimeniis pamariioepmposed of a
1680 gBndlayir&Rivis 39f ' RRRRLIRRL: i
00 separ at i gﬁﬁy’rrren%r a%g’ aélg\r}ll%gfé%%%ﬁ I's confl gﬁf?ggg‘%o&?ﬁa@e cooler
32 andribe greondarly reqgivea 38 hiered arditingsanteeasrtheieoatarilensiabtardgBsreceiver
: d in the top, of t secondary receiver .33 is .
33 ootk B ) stpiFarRica o el BRiclment fsethrion tngrpor s
omitted.r cuit 1040 connected to the top of the secondary
receiver 33, the sane as the separation nenbrane
delhecspaation membranedsyice dBdHisredrviceor sepaating thefiog-condensable
i . rane. deyvice 1034 .in the present .
gas T e MR BN TR TR ol i g Gipeiver
33, amiediixtanging Giddapatuep asedosdenssblé fasto\thdlsuttile oS MRGEfigerant circuit
10. th: S de the device main body 1034a into a scﬁgce 4 )
» the s a8 HieyseRarglion mgmbrang gswise 34 of Hie; tirstrgmbyidimyntoBhe separation
Wt I; WM rat | 4 tion
mem B C050, *LOTARR DIBRUE LA-TRIBLEREN A 86 ¥6h

condenpable parcw1188ted amthedomafthe sédondayacdei v BB lioMoticdivia 41
n the present enbodi nent,

ted to .t . ) oo
o %t P RIS e e e o o

33, tht BEngasthebpdraRSAREmbI-ARIENE: 988 {h%fﬂ'rétgég{b?mméd?.%s shown in Fig.
i ncl udes the non-condensable gas I's used for
12, the separation membrane device 1034 in the present embodiment has a device main body

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

main body 1034a into a space S4 (secondary side) and a space S (primary side)
26
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5 the separation nmenbrane 1034b. This type of

separation nmenbrane uses a nonporous nenbrane

conposed of a pol ysul fone nenbrane, a silicone rubber

menbrane, or the like. The term "nonporous nenbrane”
conitf@iicdied Rith thedcPhatibR n?enk&ﬂi‘ihgﬁﬂﬁ&l'ﬁctmﬁmﬁﬁ QOE@ 13! 4ill3G ke valve

not have a | arge nunber of extrenely m nu :

1034¢ epraissied 40 thasphcass, ahds gapritgsy @utﬂpvamrgnt 4lusonnected to the
f e on o)
T T —

the pdverefiehind fionyihe dgtab eeffl ﬁﬁﬁt&ﬁaﬁﬁcldﬂé‘&ﬁé HbA-@Bndensable gas is used for
di ffusion, and soIU|I|zat|on Specifically, the

the sapATHtigR anaabraRe HSAbt This dyne oftseprshtionigembrane eer snonporous
merﬁ!ﬁ}p\c’dé‘?%@en;ﬁsgﬁ 0P8 kaﬂ&{ glfér?’e m&négﬁn%ﬁ%ﬁ{oglgﬁgl\)}%g g”ﬁﬁﬁfrf"ﬂe or the like,
Theserm tridnpbnous mehhﬁ'am%'nise(hnﬁeml referio InicyREEREMEMbEMNE that does

2 or R134a u gd as the refrigerant of the air

not B I?T%%“H‘g’eﬂé PRI MEl MRS MRETOP oS, [Ruol 5 thopeiprsgessed by a
pordul Sndmprask, raﬁtfl e Eﬁ&rms%ﬁg i aél:%rcfﬁéto%e AftdedlRYR tl?e rate at

hi gher boi’'ling p |nt wat er vapo oxygen gas,
whigli gasggenegesthe arinbremavin tier mboese obdissuptiorg idéfflishon, bjml s

n or ous, e The se aration t gne .1.034b )
s oS el Dufbe JHerT S i e B Cg A Shisboih g8 Famponents having
highf SoQIPi ity Gn BRSmERBFAS AN irhpe@nehBle kd'BSabSliBe components having little

non- condensabl e gas (specifically, the fed gas that 1s
solubﬂ)@am the meqphranst %1 thés grzangemknt, ggr&}& ordhtB4a used as the refrigerant of

o GRS B SR o

R4104 caelsRd atighdr®oilfn; thﬁars\ea@ﬁv r tdxygé}ﬁgz&paﬁﬁﬁgen &hs, an
as refrigerant outflow circuit 1041 is provided So

can therefeye g sprastted By t@aa@@ogausanemh@ngélamsaparehom@mm 1034b
ther s%%gtl\i&g grgﬂs!r'bg %@g ?ilf? J?‘ﬁon\? g e gas i%ﬁxgglraﬁf%rg{ mgﬂjdes the
non- cmndeukeaxﬂe o/ (bpeaifkdailg, thh €edoas il 4 gamaixturt batRrdab kefHgerant and

t hrough the separation nenprane 1034b and _returned to

non-pendepabis %ﬂérﬁ&ﬁ?cteql pothe top@f thessecopdary secgiier 3% andjthepes

refri@thdd c‘ﬁi’l"be 'cﬁl?s‘éﬂ ko ﬁg&'lfr(ﬁé ek %ia% Ss t@&ﬁ@ﬁﬁ@@gn% }gz& refti igerant outflow
provid so that the gas r rigerant ret u 0

CIrcmlthfhl ng atoencbdde asto tdimectaberpraes Spof iz sb;mmtrtgl mtmbrane device
erant cir

Io t.refrigerant pressure.in the refri C
1034 GUTRE TR pPRPEReh 31, Butticaiset s Eiraneet wlte 1041a
for cirbﬂaﬁlﬂgﬁﬁlﬁcﬁﬁ @?J‘gié@efr@%faﬁﬂﬁﬁﬁmﬁfé@th@du%ﬁhﬁé S aMRbt ?nembrane
1034c is capabl e of releasing into the atnosphere t
1034/nd é@iﬁﬁ@d%mee’e@wraﬂé pagwt Hy Sﬂncetthmg@paﬁ’@e&&t oatflgw c1rcu1t 1041

[ nsab as, .to_the
il BERBAA S B06i a0 25 P 08 2 B s34 ot BB de of e
compredsbt QEharihg the IbWestsePiaeant prasdmed Iiﬂﬂﬂ@&fﬁ% .cires#t 10, the pressure
... METHOD FOR | NSTALLI NG THE Al R CONDI TI ONI DEVI CE The
differzaeebe e thefpen Y ang thnwase Bs erhsiineroricAgThredisdhargromive 1034c
s calel o e astRg R B AR hcre ¥R e E DR ARl i g space s:
and dﬁohp!rgmg thh@on-2@ndéamablagasd w thdreutside bﬁﬂlefréﬂi’lgbﬂlﬁt akdulnﬂ]g) by
air Condﬁ’lﬁl onij n device, 1 of the f| r enbodi nent ,
wansipiEef ths §4S A geRELI The Sm@@éaﬂm%m ENSABLE GAS
<2> MO FORTRRTAL L $NG PRES dr@ir@é%ﬁﬁyléﬁe
| i qui d-side gate val ve 27 an gas SI e gate valve 28
5 bfe mptboh éatingdalling ehami ¢onliﬂﬁmlrgck:vm@dm1§ﬁ wilmextbesteatrébed.

Since the leﬁc’ut)l%rt%llelntséﬂgrq p{'orc]:eyim ure %)Igccetplg for' é xrl(I) con ensable gas discharge step is the

27
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circuit of the utilization unit 5 and the refrigerant

circuit of the heat source unit 1002 are connected.

The refrigerant charged in advance into the heat

source unit 1002 is thereby fed to the entire
sanfecisfih GRS abthod oraithllihg the ML oridorSE 655 Vof tﬁ% ‘e enfbdiment

charge quantity'is no obt ai ned using onl i
deseription; thereef isogtitedyer ant charged in advance into the

en the refrigerant

<N§§?§Q§‘?‘?’ %ﬁ%&ﬁpte]g Cé&a 3@%}@&’% iﬁ“ﬁ%dd. ti onal

r ef Aftgethandal igas iscelaa@ethe 1iguididige LuE Shi0€ 22and 8RAGHe gate valve 28

The entire necessary quantity of refrigerant s

of the-hgagerpreg WBFn‘ ¥earp gpeniedeanshiestaieds estedished in whigbthe refrigerant
8 B SNRIES ol S RSO Ok L0t 100 e
comu@tmi The geﬁ'lgemmechatgeﬂlm anﬂvanne imo the&e‘ﬁhﬁﬁrdehmn 1002 is thereby fed to

tlon uni t tested for airtightness
the &t ﬁ%f&ﬁ%‘ilwﬂéz 0 ARHDRSSFEBHR A ceany g4arge quantity s not
obtalilﬁa@lﬂlsiﬁgr%1¥ [hetcﬁl%nﬁ@fcrf 'r%rg@ﬂht GRRERGH A Rk Bﬁé ﬂ@qbl?crﬁg sdurce unit
| owing the seal “gas releasing step I's thereby
10025 suely asvivhen tme'eﬁ-gferamgeqmnttmmwpdsaé aink7 neflong edditional refrigerant is
uit.,10. this uit.structure, the ressaqr
chared fighn iof Byisidf g Baedo S shind s Soafk Alaiipeaf febpgerant s charged
fronf @@iouesid AW héror ARhid h@RhAREd inadviRced Bitd e ®
circuit 10. (égggxln mhlchaﬂ%e n%n c%ndensgbﬁgqgggeﬁgnlooz
The gead @nafaé@dnaludingglocmndmabip eaaxmmr)mgm the tiigatian Unit 5 when the

L M N N M —

remzifling$n perrbiigeRomt anIebﬁorﬁp@ES 68ndp G’él?dvhﬁg thef¥eal é’&s%eleasmg step is
the four-way directional valve 22 is in

ther%)wgg’éeﬂ Matbcthe éfeﬁlssra@mﬁé@ thegrefrigseant pirquigl0. 11
t
PSP Py L e 0L 31O LSRRG, Rmos o

rec1rhrdatmgthﬂrrcﬁrgemndm the adfrigerahiacigeit 123, and the intake
21 is connected to the gas-side

of. resso :
@a&rs &y, %‘ On‘??ﬂé{eﬁﬁ%?ﬂe &5Us dischargrd duringcopbng opgration)
26A'c'§ d WilRfsk B | - |
oAt PYROB B ol n 2y s SFEIIR et
refrigerangivinchie 10 cmpﬂrfugmed patisd arwling Ioperatlﬁhﬁ aAt thns uknen the four-way
ef ri

dlreclilﬂwl 3 vga%golﬁ i, e\; %%g}/c%}q% tag ]Ill}eglg églt O{ﬁeﬂfg\ﬁ}ly, a state in
whicH dhe/@isdtfiege G@Sof tBE EbBifFeldr 2N fi‘é éﬁlﬂleb‘t@ﬂ ‘E’cﬁ‘th@ Q4dsife oM heat-source-
di scharge val ve 1034c  constituting the gas separation
side oy prehanger 23aped dielintekosidelof tha @omn@sga§lsemcnedmo the gas-side
0 g 1 he
st UYL 98, W0y 2020t i VOB SRR R O e o
openi]:@ thfrdo fid adjusepan @ﬁateQ@ al4e\¢51ablisHed il whichehSedsin expanswn valve

operation as the cooling operation is perforned in the
62, ML THIERRI B abRS TR g@tre@mt wgraductign yalvet3ge, liquid

fri AP amfm vd L

el R SRR vt e o e el Gl 1Ol g ot VRive 10340

constgniing the.ga® Sephhationpleviat il 6R1 ﬁl(erallchl«mh,aa'r@ thegdshweparation device 1031
non condensabl e gas fromthe refrigerant circuit 10

is NOJBIUSE the gas separation device 1031 will next be
deWﬁéﬂl BREompr 66 11N 10RRf& inQhis s%'ie oft thé f&ﬁ%&rﬁ% ctnlaﬁlt 10 and gas
concentrati on of the non-condensabl e gas | e

separptgry qlqg'eqealr&?n 1j thetsrae ppgamn astbe cedopgerayion es:mrfmneaan the same
S rst enbodi descri pti.on
manntad 308 AEF ciBodifiehl! SiddeR oS TR renEStnseud Das the
same BB iTHrha lﬁ@st@mﬂo@ﬁn&ﬁ,&ksbx@tﬁﬁﬁﬁék@ﬁg oRfH&QV.
28
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Fol | owi ng the operation descri bed above, the gas
refrigerant return valve 1041 a of the separation
menbr ane device 1034 is opened, and the refrigerant
pressure inside the space S4 of the separation

MeMPREBFerifdH fof di'sf@l?ﬁoi‘\%}n% tﬁ‘gﬁds}% E&ﬁﬁi‘t #b‘i@%a[tsrlﬁ 1S %H-l(%%ré)rft circuit 10

the refrigerant e sSi
using e gopprpasation device S0AL Ullﬂ hextshealeecrfﬁ&do&nbél&le operation for
ald Qn 10 ne e devige 1034 is then
mcr%g n |ec°e(1’t“8%PQWIPH of ﬂ'be o ogfiensy legas i the B9S Fediigsramtyin the top of the
secéiﬁiar]ﬁ feivees3 fsahé ks aih thd Bkt gﬁ%dﬁﬂk‘ﬁk lﬂ@édfm)tﬁ)ﬁ hereof is omitted.
non- condensabl e gas collected in th
Thegpermtieany thesepriaiipn B@mbganﬂﬂervwd@éd i§ d&smbddebeéqnac e S3,

an r rrespondi
o b S SRR PR in s 10412 ot
separefion membinealzsice103piLsHuEE aﬁﬂ theefrigendr pfesiird ?ns‘i’cfe the space S
t he conpressor 21 ogcurs between the space S3 and t

of ] Paratgn mambrangdepace; 1084 igequatized with thpressure ofdhe eafngerant
ﬂovﬂﬁg tlﬁ@ﬁéi?ﬁﬁe ¢tak&siHO6F iR %81%3{?%3&32 1& Sg{igﬁ%ys%?g IO%; e separation

t hf ough separ at | on nefbr ane
membrags dﬂ:\ec:Gdl #¥4eis dremeconimurdeatabatith ohd fop Wi tievgatshdahereceiver 33, the

e RGBT gt e o
secofi@h&redfddr B is TR MOAT MANGHER z?c@l $ gﬂlsa% ST ﬁelnge c%rrespondmg

remai ning in the space 3 arter assi ng

to thehie%fgr@p@sr bativeen tmwbnénmeamaﬁbssaradoffthemmgerm anll ehéprdﬁure of the
20 rel nto the ajnosphe

d b
o R RIS B S et R B S, R
refn@@@nt ierRAe@ 8 the Feeghsi@lle@ePrARE 5HRES, tlé ﬂﬂ@ref&rg %orced through the

non- condensabl e gas remaining in the'liquid
sepapation; rgeipbrane d 03l thisprpsspes @ ffaredcyascauetd iOQﬁkwatmvard the space

LT R e R TR -

valvt: h194 refThe gen-eoidapkitteikis (perndabletidas) r‘éﬁ’n@lm@mQK@%%é 8l after
36a, cooling refrigerant return valve 37a

|l ve a, Jgas
Pass%fqﬂiogléh Hhi separation membsaiedi93¢h pud lgwing tputhﬁﬁldie of the space S, is
r feturn
e LAOR e A0 0 5 105810k G fon
beentmefogasd ﬁarpaqnascmbad tme] the nﬂ:ﬁ&ﬂm@emealilh e eimdfeg in thEageid
ich the non-copdensabl e ?as i s.di scharged during

refti Wéﬁ%ﬂ@ﬂ@ﬂgp gfgeo%yn asx copReetignpipe ¢ is dipbarged from the
refri g’h‘?éuﬁ Ridche lgpﬁiﬁdrﬁ&nﬁeﬁsaﬁﬁgag fYiadHaRRq fg)fné{hgerﬁﬁf&rahpmmmt 10,

refrigerant circuit 10 1s per
and th@ a@q’ln@ @cpensaon valve Afa, choling refregerdrty eetﬁmuralwawas@as refrigerant

mtro%uctﬁ)é d/afve ﬁql’i& ée%lzlgil‘ants%ﬁ(?\g |V§§’|%l|t3§a ' %‘g !gc%: gtggrgmq rﬁtutrrrx1 \eralve
104 1whindhdiédhergdivatlargac %ﬁﬁtﬁ%g&ﬁ@gd&%@ﬂr@ﬁcﬁpﬁevﬁe 1'0§1 are then closed.

connected to the gas-side gate valve 28, and

i iR sy Bieh dhe navecandapsablesas indisdhergsdingiog hdatmg dphmtion)
ga& c% deAGi1Qlext DE d&%aﬁedsl%%vl%& g’he C{PgTa\l}e%tf%rer)églpqqﬂaqlgggFétg@ram in the

eat-source side expansl
refngeram\/mrelht 10 pdeorred bpthedReMmdgpdritRine Al tH1§tlnﬂgJ tH8 FRA-w

Iso established in which the cooling
d““%?&j”iﬁglu"s 12 IDINHE \?’éteseﬁlca‘é@bwl?ﬁgdqsbﬂ lingeindfie. I ceneeifically, a state
in whYéH Hhe d%ZHar]gg 3Rle OF e &ﬁ{tp?#goﬂ AR rs H)g kAo Yl?é % ?c?e?gte valve 28,

li QUI riger ant ou ow Va gas
and theemmkn sidgl Qfehelﬂxtﬂprassoaﬁﬂlsdlosném&gm thagaﬁalddl&ztﬁe heat-source-side

stlt the as separati.on iLce 1031 are al
heat G@hgigs E%n@ tl}Fat- @Cﬁg E‘g?%v%ﬁﬂ ey Eél%@ftm @ Wiieh the degree

of opétfifg Horddh edadjiifed ANAE $50%0 gslaﬂlﬁhéﬁh'mél?ﬁlle cBolitY) &pansion
state of the refrigerant cipguit 10 and gas
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separation device 1031, the heating operation is
perfornmed in the sane manner as in the first

enbodi ment. Since the operation of the gas separation
device 1031 is the same as the operation for

val¥d 56 %&il{égrefg@%rz{?ﬁ? Petﬁﬂl% er a asqgﬁ pz%n'ti 31' %%6 1%galve 38a, liquid

oper ation Cr tion

refrrgEAiﬂtJRE’Soﬁszil[vE3% @a@ﬁﬂwg&hﬂ‘dbthﬁl ﬁEth mlaﬁl\ﬁld discharge valve 1034c
condi ti oni ng

TAL ATI ON  MET THERECF The air
congfUG IREER9T SeRArgiRE G icediie | aTCH!AHh 4l e @RS SqpANation device 1031
isn6ORSkktution fromthe air conditioning device 1 of
the first enbodi ment in that a nonporous nenbrane is
em%?@@ewm@SMNmevﬂw insthisestatte vBthy refrigasnt tikduigl 0 and gas

] AR PR o AP0 95 g i e

embddiméeSiasd e opbatiof e tHeSdak SefalAloA RFicRI 08 D ?sstﬁe same as the
enunerated in the air conditioning device 1 and

opejafigp 1 dischgrging thenod-condensalfle gas inHbe £o0ling apetroivhndostription
%@t CATI ON The gas separation device 1031
ther%(gf;l%r E!:'above is configured so that the gas 20
<3>LATURESYOFSEHE AR ¢ ONDITRONEYS DL VIOE MEVD TNSTALLATION
evice 1034 is returned to the intake side of the
ME W%EMFW a the gas refrigerant outflow circuit

10 el

10t AR 5501 Oy UL 4 1

fronbﬁt\m'eamnﬂhmnagpiﬂvatci lost thdirﬁfﬁo embedidemi RethdBrorpotbus Membrane is.
st r eam s at sour ce side expansion

emplp} s merapian 3?1'@5 ercg}ve Ty, SRR eSS £ e seRaretion
¥ aﬁé"ﬁ)?ﬂﬁ% S I 1oRan
me ngn return ?/al %@%ﬁg%ﬁ% 24d§‘h?ﬂnﬁg&§§? g%gaggtr%égﬁ?@éme
char; gatpnst@sfeatnreshe thyss eslapemmdum theclenvdanditibhBfg device 1 and installation
0 into t at source unit 1102 of the air
meﬂ%gﬁg lg?fﬁttﬁaﬁasé\eifr@g - of the present nodification
<4>MODIFIOAFION 13. <5> OTHER MODI FI CATI ONS The same

configurations as those of the cooler, the secondary
r ed BF ges sepanasiopdeviae §03 1adesewlssi abeve isodfiperi ph dhag the gas

i G o b 98 cR PR320 B8 b e siceof
the ct)fnptd‘i;eoxf AIrsik tlengeaefigotantoyt b it Q9LT HdWwdvae a gas refrigerant
ovenentloned as separation devices 1031 and 1131

out gy gy e fome ePTOVIdIRICASUIRHOTAND CFIET RIS tefeery e separation
merrrﬁhﬁqu}i% ;[b%l h?t:i\f ean?sie 9f th%‘he%ltssoﬁrc%csﬂ?en&bﬁgmon valve 26
rig the arr

|aramo erant circult

(Specnﬁcﬂilyt b@wengtirdte‘lomtrea]ﬁ Bitle @€ therheaxsunpdesside exiphgsion valve 26 and the
i,on to.a third enbodi ne

fri ' di
non-ggfi }yﬁﬁ{g? ééfeﬂidd 244 Shche beisee cirrbitad, asdmenes ﬁm@atwe\ﬂewe 1131
1ncoria5ﬁﬂed intd the hPAeSeRE uﬁfm‘l’gﬂ! BEfhE air%oﬁ@m@gﬁ‘lﬁ %ﬁgé t1 @b \He present

devi ce capabl e of cooling operation an
modl@s@tncmslmwnmﬂﬁegsléne as the air conditioni ng 5 deV| ce 1

h and is provided with a heat
<5> @gurlg Wi?‘-ﬁl@g@%ﬁu lization

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

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

<THIRD EMBODIMENT>

<1> STRUCTURE AND FEATURES OF THE AIR CONDITIONING DEVICE
30
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unit 5, and a liquid refrigerant connection pipe 6 and
gas refrigerant connection pipe 7 for connecting the
heat source unit 1502 and the utilization unit 5.
Since the structure of the air conditioning device
150Higoi4 israescﬁérﬁaﬁrmagﬂhp@hﬂ@%ﬁ-i xcent for chhe gas ... ,
separation device 1531 is the EQl alghﬁﬁgwoyp?%ngltéqwngdewce
150 3 an examplegf dhaviefrigetatish deiigefaceatlingrtb adhirtberbodiment of the present
; rpt 1 thereof js,amtted. The gas separation =
v G LR A ondonial B 01 b ismt bSO ieifs amyir conditioning
device epmebitlo Odoolih f 8p&raab® indBRaatihh p&a& oK AL é‘dlﬁe‘e?‘ﬁht\:{ Gir cgﬁditioning
d .thi separation menbrane device 34, and an ol
evige 41t & Tigst embodiment and isprewided grith adieatsurdeanrdotiGe; a 8ilization
it3NghF £ RakAl devi herein are the sane
as the ololrg?&gggspgée%%%é‘gr%m (rg' gcagﬁ\%? refigerapt gonnection pipe 7 for
connpgfing ttei hwat somnderariie] 02\ind ehel &ilRALSR it 5T STt the!sBRARSof the air
co cfﬁ@r?r at.i an (flgq\:]: Cfte of the first enbodi ment, description
ndifiamag feyige 10 ok the preped egthodypent €x¢aph o shegasrreparation device
153 IRMhE QarnddSlthhiSo RS c6Suifi o LR Rl daSI AL o e
oi | fromscattering @mlg&%ﬁgﬁgﬁggﬁ 8F %egfgélgr?%) ‘}dzlaelﬂodesmpﬂon
therqofiés empitedat i on menbrane device 34. The oil scattering
pr ntion devige .15 In the present enbodinent is an
R R RBeb PtiEa Sy thdho arebi eampodimerb sgugnarily composed of
the coefef BYethaBécondarywebengtr BHEhB Qs £ ARAGHSA t i
flows into theﬁgecondary reﬁbei verergs ?ﬂrag%g‘faﬁcéé %iaﬁdaﬂml

scattpapppreEentpn devicet 161 oRince &f cooler 3hend sepamtion tiekibrane device 34
er ant

i j.t LWnto the liquid,refri .
herelf d icisath® ab e Rt dgnerloldiiy ssler 35 and sebacsimmermbrane device
34 cdristjtutih§ theByaspepathtio\devidy oF thy Bt Shbedineas @E§&%’HBQ thereof is
. pr.evention device 1561, it becones possible t
Omltggrfor m bubbl ing of the mixed gas that includes the
I | - he. non condensabl e o
o P EaBrng pleb A Y36} 1 (i< T B e rgerator o
fromisedticumgdntgalse gisxtfiigerdns fddrtapestphmtion BRnlbrae dtvice 34. The oil
ttrefri erant when the_ngas refrigerant including N
sca W—RY%W&‘EH@ gdpYige {26! indhe preseny embodmmenbis antinflewipe provided so as
to casR RS SR D REH] t { L
2 ecei gerr 25, aﬁg&?%d%ggr gl\r‘/aglﬁ%x ct%ﬁ%énggoel?ig?%@?ta O B the sgggndary

receiver 38 tfeam thy haingedeiier §asir Gk phgmfagdraitintodustiby 8@&it 38 to flow
rane

. - condensabl e ,gas .f.e to the separation menbran
imo (421353652281 G310 ¥ D sefendi et e SHSOD IO IEHS.
prBsErli DO FBObL i Sda@Bnd AevENMBNIRIRE 1561, it bepomes possible to

characteristics as the air conditioning device

perfoim bubhlng qfdhe mixadazes thes iedides thetihBuXddress refeiptrani amdrthe non-
aration

i bl : ' f
cond kBRI RITE Bk BN R Ol SR e
the liquedriafe peratishaf the Bes ©EPak: it iimudmg%@&ﬁld@ﬁéabfeﬁga%‘}s A€ to

a inhibition of the separation operation and reduction
ow Injp F\ée@é‘g%dt:‘?eé‘f?r gérfrasm herfer obthempain Breivena, and émprevent the

refri g RSP bATR NS §luteA i1 ' hg.coperati.on for
S ect roul at| ng tﬂ%nﬁ? gqe%ag}e@g?%th&%géhr'“%fsrlﬁgecrogﬂ?nsable gas fed
to the g¢pagation meOmbrafe ddOBE F4.CATION | I n the gas separation
an inflow pipe is

deyi ce 1%&& des%rLbe$ bove, / .
en b 87 sarEong device sOLettht artsens cppediatet Berae s the same
characlé@filict hdthelafr RBhOVLARE @9icBS ahf 1PHBBA NR1RAShereof of the first

refrigerant
embodiment. It becomes possible to prevent reduction of separation performance due to
contanunation of the separation membrane 34b of the separation membrane device 34, and

inhibition of the separation operation and reduction in the separation performance of the
31
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i ncludi ng the non-condensable gas that flows into the
secondary receiver 33 fromthe main receiver 25 via
the gas refrigerant introduction circuit 38 to flow
into the liquid refrigerant collected in the
sepEEEONERMBrdrRSaAN i Qlri '
padopt ed merg&?\égﬁb?lﬁ?l{ﬂgg or egatnlﬁ ﬁ%ﬂar ?jltrégér}%{rg%ﬁng%he
f”(SPIaHi hh‘ﬂiea@ﬁileﬁltaahmmnttlﬁb gas ref rigerant including non

ﬁﬁgi gas that is subjected to gas-liquid
separatlon Jsghe secondary receiver 33 and fed to

t hén siepgasatpaatTeddi NS 3d ébrbed 4bdve, Bh mﬂﬁﬁglp@%s 8fiployed as the

oi| scattering prevention device 1661

oil scUfingtI B IHBR PR 1 561'& thaldis Provadedcioras o tause thegas refrizerant
1nch§cﬁﬁ%ﬂﬁ%aﬂt&qld% abfe%a 5 tha ﬁgi?(fé H{tg bl s%gé}%ﬁhé{fe%y%ﬁ}g Prom the main

separ ation menbran
recebenlf eid thg gasfiigeraténtr@hstioe pieadat 300 ALY i1E6 tlkﬁlﬁld refrigerant |
|ncor rated. into fthe heat source unit 1602 of the air

collGctirtinih FHeRBtary Eccaiier 34 Heowavesia cnbEpatisn may be adopted whereby a
|
S SR T o SRR o en

condggmﬂ@gasdhatdewlge:t&ﬁt&]gab-alqmd eparaiibn B detseconiigry recexver 33 and
n _devi.ce 1561 conposed of an i nflow pipe, and

t
fed tgr evﬁeel%al gg{‘ fEmEane deviceeid is B vidadiasan Psléfaf&m&ﬁ@@n@pn device

166 1atofthé Separatiof HRSEBraNEinYrod iRIMRVE cuit ﬂgf drldSthe Rt erator oil in the gas
scatterin %@20 prevention device 1561 conposeé

refrigespntdod 51 e senpyatisa membiade dewoe 34 istyeveateslefrarh eca;tmsmg, as in the

sas pFERIARAANS |3 b 9B e RER Source bR 18Pt be i gapdiioning

dev1c&3160ila>fft}h£p1§mlt mﬁfﬂ@ﬁaﬁgﬁowrninrm uggion circuit 38 to
lowinto the liquid refrigerant collected in the

<3>%QBHEH€1} QW& ver 33; and a second oil scattering
T e -

provi
an oitsoattening gi@vemionrddeice 1661 esmyeset! BEafk ﬂfﬂd\\gﬁpéte@xﬂ 2 dil scattering
t hat accorrg ni es the gas refrigerant includin

prevenypn dgriae hechramppsed ght Hitde tespsetiyaly- Hoyaver, %@Fﬂé piltseatering
prevenfibAdetibe 1 SECARIHYA E)PEIan\ﬂ%%' 4p1§g’m§ﬂ e é?o%&et o8 t% cause the gas.

separ ation nenbrane device
refriggeand mglidomg teviadesable gas mico floos dtoad thehdin tréb%nhe a5k into the
rce.un the air. condi tioning_device 1701

secor B, P e 3 P ESER b TSR CHERY 35 e ow i the liguid
refrigefah£641fecdan ﬁ@sefz&f&ab@%ﬁb@ﬁ 30iahd b Seddhf %ﬁg&ﬁperf‘nﬁg)%\%gnon

scattering into the gas refriderant inclu
devicp 40 eprarared l@f é ﬁglfasmfae e poovided to dipaseptration mmﬂibxmnﬁtroductlon

4 r eby. be fur er enhanced
cireui B iRV el BN EOr AL RRLAS IRPUGA the Saergfiigeran
includies aon- bﬁdieahib\lee%astdW@M b sALREd SpaRtieN ﬁﬁhg P seg@lea?)erecewer

%g‘?ﬁs osed of an inflow pipe is provided so as
33 an e thfh%epégagop équtg@mqa@qvmegﬁﬂ burdl agdi Hg gas separation dev1ce 1731

mcorﬂb‘?ﬂe@ ﬁﬁg Hedt & g%}@#ﬁozfof XS, «%g]ﬁlvfoguel}a:%evbcgsl%? 'of the present

Into recelrver

modlﬁcatlon gmntn Fipt r'bdhe effosts Whléﬁzlbytrefﬁgexﬁfbrﬁ)llqy\bie%ﬁe& R8m
i quid refrigerant _coIIected In the secondar

Sca“e‘i' HitQ Hie gg5 refpgglantincludipedhe ne-eandensaply g9s dektnthe separation
membea @Qice8GLkan mﬁye@] b%ofup[gelpernwﬁgd so as to cause the
|

refrigerant incl ng non-condensabl e gas that flows 5

<4> MOBITGATIONA d- si de refrigerant circuit 11
and 24b of

ficall the n r. I 24,
(ﬁpt?lg 'gaé ge%ara¥1bn de\%ce ?931 getsgnbed a%o¥g the o1l scattering prevention

device 1561 composed of an inflow pipe is provided so as to cause the gas refrigerant
32
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the bridge circuit 24) to the main receiver 25 to flow
into the liquid refrigerant collected in the main
receiver 25 (see Fig. 19), such as in the gas
separation device 1831 incorporated into the heat
incRidiH, £ I rhai I
B bl A it BRI ikt D436 P ebondary
receiyerf 13gvin dhe gas refiigernt intppdsetidn @roni 38rteflemt into the liquid refrigerant

I t il _fr. 0 ttering into the ga )
gL R R O RS -
may Bls6 bt PRoviGRICRNRAS Yarls §IR ﬁéﬁﬁ%eﬁ:t iﬂ\dliﬁcgﬁg h&FUbddens4bié BSs that flows

abjljity to prevent refri ?era or oi rom scattering
from iliqyd-sitegefrigerang eirenit Tk epeciBeallyethe apnrretuirovalves 24a and 24b of

. [ AL sho .0 .the.draw n .
e SR 8650 8 8 S0 i
the majn feeeipecds @eelFigo 19)) eudhepan did €43 sBFic @ vice 1831 incorporated into

i ntroduction @%I/E&fﬁ it.,40 in conjunction 15 with the oi )
the biﬂéﬁ?w? HEtt pf %F 8t cgaditigninggisyice d Apbatihe presgnt modification

howRfih 8% 7 j L § i ' i
sholll 1 £18 B s O TR p Radl it R R R TR R AR RS from
scattgiringgotatthe gasvgfrigesant irtdlwatingl avi-cesleh &bl gak Gk floardntbi6a
cqonstituti t he gas . separation devices_1531, 1631, i
secopdaiy recpierriis MREDIER 15 d0 ALY e preNET B iErERon Gl e scattering
intodBé gas2OfriRPA &d BIhdEpatEidn hith %&é‘d 431, 531,
0631,ga 73f1rf5g%and 831 accord?iﬁ’rg1 to t%r e o |133i'4(:ati ons of
t heéhlthough nehthosinie the drawing, atfiiter gos secopdivd scanteridg pravention
. nd. 1131. according.to the second enbodipent. or . |
devig iy PpoUE! BEF S lon opetiioes BBRNRHGTSvewd 20 in Sonjunction
withShEUT Ebitterink pldvlenfibiRd&GMND) 861 Ahiesddofl drfinflow Pifsk, tGah® as in the
a schematic diagramof the refrigerant circuit of the
abovgmentigny gassapaigtiendavies 173001 as an exanpl e of a
I ' j j according to a fourth enbodi nment
<5>§f§1ﬁ2€%§%§%€&|ﬁn&v§%ﬂ on. The air conditioning device
20Q'he oil stiteerippeserhtieriodtddaze | H56aNard 1868 @ORititiekY the gas
devi ce capabl e of cool iqrga ogerat ion and heating
sepaghiep ey sas 13 He 1840hd 74k ankd 831 dessaihed ehaygimay beganpllied tq the gas
aPhiohhevic ' : [ r.Qyi it ) )
sepalich Bvickt F31, T8 PR o B, 12 Y e3P ecbrd e 8 hodifcations
of thi ifigstieghbodimém eeran thecgas sepdration devives 03NshdyHS 1 according to the

refrigerant connection pipe. 7 for connecting the heat
Seco’%‘iﬁ?’bg‘%w OIZIE)‘B%‘?W?WSttﬁ%g‘Eﬁi lization unit 5. Since

<FOURTHIEFMBOHEVENT:he air conditioning device 2001 of
the present enbodi nent except for the gas separation

<1> §ERUET URFBOF EHE R EANBETEONING DEVECE 1

c itioning device 1 of . the f.irst enbodi.ment, o )

ekt O RN S8 pLorhe fofatritySHRE of e Aispmritioning device

2001d8\eheRadpRloflatefriperapiof Yeiice 8FIMPEhFRIA fduthRIMBHthént of the present
conposed of the cooler 32, the secondary receiver 33,

inverdion. hhe aip sprditioningdeniea@0 ldevhepresxn8ambaiimest ishe air conditioning
devi i rein are the .. .
R T A A —
devicednsfitht fitst embbiiencgg sind epproaided witieMicaesdukceigt 00254 utilization

. 5en‘ogdi manJ, description thereof 5 is omtted.
unit 5, and a liquid re

frigerant connection pipe 6 and gas refrigerant connection pipe 7 for
connecting the heat source unit 2002 with the utilization unit 5. Since the structure of the air
conditioning device 2001 of the present embodiment except for the gas separation device
2031 1s the same as that of the air conditioning device 1 of the first embodiment, description

thereof 1s omitted.
33



10

15

20

25

30

The separation nenbrane device 2034 is a device for
separating the non-condensable gas fromthe gas
refrigerant obtained by gas liquid separation using
t he secondary receiver and dlscharglng t he

sepiAiRde %:]til(?lgdlﬁ%t %Il %1_%1 réé%n{ % t Zhe g p{alﬁéakly composed of

refriger a
the sepenr 32, tfersenemiarareecitenv33; and 4 sefarktivn mbmbiane deide 7BB. . Since the
% %hedlo separ at i. on n@gbrane device 1034 of the
cooleh 30 AHd SFASBEHINSRREI Vo Ad B At AR TPe prolerdd mrdksecondary

rece2343icon@RMEADNE s §Patdidh dEOI%e gﬁﬁlerfﬁﬁr emrd'dg'ﬂént description thereof

i ncl udi ng the non-condensabl e gas
is omggfedof t he secondary receiver 33 is introduced via a

conlESEER UG FREOEES d5riee AR Liscoiiitiey OF aris theponeondensable
gas f0AVMRe ighs Felfiggerand bbtdind BCRALIRful LEpARABA ﬁ&ﬁ% %vgeesn&ﬂ; feceiver

has separation nmenbranes provided in nult
33, %‘tda!j&@a{@%ﬂ@ﬁa@%@ed nop{sendsnsaie gasctoitbciduteide pf thEITefn gerant circuit

2034 d
10. ’Plﬁ??gt? :gfl gg{éraé: %tﬂo%\é%g b leaﬁ?% Eg%:ﬁrﬁ%eéﬁ:l%o glgtsor the
sepatitdnangabahe délvxcéTB@ﬂW &MBe gimn@ embOdithent. The @eﬁ@&tmiﬁnembrane

d ngﬁdlnent and a second separation nmenbrane nodul e
eviep 4034 [eoufigued so thabthssga refizaantinsisding dhaearn-eendensable gas

colléc'ih‘?l 1B't¥1§f0ﬁ%¢15’éj§eg§1m r&QRRES I%ﬂ%{r(?dl}cgf? v%%"‘ﬂ%%@%f&% membrane

I rst separation nenprane no
1ntro'dl:1etldn cigtuitsXddacahneoredre i opef trdetedaboRcdiasr 38. fsshibwn in Fig.

dul e main bo 63 first, separation nmenbr
21, R S iOE i At Sevice 203 hos aRp R HionGh R AN SR BB e h multiple
stagds! (%66 stAP&LihShe dﬁ%&é’l‘lt Qﬁ@%dlﬁ%@aThQ% aladtls %ﬁlb?g] t}ewce 2034 is

(secondary si and a spac econ ary si
an@ulmmrmcdadf fwﬁtsh sdﬁa@tlﬁ)nrrmtmlsep@madule 1206 thersame as the separation

Kntro UCtI cui t and a refrigerant
mempple ek 1934, 5t oS hborihod Bt i ec bl acndehon megibrane
modfiler29b4 SieNanRdshe sEpaTation me%ﬂ;r%mlde%@fwﬁfs@aﬁb&m{em

is capable of selectively transmtting the gas
conngeted tde dawniirenm side of Gedirstetpirgéommembrirae nadula 268,

o5 SRR o o RS FRRh bes «

first skpaiatien hikddbrafie 2063bskgoBe @i’ﬂmﬁl AR the $hRefindidd the first module
separation menbrane 2063b therefore selectively

mall&hﬂéﬁgﬁﬁ%mﬁ%swg Se &crPusiarasie) i spaee Frelsccondary side)
comrﬁﬁxquétg : Caltré Ak ﬁ@ﬂﬁtféﬂ%%gﬂh?ﬁﬂ?ﬂlﬂgﬁ%&%ﬁQ:%rgﬁilt %09(? g a gas

(spec |
refrigehnant gaﬁlq“eélrmgtezmm tconmd:teralan tleospdenSa mhe figasemphticdCihefibrane

2063} 31§ PGBPEE Balis BRI Saetiray BT Ginet hoe g saEeEst fiom the
gas réﬁgeﬁﬁﬁfﬁﬁt 1§§1udeﬁh9 %ﬁnfcgﬁ(!éngﬁflégﬁs Eet, fafn@\g Bef s%P%r%tn%rpfhje{nbrane

provi ded so as to connect tHRhe space
103419, epmtmtlmhqmmreme nmoobkriee @068 H3d of e secmﬂi@nhiochimamf The first

e SR RS oy 0 S B85 SRl o

refri gl’eﬁlfnt ttgem@nide$ fhaneRldoh8hshihIE %Hsgfkpé’lﬁﬁ&ﬂ'% fhic rf&f  gas that is a gas
separati on nmenbrane 2063b and returne
m”‘“’r"@f’ﬁhﬁéa& rafrigerapiand npp-cosgiensable igas qd@cteﬂ elf thegep afmhe secondary
i r 0 t he
e 55 0 S L 0D L RS0 B A 08 g e
A gascefijpeess ontfdiy disvitrip4l heplooides ko ﬁﬂfofdoﬁﬁéo@ﬂie s@ﬁ&s&tﬁf&he first

i.n the refrigerant CIrCUIt 10, pressure
separiffiBheac BRAEOO e %@@kgydg&é tcrrempescer 26 andhas a gas
refri g@leanl RABIFRA 2021118 c§ 3918[1 ?&HE&%‘F&JBBI‘}’ME% through

064 is connected to Rt s par t|
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menbr ane nodul e 2063 via a second separation nenbrane

introduction circuit 2042, and has a second nodul e

mai n body 2064a, a second separation nmenbrane 2064b,

and a discharge valve 2034c. The second separation
the fIRTBépARRI0AGEARbIage 9D vide the C

inside the second mo u?%%%g@gn%égbﬁa%&%e@ﬁtcgcg? gg-a@&w the gas
e ] cprey edpadat % g rigHuRt 10U 0 the itk
side IR SlifteSior 21 bavipg Blgi ot re CEphpESsTrE 1 the refrigerant circuit 10,
the fressmndicRide Betwreh AR HRACS. 71 BE stAag of | i on

menbrane nodul e 2063 s\?i a the secgl!r,élgf ssglf)éll?f?oﬁ ﬁlgﬁe%é’g

meribe Speordsepaaiion membiine cuddul OO, is Thmnesxao the first separation
brane that is

mengnggxg%@éhlg? Zgg y @f}ﬁn%g% 0 é‘é%g]%gﬁﬂﬁ mr%%‘ﬂadaqenlgtroductmn circuit 2042, and h-as

a secoad-matudema ol yP0844, Rt SitPsepaatibh hen@RLRM064D3nd a discharge
the sane 15 as the

1 ig %rd%ﬁ t he non-condensabl e gas, the

valvg g G he seqopsserartionsperabiase 206dh Wglisphesdsepartativide the space

' first enpodinent. Th

e orel o Rl ol DR e sy L reoun 0 emg aspace S

(primarysigie) ceminveicated -wittnthed e@avalIsepgasor! heibiane iftARluction circuit
refrigerant that includes the non-condensable gas

2042 jé% pace o

. fPoart Pmmprgateiyathibe srase gasof thedirstssparagersmembrane
modile 2088 9ia0he t&@nA Qﬁﬁﬁﬁgﬁéﬂmﬁe Bitrodd ongcﬁﬁéélﬁgﬁ)g%gﬁ{eas%ond

not transmtted Irst separation

separaig p)embumnt 206dbrion meotheresthin ie camblecseketiilly tauseting the
ace S8. The

f fromthe space..S7 to.the s
o R SE b5 e i o same
thé fpafion hk ' i
e U ST O i 4o
embogiypend. €he sesondh separation pirantyane @b 4bshoefrabbaeatively transmits the non-
[ - ~cond o] as, separ at ed t he )
cond bR BB Tal frobl e DAl e DA TR ST o PR S sablbcgop Rapecifically,

the insprameal38 ghnthat isheyag hitReRhEr e Bbﬁ’-@bﬁ&%szﬁﬂ% e%taﬁg ga?fé}rigerant not
e -out si de :

di schar gi ng the non-condensabl e gas to
transigy e B GGREOTGRATBRRE 20630) Rbddp aermcorsinsabltgaan be
' di t th .
conse 66 OA0LukbS, B 67 Sl ST IR 18 M0 popeeced o

constitutes
the spay Bngf the Seaomt] seationt memnbrmeBicinr: 28 3Phd dischafdeitve 2034¢ is a
valveﬁt age conBosed gg a_menbrane (specifical !g%qe a
rSPBEAERASE 28 &9 therimosphierea githis eaprble efarleasing deynon-
condchb@Né Bhd debAdteld ' t Shh L SRLAT!
ndChERS DA deb a1 e Seckfd bRl R rh B AT bt TR o the
space Sy éntp dlap afaospliene friom the gase 18 xitndrdischfirgiripethg A6n-condensable gas to

Lgerant. and non-:condensabl e as collected in the
tmam#%ég%ﬁﬁfﬁg%ggéﬂHagwgﬁgeceivgr 33)? and a second
s FhaseiarAlbnTREMbRANE deviBE3 4 0T tRe pabéit eﬁ%%ﬁleﬁpgﬁ@%ﬁg?onsﬁwtes

of a menbrane (specifically, a porous nmenbrane
a muly-stage sepapationgnersbiane de¢vies havinga Sret S¢paragion Meembrane 2063b in a first

< 4 t he gas refrigerant that
wage QR R R ncs Bl o ey ¥ comabic of
selectiivofygramsabting daspak beffigbanefrgagalteftigérentQhat 3 1E A non-condensable

non- candensabl e gas and gas refrigerant not

gas (Sergﬁfg ﬁﬁ%iﬂ sthad 153 gasrmisdiga o thieaas rfriperantand 206 3bndensable
T : , DI T1, ONI DEVI

gas col e MR GHnL META M ) B TR T SN P rane

The nethod for 1nst rc
2064b 7@ 1atey stagervoxipobel drsimeinbesie (fpeSifikally, bperous membrane) that is
re except for the

el ntation procedu
Capablﬁ%ﬁ?%%%a’g SES ltélgg%'tﬁ noncngensable gas froprke gas refrigerant that
includes the non-condensable gas (specifically, the tmpermeable gas that is a gas mixture of
35
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same as in the nethod for installing the air
conditioning device 1 of the first enbodi nent,
description thereof is omtted. <NON- CONDENSABLE GAS
DI SCHARGE STEP> After the seal gas is rel eased, the
V - -
e GOkl B 08 Y ROty 38809 A Rt membrne
2063bate is established in which the refrigerant circuit

<>t ol EDRBRS EALYING Btk CONBHHARISE nEkiEr |
r efTHeaREMDE feALamiEg e AHVGHISFoHiRE Gevifie2dtaalilsRuL G?described.

_unit 2002 is thereby fed to the entire refrigeran
Singgi the immplementalihe pracedunceseens forythe aon-cordeastble pasrdjscharge step is the

thty | t. .ai ped.using. only.th t it ,
sam 08 B} o Rl ot ol 4% RHTRR Bt ebocimens
desdtipition Heerdd¥ds onfitid) as when the refrigerant connection

pes 6 and 7 are | on additional refrigerant is

[
<N‘3Na¢9@HJEN§th%%ﬁ Bg%ﬂa\smﬁ@w The entire
nec . r L garant i
our T s b By e B ALY g R P L I8 BelE valve 25
of therticat $duecehadt 2(G02are epetied] andQDRate isTéstatdivhéd Washitlkatiaefrigerant
. i.ncl.ydi ng non-caondensabl e, gas remaining in the .
circiif pf ths é%l%éﬁl%mﬂ Sanhien retrgerant ‘Fquuita‘tfitg‘hh%‘ﬁ pqurge it 2002 are
condRfldCEhé At g%rrlﬁl‘ c@)msgégf}ﬁ ad 2Bk ﬁ%‘ﬁﬁ%’aﬁs}ouﬁ% U002 is thereby fed to
non- condens e ga O remaining I n the refrigerant
the e sdfti gomntpiipes 16. Wittn The mickssaryng fri geears ebdrgg gsantity is not
tel.easi ng,st,ep is. thereb 1 xed wi.th the refrigerant .
ot VAT ety s Fo Bean qtatesd ih Adysios i et source unie
2003 shsE hdWBen ﬁl@%ﬁ%@%?é&ﬁkctﬁ pifes? hd” ?El%qon% Rdditional refrigerant is
operation is performed for recirculating the _
charged frpygahe nutside as meededf Thyentan neesissary quantdy of @hizgeram is charged
ich the non-condensabl.e,gas,is discha d.durin .
fond s S B e A A a0 T 1P OB alop i o 2002
The kéul Whd @isotinEludR@mahiondémEble @83 Fegitidhp Rothe &tilizgRmanmit 5 when the
.in the, refrigerant circuit 10 is perforned by the
utiligabioniung Sos desiad fon airtightpess §lmulm?0%ﬁa a$ hernopegpndensable gas
remilha h P18k 4N Bortlion bided Ofindy Hofou ARG EE ed¥elk i step s
therdbyanitied et the rfrigeranf intide theaafigeamotirdiit 16 connect ed
to the gas. side of the heat-source- si g'e heat . .
ex EhBRYEFCUtSirughEe. thiecqmprgseer <1 Bachyalphand GRFREQR tpepfprmed for
recirt@afANIRGL Rkl b e deifipSlafifeitig@l e val ve 28, The
heat -Sour ce "si de expansion valve 26 is in a state in
whiCase tilh @hitdthe sonondspeatilgastib diseldrgédsdwtiguebBolg operation)
state is.also established inp which the cooling. . .
o st Bill i bE Qeled HoghicR Pt erkrigd Tareoreiiding rofiaseant n the
refrigefant cRGit 16§ IR bythé &blnkiopBratiah. /& tB8%imd, HitUolr-way
. refrigerant outflow valve 39a, gas refrigerant return
direofighidevabp@42L 1g in thedtate yukicatagdbwihe validblistin 3¢ 20; specifically, a state in
. JLuting.th as_separati.on deyi Q31 ar.e
whicIRE G 0P 5wBERR o B e o 6l o RRE oFinngat source
side b exdMa@Pert 135 26O HRIRGROEIA2 df he cafiprasadreX] ik Boridebted 36 tletas-side
of the refrigerant circuit, 10 and gas separation
gate yalyp 8 Birdeal-sqrecasifie coperian vakve 48 1t e ¥96in wljich the degree of
r - .
openfiREhGlcbPR skfusRRf APE s14DbABL SR whicEARP RO AR dPurslh valve
36a, reflmggefrepetant retomi valvieB Fasgdshrefraramt asrodoctidneralver3sa, liquid

. i en ripti her eof i ] .
refri g%g?n? %L{Tfﬁ)\xtf "Jal\qg §8a,| g%g Ire?'rnlgérar?t rgt%m {fa vg EM lta?gnd discharge valve 2034c
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The operation for discharging the non-condensabl e gas
fromthe refrigerant circuit 10 wusing the gas
separation device 2031 will next be described. Since
the operation for increasing the concentration of the
conﬂﬁ%@ﬂ@%@éﬁa@at%ﬁiebﬁe@b@l ﬂl%sallr&MeH%ﬁf dane h@sépgﬁtlhﬁf&ewce 2031
of the 10 secondary receiver 33 is t sang as’'in
is ngtjipdise.enbodi ment, descr | ption thereof is omtted. The

op par n 2034

2P 88l A ST 0E 1B BBl 10 g
sepaitintedevidee2 03 sthe @ik 9pératidn hthe cBolit opraivhlia peffornitd in the same

separ.atjon nmenbrane devi ce 2034 i s opened, and the

mﬂlmef 35 15 dheafarst pmbadineat. iSiagedhe eprsa seefriggrantgiropit1yis the
sams GO @k A Wﬁfeﬂﬁgjg{rﬁée]ﬁ?ggggﬁgtﬁm%[{% #%oﬁﬂh’,@d ized with the

pressure o I gerant ow ng 't hrough the
i ntThie@psiatien 6dr difvhargimpihe swnicoldensiiile gas frtud the esfdgérant circuit 10

. of the first separatiqn menbran 2063 is then
usIng the:2asi S&%@%Owﬁwﬁ{@?t% nsKt %fiesgréb%# ga}cy the enegatipgy for
incréSing!the c&ﬁ:%nﬁ'ﬁfcfd &Qﬁé‘ﬁ&n—%rﬁﬂn%ﬁ %dsriﬁ kﬂéd%a@ Q?ﬁféé@rant in the top of the

non-condensabl e gas collected In
Secoséwndewxﬁr Bé detheesame s irsthefirstabodinény drst:ﬂnpﬂcsqdhereoﬁﬁ omitted.
Th and @18 SSure iffere corrﬁﬁagng the
e QP rplipRikBe senerlinn THEDEER JENEa e THHS Srutbed BOBF ( ne

r efbilg@Imthe 8pstatiiLdeBrid iR YE,8hObad r@ﬁuge&hﬂ k&usi \Qﬁvﬁmm of the

the conpressor 21 occurs bet ween fthe space S5 and
sepagiganergyand tevign2034es opefedand the edfrigerdnt presshies msde gwespace S
5 ther ef d. th h ..
or e S DRI A IRSERE G b Al PR etrigeran

flowtligf thedugh ke intskeGalesedhd éblﬁ}bt@yyor 2D\Snck the SpRB IS f B first
and is returned to the intake side of the conpressor
sepatafiop gResnRyAng Medyle 2063 &5 they eeramunicated wyith ke fep gighe secondary

recel-{;Eleﬁ‘zgﬁES%ﬁ ﬁ'@?a% ffg %ﬁgég{lﬁgﬁgﬁrﬁeﬁlﬁ - agnééaﬁfg?tag bOkckdd in the

top (H" el;mseabmdamy rﬂeﬂhfeaﬁfe isA6f58ducad thtd klevdpage $0ahde pEHsdﬂ’e difference
ace. S6.flows .into t e space S7 of the second

corresBRuRER IS AR PoCRAIBS SRRnPian prFSsure 6f B qomgerant and the

pressuPPSS @k hﬁﬂ[{é@ﬂ@&?ﬂﬂ@ cbﬁbfe@%@l'&@uﬁ b G\!’é'eﬁ t ce YNG4 the space
the separation perfornmance of |rst separation

Se. Thegbs refiege2@83hclided iowhe fpedgas e(ﬁliﬂc@na e speces§i isltherefore forced

oL MREAE B RS e KB v
towaF @R \eBEkelRy, aliFis rbthfifed 36 BRI iAfak® idBBIMMe RBMp2AEHD lfthﬁﬁi‘gh the gas

the i nperneabl e gas collected in the space S5, and
refrigesant gefHIC o2 sl Eheyren- ¢@d@@9ﬂb1@rﬁas Gmpgrmazhde gasy sdregigiog in the

spacg 3 %eyf?erég%’sg& ﬁo&%‘%{x% ﬁps‘rf‘ ?ggrﬂg%}n‘h? %ge%(%?}é i ﬂ%gv?fég tothe side of

the spa2p®; domarintoehbsaie SETBﬂtlllle %e&&ﬁ%epﬁatﬁﬁﬁﬂ&ﬁbiaﬁe fiflule 2064 via the
at nosphere. Since the space S7_of the second
Secogdei?aﬁr&fl% FrierBIeaAREOSIOn €irowb 4042 Wiikarihaseparation performance of
{ i on
the ﬁ?sQ az:g]tgﬁl nxggfn]ﬂahg 82@@3 ig@«%? s g?@ée%mF Eﬁl’i ﬁ‘fchﬁﬁ@?ﬂ i

xmpenmabmWnehmaxyungmnttheslmcé SerSpeciéiciiby, memftthe gas refngerant is
ressur e of erant

remo e fkaroepRaban remgtet Ot Famch FhTusat seycallpgted in the

spacd $e asPe RoRFonddiBablc RANsCBALSRaRAI € gas included in
the i npernmeabl e gas remaining in the space S7 is

t hreedignhargs viabregdid4¢ hf b gbparatongsenbring dpdeea?ddris then opened

and ESREE ST o OIS 6ot st i 3 RblaRe Mg BaPRE B opefind B R
atmo§theRs BRRE thd fpacsighof the sebos€ beagfio dhoffbrane module 2064 is then
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2034c. Once this operation has been perfornmed for a
prescribed tine, the non-condensable gas remaining in
the liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7 is discharged fromthe

confrgiiditged ¥ith td §padé Bs dDthe Thet septa@SlembARk endifkde 2663, a pressure
di scharged from 10 the refrigerant circuit 10, and the

differgneq Wﬁéwm rihe diffeserme betveass|theepndensatign peassure of the
g o 49 ociBic RS E GELAERAYcoh BBANSY) 0 R 5, The

nonfcehdérgeblapis ireluded i tHevimp2fiddabie gaa Iiréindm&fghﬁ rtmsaspaab Beis therefore
2034c constituting the gas, separation .device 31 are

forcedh gopgtydi gecqndssearptionerirans < Ot b drgieiesae ditfpaenceis caused
1419

to MO ERAIRE sphtedIaitiR FIBReARAL the Aberhr AR it bischarge valve
2034e @noemhlabpﬁgtwmhas ren petformed foe a prestribghtiraatthe no-gotdensable
gas {otpAiRing i Uiegios Rt ORGP PO & b rlrigfyapgonnection pipe
7 is afs@fieﬁ b&ﬁbﬁfﬁh@ gefﬁgerﬁﬁ'teclfiﬁﬁh@dThé Réh-Eehdeh$ble?Shs is discharged from

speci |ca , ate in which the discharge side of
the ltemgamrtmregﬁ a9, ad the cerlimgespansienoval vee3Gpasodingacfigesnt return

v e and. t he t ake npr s
valvE 3T defrieB oG et 6 s 58, Byt A EETRL SR BB o/alys Do, s
refrigg@ht @¥GH3A0RN048a, ahl disdRabe F8IVE QO34 di‘.ﬁstﬁﬁﬁﬁg‘ﬂiecgras separation

valve 26 is in a state in which the degree of opening
<hv$ﬁéiéﬁ$mﬂ@cbﬁﬁhsted A state is also established in

I
r el aPleAIa TRRIRUIP 00 B 6B oG, fdiing operation)
| nt.ﬁ[ exde il tialxt\hial descritid, in ihigh e opahtiogfor addircolatih eefrigerant in the

valve .39a,. gas refrl return val ve 2041 a, anpd
refrigeraptciryet AHS perf yt@sﬁis%t%mef?g%lﬁ%t éﬁéﬂ%ﬁ%ﬁmmy :
1
dlreﬁg)&hpgal%%’} 1saif21 ?h@égétﬁ glilcﬁ?aﬁ% ‘t%)‘gﬂfé chfaEelfen d4 e ugg 1H ] ég)%@lﬁcally, a state
in whhali¢ discliaege side ofthe cemptossayf2ltih eomeﬁued gneﬁmrms-slde(gatetvalve 28,

0 .an .as par ati on devi ce 20
and e ifigke 3G of TG SQBRHSOTIoH 1 SOTAEIG e ¥ S el sSure-side
heat 'Eﬁ&!h%"gexaﬁ% e hBg- Johfc%%n%'ﬂ%%s‘i@ﬂalveﬁ@&% bRBIORBHRER A degree
refrigerant circuit 10 and the gas separation

of omg@e@oﬁﬁ ad,sustdqleAsrymlsaaésqu@bbplmdan wdwch the cooling expansmn

char t.he non-con he co
valvi 88 X0 Bhe AP SPieah Res Do TohT et dbrocuifor Oave 38, tquic
refri Ao Wvails 9&\:_%3 E&fﬁhﬂ&d}@vaﬁy ROI Z\MhA discharge valve 2034c
I NSTALLATI ON  MET THEREOF In the air condltlonlng
consaamn@éh%@lsemratlmdw%lé}ﬁl asprplb glopechand theigas seraratiga device 2031
m:uﬁ g%atlon menbr ane device 2034 is enployed that has a
rst separation nmenbrane nodule 38 2063 for
S e Mdedni tiebympressns A tid adtigatel én thid statg of dietrefrigerant biecuit 10 and gas
refrigerant that includes the non- condensabl e

sepagalign drvice &bﬂ» the fane ngrajien 2 g hqaing operation ig pesfaagd in the same
manidi s B e SR ABAL A8l o e&ﬁeﬁaﬁﬁﬁ'r@fr@@égmm@f@ d the

he top o he second ary receiver a secon
gas Sspiprahm donce 23tos &wesamﬂdls fthee Wloh(for @s:thargmg/éieylon—condcnsablg

ans tin ens fromthe gas 5
gas i S Pk P e g, RATIRBLNIR T Eindenaabl o gas
<3> FEWI&ES@F THE HmlmﬁmwMNmEW@E ARDANSISLLATION
m xture of the non-condensabl e gas and gas refrigerant

METRHOD TEHREOFed by the first

In the air conditioning device 2001 of the present embodiment, a multistage

separation membrane device 2034 is employed that has a first separation membrane module
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separation nenbrane 2063b). It therefore becones
possible to separate the refrigerant fromthe gas
refrigerant obtained by gas-liquid separation using
the first separation nmenbrane nodul e 2063 having 10
2068 Ifer deldctiveanasRitiAR BRI RRAt %Qﬁig@lefré’[?i g@ﬁh@ﬁfé{ ¥i&lodles the non-
transmtting the refrigerant fromthe d gas that I's
condeisablgteasl (Spaeidicgids thenfied ighsjibiatiisiargas imxswe of tha iggs refrigerant and non-

Lver I educe e anmount of . refrigerant )
conél\ﬁéﬁ%lé as gtglllje&legi n eetoB roigketﬁego%ﬁq Wgelivﬁrgi}) 3 gecarég separation
merAréné Modn e B8 ot §ifectiCONGRALHALIAOtheQonldddensable gas from the gas

non-caondensabl e gas, even when the separation
refriggrang theh Hchidss therpon-coadensabls apa fspecifinaliv tsrimpermedlhgas that is a

' ] S ' r.an dyle 15

gas Rk SAHhE Rln F BB ERE bR o BB R R PR et 5 i ir
sepagftiancmembyanef206818). non- condensabl e gas in the second

se a@gt i.on_ nenbrane % 64b can be enhanced, and the

norlt WSt PaprraeyRassiblsfoseparite thesacsan ffom the gas sffigerant
obtaif¥dDy/ il | i

b PRAIRRE R o988 44k O £ACechSRANA nRBARE iBlhe 2063 having
the fshinparation d&pibrafh20@bfocwhativelyirangmiltng the r@fiytraanftom the fed

oo R SR AR89 355 S0 e Lo P Bt hastvasahe amount o
gas Rt gt A A itHoUP HMICTIE thCredsufNGE the ShAdrhRhbIe Bas, Tl i fherease the
t hereof of the first enbodi nent, and the

concgpiatiheldhs aph-condensadmgisecyenl Wil the sepapeivatpedfohyaride®f the
' | 203 ' th | t].- st
secold SR ERRAThLBRISHE K06 ety el Sepplio Difrpmsgnodule

2064 i3 lowefon boataple T hepstort, grScpARESREITREnSPYT e ndR2dndddsble gas in
first separation nenbrane nodule 2063 and second

the SeesrsspIsHoREITAbAIS A09dbFer boehagenss and theinag-condensable gas can be
el 5RRE A RIS AR IEAL 6 AU R H RS B ot

2064chavng the 26cbidd stimmmter meibans 2064k separ ati on nmenbr ane

in{r oduction circuit 2042 may be omtted by
in @%?%FP HgRE HgVien 0t sndnnstalixtionmethod ibsinofiabthe present

embdRAEhEhdP B RO sHAY LBadiiRik isthe %ﬁ%@gﬁgﬁﬁo@g@é @Qgg ti)xhstallation

2063b, and the second separation ne
methird Vharepfididhe Biso embsdipeng tind themenioadens2616 4hs ¢amshedtelisble

S ration nenbr.ane nod mai n.body .2134a, and by
sepaf3 s Ak 20 Bt B0 RelRC O el e Skl sénaraignignbrane
devigipneg. S5 of the first separation nenbrane nodul e 2063

Wi th the space S7 of the second separation nmenbrane
<4>WDIE‘%E§? Nas in the gas separation device 2131

' d I t he heat 9. it 2102 of t
i 7 R RARSRITACR y Serd i 55332 e BishpeparstioR membrane
modui®d063 il scoond fepurativh meniifiene MO 0&BecorBitukifl the separation

configuration, the nunber of separate conponents
membegpg dPyigs 20 arReonngaisdde panhnthesviaithgiseeond separpizon membrane

. : f . i iS. ST

ol A5 8061, 2 R s P o v

2042 poyfhiegumigted dbp Sntagratlh 6srening thie h'ﬁsmpirgﬁion m_hmﬁme l%tdﬁleYZOéS
and peri phera

. recerver, the prinar ei ver,
havinig T Y sempiatpmimere brate 206 3be i he sesome Ssnastiwnyambraga module
2064 Bling fiblsecorilseparation membrane 2064b inside the separation membrane module

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

membrane module 2064, as in the gas separation device 2131 incorporated into the heat
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631, 731, and 831 in the nodifications of the first
enbodi nent may be enployed in the abovenentioned gas
separation devices 2031 and 2131. The gas refrigerant
outflow circuit 1141 applied in the gas separation

soufte \ﬁhi?cg% 163 3¢ thelfir &ﬁﬁﬁ[dﬁgﬂfgg%évg:gt{i% TP oﬁriéﬁetnk ﬁ{e&dﬂfca{igﬁ shown in

secon [ ["oye

] enbodi ment nmay
FigsaBdwed@ht By thesl codtgusajpay tieinnmbdeuf separafd&impondn@3astituting the

Th I tterir t] devi ces. 1561, 1661, and
s Tl RS0 Bl AL B AT B S
<5>10PBER RMODIENdATBONsaccording to the third enmbodi nment

and nodifications thereof may al so be enployed in the
abdihersameiconBgurghenssasphesstaf tre aeldrcbs secvBd@@3¢ceive, the primary

. <FIL.ETH EVBODI VENT> <1> STR URE AND R
receof St Re b RS S BB gP T CEA S bty d3L 231, 531,
6310739 ard B DF inf the il fidati6haGH the iikst Yhibofimdn tha¥i e employed in the

condi tioning device_ 2501 as an exanple of the

aboyementigaehgassgpyator deviecsafdl aad 2b31a fifth enbodi nent

of . f . CE i oni _

e 8oL Bty Rab Yokt 1 BBl oS YALLdpa Aol Sevice 1131
accordingit¢ thenhod) fidatidnos thagebhdemmbodimehi gy aRe batehmployeddn the

heati.ngqjogzgr ation, the sanme as_the air conditioning
aboyFaRAnHg separaion devieenBal thél3land is provided with

a NeabilseM& otk dentinh devidestitsish | Zadhtl QH Hﬂﬂ' a&:pﬁed ANle Bas

liquid refrigérant connection pipe 6 and ga
scparatfoni dgeicani STlorin3Ltli73h, gidild3 Y atarding om thedhird gmbhédinkemasnd

sfoug.ce ﬁlﬁlnit 25021vvith t ejzeét'i lization unit ,5. Since )
modyfycatigns heyeqf Magalsorhe employsd i the AoV ERPRRPSE Boe sepsBsiion devices
203 0ind g 1pr esent enbodi ment except for the gas

separation device 2531 is the sane as that of the air
<FI MBODIMENLT ce 1 of the first enbodiment,

<SPS AR ES Y AT o SPIIORISR: e

CORR024tk Hbchettic aR@teh oBhe réfigeRACARGN of thefie bolitiching device
the separati on nenbrane device 34, and a 30 _
2501 ast3n; gyempin ofrtbe srfEgratien fatesier omE R tog) fiftfeembrdimenl ¢fithe present
. » i [ r | e s
o, 5 R BAAORRE L0y 21 AR G MR TP consionin
devicampabla oy coslig operatidd, and Aeglingaiparatioh Othe ERAD hahe allevh@®ioning

.34 constjtuting. the gas separatiqgn device of the first, .
deviggh ﬁ%‘,mﬂ’é’g!}?‘?‘ﬁt s provpdsdrvittsa Brat spwge umih 2392 a utilization
it 5 eniA8% gé‘rﬁu‘{t% | L5 ' i
o r’eco?eﬁlﬁ;]&glgetf{% ref riﬁg‘g?lgﬂ? ﬂjﬁi%r?cl |§rr1égﬁ;l grﬁgﬁ%dr?ggﬁfs%lgejrfm :
conngetmgtthahedt sownep anu 2602 imithttheutdegetiomtnio . Sreobthastructure of the air
evice, 34 a.,case in i ch the separation ) .
cond et vl B SR el st hefiPminie donag e85 separation device
2531G9 et dairiélak Micht L the SERALRINAE JERTERNAITRhE RNt ERbSMimeRt, d@Wription
and refrigerant is included 1 n the non-condensabl e gas
theregf is@yatted-ed i n the separation nmenbrane device 34, for
eXANPLE- L he . pre . odi ment ., the r.efr.igefant
reco a%)?eérzle}% %nﬁieg/rrlﬁe%ég ”?g;% 3 r%sgp?eé%]f?(gwe{l}éggg 4 'b’rcomposed of
the coulbl 3 the@comiyey heeiver 33) thd@panfion arAtesrakhRe3asadde

.refrigerant included in_the non-condensabl e gas that
refrigerapf gecppery mechanism 2565. Since the cooler 32, secondary receiver 33, and

g

separation membrane device 34 herein are the same as the cooler 32, secondary receiver 33,
and separation membrane device 34 constituting the gas separation device of the first

embodiment, description thereof is omitted.
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t hrough the discharge val ve 34c after being separated

in the separation nenbrane device 34, as shown in

Fig. 25. Refrigerant can be prevented from bei ng

rel eased into the atnosphere by 10 providing this type

of i gyt ef; : .

cor AR o0 G MBS T390 400, ] PiecReling the refrigeran
inclpdhiog aby-chadensiide gashat isisepaxatee in ticiscparation tnembiane device 34, in a
S ely i.tlll réisn?arglevi ce.1 and i ttaI I atti on neghod%gere?.ft tine th

o WHER Ficrssperelon B faripce ol ParfpRarbaly 3k constituting the
sepRARMEMERErank AEVIRE B §s o8 ARIS@HH R id iREluaéd RSB AbA-cBM&dhsable gas

when the separation performnce of the separation

separelat imthe sgprsatimenbrane dgvich 84 sfop exampledn the pisaet ambodiment, the
iSRS i RIS 4 090k LSl PGB erwith

non+wenivmialsle geyihe ecfBige it inohdad irohe mahiconddmeible gas that flows in
recircylating the refrigerant in the refrigerant

thropgh thgidischaree ¥olyendppfrchrmensrrras infle sapatating Menehrare device 34,
r I . .
a5 SRR EORRL T ROl K B0 ploveit ol HonP Bl RRIUESS Bito W atmosphere by
providheg thef tyipgexf acftigbmaot wededtry mechanisto@56bndensabl e gas
th flows  in through.t ,scharge valve 34c after
o6 SEaELPEtrE iR S OE ph I E PTG SRAaAS ePy Besghe same
charh&te BT QY 8 AScdndfidnfld d SRIANInd IRKANATh HBAHR MRS of the first
2565. However, an absorption device having an
embggisranbiang refgigenant ean beiproydnitaigfreth demgireleassdanto theatmogpbere even

L0t on-candensab as be I d as. the .
wheh B 4GPl pRRDRGRRES B R BBl YR CoBel B g soparaion
menf2RR dvicerB44e Vove en@ feddgdrimas ke th thetoniddpddnable gas separated
. .source_unit 2602 of the air conditioning  device 2601 _
in thgsepaygiqraempiangdayice 34 dpang amengsation for geircplgting thegfrigerant in

gpgg_ ' . the refrigerant recovery nechani sm 2665
the r a #e ??ég?g%or oi | or another absorbing agent 2665a
<2>MODAFFOATIOY t he gas refrigerant, an absorption

devi ce mai n body 2665b for. storing the _absorbi ngl )
agghf eztgggen%ﬁnngﬁgp gascﬁeg%rﬁté@bgew%q Iogeejlectign vessel for collecting

togefeSGATEE Adh-LiHRIABICER mﬁ%egagg %éu;b%dfiﬁ 8P A @conderasable gas

absorption device nmai'h body is configure
that §ows hrathrauph thefschyegavdlve 34mdftor being sepanated inihe seprration
as separated in the separati on nmenbrane devic 4
menfBgihe 3ERR0 S0t mPPS A GO EELIEBY Vi HGeinIess gags: Hgvever, an
absogftféwdékfﬁg hhting ah ¥BSor8ingagbhti t8ICARBIbIN RO Y& cralERPRALS M the
665, the non-condensabl e gas can be released into the
non-ganesaabls gaswayHmemplopddeassthe teftiperantatedvger machanismo24¢Ge as in the

[e. en _an, absorption device, }5.4€ oyed ... .
s SRRt A0 R BRI RARRATE 65 e bR Eomioning
devidqer B8 Rif tieshedent alodHivatibh haWiemUES 26and DR. Specifically, the
non- condensabl e gas that flows into the absorption

refrigegant secovsrygneshapiam 300ad1ap refrigeratop 65 or pratherabserdang aggnt 2665a -
for aﬁl_%?blﬁ?% Qa‘é'trﬁgl ggghn% 'ah%bw‘rg Qe 218519 'bgg)é ggﬁg)efoi flgying the

erefor e, separation nenbrane
absoibmg dpens2eidiadar ediscldirgevilve 265t fig disvhargipethahboondensable gas

nmemr ane. 1034b for. selectivyely transmtiing the .
trom 5 pisgaHigAcr oM BOUELo 0SB PaF S o PG cedeerant-
cont;ﬁﬂﬂ% GBALBAEABANe §@Ssephatc@TRRYRPardBort RembRRReRcE 9034 is caused
menbr ane device constituting the gas separation device

to flopg@o theubsetbingsigdat 2666a. By providing this type of refrigerant recovery

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

releasing the refrigerant into the atmosphere.
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heat source unit 2602 of the air conditioning device
2601, as shown in Fig. 26. <3> MODIFICATION 2 10 In
t he abovenenti oned gas separation device 2631, an
absorption device having an absorbing agent for

absgnéi agaBsBeptionldevze 'i@éiﬁplioPEd Hogd réﬂ’iﬁéﬁﬁt recovery mechanism as in
non- condensabl e gas is enployed as the refrigerant

the pregesy mrodifinatinarthe measss of theweneondensabld gos hat Bows ento ¢l
havi ng an .ads i.on.agent far, adsorbi.ng.th . o

sbsol @Yo ik Pirbl 10 SRl YRRt Brpruion gty of he

absodBing AREMY Eheraford, fige datfe depAaaon nlcAHOMRY devitrql03M a§ M the second
2765, as in the gas separation device 15 2731

embpgigmsnbdraxingdhe pereration mrsahrane 1934b fonsalectively temsmifting the

rofig A Fro U BBl or gl islude fipn BORRASIEICRES, Id GIbINY asthe

separzﬁfoergﬁhhﬂhe rle\_doe/anmtitutmg Iglggﬁmeﬁa}ﬁthmwmgﬂﬁuwd inside the
t . . t, 2 . th

heat SEEF gait 002 OEihe Al dORpLioBnediEyIce 2ok SBOU 55801 or

<3>MODIRIChAgoRdsor bi ng agent 2765a, and a discharge
val ve 2765c for discharging the non-condensabl e gas

f r dmthelrbovetsortiohed pastheparation 2évicm2 63 1 aul yb@7iBn, dexive Hasing an

aosof G b BB et PSR A5 B0 L B panpte ea s
emp D EAIR réRitefit Aldderly neRUTSH 2665 MASHevdn @ dborbi6n device

inside of a layer of the adsorbing agent 2765a. By
havipg & pdiiomiantagent fpp edserbing the rgfigerant nr@EWé ny thegoheaoindensable gas

- | . | ' h .
L R g R e
273 1ano®ppiutddeintolthe hBattsbercs afk 2762 BEiheas cohditioning device 2701 of the

absorption device is enployed as the refrigerant
presgng mndaiication Shewn gnd 1g§.f,?gp dekds §pecifigallynibe refrigerant recovery
e SRS eSS0 LA AOTISE B REMHe s
refrigeonsg) sleadsogptioheleeuds ara bady 2i65bifoystafing the adsdbag higay 2765a, an
.agent. Therefore, the same separation nenhrane device .
a dls%@ggfe valve 2765¢ fordischagging Fh;dmnn%)ﬁfic?nSﬁbdl\gigﬁ@frpﬁlethe adsorption device
main%‘&?rza%5&%nﬂ‘?§&frﬁf§ﬁreh%4ﬁ?1tftﬂé re?ﬁ%fg?ﬂtlc\bﬁ{aﬁiﬁé ?ﬂg—?&ﬁ&ehgﬂ)le gas

the 30 refrigerant” fromthe gas rigerant
separiated in dlesseparation noerisak deviges 034 $s eupddipgassathrdugh the inside of a

TN T RETE X VTN ———

2765UNetnod 1RAd &fsabib @agbdn KeORabddRidbe ﬂ@x’x’dsgﬁ\%'g GRthoufleasing the
shown in Fig. 26. <4> OTHER MODI FI CATI 42 The

refrigeggiyt jigfe tlagatmosplsyer y mechani sm 2565 constituting the

abov, ntion aration device 2531 be ...
2 RS, Rer g8 Snel 3R Ab b R A5G e LY d efpigerant
recov@eg flethahiknt,Ghé pRsSeE oNte abhedhdempiblepsk tmdidwCiatd B adsorption
.thereaf. The refrigerant_recovery nmechani snms 2665 and

devicg repreémaly ikepi asdysh Horoapiblecirnpidridniedie adsqgptionsatpliyantitem
wof§9 62, HSGR2 e B RN 00408 B econd
embod8fientamaii§Bthe aepapatéinngembranb ¢ 034ty ot seedsivdlynteamsmittidg the

. modi f.i cations thereof. Th efri gerant recover
refrigEAgt FRPLg SoS ST Es @Rt dFrduder con EaRATHARlE Fify % greployed as the

separation membrane device constituting the gas separation device 2731 housed inside the

heat source unit 2702 of the air conditioning device 2701, as shown in Fig. 26.

<4> OTHER MODIFICATIONS
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abovenenti oned gas separation devices 2531, 2631 and
2731 may al so be applied in the gas 10 separation
devi ces 2031 and 2131 according to the fourth

enbodi ment and nodi fication thereof. The refrigerant

I ecrheae s geean avos oy rédhanis@i03%s5 cansitdilBbthe aboVéhéntidfied gas
the oil . scattering prevention devices 1561, 1661, and

separgigen devicsr 203 gnaxbe aplied in theass senaradion dewiges 1031 and 1131

i) ' . ied in the gas
sccdF b SR e 65 Rient By Ry PRRCY 1" 3T
63 TLhe78ftigeBt recdO&Y meéch3dism2 Q845 amh2l7 651cdhstituting the abovementioned
gas g%re@\ggt ne L)r;ﬁg%@gﬁgéhy ]ﬁ{gt ?Q%é Sn%;eg%oée atup}i]ecri ;;rg%gg%ggﬁg@tion devices 31,
[ ngk u NS :
131 CTbBBEd3aNsh 1SS §. 731 ShadTed 1%%URE1’§JOFN [Re fifst eéé&@iéﬂ?ﬁmd

| NSTALLATI ON METHOD, ” AND FEAT THE Al
modd@bpms tired DEVI CE A configuration maybe adopted in

he. ai di ti oni devi. i g. i
o I8 ke oD hRaniiEs 2ods, 865 LB aThs Foniting e
abovenieatioped @i sephtid déviees R5SEB11aRN 2731 Ry avygerfeehwlié@& the gas

e

heat source unit 2 and the utilization unit ar
sepagiipRatevicgs £83 eand2 1t egording te e foneth embpediment and modification
ther&@nnection pipes 6 and 7 in the refrigerant circuit

ormation step, after which the 25 non-condensabl e gas

pr Thatdfrigeaanieosedly afechati GaN2 I63S 2668, ah@ 3265, A8 ellQk the oil

anot her air  conponent remaining in the refrjgerant _
scatlER R BEY PRPTAGIERES 4 Sahd 06 1; 2804 8L precusiog tafherhermgpdiment and

; 1. QF s
modIR3yipE: OB RISt by il T Bzl saBfudon el bt ¥ 8T a1, 331,
431,681 coilt, 730 83d, 108, hbdk, @6BHand 2BBE gas di scharge step.
the air

Th ecific thod for jnstal.lin A

coRMRTBI HGPAEYS CEmere of thE EeHEsaN TEpsY meghpnismises, 2665,
and 2183 1H8YbECorhPinbdhhpldean step (refrigerant circuit

formation step), the airtightness testing step, and
<SIXFH EMBODEMENT®asi ng step are the sane as in the

; . ’ Crinti h : 1t
<t> SERUFERE 1Rt AL S RNk frob RN Er T (Jeks i rme ar
CONBIHORINGIEVIOEgas is fed to the airtightness-tested
portion that includes the liquid refrigerant
cofsenfigyntion pay be adeptodin the piricgeditinning daviee d i(eae Hig.Jd as an
cxambiL SO P SRR HET e AR B8 P Bt venion

whertlef thedehsurcaamite indohe RHiEatidn vt 52410 thigfec@d P eadidther via the
. The operation for releasing the anbient 5 gas (seal
refrigeranf coppectan pines pgre d8 sharefiasng sireyiblormation staw after which the

r | @ i .
non-GnABRABIR s bint A Alrfbscl BEotsiin oA M EendA, o 866y ai
compentit rmkingmg igpfathe reﬁig&mm@@silﬂﬁft\iﬁﬂ)ﬁﬁ;ﬁs Glhr‘?le iSeisREte STERhelium

ALt t . t as n the .
gas i Moo R o St B T 2 s achaseedtio eyt of the
refrigdft cirbi8t 10 AthEnsh-dendkaksbly Eésvcﬁic%grg%@%pg as-side gate

val ve 28 of the heat source uni
The specific method for installing the air conditioning device 1 is described below.

Since the device installation step (refrigerant circuit formation step), the airtightness testing
step, and the seal gas releasing step are the same as in the first embodiment, description

thereof is omitted.

<GAS SUBSTITUTION STEP>
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10 are opened, and a state is established in which the
refrigerant circuit of the utilization unit 5 and the
refrigerant circuit of the heat source unit 2 are

connected. The refrigerant charged in advance into

t heAh@ahe 56 gaLis¥elchsed, hfﬂluhhgisqgkdf 184hd SirtigHn&Bitést& portion that
refrigerant circuit 10. necessary

inclpdgsthe Bﬂ%lﬁtfemlfﬂ@éc@fuﬁmﬂm lylpf: § andtgas)mgmm agsiemionpige 7 from a

f ed .in_adv.ance
toedithE S e show RLproR | el 35 B i T e Rn BB it e s
refrigerinecdrinettigii pips 716r dhodtivd c&mpﬁr&n& O@, opefiiich i foNRleasin the ambient
refri er ant js char %ed fromthe outside as needed.

gas (55! 528) mrjee agtghmesguasied pyrtign inte the fmpsphiers 15 repraiede and the
ambflt’fn? g‘é‘al%ég)slhqﬁe #ﬁ‘? th&b b ey L}%IIHI r&ﬁ sﬁlﬁétnﬁ{é? 8 hetiuth gas.

source i'umgas
<NQH+@6NDE‘NSABILQE G s DISCHARGESTER> seal ed in the

uti)] tion unit 5 en.the utiljzation ynit,5.is
e il W RALiERk a5 e AL 68) i T kBT $ted Bottiog is eplaced with
heliiipag, QH@'B&\ﬁé—QE& @?évil?gﬁ'l’ Hl'ld‘gasLﬁdé $ife LAVE hIBE ﬂ{étheﬁt squrce unit 2

connection pi and 771s thereby m xe
are qpsned. gad arstate rssasta’bhsltcé in e»flmhgtbe acrfngaanm;mltm?thd ut:lfdatlen unit 5
| ruct or 21 |s
and flsxehidegit PRGHED e b OB VPR 2 et bigerar Sharged in

advane iritg etitht sduréd it Bigthaeb sﬁlﬂid 16 itheCatitire iléih gén’aﬁt GRAR 105When the
in the first enbodi nent. nce helium gas has a snall

neceggAre £fTigeranh féameéwa@mﬁfpane@bﬁ@nm usingyenly glseqlmntlmyfgemgerant
chargr%is m ad%}rgcg | 41% hOA 33 e ngt 9,”%#3 .ag Vheit B?err%ﬁ? g]egmé gonnectlon pipes

nbrane e separatl on i"ci'ency |
6 and & pae h)ﬁl'gpatddliﬁijﬁal fifeigcldd 1§ Shdrbehfremhibne@side BY nédiled. The entire

confl uratl the refrigerant can he %r evented from
neceﬁfé'm@ welrigeRy it Fhargad i s QutEde Whem Esirigerant is not charged
SR SRR o PN ER b

sealedlis Ohd)ﬁxlsaab'en it S exheni thdwtilidatiomugia$ is testel dodirtighthess
ondi ti(ygni rﬂg devi ce 1001 (see Fi g i 11.1) according to
simuftaReous POBHCRETSARIF epheempniBe it the reffigrtanpepnngetion pipes 6
and 1 {¥ tRer@by ARARIRNAA thel 1381 (F'S%ﬁﬁl@ iridtdeQRe Rl b hfREbuit 10! he
se aration menbrane 1034b is enhanced because the
thest dizsrit saneinren thel®@Biesse2l isactivateds epdippdriaton is performed for

' I’Tb di tioni devi i
R PR b BRI S i
Sincé Reliunh @ashdsfaahiicRoleBulbh@amate® cathpabd E‘Jhﬂﬁgerpgdsrﬂi‘%k?gen gas,

the nmenbrane via the process of dlssolutlon
and egpify passesthrongh t@ewmbpn membirene 349pté@|s»epagam¢ryeff cisgey in the

sepalﬁgw ngﬂﬂn)ﬂﬁe SO| > | ?ﬂ)-luju%eg tI%}éth*?soJ: n'f ggran%ﬁ%g ﬁ%ﬁg%grbqag be

prevénted fwmhxelﬂg mg:asddaﬂmhe atnsosphate Bgerl Whérl e Sepaiitid peYforMance of
b t he nmenbr Sndlsrelatlvelylrrperrreableto hel i um
the sqpaeatiogerbiang d*histlPBgen gas or oxygen gas. The

<2> MEODIERF &Riogan thereby be prevented from5 being
rel eased into the atnosphere even when the separation

peFleorameermgenrfablelgas seyyasat heomubstitetet Matlnehehﬁiﬂﬁgnsuﬁ tHeoait

<3>. OTHER Fl CATI escr bed
Condlélﬁg%#é&wew ! FEE & i ?QCﬁafj R ! %F‘?Cf’ﬁg Pifpdinpeat pthe prescnt
inventigh! ingﬁfs%ﬁtan% éft Uik sé&rz{mﬁ‘l BEciBRN RN pAhliSR nielfbrane 1034b is

non-condensabl e gas remaining in fhe refrlgeran
enhanced because the separatmn membrane 1034b used in the separation membrane device

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

the difference in the rate at which gas permeates the membrane via the process of dissolution,
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10 connection pipes 6 and 7 is substituted with helium

in the air conditioning devices according to the

various nodifications of the first enbodi nent, the

nodi fication of the second enbodinent, and the third
diffhdibRUBRA debdhibilieaRed spERHisal ﬁle'ﬁ‘i’é;hl;r‘ah@fs:g@ﬂﬁeatﬂi‘@foelﬁgh -boiling

<SEVENTH EMBODI MENT> <1> STRUCTURE AND FEATURES OF- THE
COMRORESIBONAY I @th@hLbElw@Etlranﬁmgrang,gs inpermsgblertaldw-boiling

confpghe e Fofe bR O30 3F mEmbizbe, e K181 impermeate to heium

gas E6ipi@a tethitRigenl 8Xd &%@g@@ g@B e térigeraRVAR thereWPR& bR Bited from
of the present invention. The air conditioning device

beingygteasedd iate the ptraeshiereicyan wirer the separeagrapiréorarance obihi separation
lneunitéig%gngﬁgwheatlng operation, has a heat source

a plurality of (in the present enbodinent,

<3>tMHERMOIHFIOATIION$ 3005, and a liquid refrigerant

con i Qn pipe 20 3006 and gas refr| erant connection
p‘gﬁ Gaserb o¥Brife epFrAton 4%5 Iefarsitlalipg fcgeigeram gpthegpfigerant

circ Ell't] §0 %:1“}.; t%l ﬂe&‘?énﬁfed Wfty! theé 864-8n E:Ilﬁe %&%lge@iﬂ% 1fn°t[}ﬁFefﬂgerant

so- cal |-type alr con |0n
conngctibn pates 6rand i is s@BGutedwith Ihn’auml iy tltﬁcmpmlddlomin@devwes according

to t%vaﬁoﬁ%{qlogﬂics ]i:iglgs (ﬁigt ﬁgsi)‘fc h 9%@ g%%%ggi-ﬁ%@ﬁon of the second
embdlirhdr# andQRe HikiRhRRZh fPACMRIRhemd ahdmbBifRatid® thereof.

arrangenent is the sane as the utilization-side heat
<SEMENTRHEMBOADIMENE>ai r conditioning device 1 of the

<R AT R A RES e AR ACOSTh P0G B e

C O Ioei6l a lsEhentiic |d1£yaxﬂ of ltl(%ﬁreﬁ‘fge}iiﬁ cirtdlit bff tE@hir@Bnéitidfing device
heat exchanger 51, for, adjusting the refrigerant
300bp%§15@pga@m§¢ of e refsigemtien f]JPYjW accopdipgto arygyventh embodiment of the

presgﬁt 1114&51%)11 Oﬂhesﬁg?%n%?cﬂp% &1 g‘{fd(ﬁ é%gé 4ir c&aﬁp&1 %ﬁé‘%@é capable of

I on

coolrr@fdpemroamhd maﬁtingmﬁeﬁdtioyl, Hagd Ingt md:e arg.: 392 aphodity Dfi€in the
heat saource unit is.prinparily corgoosed of a
preseny Fthodgpgniphvo) &ﬂhéa}mws 38P%-@ed pdigaid rpf1gpean sonnection pipe
200453168 4 bl RYEBAPSEE Fhcn ARG, bl 3002 o
the pdwphtysefonilizatioren8G2005 parld fgoinsla so-dalglahetivigbe eir 2dnditoming
devid. 98S- side gate valve 28. Since the conpressor 21,
VitGur-way directional valve 22, heat-source-side 45

hegte aﬁﬁmfbwmt%%os ﬁlnﬁﬁ}“y%oﬁﬁbse%ﬁofd dtﬂiihﬁ’ﬁrﬁbﬂ@ hgﬁte?(chan ger
val ve 27, and gas-side gaté valve 28 herein are the

51 a@damtlhsattonesutetﬁwm@gwalzﬁwb dhe \mgxz:monesuiq lwatexohahges 51 in this

at-source- heat n recei,ver
arrarinefif B G bRl SIRAER gy ) R A Fline
devi@B1 of thetfltet embiodanad] 0 daatrﬁygldilﬁner@@fﬂ; oftfittédre first
enbodi nent, description thereof is onmtted. 5 The

br # BeBtiizationisidezprpansion Yalee %)QSéislé atvabistsepnaetaditoithcliqié side of the
utlhzﬁllﬁﬁﬁ‘ SideQfdal &cﬂé@ey 3l igp ad afltﬁl féglg%ggrﬂg)r%fm o? refrigerant flow

t-source-si exp’anS|
rate. (T(hn mlehtﬁﬁbnb&tdle/\emanslhle valke BOSZSmuhe presérd embedimenx liothg tinction of

. and t UI d-sjide gate Ive 27.. The non-return
expao ing ghe 5 égfifﬁ“ tpﬁ~l1§3uLi‘|‘]r Bréﬂ? mssopgrwnve for allow ng

refhé B&k airct inrt) §§(§2 E?Jri\‘nérﬂ Bthpésell ofL c&ﬂﬂfegﬁ)r 231 H%ur-way

~ heat exchanger 2 n receiver 25
directionalrvatverd2, ahbaIteSoEﬂ;b side lwatedchenden 23, a bridge circuit 3024, a main

receiver 25, a heat-source side expansion valve 3026, a liquid-side gate valve 27, and a gas-

side gate valve 28. Since the compressor 21, four-way directional valve 22, heat-source-side
45
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10 allowing refrigerant to pass only fromthe .

i quid-side gate valve 27 to the nmain receiver 25.

The non-return valve 24c is a valve for allow ng

refrigerant to pass only fromthe main receiver 25 to
heat &R hhh gt 29; ShdGedav @ 262lixHd41de gHbSvdIeaD 7, 9086851k UBte valve 28

expansion valve 3026 is a valve that is connecte )
hergia prgethp sape agthetcoppresser2  Faurrsyrdirastienal aralve 2ahepttshurce-side

- e- Si . el.. 23 nyorder | USt

heaf Rhad oS T dinfeci i 25, SO P A AAC G et BB Telfatve 28 of
the fie adndibomiag deeics | @€ txXpanahislivahty desdfipfion thetdd€ is omitted.

present . enbodinent js fully closed during cooling
opelhgthristge cirpit f Ot te Bregént smbodiment suclydgs three non-return valves
. i c e | on- o _

2 5 ah A SRR bl Vbl 36, o i Rec 0 Bltween i
heat2@utap-fidoheat exchanper Aeind theliqiideide g2fe vilee Zhd hemonasinen valve
24n ks bl SR By oo ey S5 B ¥ soure
sideHhUSIcREN S D B AP tHRGREH PébeRRE P /TR MdndreARH SRIVE SRR RS Pllve for
in the 20 refrigerant flow ng towards the
allowingtre§igeran 16 pase ohbafrorastiechiagqydsidzzate alye Jikto the main receiver 25.

utilizatiqgn-sjde heat.exehanger.51 eci ficall t he .
The dbre 8 115 2468 4 pEREAORE St By o5 ok e HRain
receBRADS gt qAd-sidt Retebaivd Q9. Thé BeHitlsodde4dideanpamsion valve 3026 is a

refrigerant to flowinto the main receiver 25 through

valve gat igeanngeted bpisicen dre aditorerfiihe mar wepivor?2S anddhe hepfwource-side
t i f 1 qwi : '

hea SR BEE 951 806 Qs aBlan B G fr BB S ek e ho

sourbe gide @xpdraivgeral vl3 086t h did préeenngmBadigxpris daltly ¢1osddnduring cooling
heat - sggr ce-si de expansion val ve 3026 when refrigerant |

operpiiefhang dypetigas s\as togehss therstaerantdioviag toveardh s yilizajson-side

heat & L &in bes lhff‘altn'tﬁQ HE&%@&JoQ-%id%f}éﬁtbéeéghgéQ% tcgi?lowsf Sl?heaﬁlain recetver
gurl ng cooling operation. The bridge circuit thus

25 vaght eguared paltsd tamsingecatari2geThandegres ¢f apeninigrtf this heat-source-

4 mai n receiver ﬁS throagh 1 hﬁ entrance Eort of the main

SICC FORAPIPErVa8 15 4 8 adis UiRe e APGRHIGR f FAUBRFTRINEIGH 1 the

refri@dratt ok towds RfhehNuilfdé BSReX@lange 230rdh MY utilization-side

owards the heat 30 source-side heat exchanger 23 .

heat grehangered Ingpesiieatiyedic ienit phi ofi et msinueeseves 28k ByxpisresnHguration,
val ve. 3 en the.refrigerant flows. towards,the

the oY Bog P 2024 PR e blel 208 Mo ¥ PRV 25 hiSugh the

entraibé pbi B tHE M Sih FeceM@R 25 atAARGS threfri Sl fRSiAKIGMIT the exit port
heating operation. The liquid refri gerant connecti on

of thg paan 550l ek &h Helew tewrds thguitidizatiofesideheat pechanger 51 without being

cxpf LIS REAANEINE byl LORGBLARA s e
utilizagibrn-gide heaf exchengee dl fisauthe eatriotrcd@i® helihexchasger 23, such as
_refrigerant conpectjon pipe 3007 _connects the gas
duririg @ei'gspp?rﬁa%t iNEibrder siews s ﬁ@&%@ﬁ%@@ﬁ@ ifiggrant to flow
into th@endth WRlvel ¥5 MrotiiH thb28EARE polrtfe BBAT ANk bRE
gas-side gate valve 28 of t hg heat source unit 3
refrigenant [floging ovtedfrthgeriaport otthamedn reomiver etoH6 tawwidy the heat-

sour A B BT 5O RE R Bl A BF Bl b P Bhion vane
30266t the sTHBErAENWCELto3ARE the hé¥@Wb¥rck it HehiQstchafRer 29 Bom the

.. refrigerant connection pipes that are diverted from an
utihizayorsidg dieefi axchangar 1. sh¢he dieingdsatimeeperationher one or

b . . | 0] he i '
a2 Sl trigeRh RTHEGon Hiod 3000 opflkG; b Mg de£ R0,
utilizaiidsside hbstreatharigbats 1extienslaralitsf dthe atién hkig&aa000 Ané tddiquid-

heat exchanger 51 to the hegt-source-side heat
exchanger 23 that includes the liquid refrigerant

%'161 2c.auses the
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10 connection pipe 3006, the |iquid-side gate valve
27, the bridge circuit 3024, the main receiver 25,
and the heat-source side expansion val ve 3026
constitutes the liquid-side refrigerant circuit 3011.
sidelgi@e PAIvE DPBf e HeBCsdubdel driSIOND! T SAYEfidehat c@ﬁﬂe@?ﬁépipe 3007
e

fromthe utilization-side heat exchandger 51 to

conprest the gas sidesplibe pilizationctidenpat exxBangras 51 nfihegdwatitysof utilization
. Lger.ant nnectd i pe. 3007, th - si.de. }

93008 G bETENp ARG A0 & Pl P Sp0E T35 eiromigeran

conhdetiolt pippBUOcenddie 2k refipetdnt tdRRctidiPpip@So67 SR refrigerant connection

. refrigerant circuit 3012. Specifi cal g, t he
Pipes SPR3tEistesan sig;whaw the aiy ronditioning deyiee 3eMdistiewly ingtalled, and are

_ _ AL frierant '
R L
eith@Gih2.or Bhth &fithe hemdodrce nhit §00Emdthe 382atich nir 3008 are upgraded.

praoyi ded.with a gas separation, ,device 31 connected to .
t hd heipgrion &t Uy e erppfenaH: hereink (et el fromm Shegetization:side heat
exclREP& Alto e HNIsEErcdbidethedt GRNAGRY %? that BRAME tlf%fliqouli% refrigerant |

separating fromthe refrigerant” the non-condensa
connggon pipaidRlaghe hquidesidd gatd valvel7,ithebadge domite3O2# othe main receiver

25, 0 PRSP B R BRR B S eg A rigoran
circt 3 Gli108hOportio of @fd reftdetdi chbiftt ex30R %ﬁftﬂfzm(t%-side heat

the conpressor 21 and recirculating the refrigeran
exchiapgerid tp die hegéseuree-side haattexglgmger 2ththat mchidesthe gas refiiperant

T e T T L

compieescs AMRoAKithte 1@as-shRIER ARt SRGICID131SRcifidallyahé refrigerant
condi tioning device 1 of the first enbodi nent,

circye {H iof theit eendhiidrimng devden 300 dnclpdestthy §quighsidegefrigerant circuit
301154a%hd ?%Ai@&re‘iﬁ%&rﬁzﬁ.c@r@ﬁﬁsowe. non- condensabl e gas

remal nfng 1nt Iquid retfrigerant connecti on pipe

300be aindowhitonief dejes 3001 1 dmtet proiddd with 3QeY séparation device 31

dig&ha gﬁd f 031%3§ refrigerant circuit 3010 using_the _
connge8d e tbE Tignicudertssm esars pitbyt 361 1 JoF getoparatign dRce 31 is a device
capablgoF sgRr A ﬁd’lnttlli'terefr]?éerréxﬁ %eﬁ%—&nﬁ&#&fﬂg% Pemaifing in the liquid

_operation Can be perfornmed using t
refrigeptt gbhrection pipet 3006 and gashafrigefart kenreectio pipdi300Bnind @ischarging
device | of the first. ephodipent. This jnstallation
the n Rt by Pl BFFige SR GF e Graid B pperating he
compftdsbt 21 ¥REredirfula® @ ré iBEARt HENS fefriStaht BSui BB1®Iahd is housed
. condi tioning device 3001 of the present enbodi nent,
in thejtrea seugeesenit Be0%ingbe preaent kinkodimting fancerthe gag deparation device 31 in

I R DT AN

of thofirsaembbditrievit |d¢scaipibh tigréof i€omflicdl oni ng devi ce such as
a roomair conditjoner or the like, and a | arge anount

of YA IYREH dbrreagitiongrsieiiss S0k the Bemeengsasablegastregaining in the
. ¢ i- i < . E . . S
i RIS e 9050 551 PO ot
disch@3¢d fooothd irefgigeant &iecuitrfidd Dfusiag thoges separhbiver ddvict3l by
ration .device 1031 accordi ng

._enbodi ment.,. the. a .
recir i Ag U5F Eheerd b riagtant Pl Oc By oaeraton B pegiesformed
using th3dameliddthilatioiBheth8 ds A3Bdf BE QQrcgﬁ&lgoﬁi?ﬁgggg% § RIFEL first

enbodi nent and nodifications thereo
embodigptat i on devi ces 2031 and 2131

This mstaliation method is particularly useful in the case of a multi-type air

conditioning device such as the air conditioning device 3001 of the present embodiment,
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10 according to the fourth enbodi nent and nodi fication
thereof, or the gas separation devices 2531, 2631,
and 2731 according to the fifth enbodi nent and

nmodi fications thereof may be enployed as the gas

becarp #icxipe feng@virdadigheteh6rf @k keffigdrdhd dRREADNGR %és%o%%& 3007
A configuration may al so be adopt ed whereby helium gas

therpef aye Lesfaroraprred brive Kefigerant sagapetion ripaseli |atretaotelyumaﬂgnr
{ | at
o B3R Sy L S o on

condambaile pakt inng Hehiischarged mﬁema@ﬁ@e@ﬂscxmﬁﬁme! i um gas,
%%Q\lﬂf the sixth enbodi ment. <ElI GHTH EMBODI MENT> <1>
<2> BTAQY FEATURES OF THE Al R CONDI TI ONI NG DEVI CE

Fi hagr fri .
e S e i .
modgficatipheothe fings errmbdlrgent,athe gas shpwiatien devios H03igaccordi to the

BRI o BRI g O St
thirdc@@bddigheM hdirSodi REANNE ﬁgzrélﬂft tlﬂe %ash%%raﬁ@h’ WeFicid313442131

a utilization unit 5, and I'i quid refrigerant
accopling ébthﬁdﬂurﬂpmpbocemantjargianoahéf:au@ﬁhanof ontheezas lscparapnqmeiewces
uni t .300

7/ t | n rc
23303 B?I 7 a? ﬁ?ﬁo 1gg ?ol'ﬂ]g utk"éﬁ‘?’sw qgﬂlngoéﬁcthgs Fl}eﬁ‘?ﬂf&i‘my be
emplogtd bgteqat sganiatdeoite BF iR E@r cordffionfify d¥fce901.

refrigerant. connection pipe 7 are the sane as t he

ut P GoREENGHOY May akso be adgpigd wdtergbydielinm gas imdisdtarged from the
refrifiri& e ﬁ‘@gl@ﬁﬁné g{ \gag ‘§£;?a?£t%o%°c{é0w%§1%§/tr8%%§$7 i d h%ngerant in

v 'condi £ oni ny
the refinigechas cirdut 3010 afleesibsfitutiag tﬁt&[c@lﬁﬂﬁﬁeﬁsﬁbfetg@d w1ﬁih&l1hﬁ1agas as in
h ourcg %nlt 3102 is primarily conposed of a conpressor
the sixgh embedientiay  directional val ve 22, a

<E1@ﬁqq{gmgmmﬁﬁrrgeat exchanger 23, a mmin receiver
heat-source 30 side expansion valve 26, a

<1> ST&M(B}IT HREEAEEI EEXAVRES OF FHE ARy CONDIEH ONING\BEVECE
devj.ce i s.used excl usivel

2151 g%s a| condi.ti onin y
f or'8c hersglic digrat i the B TF ERTAY Girguk B fheaeconditioning device
3101f04h cX@¥p led:lf El?&ﬂefx@é@ﬁtldf?de‘(fﬁe?agccﬁﬂﬁg% hlt‘ij E@hpﬂl %rgl%rﬂtflmgﬁlt of the

prOV|ded to the heat source unit
preseabinyantisn The pis cgndltlpemgldnvmhélthbatusgbmlww f0r3¢6)11’ng and is

onpr e 21 . .heat rce-sid
prov R s T R A58 ol e P et chumection
pipe Qﬁnd QMeﬁag&r:ﬁit denrgkation ﬁﬁ)e\ﬂ&by EordBctitfY 6k RedsBurch @nS 8082 with the
as the conpressor 21, heat-source-side heat exchanger

utltht@n vt # Theghidizataen ggt 3,/they lisgid gq:ﬁjigerggt eonpedtios e 6,cand the gas

f nin devi ce
refng%f”a% 56@%01?&{ @{)g 3 %gtgé%m% ak H’l% égtc %P{ %ﬁ qluﬁigﬁg ?.rﬁ
conngchien @iper e anirighd edrigetin cbm’idch@lm pipk TtdTehd &if EdriBticHihg device 1 of

t hat ends fromthe utilization-side heat 5

the ﬁg}( t&ﬁ%ﬁﬂé}‘@"@nﬁ im& ggﬁcﬁétlﬂ‘é thereod iy therekorg én%‘éeélt exchanger 23
t h@fc HeQFsJoﬂg;%ﬁmﬁthﬁ obiig ﬁimrtﬁ' thgg ﬂ‘gﬂgs%&l o1 a%r?reway

6, the liquid-side gate va
dlrecticetaéva,lm: 22,51 lmahsmurtmlds htdtexchangex ZB- amh@n reetiveg®s, artfeat-source

side ezh i & ai . ortlon o{ tgpe refrlg([?ant circuit
Ryl P REE SR Rlve 2w e WAl Ehah Jiis air
condifidnih@ de¥iee Ragkd 80N Gl § fdLoDRAS, aRY mﬁrdlﬁ”&sﬁﬂ fat hhe four-way

includes the gas refrigerant connection pi pe 7,
dircctipmal wilvie 2 andbrdgecircad 24 previdétbtodheiprae seuwee @it 2 ofthe first

embodiment are omitted in the heat source unit 3102. However, the compressor 21, heat-

source-side heat exchanger 23, main receiver 25, liquid-side gate valve 27, and gas-side gate
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10 constitutes the gas-side refrigerant circuit 3112.
Specifically, the refrigerant circuit 3110 of the air
condi tioning device 3101 includes the |iquid-side
refrigerant circuit 3111 and the gas- side refrigerant

valtd € HérkinTatd the shiiR aithe SRAedsoP 21 NEatlSOUrEEsidd Hidat | 'e§changer 23, main
further provided with a gas separation device

recfmrrr?éc liguidtsade gaie valye 2d- aidgzassutergatpevadve 2&0F tbu |atr canditioning

t d
dm" sepa?§?$ |on1$eV|%§? &@P&ﬁ?ﬁ%ﬁéﬁﬁgﬂlgﬁﬂﬁﬁﬁgabIe
9 aST 156315@11611 Bﬂtlieﬁefri@@ralnt eivdudt thef ¢xitaRIs & ﬂﬁrﬂiﬁﬁﬁﬁtidi‘pmde heat

and gas refrigerant connection pipe
exchrgen} g thg DemesovEAt-S Gt Rt EErgaghatGnEndesshe Hinid rofgerant
con%%“?nlrc))?lj; Séé()?ﬁg%ﬁﬁulﬁ § cfeg ate &a&%@%‘?yanﬁ d b nfrl%célpe? 25 constltutes the

Ircu e retrigerant

liquicheide eéfhggﬁnadflt'cmtl ¢ Li TheJbifon a'htfhe defviigeant éirchiluliz&daxtdihds from the
at source unjt 3102 in the present enbodi
utlhggmm £ ezﬁgc}g}aggg}%& 'ioéhe B@;Tsegrcg-flqeﬂle@trﬁxghg{ger 23 that includes the
t
R e e e e
congithigd theegas;sidtars frigepnit omculhétléoﬂpccxﬁmﬂiyt the defrigerahtéiscuit 3110 of

t.ype ai r .candj i.oni vice. 3101, the ..
tne it s ierding dETIES oLU PelideiPh JoRiC S Rtehpgam gircuit 3111 and the gas-
side'refridetifit 3Rbuic 9NRECt i on pipe 6 and gas refrigerant

connection pipe 7 is discharged from the refrigerant

CI TBUFI air @ndgiogsngwdrvides 19hss Bethar mownﬂwd deth my@ipmytlon device 31

t efrigeran r ant
confeffid FthEhbe ek Bt 10T The B Reb R IR is a device
capdﬂﬁ@oﬁs’bﬁi&rahﬁg okl e ireffige it e oATohlieisatlé ghd®miiring in the liquid
condi tioning deV|ce 1 of the first enbodlnent <2>
refTigeanFraATeien mpe 6 gad gé%rﬁﬁmﬂrarsﬁowne@ giped1 andbdischagging the non-
t

B I e TR T ee—"
and mpanatmg) thedefiigeemt Dbt rafigerahBdirciit F1¢00ThE degideds hdwsed in the

cond enbodi nent and nodi fi cat | on thereof, the dga,s L
heat§g}51§p anftel 04 gy the pgeseqtepbodigent. Sipegthe 225 seppgiipn device 31 in this

| .
R T e
the mcﬂnmdlglenbdeslwipﬁammereoémmmﬁnt and nodification

ol SR BRR T T Ao o il e
liquidQefrfgefaik b&ﬁfecﬁ&?ﬁiﬁ@% aﬂﬁ)éa@%fﬁﬁ@%hﬂ)&%ﬂn&ﬁoﬁ ngegﬁﬁ discharged from
separatlon devi ce of alr Condltlonln evi ce

the Isfnzﬁram\cmlnf Bbjh@rlmngihe mwaa@é;om devicopt by rwreuleblyg the refngerant
ed from.t,he efr gera t circu

it P uefE ool B PRR BEPap o e i JGhE e st Sicdation

metHodGistEatlof thd¥gr Ediditioing GRARN of Re fitst eh®odididnt. ger ant
circuit 3110 after substituting the non-condensable

<2> MODIFIQAREON)m gas, as in the SI xt h enbodi nent .
<th'§§aﬂ\é§%h%:'§; cesE]b@qogi l'g%@tl S4f] Sﬁp%?:ﬁ’r‘ﬁﬁe%&d 831 according to

i nvention were descri aéed ont

the rhadifitdteons pé theffirst itibadhentethefgat beparation davices M8 tand ﬂ 13 B
iments, 10 and the

d to these odi
aCCOBF Tag i |SFRPé‘H]t€F§Wd%'§Pt B FRodHoRier Tt ihegsspuatiopdevices
1531996511951 dgRaARE 1 HLEQRUhB %o {HRUERE embodiment and modifications thereof, the

gas separation devices 2031 and 2131 according to the fourth embodiment and modification

thereof, or the gas separation devices 2531, 2631, and 2731 according to the fifth
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t hereof. For exanple, in the aforenentioned

enbodi nents, the present invention is applied to an
air conditioning device capable of switching from
cool i ng operation, an air conditioning device used

emibdimbad adl odiBEatfons bt rdy Bk Spibled ¥PfRe ?h.{ separatipn device of the
I EiI%Py o?

. condi tioning device connected to a” 15 plu
ar gpnditiondng deviemdd; but these exanpl es are not

e Eofguion g o) B Sibore OB hetiiiiens b seornedfim the
refriperamt bigtuis 8D @i thy Res sdpefatibd Aevick 90 by eMdifehlating the refrigerant in

| NDUSTRI AL APPLI CABI LI TY Using the preSent invention,
the feldeerapinpitdd 1 @ plersubstityting thesensondensablp ges with helium gas, as in
the L8 erdbbHHERAr @t 1 on nenbrane can be enhanced in a
refrigeration device provided with a configuration
<OTHEREMBODIMENTSsabl e gas remaining in the
regiigggant cg nection, pipes at the tine of on- site '
i nstAPPHICRY of i IIescabpyFaiavesdlepathsd aboYe kasedior thetdsawings,
but B sPreshib sRuctulhd filieprednt irﬂ%ﬁﬁ%is'iﬂ no Wi§ 1fn§ftéfd t?‘?ﬁeasgtembodimems
circuit using a separation nenbrane in-order to ?
and giprasent irtvensaramap be orodiferwithion. rabge EaAld¥Snotldepért from the intent
thafg?hod for installing a refrigeration device that
¢ hprises: a heat source unit (2 - 802,1002, 1102, 1502
- F302xamfI0An R Arertéifidned &RB8dimeRi0he pRebBR)in\a¥ioR%s &pplied to
conpressor (21) and a heat-source-side heat exchanger
an aprzgpditiogingdeyice gepable efriwitchigIDes cobling epgration, an air conditioning
ULl [ QN-.8] at excha r 51: and. a. refrigerant
dovil el R LG AF ol BRI Gia 2 coftioBimecBrion fouttpd to o

plurflgglof aolizatdnunits, bukfiksS atEnpléd Are 20t iilﬂ[tirig,nhﬁd the present invention
conprising, a refrigerant circuit formation step for
may aljohepphcd i 31 igesiomeedype air conditionipg devicaanahertsgparate-type
refribQMGE LG sai d heat source unit and said utilization
nit  via said refrigerant connection pipe; and a

INDUSTRININARPEICARBJAITYi scharge step for mxing a

reL%i erant and an B nopcondensabl e gas whose principal

co B%éﬁ t Presemy hﬂvaeinlﬂ%dﬁ?)_%fﬁéﬁiﬁwn ATV 194 npRrsprrensailel gas in the
sepafa@ibh ngehE ke CANMEShhMGdRE ?ﬂgéelsdﬁblq dE\ﬁ?é #ﬁ@fd@ﬁ Ywith a configuration

circuit formation step Insi sald refrigerant
whergby non-condgpeatde gayesmining mnpe esfsgerant dcoaneéationIpiids agthehine of on-

. .refrigerant in said refrigerant circuit,. cooling by a .
site ol G e sEpaiftad oo 3B § Bty wihdne Pefgerant in
the réfeileblagiesindtiic dshata Sdp@MEoR ﬁ{e\fﬁﬁﬂlesiﬁ'o‘;derhg Qﬁxﬁi%;ﬂﬁ&@fﬁhgﬁm
e hea

heat exchanger and said utilization-si

oper@ighanger into a liquid refrigerant and a gas
refrigerant that includes the non-condensable gas
remaining in said refrigerant connection pipe,
separating said non-condensabl e gas using a separation

menbr ane (34b,
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1034b, 2063b, 2064b) from said gas refrigerant
obt ai ned by gas-liquid separation, and di scharging
the non-condensabl e gas to the outside of said
Féﬁﬁpgérant circuit. 2. The nethod for installing a

i ARSIk MR CRAASER doffbe iy ChApfck, wherein in
sai d non-condensabl e gas di scharge step, the

ref ri gbecadmourchaniti? oR82,06038d02d202 - 18631200812 KB, hele- 2802,
heat h r. (23) and said.utilization-side heat ]
exchaiBr S{iperidsapraeud2f b S-St e g ershiveer @3
and aa @@szatieh ihde5 3005)Hading Nal1bd8Sn-SReheat exchanger 51; and a
non- condensabl e gas, after which said gas refrigerant

obt ai &EEamAnt garnectigypide (61980 al.i30R7) Br cowtesting suid fipat source unit
met hod .f ' ' refrigeration device as

I eci t%& 5?1{(]:1 @%%ﬁr‘!’lllh%rg C%Tlgl%rsﬁn » further conprising: an

ai rti ght nesefrigsinitrircsit €mfacibn bRp tfoNBHrnig aicfligghitig®ait

of said refrigerant connection pipe (6, 3006, 7,30Q7

prior to é&?égh%é-lé%mmﬁﬂt@g@a@ hgagseﬂﬁﬁg@lt@@midaﬁagationunit
an seal %éﬁaﬁ@!r&ﬁgéaﬂt &ﬁaﬁ@ctfoﬁ{%ﬁé{aﬁ@ﬁ ng into the

at nosphere the seal” gas to re e pressure thereof
i nsi de samadonebndagwatdagacdischacge soep for pexiafgtaeeirggiait and an
airtight nggx?cotnggrgsggl% gag %v%gée pSr}ncipal component is an air component
remaining inside said refrigerant connecting pipe by said refrigerant circuit
formation step inside said refrigerant circuit, operating said compressor,
recirculating the refrigerant in said refrigerant circuit, cooling by a cooler
and separating at least a portion of the refrigerant that flows between said
heat-source-side heat exchanger and said utilization-side heat exchanger
into a liquid refrigerant and a gas refrigerant that includes the
non-condensable gas remaining in said refrigerant connection pipe,
separating said non-condensable gas using a separation membrane (34b,
1034b, 2063, 2064b) from said gas refrigerant obtained by gas-liquid
separation, and discharging the non-condensable gas to the outside of said
refrigerant circuit.
2. The method for installing a refrigeration device as recited in Claim 1, wherein
in said non-condensable gas discharge step, the refrigerant that flows between said
heat-source-side heat exchanger (23) and said utilization-side heat exchanger (51) is
separated into a liquid refrigerant and a gas refrigerant that includes said
non-condensable gas, after which said gas refrigerant obtained by gas-liquid
separation is cooled.
3. The method for installing a refrigeration device as recited in Claim 1 or Claim 2, further
comprising:
an airtightness testing step for testing the airtightness of said refrigerant connection
pipe (6, 3006, 7,3007) prior to said non-condensable gas discharge step; and an seal
gas releasing step for releasing into the atmosphere the seal gas to reduce the
pressure thereof inside said refrigerant connection pipe after said airtightness testing

step.
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