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SPECI FI CATI ON  METHOD FOR | NSTALLI NG REFRI GERATI ON
DEVI CE, AND REFRI GERATI ON DEVI CE TECHNI CAL FI ELD 5
The present invention relates to a nmethod for
installing a refrigeration device and to a
refrigeration device. The present invention
particularly relates to a refrigeration device

provi ded with a heat SPMFIGWITIGMW ng a conpressor
and a heat-source-side heat exchan a ut| |.ization

uni t A4EBTHOR IEQWWW&E DEVICE, a

refrigerant conggﬁjm ng the heat

source unit and e utilization unlﬁtﬂzﬂqgﬂd to a net hod
TECHNICARFIELD ng the 10 sama BACKGROUND ART A

S aration-t e ai,r. conditj.onin JCEI t

< RO BitosS faehRen Fosier s mitof oo aling e g Eion dBFicd and to o
refrigerSUH ddviddl THe 91%& weﬁuampmlzulaﬂywdﬁg toh fefrigerltEsH device

source unit having a conpressor” and

provided avithslgat sourceienihbaving:x eeraprgesor apd aﬂlrsatrspatqemtdqmat exchanger,
|
a it Wi Rayii g Bt o e B iR MR B8 rat R Retip piee

for coriifeBHRE tHeQiat JOuRR unftiand ¢y elizatign Uhie; dnditd & Iﬁ@h(ﬁﬁﬁ)h installing the
other. In this type of air condltlonlng devi ce, the
same. sequence of inplenentation fromthe work of device
t pi ping, and wiring until the start of
BACK@ﬁ *grfh?rgl nly includes the four steps below 20
(A)se;fhartmetypa sirabnhditioning dpvipe isghneayyst oficonventioa! refrigeration
E t ft fri t
devxceL”\élglg :fl% q?f?alr;@ap{t]ﬁ%aﬁlgﬁelygzgrisfa %@ o{)]rrc])gc Ionpﬁaleﬁeagémzrce unit having
a com&‘é‘fs@? Q%d a ﬁéﬁt—s& E%nd@fheQﬂ&Eﬂidef‘ aluidiz At drAldi v, g 4t thﬁlzatlon-
: type of air | tioni ng device descri bed abov :
side hedt exdbanges, and a lﬁﬁud teditigarhme connerdies pide @dmmﬁngﬂjanthennectmn
frefr er ant connectt1 i pe necessitates the conpl ex
pipe fog Gapneriipg thegnits §,¢Ac t"iﬂng a vacuum punp to the liquid

Mgfthis gﬁeadﬁalﬁ&ﬁaﬁ%ingmewce Qhe 8&huh@ damplenfnidtiBR TRt the work
connecti on pi pe, and perfor m ng ot her operatl ons t hat

of devige instatiation, piping,cnd pridng notikthe stag|of gperatién mainly ppeludes the four

¢ bll:(} o the atnosphere; degradation of the refrigerant

SPSOERY refrigerator oil due to residual oxygen gas; an
I(PFDewREe insthllafid, pliping apd Kbfikg € due to non-condensabl e
gases

(2) Evacuation of the refrigerant connection pipe

(3) Loading of additional refrigerant (performed as needed)

(4) Start of operation

Installation of the type of air conditioning device described above has drawbacks in
that the process of evacuating the refrigerant connection pipe necessitates the complex
operations of connecting a vacuum pump to the liquid refrigerant connection pipe and the gas
refrigerant connection pipe, and performing other operations that are important for preventing
release of refrigerant into the atmosphere; degradation of the refrigerant and refrigerator oil
due to residual oxygen gas; an increase in operating pressure due to non-condensable gases
primarily composed of oxygen gas, nitrogen gas, and other atmospheric components; and
other effects.

In order to overcome these drawbacks, an air conditioning device is proposed
whereby the non-condensable gas retained in the refrigerant connection pipe after device

installation, piping, and wiring is removed by adsorption by connecting a gas separation
1



10

15

20

25

30

30 primarily conposed of oxygen gas, nitrogen gas, and

ot her at nospheric conponents; and other effects. In

order to overcome these drawbacks, an air conditioning

device is proposed whereby the non-condensabl e gas

retained in the refrigerant connection pipe after

device installation, piping, and wiring is renoved by
deviceafil$al with am absoroon ngatt totheaefyigsrantgiaruat, Andhretirdelatingthe
refigcoptc T ACLRUATLTREE P UG PGP EHEERLY P QBN 3nd implementation of

the airE¥A&BhingeViRE R8n Be VIRPHATH PiEDafANdSBiRPY, ¢ cRIhpPIEE However,
and 1 npl énmentation of ° the air conditioning device can

since dlargsi quahiityi afdhq adserbsat agent wiusttheaised in order togadsenb| alf)of the non-

However since.,a large quantity of,.the adsorbent, .
condeng Q3% inchdell i ut re Rl ST A elgil R n PSSR R dexigeas a
whole §P618B6@ ha i Odshdulcto Wdrdlly houhe€inrAkfrigedtivntdevitet hi s

air conditioning device, the device as_a whole is .
ehn airgenditigniagidevier i aleapropessd ar whigh a fixfahaving aseparation
i . bt S YL ; : o
e BT AP e, A, SUBBATHESE By wit i

advandeasbagseto Sl cladigied eedri gevaritieircniefand gles mori-caridensable, gas trapped in
refrigerant, sealed into the heat source ynit in . )
the refrigeraptconnectionpirapfes dpyiee stadalion, Prring, @nd Wipg ifmixed with the

refri geﬂn?,calﬂel' whithdné EES Mtk Of ﬂﬁ"}éﬂgegarng glzdvﬁ‘n'é %BH-%@n&cﬁsit?? g%els fed

ref’ri gerant cofinection pipe a Ice Insta
to the qepmiatign meentbravier witlgput sncneasing the pressubnethereef, rand ¢heamin-condensable

. after which the gas m xture of _the refrigerant and the
gas is EppBlsgat Byl (GRS tharofiggran A EacBisih A G R
therebY'bd Httted] At BAEMEnthtih GRS fiF E@n&iﬁkﬁﬁﬁ@ﬁevié’é"&ntﬂ%%implified (see

non-condensabl’e gas is separated and renoved fromthe
patent dedfumiege ? afor. exEnpta).dl¢wevenghis girgonditiouing gavige bagdrawbacks in

S B 6 e BB 80l gy s o
becausél RG8!HBHYssiBle foGhcrBase M SrkssuldodiEéRhce bdtiveerbihe primary side
condi tioni ng device has drawbacks in _that the

(specificaliv the inside of thearefigeranb ireuild of tie-sepasefearsmpmbrage and the

the.separation €S, it is
Second?rﬁfﬁb(ges %chﬁ%a A tﬁ%?@%@é 0tf ﬂ]ee rﬁr ega%‘fgl?%ﬁﬁf erence between

tdpatept DoUertildte (specifically, the inside of the

refrigerant circuit) of the separation nmenbrane and

UReA Noe2®RdBk y side (specifically, the outside of the

SR e o et 25 3P A M. 10-213363

JP-A No. 10-213363
DISCLOSURE OF THE INVENTION

In order to obviate the evacuation operation, an object of the present invention is to
enhance the separation efficiency of non-condensable gas in the separation membrane ina -
refrigeration device provided with a constitution capable of separating and removing non-
condensable gas remaining inside the refrigerant connection pipe in a state of mixture with
the refrigerant in the refrigeration circuit at the time of on-site installation.

A method for installing a refrigeration device according to a first aspect of the present
invention is a method for installing a refrigeration device provided with a heat source unit
having a compressor and a heat-source-side heat exchanger, a utilization unit having a
utilization-side heat exchanger, and a refrigerant connection pipe for connecting the heat

source unit and the utilization unit; and is provided with a refrigerant circuit formation step
2
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DI SCLOSURE OF THE I NVENTION 25 In order to obviate the
evacuati on operation, an object of the present
invention is to enhance the separation efficiency of
non- condensabl e gas in the separation nenbrane in a
refrigeration device provided with a constitution
capabl e of separating and renovi ng non- condensabl e

and a gas-condrnisatile gas disthaegerstep. Itheirpfigarnt elprwclormationstep 2
i S B B i B 5T O o i i

refrigérafit nhadtiodpipe3 In thefRinhedidémablepas disthange step, the compressor is
refrigeration device according to a, first_ aspect of

operateflethp refsigerant is eraietlatad ipdherefrgaiay cirevitiah leag 2 poron of the
refri g‘%]r%tr thBHR RiwdeVinE ﬁeﬂ%f%ﬁfﬁ%-es?devﬂeﬁheﬁhsfgﬁ aﬁtﬁ tHeGRiliZHidn-side
avi ng ‘a conpréssor and a heat-source-side heat
heat eemilngag'e toolad aihd $dpastédointaumliquit sefriperant and a gas refrigerant that
. utilization-side heat exchanger,_and refrigerant
includgs Hifiopr SRIPIRIC 237 FRARBE L 15 TEHE HBLEonnEGHLRIPE{fg non-
_ g : . ¢ )
condefibId B8 it hopaizfal i § Spara B henrii N TR ls'rétfperant obtained
by gasaliquid cepheatzmbhmed tha novicendensagde gasap dischargebtorthe phigisleadthe
i circuit. formation step, a refrigeration circuit is
re g?rﬁ?trfér&“’éy connecting the heat source unit to the
Ul thiZAEihea fdfrihétall‘ihg alrb®igefafibh 1606 e CoRMPIESSbI Bopeiaeéd and the
I'n the non-condensabl e gas discharge step, the
non-corsiepsabisgas prignardy epmpestd of prygeaiges.gélregen gas, or another

s S LR L B kS s

with tRERl SRt Ge theirdRigerat cieeuihiangenorasuhdetisable gas discharge step after
utilization-side heat exchanger i.s_cooled and

the heafesourcatuad is panmeeted topthe mtijigatiangiwitama thg xefrigerggt connection pipe in
ef ri 0t ' y - [ .
the e G RRRAR o flon A8 BY5E cHRERATE AR IFESEN A ergeran and

non-cdHABAKB Fads thay Ao wis beBafealtkd leat-sairagside ey arettanger and the
nmenbr ane fromthe gas refrjgerant obt

... Menpl [ned. b
utilizagew-side haptepxchpgeris ipfreasghdhe - oeRhlscERe asoﬁeﬁaf@?g frqm the
. d R N r 1 . R
s AT D O SR1p05381 sorain
membthiej and, the hen-canjenexbimgasiis disgargeadda therpitsidieeof the refrigerant circuit.

By thug ?)Sizrggggt nzggpg?sggﬁ%ﬁhigg?cru%%ggl&:%&? %e?g@g&ﬂ%ﬁégieur}e dfference

betwedrSthE Pﬁhﬂgy sifle g Bcifiedlly, BRriAdde SORL ARG i@ AntRine8it) 4nd the secondary
recircul at ed gether with the refrigerant in the

side (spedfificajlyy the butsidemiithe yefirigdnant eiouit of therpeparporyaembrane can be

) di.,sch e st after 15 e heat ,so e unit i .

increase AP GerPG R ORIy LTI Lo DR SRS 1 pbgiion,

membfal B8 theforRibe@nhdhced Ne refrigerant circuit formation
ste this configuration, the pressure of the

. B
ofthé g@%ﬁacmdeamle grslischirae plspm disgaethed fr ipstalligs a refrigeration
device,b z?ttlé’\fs? q p&ltql%n %?%e'éﬂ}ge?a%'t tcﬂafj ﬂo@g gétw%ér?@l% AL soRRL-did¥heat

exchanger and the utilization-side heat exchanger is cooled and separated into a liquid

g

refrigerant and a gas refrigerant that includes the non-condensable gas, and the non-
condensable gas is separated using a separation membrane from the gas refrigerant obtained
by gas-liquid separation. By this configuration, the quantity of refrigerant including the non-
condensable gas that is processed in the separation membrane can be reduced by performing
gas-liquid separation, the quantity of gas refrigerant included in the gas phase during gas-

liquid separation can be reduced by cooling the refrigerant, and the concentration of the non-
3
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non- condensabl e gas is separated fromthe refrigerant

that includes this highly pressurized non-condensabl e

gas using a separation 20 nmenbrane, and the

non- condensabl e gas is discharged to the outside of

the refrigerant circuit. By thus operating the -
condensahje gasaan berivcreased - Thereforen thetseparation ¢ificieany of theaon-

regsure djfference between th i l,de
°°nde?‘ & 885 18&1‘? SPpagafan ng%ﬂﬁneo‘fanthﬁgf"ﬁé?r%é}%ﬁt circuit)
andmbii@d S6CIANEMNY a réfriderativon Aelick aédording td1£ s€voha iasiRecObf the
the refrigerant circuit) of the separation nenbrane

preserg anvensioninibe saathadl for installing a raftigeretigrdeviqe; acprding tgythe first

t he non-cendens | Ny rati on.
asech her SR CRERERR IR RS s iSRS e OB B B RBAE betvecn
the hedli-§6iéd-§ifte Biét RxEManfé Mdnkd inilikation-sidedicat dxichangar is separated into a
refrigeration device, at |east a portiqn of the

h
liquid refrigetnat and 2 gaaeirizcns thebingudss thedionrondensable sagiagd the gas
reﬁ‘igge})g(@t:]obtzﬁﬁgw gfstlicﬁ)?eg séapﬁi(}ti‘dh'ié Lddtd on- si de heat

anger 1s“coofe separated into a liquid
r &f thegehanhdanabla ggadischmfge ey mrthismiedlod foc instidling deefrigeration

. hon-cand bl , dt 30 . d bl '
devicd, GpaeRt A50AT SH34 Jo * BETER P BTG SHEC PP B A HO B the
g . I I 1 _ | . . . .
i A BB Sy 3081 558 ahd S gt i

includies tHeusbinrgntléresable igas befortdreinghtomleglaand thatgas refipgaantdapegifically,
in.the separation nmenbrane can .be reduc by, ¢

the QUi R G HoOIS T 0 SRTIS PP Poriie 3 dasHerdgerayt thatfows

betwebif fHel HEGE-Stkced-§18¢ Hehe Bxdhangdrand @t wtlzagortlside Reat @Rchanger) obtained
I'iqui d separation can be reduced by cooling the

by gaskquid gepazation ispebled dhersferenthe ghansity Hrus copled phthg refrigerant that

. copdensabl can in .

inctud§E AR S Ae 28] errOic B8 B a6 B Befpa ey mccessary

for cobliY e PeFigbiaflcanBRdIEl e fediicdde further enhanced. A
method for installing a refrigeration device accor

t & raethed fmdnsil feg ¢ refRZerAlion davaceaaceondingde &itrd fpsciad thepresent
. met.had f i 1. i- . i- i i i
v R} R ALALAPa o6 AP ARcNC8 et Seond
aspectgfisthei bohieg geaistighmess festingedtep fpe tasting tHeairtightness didbevedmgerant
t he heat-source-side heaéhexc

. . Ea er and tae .
connegian ip@PeH{odhefomenrdensebl£4g techazee i anf ar soah ges gleasing

: ; . e
s Ut B SR B0 ek BSphelnrtios
refrigepdatt abmexdtibly pipasikr thaiattiglepessd¢estiog siep. cool ed. I n the

non- condensabl.e gas di scharge step j,n this nmethod for. .

nchismethod forinstallige? vsetony eyt (8 regeraptipRertion aipe is
tested ?&%‘irti%hﬁ’x\é% RElNEEHzdn s BERbthe LIl LasSAiithO Sl g6 Releged into

and the wutilization-side heat exchanger is separated .
the atmospbera. Thegefork, thef quagtéty fiox ygrn g2s gamainiag in Yerefigerappgonnection
pipe after these steps is reduced. It thereby becomes possible to reduce the amount of oxygen
gas that is recirculated with the refrigerant in the refrigerant circuit, and the risk of
degradation and other defects in the refrigerant or refrigerator oil can be eliminated.

A refrigeration device according to a fourth aspect of the present invention is a

refrigeration device wherein a heat source unit having a compressor and a heat-source-side
heat exchanger, and a utilization unit having a utilization-side heat exchanger are connected

via a refrigerant connection pipe to form a refrigeration circuit, and is provided with a cooler,

a gas-liquid separator, and a separation membrane device. The cooler cools at least a portioh
4
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i_ncl udes the non-condensabl e gas before bei ng cool ed,
and the gas refrigerant (specifically, the quantity
of refrigerant cooled in the cooler is only a portion
of the refrigerant that flows between the
heat - sour ce-si de heat exchanger and the
utilization-side heat exchanger) obtained 15 by
of the gefsigeragtithdt Sewa betiwieem thecheabssiuack-side beat fewehangerand the utilization-

. uantity thus cooled of the refrigerant that .incl. .
side bRl ERpitnct bR campie s detraciCand e ol o B cireui
is recitduBdtEd® lan@ REEetBE B5tha liYuidi side ﬁ:ﬂﬁ’%&rﬁlﬁ cirogit f&f dohfestiagithe heat-

can thereby be reduced. A nmethod for installin

a,
source-sifle heaseachapgertovheeilivation-gids deatexghanger. d- hagas,rgﬂuiéfseparator

h resent . in j ' ' j
seoar SpP 5 bay IR Rt TR O lerdP3hFh b pran
that indfid8s R Glon-dordérzable gayiengirtng &i the ir¢frigamntcdnmsttiongpipé. dfhe
for testing the airtightness of the refrigerant
separation mesmbrane gavice has asepargianiBeRbINg Gorcpenaraing thg qon-condensable

e 6L D0y Pl LI, 080480 i

and disdharges &s therontdidesfabé refrigdraie ciroeit theafoni-gpadensable gas separated by
conpection pipe after the airtightness testing step.

the sepagatiqy WemBYAGd for installing a refrigerati on device,

tﬂﬁhfs%frif%ﬁﬁﬁﬁde@f&@ﬁﬁg EbrRpreRioP & 6p°eaat3c5, ah@ Heafbnf ndensable gas

~airtightness using nitrogen gas and other seal gas,
primardlydontpesabef oxygen gas, nittogers ga$, pransther atmegpherigperanponent

AT A i e

refriger&fl U8slt, Wwierétiemhe BresfR6 6Me npAtshddneable glisalidaRe fdfifgerant that
anount of oxygen as that is recirculated with the

flows bestveenythedeat-soureeraide kdat exrhanger and theyitilizatigngside heat pxghanger is

nres . TR AR B3EREu O R GhrhaRaahis iy
pressufiedd hdiLEGHdeRsAbIME B9 tiRCRpadiifgmembeanc@f thd scpapton membrane
the present invention is a refrjgeration devjc

device;qm# pnorrcpedansailesesas disphargrd torthe Qutsidept @sgééfiggﬁat greuit. By
s oG S BIGHFORH P, el e

i zatl t exc ger are
betweenahé pritvadly sidé Gspacifiedllyi therisside efthe sdftigarantwinoeit) andfthe sacandary
refrigeration circuit, and is provided with a copol er,
1@ Fglﬁgnecanbe

side (spe i thgiontsidenf thg rfrigerany kel o1 the sepgra

. Vj I . I oy e
meread e e R FriGRe B U s Rp B eat Bt Srfari
membnatarethetedorgde calmhcedhe utilizati on- side heat

changer as the.conpyessor | r.at.ed
A e GErgratP APYiEE AEIeF GoPHn it Gigsergty that BBws between the
heat-sduf&e-4ith& @dchafP 2nd (IR G GiflsiOhéd @xdHafigérds &ddlil by the
refrigerant circuit for connecting the heat-

cooler sudisaparatéddey i gestliquid bepatptar inte a lpud refiigerant japd a gpgrefrigerant
o 1 SRR RS RPHL RPRD o B SRRET e e
separati hb@6faa8 of &ithepargidch mehbiage devite from the gas refrigerant obtained by
gas-liquid separation. By this configuration, the quantity of refrigerant including the non-
condensable gas that is processed in the separation membrane device is reduced by
performing gas-liquid separation, the quantity of gas refrigerant included in the gas phase
during gas-liquid separation is reduced by cooling the refrigerant, and the concentration of
the non-condensable gas is increased. Therefore, the separation efficiency of the non-

condensable gas in the separation membrane can be further enhanced.
5



that includes the non-condensable gas remaining in the

10

15

20

25

30

refrigerant connection pipe. The separation nenbrane
devi ce has a separation nmenbrane for separating the
non- condensabl e gas fromthe gas refrigerant obtained
by gas-liquid separation using the gas-liquid
separator, and discharges to the outside of the

r &f refrigerativn deviceuictorting to arfifthoaspient o8 Hegpregzent impatritm isdhe

retibiot e SR b SR e G R ARt v
furtheP e&n‘p‘ﬂ&g QTSN & cafdble B éoMRELing/the PEXFIRERH: Bht QXY IBEWaSthe heat-
trogen gas, or another atnospheric conponent

sourca-sda hmtmgchamgﬁmdrtbe utlb,@tmnﬁldﬁdwnEmCh@rgepuTB@ gogler cools the gas
g S P Rl P L g B i e

receivePn- condensabl e gas and the refrigerant that 15 flows

between the heat-source-side heat exchanger and the
uln thiszgfrigeratianglevicsatineodhe sprjeris icgnnchgrt@ ggeelacelyqéarowded to

S
v i RAREEAN b pb PRI E I AR AEAASA N g
circuitig Sefayattdints & mqv:lﬂtremgefmn‘ﬁmhm gasu‘éfrigemm; dpaireiudes the non-
menbr ane devi ce, g t he non sabl e

condemagmgw the vt ot ST MO P OB detspTlg gog thatis
f
cooloff o YSRGS gl et sdtin
coolertik en]gral poatign of the r¢fsigerant thatafldws between the heas-sofircetséde heat
refrigerant. circuit) and . the s ondar
exchagées e e aiZgtor e bert xanere THpary o5 BeRRe! soeravepsssary
for co&ﬁ péthsréfﬁ afaﬁhmﬂe BEN& cah theby Béqeduc@ar eased, and the
aration efficiency of the non-condensable gas in
t Aeeﬁgpmnan |dowce asoblingto xsikthtaspece pHihe prrsertinsgntion is the
refngqrgt%q%l gcrgl cqr $|t dey ﬁ@?(lﬁéh p%g{s gé)rgfntthg @ocﬁgr & Ia%eat
exchaxk“%%ﬂha? 84 GE a%bgﬁh%:ﬁﬁhe&li@ hangaintand floks through the refrigerant
l'izati on-si de heat exchanger is cooled by the
cnmn?poler and separated by a gas-liquid separator into a
n 3 . )
S B 0 AP SR 118kt as e coning

source i IMhEdie s b fefidgeatich devinel aiotitbr esoling dobeee is em&t:eashnyn
menbr ane of the separation nenprane device fromt

gésefneﬁliatlge daviee MsrEdingte aspvenh asnertRfithe Brepet Q%VCBHOH isyhe
il SR 8 GURTIARL BBPIHABEaR, e

processed
cooleriifa t&l}bdﬂfepﬂtatsfai) mubeatidpoactcinsidy iheegab-diqniddrepadtoby

f | d h [ .
i S i
dev1cegt'}‘1§ n félggg ﬁft s%ﬁ%feactohﬂﬁnéxﬁs {sq641ced JaM tlf@éi}dcfiﬁe bhe device is

concentration of the
simplifigrh- condensable gas i's |ncreased Therefore, the
fficien of the

SRRTEBLAR, A heningb bl Bar AR EugRa o
refrigeration device according to any one of the fourth through seventh aspects, wherein the
gas-liquid separator is connected so that the liquid refrigerant that is separated into gas and
liquid in the gas-liquid separator is returned to the receiver.

Since this refrigeration device is designed so that the liquid refrigerant cooled in the
cooler and separated into gas and liquid in the gas-liquid separator is returned to the receiver,

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

the gas phase of the receiver can be increased.
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5 Arefrigeration device according to a fifth aspect

of the present invention is the refrigeration device
according to the fourth aspect, wherein the

liquid-side refrigerant circuit further conprises a
recei ver capable of collecting the refrigerant that
flows between the heat- source-side heat exchanger and
t b%ereﬁugdratmdeaweac@mdimgao agninth aspget of tip erqswlleveml@olls the

s.5 refri udi_.ng, t he cpn
refriggdor fpcs ekl oy el ot waia P8 A G ERE a8 e i
integril®f RirtRA wilhthé bdcsiveef ri geration device, since the

cool er is connected to the receiver provided to the

| The g@ls-lsqujé smmtprglé ietagrally fermad, Withhthereqeiveg d #ig reffigeration
dev1ce V‘?ef mLQr cfil %H'ég #n?)%n&ﬁg {s 94l gﬁtandcthé gﬁ’ﬁcttmje%f the

para I'gérant an
devmerlgfsfmlgﬁleﬂnt that |ncI udes the non 10 condensabl e gas,
and the quantity of refrigerant including

ndrcEEREL ABYi6C gerording o # tenthasprel fithe RfF@né Beeaionigdhe
refri géggtgfne ?&qic%cﬁﬁﬁ%' th! 'aﬁ?A bhof Ehg ?om&fgﬁ nitith Eﬁﬁerc{sg &hefdin the

ooler 1s only a portion of
separaneﬁ imegehrant ddV['C&tlS fﬂtcgmllybﬁirmeé mthhhe gsaluqm«b sepaeaten de

exchan and the .utilizat on- i d eat .. . .
o B semGRaion PHEAbERRR ARSI (HESF AN ToEEd 0B Blssliyjd sqmgpator in
this ref étﬂ)@ debf%e I'BierdBRY Béinuntbel BEscpaftElontinehtd 8§ RBYcd¥C and the
uced. 15 Arefrigeration device according to a
structurenftheabpmcts swnplified.pr esent i nvention is the
g to the fourth or fifth
BRIEES)&&(?@%@&?&T FDWHSS a heat exchanger that
USigS1 &Sa fheMatié Midgmaté il tTHgér@At didait dNhn hif@bndilionifig device as

through the refrigerant circuit. Since the
an examplq ¢ rreﬁmeratmdemcsmcqrﬁmeag a firsiembedimeut phthe pegseriinyention;

t}ﬁg 1 eq‘ I I:S%rtergsthl gcn)xl%tﬂg ovgrgll %R’H e o?f ntnsz? re%gRJeFﬁnd 4 gas

evice, ano er cooling source

separatibH@6esS the aif coidifibfifg éviedadderdinetoactier shifgliments
sevent h aspect of the present invention is the

rFegf3 {?@r%ﬁb?@ﬁl‘d@%r@@ dBorediigriant SiraH) omeaipfondiioning device
i erein the cooler is a
accord %%FETED(#' a(t?lld? ?aoﬁst, ?érgﬁ&gﬁlg peg';ed i nside the
drig-4 ls(awcﬂerﬁﬁpﬂdlagram of Shemedrigenant giarsuit ofpn air comditioming device

and the _cool er are eg ly formed in this
accordlf”@f‘?l“@%‘f‘%‘ﬁ“@ﬂ OfShed‘!é"\? gO‘J(‘Wémﬂunber of separate

“iﬂgpﬂ&%%ﬁ eg:r & Eﬁ%f tﬁﬂ@fﬁ% ant CIrOGE ¥ 8 43 conBRichRE defice

si npl refrigeration device according to an
accordmgghmdaﬁqcaeon 3off thdﬁrspwmbmhmemtnvent ion is the

6%” ats%fxeldﬁagiﬁd %&I{g‘ﬁt‘ﬁ Cor negantto an%? r?n.taﬁecongltlomng device

according to modification 4 of the first embodlment;

Fig. 7 is a schematic diagram of the refrigerant circuit of an air conditioning device

according to modification 5 of the first embodiment;

Fig. 8 is a schematic diagram of the refrigerant circuit of an air conditioning device

according to modification 6 of the first embodiment;

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

according to modification 7 of the first embodiment;

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

according to modification 8 of the first embodiment;
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gas-liquid separator is connected so that the liquid
refrigerant that is separated into gas and 30 liquid

in the gas-liquid separator is returned to the

receiver. Since this refrigeration device is designed

so that the liquid refrigerant cooled in the cooler

and separated into gas and liquid in the gas-liquid
s&mrldtina schenratic diageain obthelrefrigecant vizcyit of dwenir conditioning device

s AR SR GBS BBt o s
invenfi}pse of the receiver can be increased. 6 A

refri 8eratj on device according to a ninth aspect of )
t Hig. B2 as e diagrany showing thepverpdl strugfure gba sapation endnatgane device of

.accardi n 0.1 he ei.ght aspect..wherein the gas-1liquid
the aiXRAienfi dedice Redyihao FRREEond Afdimtnt T 2o er T The
OBfz: I B 4id SthepRtE diagfan 6f the refiigadahy citdwitodn \Mirtddonditioning device
receiver in this refrigeration 5 device. Therefore,
according:togmediicationelthe second smbeddnt i s reduced, and the

str u . . . . e . .
P ERembliE B G0k oM il offhe i conitgping device
as an dxhmpje eerefrigaationt deviteiascdriimg to afthirdenbédimentisfithe present

. according to any one of the fourth through ninth
Inventislinects, wherein the separation menbrane device is

i FLess & ' ol : ;
AR Lt T e bl i) i e
conditignirtg devecegasordinguo thestbpd embodinient; t hi s refri geration
vice. Therefore, the nunber of separafle conpopent.s .
&, Wisecthenatie dngamanti rngerg Rt gben SECoditioning device
accordftlgBlrhddifshtioBR! SFthOEndR-nDbfhef- THE DRAWNGS Fig. 1

is a schematic diagramof the refrigerant circuit of _
drigal T iseebématondiagraniefitherefigeras canuiesbarpdiecaiditioning device

refrigeration.device.according.to a first enbodi nent
accordig o bdificangn STbERII SO 2 s & di agram show ng

tHig. ®ighathenddticiigth oFthereffideRant iV & antiilcchdiRRing device

separation device of the air conditioning device

accordimgde mfidifdcation 3 ofithesthird gnbailiment; Fig. 3 is a schematic
i A0am, of frigerant. £l.Lcui n air .
HOEHATa Mo bk Y BRI HERHES B By o i
conditibhigg idevigt acuvbdidg rEmbdifidttidn Yof the itlirderfbditimeiitt C di agram
of the refrigerant circuit of an air conditioning . )
da%:i20ds a sehemratic dipgran ob Hiefrefeigeraghcigeuioftap airrgopditioning device

as an e;@:ﬂ?ﬁg lof g %fi’iggﬂagon devide &céﬁﬂ@r‘%tai fggxqﬁ %B&m&gt dffie present
. refrigerant “circurt of an ait conditionrng device
mvention;

Fig. 21 is a diagram showing the overall structure of a separation membrane device of
the air conditioning device according to the fourth embodiment;

Fig. 22 is a schematic diagram of the refrigerant circuit of the air conditioning device
according to a modification of the fourth embodiment;

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

Fig. 24 1s a schematic diagram of the refrigerant circuit of an air conditioning device
as an example of the refrigeration device according to a fifth embodiment of the present
invention;

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

mechanism of the air conditioning device according to the fifth embodiment;
8
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Fig. 6 is a schematic diagram of the refrigerant

circuit of an air conditioning device 25 according to

nodi fication 4 of the first enbodinent; Fig. 7 is a
schematic diagramof the refrigerant circuit of an air
condi tioning device according to nodification 5 of

t lFeg fA6ris ta selmdngaticrdagramfeif g)e Isﬁlgaraltsuhmf arcaig p@yhmmng device

e f t it d
as an i o o et Aedes oty B medRiepagnednith Sk i
emboditndnit Bf the préseit meARIGAL i ¢ di agram of the refrigerant
circuit of an air condltlonlng device according to

nrm f27danidingram showing the overalbsimstiraehthe refrigeranhrecgvery
ek SRR LR o408 AL R R B ofthe Ry

embodlidgent;i r st enbodi ment; 7 Fig. 11 is a schematic diagram
of the refri gerant circuit of an air _condjtioning

d&ig- 28 is adiagrane sharping tsrovgralkstrices af ths ﬁefalgﬂaebrecovery
[
mech 585G QiSRRI URR o Bloc B 057 he
embodiiengt ur e of a separ ati on nenbrane device of 5 t he
:Iﬁ{%g Eg%tfscl: %g}l devzlpé %ﬁg g%:lgﬁ{a?%ctngqug e’%lfq c?rﬁlétlomng device

as an &6hid 19 6f ﬂl@tre g@ﬁxﬁbﬁ de¥ic@heciding @ Wik iehtbodfNért 8f the present
according t fication of the second enbodi nent;

1nventEc_brgand4 IS a schematic diagramof the refrigerant

c t of .the _air cond] an_ex l .
e 3D s £ et BipeEiEy L e SHrANT g of i PO device
as an «%m?rﬁﬂ'é SEhE rofigbRfoR 8HEN dccdfling oot dighih embBdinidnt bStha present -
di agr am show ng the overall structure of a secondary

inventtacei ver of the air conditioning device according to

' j = is a schematic di agram
DES(&iﬁ’Th@hﬁ g’f‘eﬁgﬁﬁﬁ@;‘ﬂ?‘?‘)ﬁ an air conditioning
dexgoee1 0cas ¢ru1dinngl -1 80112001 i2a01 j 250112801 ; 3¢0d -3 101t &ir conditioning
embodi ment; 15 Fi g. 17 is a schematic di agram of the

devicer(e¢friggraHamedite)cui t of an air conditioning device

255108 TS5 200 3066 2500 0! Sy B o
csrest of afliation@andi tioni ng device
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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according to nodification 3 of the third enbodi nent;

Fig. 19 is a diagram show ng the overall structure of

a main receiver of the air 20 conditioning device

according to nodification 3 of the third enbodi nent;

Fig. 20 is a schematic diagram of the refrigerant

circuit of an air conditioning device as an exanple

ofEnsbadahenty of thiei rofin gémtion device andlinethod fominstalling the refrigeration

. enbodi.nent ,of the .present ..invention, Fi.q..21 is a .

devie§FBRE & G Res R BV GV R IteR Letspohfiek Bated ot rawings.

<FIRSTENVBODIMENE>0f 25 the air conditioning device
accordingto t he fourth enbodi nent Fi&hbzz is a

<1> SJRE A URE QEFHEADR GONDITIONENGIEVICEC Ui t of the

ol sl PRSP rOSEAL QR ot T o1
an exdrhysle oY & Feftikeration dévwiccacebrding ppafigt ¢rabodiriehr efithe gregenténvention.

of the air conditioning device according tg a . .
The aixgemditiening davies | imthermsescpherabasimentd an aigGopdigoning degicg capable

. - . _ ol o e
of cocHiRPPiaich ahd Lk Sbolaly Rk B0 ol Ehlat slire it
utilizatiefi uhg ¢ arid oliquid vefrigematamdectpntpipead hnd gis refrigedinteotnection
. 0of the presen invention; Fig. 25 is a diagram
pipe 7sffabwr\ﬁlggtt%etﬁsbs¢tapwcgm ?wr@%smﬁzitmq_ ant
r SRONGLMtioNBAN 3thSRyHontghRed htiltARGh-kidR NN xARMILES1.
according to the tifth enbodinent; 8 Fig. 26 is a
sthentlijationtisaigrieat exfchariger b bisra hypet ewvhanger that is eapabln oficeoling or
heatins nstjq@jn& device as.an exanple q& afgefrigﬁrgﬁion
cating IRA PLISICE ArOP RPN Y RIAITE YOREHSIS YR IFIBEYRNT R H9Ws h
theretl@gigfli nent of the present invention; Fig. 27 is a
di agram showi ng the overall structure of the o
r Elig hegb saumee wiit d wwinly compusgsarvomprasson He a 4pyr-way directional
ndi tioning.deyi r di,ng, {: |.figat i t
valve £2 Qe ARG SphghB g, ol ighls 232 bt ok 2
(receiveY)gh Akdt-sohifcd Gidelekp@isidialveed6, b Giquidndidd £aOVEIvY 27, and a gas-side
mechani sm of the air conditioning device according to
gate valyRi2§-i cation 2 of the fifth enbodinent; 10 Fig. 29 is
C ' i aqr f L i: it .
o AERbsbr 2 R QS rof M h wBRE Aol ' enb otfibffan.
r'Eier fogeway divectibaul vidve2ZBradiahg foosvatchingethe directivmb ifiw of the

. of the present ) ) . . .
refrigerant during switching between cooling operation and heating operation, and is capable

of connecting the discharge side of the compressor 21 to the gas side of the heat-source-side
heat exchanger 23, and connecting the intake side of the compressor 21 to the gas-side gate
valve 28 during cooling operation. The four-way directional valve is also capable of
connecting the discharge side of the compressor 21 to the gas-side gate valve 28, and
connecting the intake side of the compressor 21 to the gas side of the heat-source-side heat
exchanger 23 during heating operation.

The heat-source-side heat exchanger 23 is a heat exchanger capable of condensing or
heating the refrigerant that flows therethrough using air or water as a heat source.

The bridge circuit 24 1s composed of four non-return valves 24a through 24d, and is
connected between the heat-source-side heat exchanger 23 and the liquid-side gate valve 27.
The non-return valve 24a in this arrangement is a valve for allowing refrigerant to pass onl);
from the heat-source-side heat exchanger 23 to the main receiver 25. The non-return valve

24b is a valve for allowing refrigerant to pass only from the liquid-side gate valve 27 to the
10
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invention; and Fig. 30 is a schematic di agram of the
refrigerant circuit of the air conditioning device as
an exanple of the refrigeration device according to an
ei ght h enbodi nent of the present 15 invention.
DESCRI PTI ON OF REFERENCE SYMBOLS 1-801; 1001, 1101;
1501-1801; 2001, 2101; 2501-2801; 3001-3101: air

main feeBidiei 2 Mhathondenine €alté 24¢ isgeraiid fon akliﬁving‘eéﬁ‘%e&%lto pass only
1002,  1102; 1502-1802; 2002, 2102; 2502-2802

from thgapain mzweh 2 to thehauid-side gate ylve 27 3Hagsnonketym yalveddd is a

valve zf}lo@mé er!n]lt(w g%stsroglfl n{r:]rglg{tlﬁg %naﬁpfégggﬁﬂoﬁ]té)?gp giaf Ov,ource -side
heat exd‘[mggeﬁ?a ﬂ’hlsmomﬁgunatidﬂ maBexlit poé&itil&to dauseitedrigerait to flow into the
. refri nt ciycuit 25 21; ressp
main fegeip oty hewelithE e Hizuee Bu ALHGIRAIn SEENER TS, d oo the
refri g&ﬁﬁ%\%ﬁé buBés the 34t p&3 &t t}ﬁ%ﬁ kecarver 38 £PNER rt&wﬁl‘ag BevRlization-
(gas-li1quid separator) 30 34, 1034, 2034, 213

side heas gackanigemd Inaftdsbamg eetpamd@:é in Bwlheati@@m mQ&O@@h{lSle@Bzﬂbc 26 when

refrigd 5‘@%{&' onéfr:%;&(]) @g F—‘ | | zat on Si %Rﬁa}tmurcg—side

heat eXdHARGrMBNEEhGk dulifg E&flfﬂg%%?attlbﬁ nnﬁwmﬁpguadtﬂmmmﬁadké‘sw

installing the refrigeration device according to the
possibjs teanse te t émflowv jintorike MeBierdieat 23dhrough thesgntigpesepprt of the

main 05 B e R RS B g g PRl af eyt receiver

25 to fiivagivediiO©fhe deftedot@esiddticat exchahger QB aﬁBr l&hiig expanded in the heat-
conditioning device 1 as _an exanp

sourcersgde GXpapaen B ve dd when thegshigert ﬂewa tqwqféq the bseicopEgetside heat
exchaﬁger 59% 001 S GRlizAtNEREd Rt exchanger 51, such as during heating operation.

The main receiver 25 is a device capable of collecting the refrigerant condensed in the

heat-source-side heat exchanger 23 or utilization-side heat exchanger 51. The refrigerant that
flows into the main receiver 25 always flows in from an entrance port provided to the top
(gas phase) of the main receiver 25 via the bridge circuit 24. The liquid refrigerant collected
at the bottom (liquid phase) of the main receiver 25 also flows out from the exit port of the
main receiver 25, provided to the bottom of the main receiver 25, and is transferred to the
heat-source side expansion valve 26. Therefore, the gas refrigerant that flows into the main
receiver 25 together with the liquid refrigerant is separated into gas and liquid inside the main
receiver 25 and collected at the top of the main receiver 25 (see Fig. 2).

The heat-source side expansion valve 26 is a valve for adjusting the refrigerant
pressure or refrigerant flow rate, and 1s connected between the bridge circuit 24 and the exit
port of the main receiver 25. The heat-source side expansion valve 26 in the present
embodiment is capable of expanding the refrigerant both during cooling operation and during
heating operation.

The liquid-side gate valve 27 and the gas-side gate valve 28 are connected to the
liquid refrigerant connection pipe 6 and the gas refrigerant connection pipe 7, respectively.

The liquid refrigerant connection pipe 6 connects the liquid side of the utilization-side
heat exchanger 51 of the utilization unit 5 and the liquid-side gate valve 27 of the heat source
unit 2. The gas refrigerant connection pipe 7 connects the gas side of the utilization-side heat

exchanger 51 of the utilization unit 5 and the gas-side gate valve 28 of the heat source unit 2.
11
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The air conditioning device 1 in the present

enbodi nent is an air conditioning device capable of
cool i ng operation and heating operation, and is
provided with a heat source unit 2, a utilization unit
5, and a liquid refrigerant connection pipe 6 and gas
refrigerant connection 10 pipe 7 for connecting the

The laehl refrissiaft cumdetian plpel dndehelfas riefrieran coriection pipee are
utilization unit, 5 mainly conprises a utiljzation-side

- refrigerant cchpeﬁmﬁ@épessmstaﬂweomﬁltq leeatthe A sppditipping deyichd dgaswly

1nstalﬁé,a %n?inzﬂe pﬁﬂ% ﬁﬁ?&ﬂﬂgcgfgnz)% that FERIRL& ﬂém%ﬂ%’xi&ﬁg%ﬁ

e-alr 1Insi room by evaporati ng
conditionmidg dsvmgwthbm eitledr ohg or both of tetheht sousce rtite? mld‘lthe ugphization unit 5
15 TBe heat source unit 2 mainly conprises a
essor 21, a four-way directional valve 22, a
h ?—E&e W drBos bfithe hERH eﬁﬁ?ﬁﬁﬁ‘l%ﬁat?e%tenﬁs h’bhﬁtﬂ@ uﬁllﬁéﬁﬂntmde heat
4, a maln receiver (receiver), a heat-source si

exchaagqreﬁd $b tire heat-seuressida hbatquclwngcm@ @mreg ﬂnalhqmd’ﬁm@mt a
evi ce

T .
conncfi5 §pEF 1 TR Bumrine &7 G PRAEE AL, WaPahfes 5 25
and th&MBail Pufcedde Siphién PAR¢ 2 dnstnrdes thé liguidaidesrefrerant circuit 11.
switching the direction of flow of the refrigerant

The pertion of thasefregerang ciseitiharexiands ifiogn theatiigatinn-ddeibeas gx¢hagger 51

to the gga s%%#c%%h é&%&%ﬁ%@gﬁ? 9; fna\{igg {lﬁegélag ‘f‘gﬁil Eﬁgné{ %?m?ﬁ?o%%g‘? the
gas- 51ﬁ‘@§dtc SlvE 08; the deur-Wadirce oA RgRE 223and6thd c@ﬁpﬂ:&ﬁir 2h@onstitutes
the i ntake side_ of the conpressor gas- si de

the gag;gide refyigeipat cigcuif 2 Rpecilicallyrge wagﬁr@nmrcwmé) o Ghs aljay

I
contifiEBERANPL s YBFudst o AR Rbra P ARt bRSide
refrigegaiteirealt ¥2. 28, and connecting the intake S|de of the

conpressoy. .21 tq the g si de af t{he heat-source-side

hebg air eqnditionyag doi dewicei, i 6“‘?{@5?‘(‘{46} BB AL sparatiqn device 31
comnedlé@ta - ROWG AR s%%% tSHEARTY q_rhe?s bezaafbnﬁﬁ AbviB SN ANDRvice

capab condensi ng or eating the refrigerant that
capablt o6 vepatradtmgetdm dwghﬁ@rmgtMimn@ndﬂEdvle 88 mnmmng in the liquid

source. 30 The brid rcuit 24 i.s co of fa
refigeRgh ePBLGHAP DA 0200 BASTHEGHY o BA OB AP s AL AHase i he nor-
conde&%lw%%@ td e obRfle o?%r& Zg;elrﬁﬁ chedt 16¥¢ bphasig thd caiﬂgregm 21

1 quid-side gate val ve . he non-Teturn val ve

and re¢irculating the refimgpsard i thegefii gewant eirdugtr 1 Oaam@wm;g)rporated into the heat

s R BB s RS Db SRO A 4 e e
to gas thanispRintrlly ¥ehpésed &4 Bxydenday, Mitydzeh @as, dr bAdthéXir component.

refrigerant to pass only romthe || I qui d-side gate
Therefqrg), geenpwhengthe gampygssor 21 1s operated and the refrigerant in the refrigerant

circuit 10 is recirculated, this refrigerant flows through the liquid-side refrigerant circuit 11

arcu

without being condensed in the heat-source-side heat exchanger 23 or utilization-side heat
exchanger 51. When the liquid-side refrigerant circuit 11 has a main receiver 25, such as in .
the present embodiment, this refrigerant is collected at the top of the main receiver 25
together with the uncondensed gas refrigerant in the heat-source-side heat exchanger 23 or
utilization-side heat exchanger 51 (see Fig. 2).

The gas separation device 31 in the present embodiment primarily comprises a cooler
32, a secondary receiver 33 (gas-liquid separator), and a separation membrane device 34.

The cooler 32 is a heat exchanger for cooling at least a portion of the refrigerant that

flows between the heat-source-side heat exchanger 23 and the utilization-side heat exchanger
12
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for allowing refrigerant to pass only fromthe main
receiver 25 to the liquid-side gate valve 27. The
non-return valve 24d is a valve for allow ng
refrigerant to pass only fromthe main receiver 25 to
the heat-source-side heat exchanger 23. This

51. Theadvoleg BRdh tiwprasdnesmbaodimentsis lal ceiled hea traas feefube gspamd inside the

to flowinto the 5 maiin receiver. 25 thro
secongaty reeavsT gdr anddhe gprefrigerAnt &y @%n%w%%g e s%mélected in the

top oi{tﬂc?mafnexfeEélg@Ir ﬁ‘l& c?%l@?"fﬂ‘o%etggém%lrﬁg?lrt@ﬁeé%' 33 B3AhE cOdlef e

in receiver utili"zation- side
remgdmmtthmﬂﬁmmgade fie refrigeranb eirowgt Bxjsarscdas tha cohlmg source of the

heat - sour ce side e I on 26 wh fr.
coote RS e T e B S R paning
portlofl b {Hetrgﬁ'lé%%tt ISP HACRoWed it olf BRL exBFONEETARE mdth re8éiGEr BSis used as
during cooling operation. This configuration also

the copliikgsouree dfthe oedeiZe This reﬁnggeant istfed trethgispolen32 bywcpoling

. the main ei ve entranceprt f the.
rerigSi AP Py O SO FeiPa MR o PO g PLA o iefigerant
1nﬂow%ifcuﬁf3@fbﬁe@éhﬂm@@fﬂorﬁtfn éfhtBe %Qerﬁﬁctﬂat\ﬂﬂws oth fifon fhle@wit port of

towards the heat-source-side heat exchanger 23 after

the maje rqv;glve‘x% aark feerlingtthropriedugt to gheypoeler 32 Rndageohing ssfrigerant
outﬂo?;{'ra I'\(/:lellt §§ fXWr%&néﬁS the {eﬁ'ln%)?(z{rﬁ Blat fflI % f}%\mﬂﬁ cbd1& 32 to the intake

urce-si hea changer rom
side offhe lcbﬁlpfdsﬁtﬁr -Hi TRe badingeafigangeinflo, ciguitl36dams deooling expansion

heating operation. 15 The .main receiver s a devic
valve 36afap E¥pagrings pastien plthe peirigerant that dows %%@@h%&xrtmﬂfﬁ the

o SIS TS SEE Tt P
valve SMoﬁmrmlatgmmd{m%fheaéﬁQyﬁmf lhatr/l\s passed |fthrmr1]ginthe mbolan&b and

t to t t t [
e RSy ok Bt T g o
flows ﬁl e I86RPS2 Gl the E&ﬁﬁilg r@ﬁ‘xg@ﬁﬁt Db AR]1138Ys 5t DBRERE sihe

e maln recelver l'ows out fromthe exit port
tempemfure hsathegas rﬂihgeramomlu@ng Zhii napreonideisdblegas h@lldgtﬂdta@ thegpp of

th dt :
the maLze OB BUch B oR iERE GRSt 6 SN Tor s R sraerqip due o

expansd&eby ﬁxfercbgﬁﬁ%éﬁpahﬁéﬁ vﬁlb@?@a ITRERfSrBOwRaH this reRipRtEHaséss
together with the liquid refrigerant is separated into

throu gg g aoder 32 gthie ¢gas redii ghrant leat prglwdes thecrinyeondomsablggas inside the

secondﬁsy re?ﬂgerg}e?a ltS Cg(glﬁ? aélH §1|Opf8gt1°2§%ans %snrgg C}la%E Qé?ln%ﬁl%gs E)Ie%on-

conderfs@¥le 384 bt B bntiBiRed SifideARE AHH- c&’ﬁieﬂia@ﬁégu’sat this time has a low
refrigerant flow rate, and is connected between_ the

condenspti Qe MpETEUE (spegifispldy, bewding ppint) @mrtareéifmtﬂvregmpﬁﬁlgeram the
oo Y coTCB o Y BpPAd S mesepi g e B0
result ofehe Vigmalblack bmdnddwaimgth_emof iand tlepenedritanona nfithdumonng
condengfige gRUnITGBAGET LN Rlosthldp e 1gnAELE SEepgpEceiver 3
increases.

The secondary receiver 33 is a device for separating the refrigerant cooled by the
cooler 32 into a liquid refrigerant and a gas refrigerant that includes non-condensable gas.
The secondary receiver 33 is connected to the main receiver 25 via a gas refrigerant
introduction circuit 38 and a liquid refrigerant outflow circuit 39. The gas refrigerant
introduction circuit 38 is a conduit for introducing to the secondary receiver 33 the gas

refrigerant including the non-condensable gas that is collected at the top of the main receiver
13
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30 liquid refrigerant connection pipe 6 and the gas
refrigerant connection pipe 7, respectively. The
liquid refrigerant connection pipe 6 connects the
liquid side of the utilization-side heat exchanger 51
of the utilization unit 5 and the |iquid-side gate
val ve 27 of the heat source wunit 2. The gas
25, andbhasi ag@sanﬁigcmnn mtxtoklm:tiqmi ydver3 &acfnna'mldathigﬂalgrzldng theezasf
t he, ut on-s changer, 51, of
refriggfi il 3P Sendantoiin eac et Gy Byhp debopgarypeceiver 33
from tHeQop 88theSRMh ‘i@ceWé&‘ 25 2n thib hrrhBgendnf Uhél gi el @84 Mtroduction
connecti on pipe and the gas refrigerant connection

circuip B és pire@r@ly f@medge rtbaﬁtthemmde@ r¢smﬁaq@r: pﬁe@dumitlad inexgasing the

diameliyeft 4 it 4ntad TG B e B hBrte P EihAupations so

the refii geralit peéshxﬁé ihgid@y1ha BecdRtl SriyirBekivir 33 i€ &¢lbdel RPpoBAbRAY tiee
when either one or both of the heat source unit 2 and

refrigerqat Rressureistthe opuafithe maingeegiverZ5gH dhrseby beopaies ppgsible to perform
conde@%iéfob?a? fll%g httelrJ gonl{%tl%’itlgﬁ rtQ'F;Sere u Ceh g}rl]% to 1“@%a{e§h§ Hggnt{t{' BFtefri gerant

condehesl inghelcandersd2oehdrepportivn bAthg gas wfri pautrigclidiag themornd
[ the liquid-side gate

refri ger, ant connecti on pli
condepgable.gass C?nﬁénﬁﬁq lzygt%e E?qleruf% ng ligpdgefpgerant e&f&owrlng 39isa
cond ¥ fcfinl¥e3he ROUITEBEAR SHRBRRY BD HELMer 3D and collqeted fp the
bottort Iﬁléqtp'd) ph:iis@hobﬁhe Bémmdafyrre@wea 38 tetheaoaih redenter 25t addms a liquid

ey B e L B rab e o e

main fe@él%rgﬁ B6rh tROPAERME bPhe RERRAdAry rb&¥§ver 33STIR Q@oxﬁﬁgfrecelver 33in
val ve 28, the four-way directional valve 22, and the

this arcamgpmestss prdd_rablamhmosctd above theangjnsecsivee 25 SFhis grsrfgutation makes
. ircuit 12. eC|f e refri C|rc 10.,.
it possle o eonaer S RFY reRrgt el I ool SZTEinE G ibgpumton
towards tHé hidirSicd8ivectT fr&i8 rtﬁ@iecsﬁda%: kdceildr 33)6nd AR mﬁ@d ffff€erant

5 refrigerant circuit e air condltlonlng devi ce
returnqi fremfthe sasendasy sseetyeti3 hia the magarecewpad is itlvchieanternatically

nngct liquid-side refrigerant circuit 11.

returné} & %gggrggﬁag}at"ﬁ%n device 31 is a device capable of

SERadephialign hieaibrirdtaleviRbBdges daticd e sepaRatihgnRensrbdRiensable
gas remaining in the I|qU|d refrigerant connection

gas from the 28s aftiserant ehsainedyey gadeliquithsrpatation uping ghermecenlgry receiver
53, andREBLAL AR S8R SEARNRE R € it b A cru

10. The s¢arapacnerdiranadelices3d is cohfgiredsd thet the gad igaigenint intluding the
and is incorpgrated into

the refrigerant circuit 1
non-copflenshlgieaS seffeted in ettop of ﬁ*etsra@nawsrs?ﬁveé%efdmﬁeﬁ?cedma
separaltl(ﬁ{ ﬂkmﬂ%c 9&%&%@%&3&%&% coﬂ?@&iedql%rtﬁé fbg o?ftl?é’s%coﬁcﬁr Riciver

is primarily conposed oxygen gas, troge
33. gas, or another air conponent.

The separation membrane device 34 in the present embodiment has a device main

body 34a, a separation membrane 34b disposed so as to divide the space inside the device
main body 34a into a space S, (secondary side) and a space S, (primary side) communicated
with the separation membrane introduction circuit 40, and a discharge valve 34c¢ connected to
the space S;. In the present embodiment, a membrane is used for the separation membrane
34b that is capable of selectively transmitting the non-condensable gas from the gas
refrigerant that includes the non-condensable gas. This type of separation membrane uses a

porous membrane composed of a polyimide membrane, a cellulose acetate membrane, a
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Therefore, even when the conpressor 21 is operated and
the refrigerant in the refrigerant 25 circuit 10 is
recircul ated, this refrigerant flows through the
liquid-side refrigerant circuit 11 w thout being
condensed in the heat-source-side heat exchanger 23 or
utilization-side heat exchanger 51. \Wen the

polyshlfqma wembcimey ®Earbgemaentbraniey mwhb liké. Thnenn hxmmus membyae" used

ch as . in the sent i ment
herei B JS B neiaviRsA BEEeRunieS of GRTRelY g cropores that

perfoﬁ%@pﬁﬁhoﬁ ﬁcéo(i’@iﬁ% e theWi fiteARENYRE RRIRARAHh §RSpasses through these

refrigerant int heat - sour ce-si de heat eXchanger 2
mlcroqmresswegﬁicahl)z aﬂn@nbmn@élahsaxenamhhatmg@mwmer(ts baviRg g. small
n,device 3

molec Th e Lf 1nﬁ§r AR @qg BW%Oélgné h@g ar%g Qloqgcular diameter. In

this aﬁacgeﬁféaf Yhe RZZBbNRB&?us(e& astheiréfti gdranepHthad b 'chbndi@Bing device, and
separ ati on nmenbrane device 34. The cooler 32 is a

the Rfr?e@atRbZécmawgeri iy the mixes jefiagenant RAQIEC o RIAPA; eachdrave pdarger
molec]l:l]fafrrd andt Baﬁ Q@‘%g%a;%gs?ﬁfggry\ggq o} ?rogﬁr?él de cgaglttﬁérgfeore be

at exc anger I'za
separgt¥ by thieporod?mbihbrahb eTie0Rb SfatidR nembirdte Jabak@sfore selectively
enbodinent is a_coiled heat transfer tube di sposed

transmitsthe sop-gendengabie, gas fyom ghegas aplrggrantthgt ingladgshe non-condensable
gas (s fcflﬁéa‘ihgrt%@?‘ed %h%'tHﬂ'x@Q Mnx@ﬁ%@%@%ﬁ%ﬁefﬁg&gﬁ d‘%ﬁoh%nh&asable

mai N Pecelver C0O0
gas codlectodh dathy topecfthe secoddaryyredeineer 33)) laad theTioa- doaﬂcnsghle@m can be

caused, 3 oy FRGb I ARPCa B BegPA S SHEOisF SRy g ig a Ve for
opemr%tﬁ@ Shdce&TRO HieBRbsphtR enFiRe Q'afxﬂqui:z{p\ébletol??el%frfgr th&hon-

ali ned by expandlng a portion of the refrigerant
condendahte drasefdraedly dlﬁsepeiraud’mmembtanp Srb andl influgeditd the space S, into

the anpGipfere Test D spact Gr pRGGREITE e g iREag pep hgoigide of

the reffigb@f! diR@it 10ef ri gerant circuit 35. The cooling
refrigerant circuit 35 is conposed of a cooling

<2> MEFHOR: FOR INSFALBING THEI AR € ONDTEXNING BEWIGIr t | on

h f hat flaus. fr
o ek bRk tOR} oMt benide it by,
<DEVICE INSYALLATIONBTEP (REFRIGPRANTCIRUTUIT PORMAWION STEP)>

circuit 37 for returning the refrigerant that flows
dtitstfa ey ly Isecatedoitidizataon yat § pred hegt seuece wiitdeargfingtalied, the liquid

retigoEATPL R Bbe 0 TN ORI M SLLAGRER Nl MR aHA

anS| or exp an

connedb@l fol thublfizatibe uhﬁﬁ rang @eabuich ahit 2| ﬂ?éﬁecﬁué]y,fafnd thé fefrigerant
exit port of the main receiver 25 The cooling

circuit 1@of ﬂ@earuaqﬂndgmqu%gv&er dgifqrmed. H}églsa'lrreggﬂm% the liquid-side gate
valve 378fndl QA6 sRft LeJaWerD81(§" t @ﬁé‘)@l}y%?&téﬂeat source umt 2 are cloaed and a

circ atln Iocklngt e refrigerant that passe
prescribétl quaghityt dfarefrgetant 1s3harpged in adtancqiath the r¢ﬂ1geranttcwicext of the heat

s PSR 2 o e ARSI s cppiuin
gas sepafiohAgvice Bl ig@ERBlsddIf | ow circuit 36 is at about the

S{)s}rlrfn the liquid refrigerant connection pipe 6 and gas refrigerant connection pipe 7
constituting an existing air conditioning device are diverted, and either one or both of the heat
source unit 2 and utilization unit 5 are upgraded, only one or both of the heat source unit 2
and utilization unit 5 in the above description are newly installed.

<AIRTIGHTNESS TESTING STEP>
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tenperature as the gas refrigerant including the

non- condensabl e gas collected at the top of the main
recei ver 25, but a portion thereof evaporates and
decreases in tenperature due to 20 expansion by the
cool i ng expansi on val ve 36a. Therefore, when this
refrigerant passes through the cooler 32, the gas

r effter tferrefrigerdm circwic | @ dEthe alreonditionmgdienicalll ie faaed, the liquid

refrigg R OORe S ALY BiFFREI ot eaton FE e P RY Fpitightness.

WhenGROHGNA B SR coiRlctitth fipOE aRS 88k refti gkt cBfnection pipe 7, gate
non- condensabl e gas at this tinme has a | ow

valves; andiethenedroponeatspes netrevidehiocthe ntihizatipn undis, thediquad refiigerant

conpared to the.gas_refrigerant he 2 .. .
connef{{IPRBEAahE spr frRTalEohitRERBlas 708 hied fopaipjghuness while
connefB@ &ethetilizionsgfiosdary receiver 33 as a result of

the virtual |ack of condensation thereof, and the

cBisgtenitrogen 845 asrthe gas usehfor eitighinesipitingds fad o threaigightness-
et A SGH 048R b BB L LRl 1 880D gy
conne€tdyni pipe 7 Gons frdiig vegt (nbeshosfil ingke dntving) predddatottheliquid

. 30 cooler. 32, intg a Iim(}gi d refrigerant and a gﬂs
refrigerat cORRECHAR PiDG Dy therias GefBgeTABILORBFIIORIIRA & o 3rothergomponent,

and th? E&QM@BY tinrg%%ﬁ.ﬁdﬁetrestg@ fdré%'rﬁggkg&%ti? thetiséd'® thBhiRightness Ietsting

cel ver via a gas r rant I ntroduction <Tircui
pressuB38 Adted fezdingapfitise niebgérggasanstopped] mamtenanceiof the dirtigliteess testing

as refrigerant i.ntroductiop.circuit. 38 i §.a conduit
pressuplfor b RrSSROR e PEGOY e CBDEBRE Jhe BRrtipt ested £0n FHERess:

<SEALREIAS SHIORASING S P9 the non-condensabl e gas that is
collected at the top of the main receiver 13 25, and

haBerapinjigbtness ekt iaaompletadotheenibient gas (seal3@s) ifi the portion tested
. Ci | ating/ bl. ' t h fri i ncl udi .
a4 RSP o PR B e pro

tested foP GRABIRNYss! SiBB ¥ BlrgSquantify P ifSpenQas Qfedtih %irﬂ?lﬁt_ﬁess testing is
receiver 25. In thrs arrangenent, the gas refrigerant

includgdnnthriypbientrgas of thaportigptested fraidightess, mostafdhesgmbigat gas in
.t duit resi n i.s redu | NGr.easi . .
e il SRS ol ) 3806k S TR oM ASIBRP B

gas, an@thagieRptity ¢ oxlyer gadntddgtedaln thisatmosphvic disch@ge operation, the
refrigerant pressure inside the secondary receiver 33

pressure of ghe rtighinesstesied pruion thay ingledes thag iquyd refrgerpptegnugetion pipe
j T8 A I ' nmes
R e R e R
atmospherdpessaikd Mortdenp eravent iagreanel diofrom @uesideathé redriggramttcircyit 10.
of refrigerant, condensed jin .the cooler 32 when a . .
Jbermbieng eas Wéhaa%mP%f‘?SF“—géjPhﬂF’s?’H@%’a’?ﬁ §e sthstipd wigh nitrogen
as durﬁ@ WEasRARNRneBRed srtizREE& epl DEQRRRY (BE seaPgas BRasing step.
8 iqui d refrlngerant %ﬁtf%%gﬁg&t 39 I's a c%nggfct & step
The oxygen gaeingludedgn thesanhbieptigds inethe aigeghimgss-testedenostaah dap thdreby be
... cooler 32 and collected in the
reliably removed.
<NON-CONDENSABLE GAS DISCHARGE STEP>
After the seal gas is released, the liquid-side gate valve 27 and gas-side gate valve 28
of the heat source unit 2 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 the heat source unit 2 is thereby fed to the entire
refrigerant circuit 10. When the necessary refrigerant charge quantity is not obtained using

only the quantity of refrigerant charged in advance into the heat source unit 2, such as when
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bottom (liquid phase) of the secondary receiver 33 to
the main receiver 25, and has a liquid refrigerant
outfl ow val ve 39a for circulating/blocking the |iquid
refrigerant returned to the main receiver 25 fromthe
bottom of the secondary receiver 33. The secondary
receiver 33 in 15 this arrangenent is preferably
the reﬂ'lgepam ednaotive pipes 6 aad 1 areloap vaiditithal rEifiiigerant is charged from the
ot 38 o A B et o B e o i
when kéIFibéaat is ABt cHapYRNiA S diRe 'ﬁﬁb ithe’ l%ﬁéd{ﬁée Wit 2.ree s‘eb‘legas (also
secondary receiver 33, and the liquid refrigerant
includirg vomeehdensabie m rsteemmanyher wilwiation ug® S twchentihe wialization unit 5

| d
s al) GREL K aiiRn ol M T Rne bR W o donde e st in the
refrigdréntofBa0tieR pipds 65 ﬂllbﬂ'ﬁlgtthé séuD gasc&l&lﬁﬁF akbas tHeashy mixed
fromthe gas refrigerant obtained by gas |qU|d
with th@{@ﬁamramn&y@q g fﬂ%se@éb@m&rlﬁ recei ver and
‘hﬂ 1%'!.1?% rh&ﬁre ﬁféﬁ%ﬁpg%ts&%r%%@t?\%Q%g thf_ gtéérglrsgylgﬁ’onned for

recirclirem‘ﬁg“ the eefiiguianeindte reéfn geraiticgiguied0so t hat the gas
refrigerant includi the non-condensabl e gas

c(ﬁqsw whichithg pen-¢ CB?abler%Sé%‘éléﬂH&W dugagcQ@lingseperation)
E&d\HﬁFﬁrsYhéd&cﬁée ﬁ%xﬁi&e {h% TBfti ﬁég’qgélmuﬁagﬁ%%fr&@rant in the

CIrCUIt 4 connecte econ
refrigerat elrmtﬁt 10 &yperfbinaed bp ﬂteataohng npfmnnam At deyiime, thé four-Wdlbe
rrbodl ment has a .devjce in. body 34a,.a .
directi Gl SRS HoWE B MRBIed DY ghesadise a P | esRrrifisalin state in
which ?M?cﬁafg%' st dNBe B preSsor PRSP ePrbAnd Eisosﬂ’e SRRE BeabZource-
secondary side) and a space S, (primary side)
side haao exahangat2d darBDtheiinthke hide sfghacempresson vy qomsected to the gas-side

sate g e QeR ot pansST a1 T8 B At e st of

openin? A& BEN R RGubted U dteli9hlsb BRaSIBRS Al WRICh E@'&bﬁﬂ% expufibion valve
hat is capable of selectively transmttin

36a, cquding cvzfnéemmn@n galye Brargas hedrigerant m@@ducg@m aaitve Bhatliquid

refngegaélg gcwtglps ; he (P ‘%ﬁ‘ﬁ‘é”s %b\;a‘levp?gﬁ% FonsHL r&ﬁ%ﬁg g%sos n,B%rg éan device

31 are 8l cRs&D |ai;{di fﬂedghs @Wtﬁﬁl&ievﬁ:e gelid mheﬁ @seacet ate nenbr ane,
a 14 poI ysul fone nmenbrane, a carbon nenbrane, or the

| When theigempegsper Z3ds aciivatasip thin state of dlee Tefrigesany crerip @ and gas
separat'io(h (?evﬂ:%nﬂr ?h% aLJ ?éﬂmg%a?t 1|s ﬁfag\% 1Hfh'm9 Eorﬂ?re 3& bt qﬁh XoraPressed

mCro orms separati on accor
after wh&httlitﬁgz(il rEfrﬁg’efHﬁCfs doﬁdﬂidﬁﬁl thedughalie ﬂvhr olay @ﬂ‘SctﬂﬁSBﬁﬂve 22 to the
through these m cropores; specifjcall a nmenbra
heat-soppegrsideshqab PrbARSE 28 ccaussigrerianes ieat N@%aﬂrswate@s the heat

source, 'E% %SHJJé%rsT:cg 'T"hmeéo?lpens@? ﬂﬁhlgﬁgf:rrg@ﬁm o Lint PR MR eiver 25
ing a large nolecular diangter. In
through the non-return valve 24a of the bridge circuit 24. The heat-source side expansion

valve 26 connected to the downstream side of the main receiver 25 herein is in a state in
which the degree of opening thereof is adjusted, and the refrigerant pressure in the range from
the discharge side of the compressor 21 to the heat-source side expansion valve 26 of the
liquid-side refrigerant circuit 11 is increased to the condensation pressure of the refrigerant.
Specifically, the refrigerant pressure in the main recetver 25 is increased to the condensation
pressure of the refrigerant. The saturated gas-liquid multiphase refrigerant that includes the
non-condensable gas (specifically, seal gas) remaining in the liquid refrigerant connection

pipe 6 and gas refrigerant connection pipe 7 following the release of the seal gas therefore
17



10

15

20

25

30

this arrangenent, the R22 or R134a used as the

refrigerant of the air conditioning device, and the

R32 or R125 included in the m xed refrigerant R407C or

R41 OA, each have a larger nolecul ar dianmeter than

wat er vapor, oxygen gas, or nitrogen gas, and can

therefore be separated by this porous nenbrane. The
flowssistoahamatnreos wér 250 §ha 4dfripérantcthat teas Sloved tinte @hg/miih receiver 25 is

trapnsm ts the_non-condensabl e gas fromthe gas X
separgigf mtgé_ﬁlamd refiigeranh and g 82 &e#égegw RN ng-coa%eglsable gas.
The gtﬁsﬁ%?ﬁgérbx&%zh}{mclﬁ(i@ rfoﬁQgQ@émsEﬁl@tgaé thefl Blnge%tsnih)iﬁé'f Hthe glain

gas rerriger ant and non- cc_)ndensa € gas co | ecte
receivien2$,hadttpligfid réfugeraubin tamporamlyaiollested ) the araih tdgeiver 25 and

o ARSI AL 5 A R A W e
side e’}flﬁdg‘é@nfvﬁlve.%ﬁ’?ﬁisfl uld YR ABRAGR tr2RstbRed Ah8heRSBHRE RideARPansion

e val ve is capabl e of releasgg?_the non 15
valve 26 irgexpendsiddnigeastwaephase state afigas ped Bepdrandiis transferedatoghe

.- 34h a i.nf,l uxed to the ac Lot t t nospher.e
itz A i e Rty kol PRER AN BBEA dheult 3. B TRRRESOF e
valve @A %nt @hd ligui@ véfiipelantdonnéhidnipipd 6. dhcaefirigeiaht tthisfertbd t62ke

_ NETHOD FOR | NSTALL|I NG THE Al R CONDI T| ONI NG DEVI CE The
utilizagipn 4B Sfipeaused togxchangethsat with thegwdntheropyandsyaperated in the

ey il e i < . . .
iz AEREES| RN R TR
compressen P eehalthe pasz@frigenant boinebtiampiph Gathe pastside gateivialv2 28; and the
installed, the |iquid refrigerant connection pipe 6
ﬁmp“@ﬁ@“ﬁ%§”@%¥@¥@%%ant connection pipe 7 are nounted and
C 3
(DRRE R boblnd Oferiicn, VT gl Ot o lits 16 e mb ofiengable o
from vathin bee rafrigecamn dir¢uioH) isgpedenmakusing the zas sppdratibm devics 31 '

Tl B AR B oo v
is oper%f@%rﬁﬁhk‘ Bhd refrigtrtnt A@SEAg HRMHdnZonBERME F%e%rl]lg%ﬂ i theé top of

of refrigerant”is charged in advance in _ .
the majrefer ¢iyen 26ms intradugéd ingd the lsecondarty regewver 38. Thei qoofing Tifggerant

di.schar ge, val ve. 34c of .t he,separ at jon nenbr an evi c
return S9€ T HT B etk o i GuTE R o olres SR el os o
coolingbde&shis chb@atel o lthéicboler3efih beRE Bdoof ﬂﬁ%@@ tdfABer@htiAcifding

and gas refrigerant connection pipe 7 30 constituting

the nomgporslensablengpsantrodusediinte theispepndanyireecivar 83 dThesgas sefrigaraat

. .ej er o t . . .sQur i . .
o R OB s s e i GG Bal Y i g
cooled biyehd et g ot floeving tHrowkh tAéEod)éd 32i, & pbitidon thuredf iScondeh&d, and

above description are newWy install|ed. <Al RTI GATNESS
the refrygesant {lowarg-tirough the cooler 32 is evaporated. At this time, since the non-

condensable gas has a low condensation temperature (specifically, boiling point) compared to
the gas refrigerant, the non-condensable gas is collected at the top of the secondary receiver
33 as a result of the virtual lack of condensation thereof, and the concentration of the non-
condensable gas in the gas refrigerant collected in the top of the secondary receiver 33
icreases. On the other hand, the refrigerant condensed in the secondary receiver 33 collects
in the bottom of the secondary receiver 33, but is again returned to the main receiver 25 by
opening the liquid refrigerant outflow valve 39a. Due to cooling by the cooler 32, the
temperature of the liquid refrigerant returned to the main receiver 25 from the secondary
receiver 33 herein ts lower than the refrigerant temperature ‘n the main receiver 25.

Therefore, this contributes to cooling the refrigerant in the main receiver 25 and increasing
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After the refrigerant circuit 10 of the air
conditioning device 1 is forned, the liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7 are tested for airtightness. Wen
the liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7, gate valves, and other

the caneapteationt & the ﬂomodndensablwpd ith thettbe ofithielmhainréceiven 851 THe

ant connection pipe 6

the liquid refrig n apnd gas )
evapqraied rrgfgl.gslﬁpt R SPRTpS 5@5939 i @chwgetheat with the gas refrigerant
that nﬁilﬁdésgﬁ’é AR SondahdaBle £01 ﬁﬁ'ﬁ&i foQhé 'i}ﬁa]%[ %ﬂlé &tht @8mprésior 21.

First, nitrogen gas as gas use
alTﬂkl@n:hmtgs yalvesdc ng thessepmrahctmtnembrm idevigh 84 ésthen opened and

t ested.portion.that ncI des d sefri
the spagih o e Aensriondncmbrane vich 14 st ©hfnislF i e space
S, of thefsepdtatior @emhbRhe \t8 ke 6 theh eyMmiufichfa vAiRiHE B&p of the secondary
provided to the liquid 10 refrigerant connection pipe
receiver 33,1the gassrefrigerany éfed igas)dneindiog itlsnqui-gandegnsable gas coliested in the
top ot RSl se e p AT BUBLFH Sl e Piympd B ot SFbER g ence
correspbRdifig tCthe Al ff€rendectRtlv &g tBé cérdenitioh PRBurg d$ tHeSrefrigerant and the

stopped, maji ntenance of the airtightness testin
atmosphericspresurcs egtaplished betyegn tI@sSpa?fe? i 35d thespage Sp-rlsdopor

t. I .
condeb{%?% I\@Eq}éﬁﬁttfi%fek se ?{Sgert?@%ﬁ?g‘ R is E{% € %A&d through the
separatiofphetiisrdne 34tebythiy grassugediffereacd, cgmal to ﬂotvh&wmdrtm Space S;, and
tested  for airti gFtness is released._into

is relegseddutgrhe atmasphsrg Hroygh the disehargsvalkes 3ds Qf’eth6f)“1€h€and the gas
refri gé?ﬁi{ttxhcgﬂdedt ?Stﬁ@#ed%%e cAidclsiid %e&%ﬁ@e S SWith t?ﬁéesgfﬁﬁreoglgh the

quantity o n gas use nairtig
separation mendiramte3fbi. ﬁ)nt:h thisoprraivn lgabeaf pdrformpd fdriapredcebed time the

f ht ness, st..of  t anbi ent as in
non-cagPpiil i 7 deneBuiedh aind e g T Bt cpBRssoR PiRt G A regs refrigerant
conne@ﬁdi‘ﬁﬁﬂ@? 1 EdibchafdeR Hont tHeGEripkliat Stduio@e ‘?h@gorgé‘&ldeﬁ%le gas is

the quantity of oxygen gas is reduced.
dlschaaedrfmelmrcfrtgem argat Hpembthe@nphmg@papms g@lve3®f codling

rerigePi FgHd AC Lmetea TRt proditopg Aottt ouctow

valve 3900 ampaﬂs@{arga Wve34ccohQfiGRetht @adscphRESH HEvisd 3 Divelthen closed.
greater than atnospheric pressure in order to prevent

i (hgseBswhich thernanreomdenseble gas istdéschaped g@ameaang epsration)
1& (¥ lar{TJ?({ ﬁé‘aes difl \511?8} 1?1{9 éérgp?rﬁf c‘iircuﬁ{mg %n 6earg.nt in the

alr hﬁtlness may e SUbS I‘O en

refrigechine biﬁ@nt heisglepfsan®iby thoe ddatiigl d}ie@lltﬂ)ﬁ G/Ststhisﬂﬁlﬁd g Pheway
. .or during the seal gas releasin he oxygen gas )
directionad velye dZ iiintthe StaWﬂP@ﬁQte‘b'a%therﬁ’af halp iR F@ul nstilicalby agtate in

i R I e £ AT s e 25,

the intakasidesofitied ﬁﬁﬁp}dssot BEeisl dognectedsto diee gratsalevdIthechea saunck-side heat

as-side gate val 28
exchanger 23. ll"gxe at -source sxde expansion valve 26 is in a state in which the degree of

opening thereof is adjusted. A state is also established in which the cooling expansion valve
36a, cooling refrigerant return valve 37a, gas refrigerant introduction valve 38a, liquid
refrigerant outflow valve 39a, and discharge valve 34c constituting the gas separation device
31 are all closed, and the gas separation device 31 is not in use.

When the compressor 21 is activated in this state of the refrigerant circuit 10 and gas
separation device 31, the gas refrigerant is drawn into the compressor 21 and compressed,

after which the gas refrigerant is conducted through the four-way directional valve 22 to the
19
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30 of the heat source unit 2 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 the heat source unit 2 is

thereby fed to the entire refrigerant circuit 10. Wen
utilizatio| um'atciesiaahq/gasesidd gpde walve 28 an@the(gaa mfriggramcmmection pipe 7. The

obt ai ne th t t f t
rofigRa G IT 40 SO i o G B FERBMIL thepir i the
room @8d wﬁiansehﬁ) the uﬁﬁiaftioﬂ@idtﬂieaﬁ&&ﬂﬁx@ée‘r g1, Phib eSndend&liquid

are | ong, ditional refrigerant is charged fromthe

refrigerantsfleivs mso thee@mm recgiver gh thrm@hwtbe dquuirgfrtgerant coynegtion pipe 6,
ha d fr OAlt:S
the igh - piof G Ninie2 7, B MR e MO AP R plOFRgropis 4. he heat

sourc&$§i8¢ Expaitioh valve D& ofReted)dshd ddveistrehmGidect e main receiver 25
non- condensabl e gas remaining in the utilization unit
hereings ihe Aateria Whiel b3 AETSR OLAPANINE theres! i adinsieds fhscpamgras during

coolmg ?E}a%h %ﬁ%h@%ef;l ?%aﬁtq{%sfsﬁfeqﬁ )(heas%ctrl(;}iaﬁ’gﬁ%g ﬁﬁgﬂ}%@ggg of the

rigerant connection
complamdr 21 ft@tﬂedi&amg)utdbsmk@adpam vl e26 Dfltjjlesliqapi-slde t‘dfﬂg&hnyt circuit

w.th the refrigerant_jnside the ref er
11is IE‘FTF%SGfl fo !m copdensafion pressufg of t é@ Fefiageran. Speeif @3%@@ sefggerant
pressufe-inl tﬁe f’e@&ﬁ% 29439 &%E@Ed 88 chideRSdtioRPFBRufe the refrigerant.

recircu atlng ererlgerant in the refrigerant
The satimtedigas-liQuidiBulfifhase rcﬁugvﬂanthcmumgnmnmen@uhsmbﬂaag@as

I SC ed durin eration) .A case Wl |
(specilicaily, SEb St p g 1 Ao T SPINEERR PRF 6 21d gas
refri geﬁ'@rﬁ IcbfntlcBibh PiheRollb@Rigahs rélé'hs& Bfthe’s841'gal ﬁfe?é'i&recﬂcfv@stihfo the
is performed by the cooling operation. At this

main rt-:¢ermer 26hthefsame asvdynngjcqomg ioperationy dlhg eefpigerapt that hasdlowed into

the ma BeFPLEY 5ePat i) RDaRmsk Pl eioshiperans gt ptuces

non-cdndénsapIFYas S5Rdr tl?é'—gzissreﬁ‘ligféﬂﬁ@ﬂﬁﬂmﬁ:ﬁd&d’ﬁ)lﬂ&ﬁld&hﬁﬁlﬁas id@llected
heat - source 15 si de heat exchanger 23, and the intake

in the top@é thf m@mere@em Résaskthe liquid refsaerapt is derporanly cgHected iethe
main It %t\?er \ég tY)? hfzqgldi rérpn\%g?aglg t(ﬁ%ﬂél%gd ?r'ogl Pg BB&S 'o?ﬂlevrﬁlu}ﬁec%ﬁler 25

I'n~a s ree o openi n

and tratheﬂrédi usthe theatfsofifcris@le ekpaisioh \esis\tealﬂ ﬂ‘ﬁhﬂﬂlulmre\ﬁiﬂgai‘iht ths
oollng expan3|on val ve . 36a, cooling refrigerant
transfepredl i thegpiwouaeasideapansion Yahes Hhis ckpANdSd it AdnopApsFestate of

gas an® ﬁgu | A4k Qa é d @Gh&ntar SBEL-Sie }ﬁ%t\éﬁ er PN the non-return
di sc gas

ar e va 4c constituti I Ng eparatlon
valve Mdd\f tiee lﬂﬂlg&hmnm 24l Thecdefrigechnt &mmkfdiri'ﬁel tg dise Issapaguatd-side heat

devjce 31 i.s not in use. en the conpr.essor 21
exchangey; 23 15cappeflfo g¥ghangs hgat with ajroz Waler as ﬂ@r@ﬁ& Soeque@&fitevamrated

This e@?gra%sgas ?&H%Eﬁhﬂ iR AR ik Rfo tht REmPRSsor ©ff Wi DBE F8\ir-viay

~drawn into e conpressor 21 and conhpressed, after
directionfal v4lve¢ B2 gas refrigerant is conducted through the

T%lé same %pera{lo C%or%?s% ar‘é?nlgvn%n %%néensabqe gas as the one performed during
cooling operation can also be performed during heating operation. Since the procedure for
this operation is the same as that of the operation described above for discharging non-
condensable gas during cooling operation, description thereof is omitted.

<3> FEATURES OF THE AIR CONDITIONING DEVICE AND INSTALLATION

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

present embodiment have such characteristics as the following.
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heat with air or water as the heat 25 source, and

condensed. This condensed liquid refrigerant flows

into the main receiver 25 through the non-return

val ve 24a of the bridge circuit 24. The heat-source

si de expansion valve 26 connected to the downstream
<A> side of the main receiver 25 herein is in a state in

whi ch the degree of  openi ng thereof
t Frethegit qogditioningglexice ], the; gas separgt ?%M@g thE Separation

memb%x%cc{é@f&eﬂsi& g@nn%f: e l?@tlﬁq{%&ide ﬁxﬁ@ 'iefﬁéer‘én@t énl?:ﬁlt hq airrdslﬂﬂlt ce

€ expansi on va ve [i QUI d-sid
condeneibic grar(speccificiatly seal ghs) temaining eatbe diquid reﬁngerant connection pipe 6

conde t f ot f
and eaygtaeT b pogrebhope s crnbe Aen it BTHEN e of tgefiserant
01rcu11" ﬂ?ﬁ’téﬁﬁe dXideSinstABARASRD (k& Eﬁnﬁﬁf&iﬁ Tordtdtion stap).CRHferéfbre, the

the refrigerant. The saturated gas-1liquid
size ofmhbtgapkm)smtmafdﬁvlgeﬁ&nan bhreedueeskinegmparisam to the use of a

sabl e sheci
converiptah S eRtFP B PR A AR ebiiauists HRER ARy SRER B gen
The s&@ b1 ih8 %%Qt%ufc@ RIAR @ik eHerdTbikot nfdi’d:dsétWaﬁ@ tHd‘ﬁaétﬁitﬁﬁ%@eﬂﬁon
t he seal Eas therefore 17 flows into the main receiver
duringag-sihiasteBatiangapdgomitied. has fl owed into the main
<B> receiver 25 is separated into a liquid refrigerant
and a gas refrigerant that includes non-condensabl e

OBsthe altitendi@isningfdevigen ptht comptessordlisieperated (specifically, cooling
non- condensabl e gas then collects in t

operatigg qf heplsrg:pRaE?t0ngS perfermed and 4hg rery @ﬂﬂglgséf‘gifﬂag;@*ﬂ%ﬂg in the
refnge%%{mg c'tl M &%L I6 §99s hé&lrgllilgteﬂ% FeHeP GRINMBE refig @it ir the

romt otton1o the main reéceiver
refrige?ant aﬁﬂult ﬂamﬁlernbﬁdohdbmﬂﬂe gmdlsdxargecseap aflied thecheptegonicernit 2 is

connefghe 6 gilEs oM g e T Eva GamsetoropiBetss b fin e device
1nstall§h&n ?ﬂ){}?%geﬁg%lﬁce ?tffoﬂﬁ‘ﬁloﬁrkgeﬂ) | sl ccﬁ\ﬁ@uﬂaﬁom the pressure of the

trans utilization unit 5 via
refrigenam an@humnon@hmlcﬂgas thdt flovebdiwicelye élpatcmutcezszlde hepexchanger
liq -sj de. UId efr t
23 andhitblleation-sEheenchmeer ST js RarFat e At EEnd Bt 5438
separat]cg fHrh ke %ﬁm‘t’ fHat 1r§ldd§s A IBeHlylpReseiZrdngn-conadnsablé Bas using
he air in the roomand evaporated in the

the gamelphnamatl dovics3 H ba\he@thee,smﬂﬂi@tnglemershranerﬁwcea% gbd thearpn-

conder&aél :gl?}f% {si li]ant 1;! tcbglreg)ﬁtmde 0 {elﬁ'ﬁl e(r)antt Qﬁcu}i: P@Tﬁﬁﬁor 21
confi gﬁh@ﬁoﬁ ' tﬂ@pﬂ:@&ﬁe dilfeYéhce Betwa sl tHd’}ﬁlmzfr? hﬂde Wctﬁcﬁlﬁ;}@ thempad:e S
val ve 22. Durln? the cooling operatio t he dj scharg

&

side) apd therrecarary e CRect BoRINGR BUSaridiab Lhg sparapion gt ane 34b
of the %Acdﬁ)%rh Itlon e Sld d95e tcaﬁ 'b[e gr%réasgtp ah@ ﬂf@:es'é{wegﬁt;ﬁﬁ‘gefﬂéﬂeﬂ% of the

separ at 1 on accor di ng
non- cohdéﬂs@bllel’@s trthe sqfarqlromoﬂdnlhsrene Hbr sin thetrhbreglaﬂsenhanced.
refrigerant n val ve

dashe @qwg@ﬁa%@rqo%ftﬁb Hee tAR B o shRGEEE 8%%‘2 Fat et
pO!’thIF&fl the Féfﬁgexjaﬁ‘t thiA1dv¥beBeen the heat-source-side heat exchanger 23 and the
utilization-side heat exchanger 51 (specifically, the gas refrigerant including non-condensable
gas collected in the top of the main receiver 25) is cooled by the cooler 32 disposed in the
secondary receiver 33 and separated into a liquid refrigerant and a gas refrigerant that
includes the non-condensable gas in the secondary receiver 33, and the non-condensable gas

is separated using the separation membrane 34b of the separation membrane device 34 from

the gas refrigerant obtained by gas-liquid separation. By this configuration, the quantity of
21
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the main receiver 25 is introduced into the secondary
receiver 33. The cooling refrigerant return valve 37a
and the cooling expansion valve 36a are then opened,
and refrigerant as a 20 cooling source is circul ated
into the cooler 32 in order to cool the gas
refrigerant including the non-condensabl e gas
refrigenant indindang the hon-cormlenasabbangasrthiatrie pmicessed 88the Fhparagtion membrane

frigerant includin e npn-condgnsabl.e gas t .
34b of flclspRRTRGHN PRI AT CREe SAGER B FERErURY peang gisyhduid
separ%fzb‘ﬁ' i thdechitfary RicEivBEI R the dlaAVity S Cgag Eﬁgﬁg&taiﬁfe‘ﬁcﬁﬁ@& ffl the gas

, a portion thereof is conderised, a i
phaseoéthe speondary facoixemidp during gas-liquéd sepatation 8an bgreduced by cooling the
ndensahl e
€

. evaporat ed this tinme, . si.nce.the non 25
refrigGIRRARE oera2, ot ShiTenn b ah frbaRar Eondenatiiy BEK
increabéd. ThB@f610] e sepaedtidalethicitnty dffthe 8RB corlehsably @idtin tHedWparation
non- condensabl e gas is collected at the top of the )
membsanecidypf yhe separation megbrane devicesidican be fanther gnhanged. | ack
<C> of condensation thereof, and the concentration of the
non- condensable gas in the gas refrigerant collected
| Ih thbairtcofiditibningelesee dNtha s separitivh idedide 31 ixcdonasaed toQhe main
t he other hand, the refrjigerant condensed in the

h
receiveietop@¥idpd o theiliand-side refripeanteirgpit il |, anddhe,Ben-eendspsabigsgas can
be sepafatedidiaidr egr%?(%@ z;/s%@gargﬁ'én Hériﬁegﬂ: dher 8 ele}%élr%tg ffg%g through

main recel peni ng t lquidr
the liqoid-filowfugdrae cR@ait 1 Dissseparatedahtoradidayd tefiegerantland aP3s refrigerant

. th t enperatu of the liquid refrigeranf. returned tq
that in ges b andeRTay s sasean oo At oL 86t RABFGFocd ity i segaation
device A8 r&ulc&d. |’I@1\é'%f225€totfﬁ_|§§h§a@ QepRAInIRNRB1 1 LAHRRIALI B fRdbd2a.

mai n receiver ) Qrefore, this contributes to } _
cBy réduginghbe arabuntgé refrigerant inbledmginenicendinsahie 22s thaids cooled in

th coq e8GR g s S 281 s G RRBONETBRR) Goodea
for codMBARE AlEEerhmiin HELIR caPalBo 6ORIIuBE. sour ce caused to

exchange heat with the gas refrigerant that includes
<D> t he non-condensable gas is returned to the intake side

of the coppressor. 21. The di schar [ v 4¢ of .the
QoG R SRR ot 535 B PR ont e e, ebfoe e

cooler BD @osdtit@thgSIBe 9is deparatiepacatd Iinisidatechaeer Sthichiuses as the
opened to the outside. Since the space S1 of the

cooling eqyaecathe sefrigenant preifirallyceration of the sefrigenant ismparagdy collected

. i - . t Ve 3, the gas

nlme%%#ﬁ?%%ﬁgE?P?§£g68§g§&%ﬁgﬁ§%¥ﬁ6&?ﬁghﬁ§%}gondensabIe
$inceaht besle3R isa dokled héap randfert thibe digpasad asjdertbe sicordard 3
is_introduced_ into the_ space Si, and. a pressure

receiven 33+ addp isegrally fasmsd Waﬁhﬁge §E5ORGAEY FRCFIVEF &hdke mumkis of separate
' faet g id Shbli ant and the
comp o R B P o BhBATL e e
<E> space Sl and the space S2. The non- condensabl e gas
i nsi

Itlﬂ é{eé?xggogidgi&}nhe e?’EFFgZ SFﬁ(B‘l%gryt rlggeiég%gqs (%nniegted so that the

liquid refrigerant that is separated into gas and liquid in the secondary receiver 33 is returned
to the main receiver 25. Therefore, the refrigerant in the main receiver 25 is cooled, and the
concentration of the non-condensable gas in the top (gas phase) of the main receiver 25 can

be increased.

<F>

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

connection pipe 6 and gas refrigerant connection pipe 7 are tested for airtightness using
22
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caused to flow toward the space S2, and is released
into the atnosphere through the discharge val ve 34c.
On the other hand, the gas refrigerant included in
the fed gas collects in the space S, w thout passing
t hrough the 15 separation nenbrane 34b. Once this
nitrogeR @bt AldthrSed1@as ana thescabghsfiofelénspd R thel@@oiphere. Therefore,
the non-condensabl e gas remaining in the liquid
the ameimt pHexvaen 288 thabeamains pithe hguidneffigarnt eannpefignpipe 6 and gas

. . - . : . . .
i Do 87 T RO e AR Tl e o
recirctilatedh thiv@gh eier iefigepartt circuic b togther avith thdwefiigavantrogn thereby be

expansi on val ve 36a, cooljn refrigerant return valve.
reducgg 0 it degRan Kk QBT Ay PRSclTeATY & the BT e & relFigerator
oil cat BE Efifafigt outflow 20 valve 39a, and discharge valve

4c constituting the gas separation device 31 are then
cDaygeh gas(ielpded in thdapbienhgasnn thecoriighmeabiested portion can be

eSS R N A RS P e o2 B s
gas durRigth& S dsB tdstifig stef of tH@Qeatas edlédsitigtsteh) | S
performed by the heating operation. At this tine, the
<4> MQMWTIQNTECH onal valve 22 is in the state
gﬂgtthg?'i%g‘geﬁx? itoaﬁq g%ssh eagatlglgngc vidd fl', Hie .blix?é) felﬁggér&?tl dsgd to cool

arge’side o

the ga§ RifRE&asAhcldding hofi@Bneaissle g8 infrodgrE into dite Gabmdarpteceiver 33
] 28, and the intake side of the conpressor, 21 is_, )
in the semieret? isdetumedie thydntake gide of theipompaessorsduyia thesgoqling eeftigerant
: X ; . .

outtlof AR ST cpipicieH BBl f PGS i EHRATSIU L NER Wimpsor 21
Howeve, iﬁ(‘jdo\l'ﬁlg&elfri gbrant aitﬁloiv&imh'ﬁ 432 stayhilsoteqaovideddu ashtotfomrem a

cool i ng expansion valv 36a, cooling.refrigerant, .
conneghom fehv ey the caoler 32and e doVBiream sidq g b beat Sovreq s gxpansion

. | V, . .

valve 2P @ppcthiithy beitiebE i GRnaRtanE L b KR S g AR Pansion valve
26 anddby howretdrh aalees24t and 24ddf tha brdgheirauis243,casam Hic gan separation

oo 5 el 08 BB T 5 6 RS i ey 1 o

presenPRBdIRAt o SRANAIMIFRE. Flevi ce 31, the gas refrigerant is
drawn into the conpressor 21 and conpressed, after

<5> MODHICGAHBIQN2 refrigerant is conducted through the
va .19 .U

f.ouy - di recti.onal | ve 22. tq,the tilization .

Jithe Efehebfiinegaas ssmpfiifh B ioh PLaME AL gk g iBauced inco
the cod1&f 32 @8 HIR dootiAR RetFiérant iRfIOW chrcuil BE that Edrnkeete tRexit port of the

transferred to the utilization unit 5 is caused to )

main reoeivenRdendh dgtcopler B2 ihesed as thercopling refidgaian Helce Meregsed
oty Rl 25 1 SO P 3
cooler B2O@bwever,2bcdoling ugftigérant ihflowicitcuie236 gay daprovidedeotas an
introdfi s e icapler d O TABe SIS e g GH by (weh fntake side
of the &)‘ﬁﬂ}réssor 21, as in the gas separation device 231 incorporated into the heat source
unit 202 of the air conditioning device 201 of the present modification shown in Fig. 4. In
these circumstances, a configuration may be adopted whereby the flow rate of the low-
pressure gas refrigerant directly returned to the intake side of the compressor 21 from the
four-way directional valve 22 is limited during the non-condensable gas discharge step, and

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

21 after being introduced into the cooler 32 can be maintained by providing a bypass valve
23
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downstream side of the main receiver 25 hereinis in
a state in which the degree of opening thereof is

adj usted, the sane as during cooling operation, and
the refrigerant pressure in the section fromthe

di scharge side of the conpressor 21 to the

236b fog @ircolatifigbloskitg texjoaaplessurey gaswefriferak flolving theotigh-thé ittake side
refrigerant circuit, 10 11 is increased to_the

of the commpetssen 3 10/ fhara dha intake side 9 thegtampgessang 1 The Valve is mounted
betwegﬂJ fife! Jflh&@élls&;ﬂh {lﬁ%oﬁﬁ aé}egﬁ%&ﬂit infl6Ww %8’1:‘151?236‘0f f3€ itk d'side conduit

recerver ncre he condensati on pressure

of the @f)mbi’&sdr@‘ lrangethaﬁinctloﬂ' ith sl eooding defiigeraht ontflow circuit 37.
hase refrigerant including the non-condensabl e
<6> NQQPIFE GALION Xal Iy, seal gas) remaining in the liquid
& he %B@Jfﬁen@lgﬂ&ﬁg&sl &P&Qﬂl&?d@l&@@l?ﬁﬁ ah@b81,48¢ é’JHler 32isa
connecti on pipe ow ng the release of the seal
coiledgnast trmeeemdreahspasedsmsrdeahq segondaryredcaiverdbilaweves a qom;:r 332

ot 50 8o 2B AP Do o BTG HBoran

mtrodhd'ifo% é?rchit‘?.ﬂ'fgr EdphbiBR tAOtecoNdhrd réREver 83 td BRNEbS theAlain
I ncl udes non-condensabl e After the gas

receivers3y, iag gy thatgas separation daviee 3gbmc@m¢d?é¢fbmm thedigat sogree unit 302 of

ct ed = and the
e PGB e e R k(BB OB 0. o1
<7> MO®DIFIGAEIONI4 25, the [iqui d ref ri gerant | S d| scharged
fromthe bottomof the nain receiver

t Incthe pbovementipned-gasiseparation deyices p bl 3d x%%\]n en% ?13 lyghe lquid
refnge%zgit obfHaiw Ll fo‘?fdfs'cﬁ*ﬁ %ﬂgtt l{} Sé%ér S Sdcofi QCJehfér 33 the
-sour ce side exp I's expanded into a
liquid tefiggrans@dndémee bpfthe @@ﬁer d0and icollected 1anke battom efithe secondary -

to the heat-source-side heat exchanger 23 via the
receivarcha.if EpReatediaiay &0 TR dhe G ERLT ERIBNdp FHe fmpin JaceiveR 25

Howe\;e?f{]ﬁ(ﬂgg ?&ééérﬁm{tﬁé\b 39‘6&945&@ QQQB be PHVEEdNo98 td'ffn a

exc I'S caused to exc t wth air or
connedtidhéietvaeentthesdeondarg ceceiver Ahandtha ;dowaste@m gide afihs heat-source

evaporated as refrigerant is dr a
side expaRHPREalS? 26 fSngpiicsla bPSED {ieyfd St PO af Byeperosse side
expanslSiEy 518686 AREMR o et vaN &R hEd Q@d BPthe %ﬁﬁg@éﬁ@ﬂ' 24)9&Sn the
as the one performed during cooling operation can

gas semrrgmnbdeviperdBo nmmipajamed irgo bhechiciahgpuegsamit408rof tgi aiceonditeoning
ure fo rati.o t he sane as that of
deV‘cet“Hg Ogglfrgf’sfeB{]m&g?’f IFERhoRiRdD 2: 1$.25r di schargi ng non 30

<g> MeHAAeseRIoN gas during cool i ng operation, description
thereof is omtted. <3> FEATURES OF THE AIR

dortint ahoesmmlmdlg@esmtlpmgmms&m SN 23bmanded 3t Hbrsegondary
I'CCC]VGI'E? aHn'g en?clhotlér %oggﬁl nGfe lnt ?tﬁe?ﬁo E&ﬁ)lgctg?fo the separation

accor di
membr@ﬁ@@ﬁhé@m via W@s@ﬂﬁhoﬁt hﬁhﬂ:@ztmnn&ﬁdmﬁom&r(tdmeﬂ)‘ blowewemthe

separation membrane device 34 may also be integrally formed with the secondary receiver 33

having the cooler 32 disposed in the interior thereof, as in the gas separation device 531
incorporated into the heat source unit 502 of the air conditioning device 501 of the present
modification shown in Fig. 7. The number of separate components constituting the gas
separation device 531 is thereby reduced, and the structure of the 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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20 <A> In the air conditioning device 1, the gas
separation device 31 having the separation nenbrane
device 34 is connected to the |iquid-side refrigerant
circuit 11, and non- condensabl e gas (specifically,
seal gas) remaining in the liquid refrigerant
connection pipe 6 5 and gas refrigerant connection

membrhmede?(/i@afm diel e sedoadggdedeiver B8 ntuyt Alscise imteghkd1B, formed as in the
efrlgerant circuit 10 after the device |nstallat|on

gas sepagatiofl dgyice G meprnoratediinto theheak SoyFPesinéi)02 of the air genditioning
devicd 5@1 oPﬂhE ?ré&@ntt xﬁ@d:ﬂ@a?tlo?ledﬂ@ﬁﬁtlﬁ aib. @e?hgﬁun?iﬂrerccﬁ"ge&?ate components

reduced in conparison to the use o convent’i on
constitytpng thé garasepsamtian devionolewsitiisreyhmtiucedand ths sauétaregef the device

.. gﬁﬁq%ity of adsorbent agent. The size of the heat
IS SIMBANEGe unit 2 is therefore not increased, and the

<10> SYODIRIC APIONEY ati on 10 during on-site installation
can be omitted. <B> In the air conditioning device 1,

t frethe ahpremeentioned gasssepyretien dayiqes 3dcl 31, @3l %Bl é33b|5|3|11gand 631,
the secc%%aléayg O & hig &t %ngegtregﬁm atrﬂféﬁ rflﬁcsef\ﬁ r2§ rvg}n& &ﬁ lgﬁ? gerant

ensa

introdG&@ivaasiicud BSpbtﬂQBe Secandhry rdc8ivees3 maylaload ihtesRllp FormyddWith the
the refrigerant in the 15 refrigerant circurt 10 in

main RepRiVEY. BoMdbnSanicaagtion é?\g%a?rlgl@cgpw@fmath@ heatiseurce unit
702 of3R¢ 51? %oﬁ'cﬂﬁéniﬁ 'dng 6‘?89&@&&8:1&}?&1{1&6 o'nzsgl)\%'grl]n F@wb Onder
via the'refri éer connec I an I'n e

these devinsaances) tHeadob ki B@ mastbealiposdd ingide #id se€oridaty feceiver 33 and

) forrmtlon step).. By this conflcﬂ%uratlon the pressure
main rggeiyg 25, pethopgdp &ig 9ahhe RURbEr oM denmsats cempanenty constfulig the gas

separa?ﬁxé utl H‘lelsl?ﬁéts%ﬁ%ﬁﬁﬁéﬁaﬂzpﬁe EMWWCC 1g§m§ﬂgied

I zatl on t exchanger 51 I1s Increa
<11> M@DHICAIIONeBsabl e gas is 20 separated fromthe

R b oL B 1,
731, th%:EOBE:Yé waﬁdfﬁ?ﬁcﬁé’ﬁfaf—ﬂly BRVIERARL A0 ARY tHeSzad 4efng@1‘3n€ ii€luding the

non- condensable gas 1S discharged to the out
non-confensnble igag evliasteddn theutop of the nByin reviciver %rﬂovgweatm oopler 832 for

re difference bet n the prima
supereq Jfnglhf Tt Fiepwll EACHom SIS B g R FreY mai R aapgpeted
betwechitR@ndiB Re@ vabiak D¥a aldBALSErAEEbrigzedifdai 29%and BR entrance port of
separati on nmenbrane 34b 25 of the separation nmenbrane

the mamer@c%er% csm the ga&ﬂ@p@ag@tddevacmﬁ&l Hewusesdharthe heat source unit 802 of

the air S&Idlt?(g n%r anfetﬂ%ﬂrg C an t ??9? 0] Igg%ggngﬁ% ell’? ghthlsl %SC

since aIl hﬁ tmefrfgéfuiﬁ S aii geth g h dheSlidiad-gide $éfERerant dlfe\,ﬁltélll fis cooled
conditioning device 1, at least a portiaon of the

rather thagy f pegionAReTeofatheramonst elcropbingirefigerpiet flovdag Heeush the cooling
refri geﬁﬁ%nrc%ﬁ%%gﬁé C(?o%n@ 'ggur%] fhereases. However, since the concentration of the

non-condensable gas included in the gas refrigerant can be increased by separating the
refrigerant into a liquid refrigerant and a gas refrigerant that includes non-condensable gas in
the main receiver 25, the effect obtained is the same as if the secondary receiver 33 were
integrally formed with the main receiver 25, and gas refrigerant having an increased
concentration of non-condensable gas can be fed to the separation membrane device 34 from
the top of the main receiver 25 via the separation membrane introduction circuit 40.

The separation membrane device 34 and the main receiver 25 may be integrally
formed in the gas separation device 831 of the present modification, the same as in the gas -

separation device 731 described above.
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utilization-side heat exchanger 51 (specifically, the
gas refrigerant including non-condensable 30 gas
collected in the top of the main receiver 25) is

cool ed by the cooler 32 disposed in the secondary
recei ver 33 and separated into a liquid refrigerant
and a gas refrigerant that includes the

<12> O THERNMOBERIEADEGNSN t he secondary receiver 33, and
condensabhl e gas .is separated. usin

- th
SPGB 565 P3P dRECGLHandl S ARhBAn®1, 731, and
831, LRNfiGBradidn id) Be dddpted %65&)?;] dl %ﬁg%ﬁ# tlfl?)@tiéﬁé%ﬁqna%(%deof the cooling

gas-Iiquid separation. B I guration,
expanggarvalve\3 6afprovidedstorthejevadmi refmgeradt imdlowhaircuit 36 of the cooling

. _nhon-con sabl e that is . processed in t.he .
refrig @GR G o eps a0 Sbe Grd BipRrSap e e Rt bat flows out
from 188kt Port‘bf BRI AR rbQshs 28 iPexpagadr m ng gas-liquid

separation in the secondary receiver 33, the quantity

<SECONDEMBOPIMENE® included in the gas phase of the

<t> STRECCRTRE O PRk R e BN GYICE? PR 2 00 o
3Rig. ANk 4 Sthe@anc gt bOle edfriphrant@ituit Of e EAbditihing device

can be increased. Therefore, the separation )
1001 asramjexprpleofdhe rofasHaondavirenseerimedas spepndipmbodiment of the

L T T
conditiomirelj deévice cagalsie vt cevlihg ocplratiomand kgating operatioh\the sanFelas the air

conditfoRiE e cof ¥ £ EPBRGTISR. i 15 BEYIOZA B BHchcat source it 1002, 2

utilizaRON AP B4 fid B8R S coRfiectiBh Pir EHd U8 FO@LeRH: Qhnection
) ?? r the e? ri 5

the gas separation device 31 a er ant
pipe 7 fibroseinnectingrtbeibdat souree it W0AR- withl thenedlizatiper wanit 105t Sinice the

BOENER TR N N TR T I T,

separafi}ed&NBING3195 tHEAamRIa0 888 sLthelalt dol8itidAMg URPRE ALJF P first
device 31 is reduced. The size of the gas separation

embodifuentcdesgripteartheteef sfomitede reduced. 15 By reducing the

unt of refrjger i ncl udi ng ngn-.condensabl as

CHRERS smptfontd Pl APaL i PeosSd SMSHTRTE B P S Ofmesed of o

cooler SEAdeRbARIYy ER¥IVEL3H hnd bREpRdtTontherRbrahd @6vidd 103aE8M¥e the cooler
needed for cooling the refrigerant in the cool er can

32 and ghessecprdargmsebigr 3 Xkfpreinrrse hersawe b thegoslsn B2 and secondary receiver
33 con%{ﬁgﬁﬁégl%%%o Féé)?r i35 d8lik ?f{i}? :ﬁtrnégt%%ggbngegl\(,l (ﬁgcrﬂptitogglﬁe?gosﬁs

cons separa
omittedlevi ce 31 is the heat exchanger which uses as the

BRSPS PRBbREE dPties M B igUFBRTIsgPEBInelbe Bep-cppensable
gas frofr;ngﬁcre ggée{égﬁge‘f%t }’)E{Jﬁ%@f&%ﬁ@-ﬁ@ﬁd%ﬁ‘ﬁﬂﬁ%ﬂ% fhb Secondary receiver
33, and discharging the separated non-condensable gas to the outside of the refrigerant circuit
10, the same as the separation membrane device 34 of the 1irst embodiment. The separation
membrane device 1034 is configured so that the gas refrigerant including the non-
condensable gas collected in the top of the secondary receiver 33 is introduced via a
separation membrane introduction circuit 1040 connected to the top of the secondary receiver
33, the same as the separation membrane device 34 of the first embodiment. As shown in Fig.
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 S; (secondary side) and a space S; (primary side)
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Since the cooler 32 is a coiled heat transfer tube

di sposed inside the secondary receiver 33, and is

integrally fornmed with the secondary receiver 33, the

nunber of separate 25 conponents is reduced, and the

structure of the device is sinplified. <E> In the air

conditioning device 1, the secondary receiver 33 is
comnuuiraset eith the wpa'atiammelﬂb'rmiinkwchfctibg efrauit 1@40;1h distharge valve

separ at Lnto an d in the secondary
1034¢ GBBF e tosBe B Spu LSS BRI AR ORGP 4 cpgmected to the
space N} %QBQ fn%seﬂt Qﬁlbroﬁfnﬁérﬁ &f RBnbldhe thHR i sr@é{)ﬁlélE ©f §él¥&fve¥}5trh§Smlttm g

cool ed, and the 30 concentration
the gas mcfr@mdeﬁsmtthe geparsfrigerarit ¢hat op;h(dgashqams@domsabhegaaﬁs wsed for

receiver ased. <F> In the neth
the sepfrafion Fembransd 03¢F TR pE BF fitinertian snetubrae 1es Atogapgus
memwﬁ{erdo&q:’oaw of @ﬁdl?ﬁﬂfdn@ PncPhREned a ¢ ofEfubbef fkmBFa8! or the like.
connection pip are tested for ai rtightness using
The tepm "moppasgesmgmbrage” H$ﬂ§1th¢éfrm safers tga bomagenaul einemlann@ﬁl@t does

not hakfg arlfljgg ﬁ'ﬁl%gexj J}Iegctrgglglﬁ% mc ﬁ:rc?pore%] gﬁc?)ha% rtll?()se gseessed bya

gen gas a emal'ns

porous ﬁfehib@ﬁfeaﬁﬁd m@m&mg lepawmn&carrdlr@as thddiffétegeé Binthe rate at
connection pipe 7 after these stgfs can be reduced.

whichgas perReaHes e MEIPEER Vimde ProSErs &y isso Yo F1fusiAn ad
seso AR TRLTEARE W ol PO ARt b g sl At bvin
high salndility rethe atsnebrae, @hd esdtpermeablectorled rbogjérgassimpoments having little

efri erat r oj | _can be eli gen
solubififyp Jnahﬁ.a&wgfg%@tﬂa Red oaﬁﬁ)‘ %( Ve 2s dhe reGigeapnt of
the alr%haﬂn@ﬂl %%vf‘é@ and§hd RBD ¥r REPPURLABY joiHe %&1k£dii;éﬁ‘?§er£ﬁ}q{4o7c or
nmbi ent gas of the airtightness-tested portion Wt
R41 O/’swlh hagas higher bglingpoiat than graterespor; exigengas toe pltmgen lgas, and

e 55 UL B 2Bt et LSS b P

therefdr€ Eélb&ﬁfe%adéﬁﬁﬁ tﬁ@ga‘%‘}@fn getdiBrBAThE g STefflefdhk that includes the
i ncl udi ng non- condensabl € gas introduced 1nto the

non-cogdermabligrgps (speeiiivally, 8@ fed gag thet is e ghemigarei of thegasraGigerant and

i k f h 21
non-canfisnble B¢ e ath sl Bp SRS ey itealtd A0 driids 24
refrigefdd® b &1 becausétitol iy FrBinatke sﬁdc@ S, € the @?ao@ ®IPA gasreffrigitant batflow

However, a cooling refrigerant outflow circuit 137 may
circuit 4 P4 bistsoyided saiestoconngst the spagersf theseneetionmembransaigvice

1034 af;%li1 ﬁ} 8813(8 gldg %f gl%dco}n%?esggrms LAERY aséag et gelIaHFreturn valve 1041a

source si
for circulating/blocking the gas refrigerant transmitted through the separation membrane

1034b and returned to the refrigerant circuit 10. Since the gas refrigerant outflow circuit 1041
in this arrangement is provided so that the gas refrigerant is returned to the intake side of the
compressor 21 having the lowest refrigerant pressure in the refrigerant circuit 10, the pressure
difference between the space S3 and the space S, can be increased. The discharge valve 1034c
is capable of releasing into the atmosphere the non-condensable gas remaining in the space S3
and discharging the non-condensable gas to the outside of the refrigerant circuit 10 by
transmitting the gas refrigerant in the separation membrane 1034b.
<2> METHOD FOR INSTALLING THE AIR CONDITIONING DEVICE

The method for installing the air conditioning device 1101 will next be described.

Since the implementation procedure except for the non-condensable gas discharge step is the
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val ve 26 (specifically, between the downstream side of
the heat-source side expansion valve 26 and the
non-return val ves 24c and 24d of the bridge circuit
24), as in the gas separation device 131 incorporated
into the heat source unit 102 of the air conditioning
device 101 of the 20 present nodification shown in

same @ ¢ the methbod fDbIskIITheNird ohditiohingatevice mesfithe fin e@md8diment,

separation device 31, the liquid refrigerant
descqpﬁg%%ﬁﬁ%fg SPREYEA t he cool er 32 via the cooling _
<NONSEONISERSABILE GAS BISCHARGE s connects the exit

port of the mmin receiver 25 and the cooler 32 is

us“étﬁrélse selalagasosarqlcraged ¢l lugudarde gate bed 27 frel grassidkbgate valve 28
ef erant udi n condensa troduce
of thei g AtF e IR ar ontied 2 e R AR B b Croe Setfgerant

circuit iy @ﬁhza’hoﬁ%ﬁtl ﬂﬁldrtﬁé fdfﬂgéraﬁttcu*cﬁft lo® et ehCdbutceaht mim are
be provided so as to introduce to the cooler 32 t

Connep@df Precesbiigesang sharged in @éﬁ@ﬁﬁ intorthe heat@mgrc@ hni6 d g62 tsnbereby fed to
the enhﬂ:t 1%5? e%lg%l c1? E 1(5 r\gg%? lhecess t2e g { r}} 1[1%eech|%§flty'is not

epar I on I ncor por

obtainsdusiag onlynthe qaﬁﬁupbf telfi€gerinit chongddl ir ﬂivaﬁ@: idfVihe BeAQbuRk unit
the presen nDdlflcatlon shown in Fi In 30 these

. 4.
1002, gqqhdheat @ Ll geraRl AONBRALAN PHIES degearamst addligenal eafyigerant is
charg I'}?orfllt Jtﬁ[ig adheeld t@dé THY tlﬂer rﬁ’%ﬁéﬁs d‘gﬁﬁ?{yq{{gé%%ﬁ%?{e is charged

lrect returned I nt ake
from tﬁdoﬁtsmlmWHm reﬁ'igarant/\mylodch&gﬁd 1andbancalime tik?hdas sdurds dirdel]1002.

ring the ngn-conden abI gas di schar st ep,. and
The scghgas{His peat G RO Fedeg blf; @15 Jmeiniean o ijlgafiampnit 5 when the
wiizal) YRSt 9t AT, 4B SIS S5 b e
remalmm mx the pefd gbrpntpronueation gipes ioyqnaskfollawing tR8s<aB gas rhlnasmg step is
cir.cul at /b ockln t essure. gas refrigerant
thereby FBW‘#‘@”‘? dagHeerant Hﬁgk%r i amcﬂ“c‘("ﬁggconpr essor 21
t18/this @iFchib Strhdiira ke SbidpreQdor L §s me{eﬁsﬁﬂrop%ﬂatloﬁ R€performed for
valve is nounted between the junction with

recirculioigi theyrefiagerpnjan thetrefrigeraphcicuic 0.t 236 of the |nt ake

th Ll
T e PR e p-oBfer Rl it & inchiall furinkndo s op@Rign
MOBAsE vaA Hrsedckdtibel én VBRKERE BhdrAsCiof ib%lr&ﬂﬁﬁﬁg'ilte'ﬁ‘?gbrant in the
devices 31, 131, and 231, the cooler 32 is a <coiled

refrigeraheirquita{iis performnd byl thp seeling aperation: Alcthisdion dhe fpur-way
dlrectlci;n?lg?néltVﬁ 52 #3n thOWRY ?ﬂdlcﬁed:%? hg éoﬁg’ ﬁne fnr%‘gbf 1S g@ ﬁﬁc&ﬁ& ¢ state in

e Secondary recei (
which the didehargaside ef thegaeh@ﬂéssoﬂ 21ti6 lelchteﬁ o CHergablkide 38 tHeMeat-source-

connectln the secondary receiver 33 to the top of the
side heghgxghanger b dhe intake gidejofy therfompresseredais sPANSRIcH 4 theegas-side

gate vaie 28, PRORERBHRE sidB e LpdnlfonVaie 25N L LstB i whlkA RE degree of

opening thereof is adjusted. A state is also established in which the cooling expansion valve

36a, cooling refrigerant return valve 37a, gas refrigerant introduction valve 38a, liquid
refrigerant outflow valve 39a, gas refrigerant return valve 1041a, and discharge valve 1034c
constituting the gas separation device 1031 are all closed, and the gas separation device 1031
is not in use.

When the compressor 21 is activated in this state of the refrigerant circuit 10 and gas
separation device 1031, the same operation as the cooling operation is performed in the saﬁe
manner as in the first embodiment. Since the operation of the refrigerant circuit 10 is the

same as in the first embodiment, description thereof is omitted.
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the air conditioning device 301 of the present

nmodi fication shown in Fig. 5. <7> MODIFICATION 4 In

t he abovenenti oned gas separation devices 31, 131,
231, and 331, the liquid refrigerant outflow circuit
39 for discharging to the outside of the secondary
receiver 33 the 15 liquid refrigerant condensed by

t HhecopetationIar dischaegihg eetroa-dondénvableqial Gondihe iré@igerant circuit 10
33 j.s connected so.as to return

R 3 M NN o e i
increzia'ls‘lﬂi@fﬁ@ %on&nirhgbﬂ 8 the fnéh-tggﬁ Satb'bid id¥he gﬁsqléﬁ{ ggg%’\?\éﬂ;ﬁ% top of the

so be provided so a orm a-~ connecti on
seconglhwy reeciverdidriy theomiewas in 8@ fasienmbvelinemndésceiptiorsthdreobis omitted.

t he .heat source. side,expans.i o Jve 2

The cpgRiaR i1 (13 R a4on EBHR SoUB0A LI 5 Arraioge belo he
heallowmy the opérdfor’ BestiBa o8, tha k¥ ErefiPeedd rltif valye 1041a of the
non-return val ves 24c and 24d of "'the bridge circult

separgtipon mergbrape denace §R34 is opened: anshthd eefrigeranBressuroingide dhesgpace Sy
i . he it 402. of. t.he,air condi.t.ionin
of the gt iR BarB RV EE 1084 b <Al B0 Al losbiiR o IpetPtiran
flowirfy thrdlighVRDIntAKeATdeQY the tdinprosson RONSIHE the epRe SJAF th i
0wng;eparation devi ces 31, 1&%, 331, and 431, tﬁg e separation.

membgatteqliyigeyl 034 5s thep epmpyunizated aNifhhde toreoftbe seaondary receiver 33, the
. o es e ! . t
s 00 T8 bt IR A ORI 5 NREE ST} e

e devi ce

second@yibeceiver BB iy mttodtdedrintoithi€spate 81) anitla\peassiire diffitence corresponding

separ ati on nenprane device 34 may al so be integrally
to the diffeaenpe jeeantibe SndsAAHPY PresEEP obihezeivicarpt pRyl thp gressure of the
. . . . i ¢ i
itk SO0 38 380598 o i e 19580 iy 1 s
refrigesantrincuded in thd2dgfs tdlkectudrin derspated Sy tigereford foeced@Hrongh the

t.h t. 30 dj fication.sh in Fig. 7. The
o oSS ALt e e B T e
S4, an® RRBAMIAD tKletkE sRE bR Jgﬂ?{r@sﬂgl&; iff“ﬁil%fgﬂ’th@é‘& reffperant return

structure of the deV|ce_| |ed.._<9?
valve NADR FTIgATunaMn@ensable gaa$impepaeabid gas) tandigieg imthetspade S after

psin e R 5 SR e e e

releaseGRRY tAt b@ibsgRde b9 opéding tHradiscRde Fhiven 0344 ORB iR BFeration has
device 34 and the secondary receiver 33 nay al so be

been perfpragadafor ¢ prasemlad tige,ithe ngnecongansablezas semaining éwy thediq@ii

- . i nto.th 2at _source..unit 2.,0f, the air
rfrgclBE SRR TR b e el A bl T8 et i e
refrigefinOifcuin] 0-Tlhe nBn-cdhdenBabT® 84s 16 HisSIRR ¢ 6ém SRSRAN@IM circuit 10,

constituting the gas separation device 631 is thereby
and the eagling &?‘P%U’W‘f‘i‘é"e&@tﬂoﬁpé reffigemet gy kdlve 37a, gas refrigerant

introduction valve 38a, liquid refrigerant outflow valve 39a, gas refrigerant return valve
1041a, and discharge valve 1034c constituting the gas separation device 1031 are then closed.

(Case in which the non-condensable gas is discharged during heating operation)

A case will next be described in which the operation for recirculating refrigerant in the
refrigerant circuit 10 is performed by the heating operation. At this time, the four-way
directional valve 22 is in the state indicated by the dashed line in Fig. 11; specifically, a state
in which the discharge side of the compressor 21 is connected to the gas-side gate valve 28,
and the intake side of the compressor 21 is connected to the gas side of the heat-source-side
heat exchanger 23. The heat-source side expansion valve 26 is in a state in which the degree

of opening thereof is adjusted. A state is also established in which the cooling expansion
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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

refrigerant introduction circuit 38, but the

secondary receiver 33 may al so be integrally forned .
valvedGalcddliag Hefrigatant febifiiviRie 378, gadYefrigefalCinddBuStfReyAd D8, liquid

. device 731 incorporated into the heat source unit 702

refriggrant quiflgw, valvsndfla; Basfiefrigenant retarmgiveot04 pcandrdisabatge valve 1034c

{4 | : [N Fl . t.hese . ;
consfy 541 83BN T o af P, bIGE B seppaipydevic 1031
is nottih@ssecondary recei ver 33 and main receiver 25, as

S Ln Fig. 9. The nunber of separate conmponents.
c 3’%\% the compressRr 2 48 activatpgrin this stateenfi the refrigerpat qireuitd Gyand gas

s 100 DB R a1 B o mamcr s i e

emboditené riimtei the epergtion sfthegas separaten deviee B31 it $e sandlas the
ers 32 .and 332

331 31, 531,,631, an 1, t.he cool. )
°pera%?%f‘%l}§fsﬁ1’§fg‘&g&9? a@acgfal%aga “ogaédBI?l‘et%é?ilﬁ%gp?fé??l?,giéf%wlon
theredfidiead t he non-condensabl e gas collected in the

top of the main receiver 25. However, a cooler 832 for

P
<3> FEAIYBES| ORI HE AIR| GONDITIONINE DEVICF2AND BNSTARLATION
| iver 25 may be connected 20 between the
METﬁgﬁ? ﬁ‘[‘m}&% ves 24a and 24b of the bridge circuit 24
amHe hid @okditisang devies 1 0@ ofthagreaan RribBaiMeNE Hiffers inddnbtitution
t he gas separation device 83

) S . housed i n the heat
from the air cenditipningdgvies 1 of He firstenalndimentdn thag a denpareussdembfane is
difi i shown .in Fi.g. 10. Jn th

emploldE s SRR ok e, AR ub i Brradi ngh {wiriiein
membidne 1034pitshstituliag Hef separrian ineaibraii devikd 1034, a0 h&Hthe same

rat her. than a portion thereof, the amount of cooling
charactegistip fafuit a5 thesq symernted rhe pis cerBilionine deviee! andimstatiation
method !tl{e‘}:éﬂftoﬁﬁé st érl??ocﬁ@%ﬂ ng source Increases. However,

since the concentration of the non-condensabl e gas

<4> MODIEICATIONt he gas refrigerant can be increased by
rating the refrigerant into a liquid refrigerant

2T g5 geratation dayised 96 T drseribed dhavasscondguesdodhes ot gas
refige R seplra b (L al O nicHiprat OGN, 1934 fenfl o RE ke side of

the corpriessyr 2l via the gaert fiigerimttontflavacircuitelddil Vidowter, Bgad refigerant
' 30 concentration of

refri.gerant havi an.j ncrease )
outflow sieuib i taaglzo Bdaroiged s 5F lfors achancetig Ea&wesﬂ the separation
membiBO@HIEE] (38\end Sh3doviise@hm iR Jranr l%t—§&§cd@&@e){p%ﬁ§b1;{ Galve 26

.25 via the separation menbrane introduction circu
(specifglly, hebvesa the dawesireamrsideanfehalesal-s@ircxsidnekpahsionsialve 26 and the
receiver,,25 be..i ntearal | ormed in the qgas .
non-re YR 24k RN 8P s BB B Attt Tttty eviond 131
incorpdiate® i1as thaheah$u@@sunit 1102 of the air conditioning device 1101 of the present

modification shown in Fig. 13.

<5> OTHER MODIFICATIONS

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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separation device 731 described above. 25 <12> OTHER
MODI FI CATIONS I n the abovenenti oned gas separation

devi ces 31, 131, 331, 431, 531, 631, 731, and 831, a
configuration may be adopted whereby a capillary tube

is used instead of the cooling expansion valve 36a
provided to the cooling refrigerant inflow circuit 36
ofFig.het is acthengatie digdrimaf e \efiGgdranticircdip oﬂﬁletah%oﬁaﬁidnﬁ% device
source, and_a portion of the refrigerant that flows

1501 ggjan ex Pﬁ@eéiﬁ‘tgeﬁé‘ﬁ’fl dgyice pecording tq a;te‘)éndmboz@npet of the present

| <
mven%gﬂ% O\ll NG @C@VB Swﬁﬁr |ﬁlse p;resg ?hema agr amcgfldltlonmg
device bapabkfofi ogehwgmparatlcnwm lehtihgeperation; Giubahie(h@ Itlmgalﬂ eUndiﬁomng

BT o TRV e e
unit 5| SR8 refiﬁ Erafd d’onﬁE’cflﬂ)’nt}h?e,:1 %I 2 ei'aglgé%ﬂl{%cﬁ&?plpe 7 for

presen enbodi nent 1s an I Ng device

Conne@m&thle dieaffsoprselunitd 56p an@theamlamnbthat 5. rﬁgn?ggcfa atiruru]cgur,e of the air

condifotfnd AR R Brmee o EbpUBFBLE R DereaS orsbiianatevice

1531 i9ifihd sahd¥0ad that of Wid it EHditRIhiNddvidd 1 @ﬂﬁe firdt eAiBbBiment, description
erant connection pipe 6 and gas refrigerant

refri
thereoé@rﬁl‘@%@ flon 15 pipe 7 f or connecting the heat sour ce
09 at I on 05.. Si.nce.
Phd BTG 141 h B 8frh bt s SHTGHY iuposed of
the co@elesg nhe &tefb@@hryrmbwexs@ Rhe §epardtidh ntsasbrarfeCRAIRII40And an oil

device 1031 is the sane as that of the air
scattergigRIFYGTion dgvige J p@le Sincsthe eroler 32sand sepasefinnmembrane device 34
Ig [
herein gﬁ%e%%%t&Q%B gg% rségég{r?ta})} %gglt\j/glﬂb‘é Sigﬁﬁﬂgﬁeﬂbtwe device
34 constituping €it @ik separaidbnaievicerof &t firdt aﬁmaﬁtyddseﬁﬁﬂmiﬁﬂle%f is
.. and a separation nenbrane device 1034. Since the
omittedno| er 32 and the secondary receiver 33 herein are

TR APSEt gé h\ééhgigh%%vég IWIS%%gRg%ry %\ee‘}ﬁnhgﬁffiggﬁétor oil

constitutin s separation device 5
from Stembndg mgothe gimscfngptanbfedttm threeseparatsoromembrade deviibe34. The oil

epar at for

evi ce 1034 s a devic
soaterSEBRN AR ATHIES N 18 STRRRSAFB0OMEIeGHE YT e gaided so as
to causk ¥d g BERBErAPIR VAR BY ngﬁ-ﬁoﬁdeﬂkﬂb@e %ﬁﬁﬁd’t ?fob@@nﬂd%@gecondary

the Secondary receiver 33, and discharging the
recelves é@ém te main reseivde RS ailal the gassrefrigerdnt inttodsetibe aifcuit Be to flow

T AR AN MR

Wbﬁfﬂh@lh]s type of oil scattering prevention device 1561, it becomes possible to
perform bubbling of the mixed gas that includes the influxed gas refrigerant and the non-
condensable gas so that the refrigerator oil included in the influxed gas mixture is trapped in
the liquid refrigerant when the gas refrigerant including non-condensable gas is caused to
flow into the secondary receiver 33 from the top of the main receiver 25, and to prevent the
refrigerator oil from scattering into the gas refrigerant that includes non-condensable gas fed
to the separation membrane device 34.

The air conditioning device 1501 of the present embodiment thereby has the same ‘
characteristics as the air conditioning device 1 and installation method thereof of the first
embodiment. It becomes possible to prevent reduction of separation performance due to
contamination of the separation membrane 34b of the separation membrane device 34, and

inhibition of the separation operation and reduction in the separation performance of the
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menbr ane device 1034 is configured so that the gas
refrigerant including the non- condensabl e gas
collected in the top of the secondary receiver 33 is
i ntroduced via a 30 separation nenbrane introduction
circuit 1040 connected to the top of the secondary
receiver 33, the sane as the separation nenbrane
separaliomimenBrano 845 bgn bé midin@rdaahliriNg e opdFatidndOP rdcirciating the
. 12, the separation nenbrane device 1034 in the present
refrigeraptygitheraingeranteiguiyille main body 1034a, a separation
MO di sposed so as to divide the space
<2 |nsiggegﬁ28§§€ice mai n body 1034a into a space $4
( bethergdasgpasitoda)desnivd 143 k Jescab&Batiqyve| arainflosi gipg isZénployed as the
. onmmuni cated w th epar at | menbrane i ntroduction
oil scafiepig Prev e ddyich Lo ARaTaS b sq s oo e g eetpgerant

includid}eth® P8R Romfens 16 gk tﬂﬂtsﬂés\ﬁg mtdde %&gonghktyf e & 533&‘6% r%}t%él'main

_connected to the “space S4. In the present enbodi
receiver 2fevib thengastrafrigerant udyedbétionadircai 3840 iffowl intat the higmid refriggrant .

fhe gas refrigerant the gas refrigerant that
collecief it GerRER LRt e: f 2ani e pe gt whercby a
filter fSERAANDRAMBFROPHE thhO IHdmphhics tHeyddS r&itigSaRAHAfuldRE non-

menbrane uses a nonporous nenbrane conposed of a
condensgbleags that és swbiestedrie gaslignid isepanatiandhiibe sepondarareseivar 33 and

e like he term . ngpnporaou nbrane” used herej.n i

fed to 14 3epetfon el dRkisR SRR PYRETER G Ol e ARE PTG covice
1661 tb BiegRpandtibe inedfbranelihes@icyiofi cirtii C40Y1a8d BRreASaer RUEHI] BSthe gas

t hose possessed by a porous nenbrane, and that

refrigepnt fost i9ghe eqparasion genelrert daving 3os preventied fionbsratiering, @ in the
gas seﬂa?ﬁtﬁ)nadevﬂc% 1%5%2%0&?}?%%& frglg ?#eqrcéa{ Jz)%r £ 1408 of it z{ilhgonditioning

process o ust on,
deviced €8 bfithel presehi modifiSpes hovalih Fig. tibe nenbrane i s
ermeabl e t o _high-boiling conponents having high

<3> HGATONZ t he menbrane, and is inpernmeable to
I Py ane, " ST
B GBI IR |1 68 A 811 v
an o1l sgsttatingpreventior devige t it coniposeédef i inflowpipe, and kmgil scattering
devi.ce, t he R3 r 25 i ncl yd in the. m xed )
prevenfigy i B coRtpreschn! w8 emapnsR eeliioneren & P Lrcattring
prevenB&H Hévigk pﬁl%xﬁﬂ%g&i YRInShAYR Pe m%ﬂ@ﬁr@vﬂl@& so 8§ to cause téle gas.

nitrogen gas, an can therefore ‘be separated by t
refrigeraphipoluding nesndondersableiges thapfews from the maimareeei Y32 hinto the

therefore,selgctively transmis.the gas Jefrigerapt .. .
secondgr3GceiTis 39300 Pt Gl asrp R Rriey Gy 8 dowRid the tiguia
refrigerafiicotietida s tlelsecom@sry(:e i bdr BB EMd ¥/secbiBoil SchttBARg pRetntich

. a gas mxture of the gas refrigerant and

device hefrl- commnsed ab?r altefagay- bt provided to thespraratiny ra¢mbiage introduction
- 0 [ yer an as 20 refrigerant can
creuit FEGRRR Y A6 HErs Pl RO S 3o Bl L SR
includig@sor-&drideg@bidas 0blaidedy gabliquidisepft4tion Sinll B¢ isERAIHY receiver

as to connect the space S4 of the seﬁaration menbr ane
33 and {gd\tp the separation membrane device 34, such as in the gas separation device 1731

incorporated into the heat source unit 1702 of the air conditioning device 1701 of the present
modification shown in Fig. 17. The effects whereby refrigerator oil is prevented from
scattering into the gas refrigerant including the non-condensable gas fed to the separation
membrane device 34 can thereby be further enhanced.

<4> MODIFICATION 3

In the gas separation device 1531 described above, the oil scattering prevention

device 1561 composed of an inflow pipe is provided so as to cause the gas refrigerant
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a gas refrigerant return valve 1041 a for

circul ating/ bl ocking the gas refrigerant transmtted

t hrough the separati on nmenbrane 1034b and returned to
the refrigerant circuit 10. Since the gas refrigerant
outflow circuit 1041 25 in this arrangenent is
includin@uoniecndensdbi@gastthet faes ficth fth@ﬂﬁﬁh%cdlﬁerwmfdlﬁg séddndary
the i ntake side of the canpressor 21 havin

t
receivep i@ ¥ia the £ rgém%ﬁﬁ%nt prigadugHen pircuitis fodjow e gmhqwd eaffigerant
collecit%i 1nttﬂ§s&51§<%§§é f&e vt §§ i GRGRr B gttéglgx% ﬁgxge%\?lgﬁ%e%g 1861

e space be TTicreased.
may a]sﬁa)@qarowded: stpadlioe:amée the refrigéragt mcincbmg menabhdaishiie %a& tiat flows

from (17 Sghi Gt eerGa SHetioA b Eipe e w6 roB TP Balver 464 i 24b of
the brfdgg cirelif 2HRb Y mainrettiterhd B 3ﬂo§pin‘£d; tgﬁ zlmi%l Bﬂﬁﬁ%ei%i cHfictted in

gerant in the separation nme
the mMT@eF@R(SCRSTgALIBD NECH #MEnAhRe BRPIrati@NIdN@ < B3 1Gacdrperated into

e el PR b 5 B A e SPbASEH Grn

showrIh@GL A ThR66EREurhSén %Eeﬁ@?oéé%‘b?&@n@r&ﬁ%rﬂ!o? L
step is the 27 sane as in the nmethod for installing

scatteningingg ﬂle@@mﬁfngmtngclu@ng sen-tondensaide gasrthat favoidtathat |

scon LRSS 580 B AT gD SR o Raneing

into the igli$Htedi gdrak@ fediceth¥ aépaeatidbh dbEAS dSligke3pat e val ve 28
5 of the heat source unit 1002 are opened, and a state

i Altheyghigiot shaven inthoArasing, efilies ps p geqond pil seattesigtpreyfention
device{]ﬁ% l['flé ljok/i%@& tPthe léﬁéa%'ati%lgtggmh%e frﬁf'odh f({n??ltqﬁtllfo H'c&mﬁﬁxctxon

source u are connec

with theadfir SCQRémfgtpreﬁmtlgﬂ devioe a8i5latumepdsed of aniaflbwglips thy €adne as in the
unit 802|stherebyfedto t he entlrerefrlgerant
abovergentioned gagsepgREAn flﬁ‘éc%b@éssary refrigerant charge

‘a?m t ai ned using only the quantity of
<5>0f a&é?gr{;fmg ?Be i n advance into the heat source

Lﬂfhetoxl]ﬁattﬁﬁfg preumition slevihen! 56l 216641 andyE86d reonstitnting the @as

separaESyihs 1851 6L 19 i P oL bR pted o the gas
separatnﬁp@ewmm%m 331y 491, 971 63998 RNMndis31 %&fmﬁg to fHeQfd diR€ations

outside when refrigerant is not charged in advance
of the finst @nbcrtbmhetabr oohe g&s separatidiodevices TA3!1 awhl 13dascérdingdo the

bl th
second gHoH A gh ARG IER P ha ut i 1] zatfon dnit 5 i s

<FOURTH EMBODIMENTght ness si nul t aneously) as the
non- condensabl e gas 15 renai ml:iW% in the refrigerant

<1> STRHGdURB ﬁ)leHE&AFR SONPITHONINGREYHeE seal gas

:'Feré ?géé ? %h%r 21 10 Id1ga hef fgtle%%tg] Ig)f:(r%_gl_b(%ctul otfH‘ne air (f:ornld 1eorn?ng device
2001 as an example of a refrigeration device according to a fourth embodiment of the present
invention. The air conditioning device 2001 in the preseht embodiment is an air conditioning
device capable of cooling operation and heating operation, the same as the air conditioning
device 1 of the first embodiment, and 1s provided with a heat source unit 2002, a utilization
unit 5, and a liquid refrigerant 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 is the same as that of the air conditioning device 1 of the first embodiment, description

thereof is omitted.
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In this circuit structure, the conpressor 21 is

activated, and operation is perforned for

recirculating the refrigerant in the refrigerant

circuit 10. (Case in which the non-condensable gas is

di scharged during cooling operation) 20 A case w ||

first be described in which the operation for

r 7 n ' rapt.  cl.

15 e £ sdbbdlan Rl 208 PI the Brés b ot it phamphilydhposed of
the coolerd?2, thesedandarywageivetiBeand vseparatioh veerattanesdévice 2@84. Since the

state indicated b solid. line in Fig., 1
cooleS3Ef4 1B Gy e Tt Lherk 4 e e it o2 aad gecopdary
receiveh 83 conRpnRmBahe Zak separaQo@sti€sof the ke eBSdiphedhe Rbcrhififon thereof
. heat - source- side heat exchanger 23, and the intake
1somiffede of the conpressor 21 is connected to the gas-side

2008t fond BRI SRR o S ens

gas fréthehegds refigethintisbteihed By $asiquidSepdratiorassiabthe $6&hdafy receiver
ﬁhich t he cooling expansion valve 36a, cooling

33, and dischyjgingthe peparatgd Ron-qndgnsablegias to teoutsideiithe refrigerant circuit

10. THig rtﬂéjéh‘ixgé. £ ?ép\!u%gl%ﬁ Ierhtirdi GbvideSd4 d£9RL ﬁl%& ﬁl%ﬂgfifrr?e‘ﬂt or the
valve 3 9a, gas retrigerant return valve a, and

separatibs aieatgene/ddvice 1003 4€ theseomtd dmtiddivgerthBhegsepameipa nadnitarane

) [ 1031 e all closed, and.the.gas separati on
deviee iR caizbredsg o hoEs TR igeEn iNedkifi e SO BLTBROI g3
collecﬂf% iR e Y@ b MheisBednlhS el 38fis %ng%(liﬁ@ét‘dﬁ}igg ﬁ?ﬁ%eﬂrﬁt‘ﬁ%ﬂ thembrane

and gas separation device e sanme operation

introducgionivircuiv 304theprmpetedita thn topsofithe femondaty receiviee 33 aheshown in Fig.

manner. as in the fir odi nent. Since the oper.atiqn
21, R Raof Eembging iy 2Pk FE: sepRbos REmbEaE PR He] if uiliple
stages {twWoSdtaRE P the PRdkent RSSlihBit). AhelsBRr AN hémBEhé HeHce 2634 is

he operation for discharging the non-condensabl e gas

primarjly samppeedradfarfirsfeseparatien membrangmodyds 2(43tthesagagsas the separation

S rati device 1031 wi l.l next.be described. Since
membFEAEALS BT bE el Bpbidinl f < echia Rmabiion RS
modul®2064°hB dans abihe sgiBatich hB@bRAE dEatd 306M B Firdt Rnibodinh e,

of the secondary receiver 33 is the sane as in the
connectqd totthedeywentieamtsidecidlas first separatins mesbrane rapdule 3863.5

j ' ' e, gevi
e (OB iraffh b e SRR LA o B S ot 2030, o
first sepdratien mehnbrae 2063 dispesed 8o as wtdivide Wil spaceliQdide gle(fliﬁrst M6dule
and the

. .S ration nmenbrane device 1034 is opened,
main bPi’P ?@%@ﬂ%ﬁqta pressserondary gide) prd aspace gs@eccmdalmde)
. _ . . . . :
comm SRR R TR LKAk e T a0t 4
refrigeiiant @k 8owiciteuio 204 heonnectpd asthespat S Fhedestiseparafpaic mefibrane

of the sepgration 10 rane device 1034 is _then
20630 g fEAPERE Bt tn oA nel OB Oy CHE LGS £ BT from the
gas refidgbrarit hiRat includes the non-condensable gas, the same as the separation membrane

1034b constituting the separation membrane device 1034 of the second embodiment. The first

separation membrane 2063b therefore selectively transmits the gas refrigerant from the gas’
refrigerant that includes the non-condensable gas (specifically, the fed gas that is a gas
mixture of the gas refrigerant and non-condensable gas collected in the top of the secondary
receiver 33), and the gas refrigerant can be caused to flow from the space Ss to the space Sg.
A gas refrigerant outflow circuit 2041 is provided so as to connect the space S¢ of the first
separation membrane module 2063 and the intake side of the compressor 21, and has a gas

refrigerant return valve 2041 a for circulating/blocking the gas refrigerant transmitted through
34
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gas refrigerant (fed gas) including the
non- condensabl e gas collected in the top of the
secondary receiver 33 is introduced into the space S3,
and a pressure difference corresponding to the
di fference between the condensation pressure of the
refrigerant and the pressure of the intake side of
the ﬁrtsmpmﬁpn @feibran20586 dhd rdiGined @ theltefrippAaecifshitltd SikR the gas
space . The aas 15 refrjgerant included in the fed

reﬁigaa%t %ﬂw cirenit 20k sprapdrdsodhat the gpvresmgsrant ipregurged to the intake
side of ﬁfe%ﬂ&g@% %@?ﬁﬁﬁfﬁ‘l" I%Slvé(;&g g%}tlg&ﬁmjﬁﬁélﬂreq}ﬂ tf)@tlgﬁ? gerant circuit 10,

press oW t owar
the pressaedli ffS@4ncalmatween the spacedd and thidwpaca$adan beiinaeaseds he

C ress 21 through the refrigerant ur.n

VD ECH8 senaratipaneih aRs MoBnLe 494 it Rnerted i e Gt separation
membEARmSRIBLO6IHa aReddnl sePREformemblAE mtﬁﬁﬁ%ﬁ&gmﬁd?ﬁtoﬁﬂﬁ and has

t he separati on nenbrane 1034b and flowmng to the sid
a second mddaleapméaosy 206420 sc®lndas1wamou memhmnaﬂﬁ@ﬁp land @ dlwpharge

vave 55 e i VALYE A0, (e, LD ORI O
inside m&&mﬁlﬁﬁﬁ‘l@n@mﬂ B&dy M'anhtﬁgl dpAcd $i(sédoslihrd side) and a space S;

refrigerant connection pipe 6 and gas refrigerant
(primagy ﬁldé):@qrmnmpmved withghejsesend pepatrtionansrabrane ingpdugsionzpincuit

rcui t o10. h nsabl e i schar ged f
2042. Fhd Sch 7 i cobfiuiliHled N B 3L 95 me Bt silRiof b
modul¥ 208® vidtBe sez0Ad kdpdratioh hcpshrand infrotlbdtidon\cacyie 26428 The 86cond
refrigerant 25 introduction valve 38a, liquid
separatien piegbranst2064b i3 vpewhrang the is capableoé selpgiwelyrfransmitting the

4
ron <o SuAAL i BRSPS AR TR PRI, e same
as the sepatalfion hldrﬁiﬁammmm&ﬂnsﬁ@t}e sgpatatich Membiane dedcelB4 ofihe first
heat i n peration). A case W

I t d ribed in,
embodyipentyThe-secapreppration membrans 2%32@?!8 sequéﬁ y §Apsmits the non-
condexﬁs'lﬂe 2a&bhIRE ggreﬁjig'e% %ha”hc!ll?depﬁ{ rﬁh%ﬁdgﬁéaﬁlg %65 (specifically,

eati'ng oper at’i on. four-way
the immtirmeatile gasathatialagas ﬁlixtufe afrth¢ hen- sd)m]ensablacgas ahe dasxgfrigeeant not

tansmiien by ths B perppRAIOg netrat A6, B i i Gndombable as can be

caused $6 ABRCAGH tﬁ@sﬁa@@ SORIhS sfhte YR The K Ergé Falve 90194619 €onnected to
i nt ake side the conpressor 21 is connected to th.

the spagaSsplithe @Ccomld eematomnbt@ns mpdulel20a4. Bmlmhg«gp vat?e 2034cisa

The heat:sourc sion val ve. 26 n a,state
valve s Spesit ng R Sa T B8 oG OgREis g S pibbbliror enpdiut afh o
condenS4tA¢ Bad sep@afed BSTh@Rlcoid 8atatioVmhhhbridte2052B ahd hfluxed to the
expansion 29 val ve 36a, cooling refrigerant return
space Seamtoéheaertamsg&epge fremrthe epag Se.i and disghargingrihe/renyeongdgasable gas to

gu frl ant, .aut f 1 ow val ve 39a, gas refrigerant
themnmd u#%mg% a%ﬁéfmn}%and di scharge val ve 1034c

qthe stparatidnngerhbrang dsviceiBualfithyprdsant eabddititntthereBy bonstitutes

cl osed, and the gas separation _device 1031 is not in
a multistage separation membrane device having a first separation membrane 2063b in a first

stage composed of a membrane (specifically, a nonporous membrane) that is capable of
selectively transmitting the gas refrigerant from gas refrigerant that includes non-condensable
gas (specifically, the fed gas that is a gas mixture of the gas refrigerant and non-condensable
gas collected in the top of the secondary receiver 33); and a second separation membrane
2064b 1n a later stage composed of a membrane (specifically, a porous membrane) that is
capable of selectively transmitting the non-condensable gas from the gas refrigerant that

includes the non-condensable gas (specifically, the impermeable gas that is a gas mixture of
35
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5 When the conpressor 21 is activated in this state of
the refrigerant circuit 10 and gas separation device
1031, the heating operation is perfornmed in the sane
manner as in the first enbodinent. Since the
operation of the gas separation device 1031 is the
sane as the operation for discharging the

the ndo¢ondensiB @il afd gasrefiigdritg nePRhhsnsitted 8 @d M8k separation membrane
description thereof is omtted. 10 <3> FEATURES OF

2063bpHE Al R CONDI TI ONI NG DEVI CE AND | NSTALLATION  METHOD

<> METROD 108 IMSHARC Gk MR CONFiitn ey

aiThe aoenisbd fod Mstegliniethic@é cbnditiohing device 200 MaalllneRHe delcribed.
that a nonporous nenbrane |s _ enployed as the nenbrane

Since fhyy Impleraentatien) proeediine fraept fop thegtanreandgmsablergag discharge step is the
same %%BQﬁ@Heﬁ{bd]tgﬁngﬁm@Qﬁe i %gxgddfé}%ﬂﬁ% H%:H&é 9 lg:efrst embodiment,

1
separation ne ane devi ce as t sane
descriptian theteef issérnittefieat ur es as t hose enunerated in the air

oA RS DR I, ol
SRRRS HelsOf AEW e8al 08 herlRRid. e daRRAKR J7eurRAL LA R valve 28

so that the gas 20 refrigerant Separated int
of the begs spuitce unit 200D preapeded; iand a $@BAis iestablished irewhich théeefrigerant

. ke.side of. _th onpr essor. 2L, vj he gas .
circu gl WiPiafbn St 1406 5 Pt sirgure B ot g gmic 2002 are
conneéted.rTHeaefteran® Bhdrb W nGdv Sidetintd e hdM Yot S BniP 200 i9 YRGS fed to
SO as to orm a connection between the separ atl on

the entirgrrbiriggeang evewe 10. OB herathd neerssany vafs geranimheragauantity ienot
. heat.- [ I de. ex [on.v 26 eci ficall .
obusing a2 Ry if bt PR Rirbe B i ARl b e wnie

2002, axpaBwHen thedefitgetnt@baindction Bipes6And Ftadd dnY ddditfondhefrigerant is
and 24d of .the %)ri d(ge circurt 24), as in the gas .
charged dfoan thei wsidreds resdad: The eptireareprssary syantity of refdzerantiis charged
. | | . > |
rom P05 YA 08 bOECA S RALAE N A i 2002
The seflTgdsRalbdoDickidifghdaNSnllersablergas candinmgriatheangizasor wits®when the

... of the_cooler, the secondary receiver, the prjna 30
utilizationutt, 345 tesfrd f‘}f@n‘ﬁ"ﬁﬁ‘@F%ﬂ sitghfaggpyy S dbe 1o edrdepsable gas
- r - » , - .
e SO A S iS85 gt
therebynaoyx ddewitiniieayfrigerant insile thdiefegeeaiticooeit 1gas separ ati on

[ .o < . > .
qg \t/llng glsfcullp gtlluc%ﬂg, tllu:el g&mpre-srsglr §P 1sEac 19:?tley,E al}]l'(li operation is performed for

recirculating the refrigerant in the refrigerant circuit 10.

(Case in which the non-condensable gas 1s discharged during cooling operation)

A case will first be described in which the operation for recirculating refrigerant in the
refrigerant circuit 10 is performed by the cooling operation. At this time, the four-way
directional valve 22 is in the state indicated by the solid line in Fig. 20; specifically, a state in
which the discharge side of the compressor 21 i1s connected to the gas side of the heat-source-
side heat exchanger 23, and the intake side of the compressor 21 is connected to the gas-side
gate valve 28. The heat-source side expansion valve 26 is in a state in which the degree of
opening thereof is adjusted. A state is also established in which the cooling expansion valve
36a, cooling refrigerant return valve 37a, gas refrigerant introduction valve 38a, liquid

refrigerant outflow valve 39a, gas refrigerant return valve 2041a, and discharge valve 2034c

36



10

15

20

25

30

<1> STRUCTURE AND FEATURES OF THE Al R CONDI TI ONI NG

DEVICE 30 Fig. 14 is a schematic diagram of the

refrigerant circuit of the air conditioning device

1501 as an exanple of the refrigeration device

according to a third enbodi nent of the present

i nvention. The air conditioning device 1501 in the
constipntingahe gasndepatatiemtevice 208 1adre alt oloded, iand thegzasdeparation device 2031

capabl e of cooling operation and heating operation,
isnotfIhises ane as the air conditioning 5 device 1 of the

f Wik gp(ggb I F@gae@én

unit 1502, aﬂgﬁéta? ?Il %%tigﬁte@ Lljlg}ﬁlga,gte\mgﬁaé I quli (5 oA F0 and gas
separatiefiidegee 2631, tlonseent opEratipnpes tife cooling apenatén isgeerfonmed in the same

manne g8 31 TR hetoingh o pperaon of leaciigera Fiscit s the
same &fin tREARE EmbSARRAL | Ide ?ﬁoﬁﬁi&é&'lsléﬁﬁteﬁf the present

enbodi nent except as separation device 1531
i The mer@mefoadlschawngﬁhq hen- mndewhm gas cﬁwnngledeﬁ1gcean1 circuit 10

. the first enbo 0 her eq
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increagiiP G d¥AEdntiaGioR bf ﬂﬁfﬂoh%oﬁ@é'ﬁéﬁlﬂe @adin thé pss eG9dednt 32 the top of the
the secondary receiver t he separati on nenbrane

secondggy Teseivey33 igilie samneis in tb,ftﬁltSt @rlbwgmﬁmed@wnpbﬁn theygod és omitted.
he Rl B RS SR b R R

as t
sksivdag theropesition destdibed abovepthergad rafﬁgmthemhevdey po4la of the
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flowing ﬂ&ouglf the getnlandidé eﬂthb «zombfessmﬁar Sincotherspader Syrod thkeﬁlrsc e

0 prevent|o vi.ce 15 I n t
separaly OgDrBh RARHEAC 18 Ui PRS00 [ doriahihe seeqed3ey
receiver 83CRE$As S é}ﬁﬁ (fé?lf %a'sﬁﬁ&ﬁﬁfng'tﬂ&ﬁéiﬂb&ﬂleﬁﬁﬁle gas collected in the
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the space S¢ flows into the space S; of the second separation membrane module 2064 via the

second separation membrane introduction circuit 2042. When the separation performance of
the first separation membrane 2063b is low, gas refrigerant is still included in the
impermeable gas remaining in the space Ss. Specifically, most of the gas refrigerant is
removed by the first separation membrane 2063b from the impermeable gas collected in the
space Ss, and the non-condensable gas is concentrated.

The discharge valve 2034c of the separation membrane device 2034 is then opened,
and the space Sg of the second separation membrane module 2064 is opened to the

atmosphere. Since the space S of the second separation membrane module 2064 is then
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refrigerant that includes non-condensable gas fed to
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is not in use.

When the compressor 21 is activated in this state of the refrigerant circuit 10 and gas
separation device 2031, the same operation as the heating operation is performed in the same
manner as in the first embodiment. Since the operation of the refrigerant circuit 10 and the
gas separation device 2031 is the same as the operation for discharging the non-condensable
gas in the cooling operation, description thereof is omitted.
<3> FEATURES OF THE AIR CONDITIONING DEVICE AND INSTALLATION
METHOD THEREOF

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

separation membrane device 2034 is employed that has a first separation membrane module
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introduction circuit 38 to flowinto the liquid
refrigerant collected in the secondary receiver 33;
and a second oil scattering prevention device 1661
conposed of a filter may be provided to the separation
menbrane introduction 25 circuit 40 in order to renove
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a filter as a second oil scattering prevention device

<4> MQBIHEAXION ded to the separation nenbrane

RS oSO AL R R
moduléd 26630Hd¥eOEd dePRrati@iembrand nidile 2064 constituting the separation
membrane device 2034 are connected to each other via the second separation membrane
introduction circuit 2042. However, the second separation membrane introduction circuit
2042 may be omitted by integrally forming the first separation membrane module 2063
having the first separation membrane 2063b, and the second separation membrane module
2064 having the second separation membrane 2064b inside the separation membrane module
main body 2134a, and by providing a flow channel 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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abovenenti oned gas separation device 1731. <5> OTHER
MODI FI CATI ONS The oil scattering prevention devices
1561, 1661, and 1861 constituting the gas separation
devi ces 1531, 1631, 1731, and 1831 descri bed above nay
be applied to the gas 20 separation devices 131, 231,
331, 431, 531, 631, 731, and 831 according to the
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) eparation devices 1031 and 1131 according to the
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Qonditionin? device | of the first enbodinent,
separajar deYiggs I3 1, 103y 4431, a8d b33 k aceprdingatothe thirdembhodimentiagd
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secondary receiver 33 herein are the
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I R A D R D AT AR GONITITONIN DI
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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 2502 with the utilization unit 5. Since the structure of the air
conditioning device 2501 of the present embodiment except for the gas separation device
2531 1s the same as that of the air conditioning device 1 of the first embodiment, description
thereof is omitted.

The gas separation device 2531 in the present embodiment is primarily composed of
the cooler 32, the secondary receiver 33, the separation membrane device 34, and a
refrigerant recovery mechanism 2565. Since the cooler 32, secondary receiver 33, and
separation membrane device 34 herein are the same as the cooler 32, secondary receiver 33,
and separation membrane device 34 constituting the gas separation device of the first

embodiment, description thereof is omitted.
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enbodi nent. The separation nenbrane device 2034 is
configured so that the gas refrigerant including the
non- condensabl e gas collected in the top of the
secondary receiver 33 is introduced via a first
separation nenbrane introduction circuit 2040
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) devi ce 1034 of the second enbodi nent. The first ) )
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the gas refrigerant and non-condensabl as collected .
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refrigefant regevargmechayian 2663 hasyefrigemtor oil or another absorbing agent 2665a -
for absorbing the gas refrigerant, an absorption device main body 2665b for storing the

absorbing agent 2665a, and a discharge valve 2665c for discharging the non-condensable gas
from the absorption device main body 2665b, and is configured so that the refrigerant-
containing non-condensable gas separated in the separation membrane device 1034 is caused
to flow into the absorbing agent 2665a. 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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the pressure difference between the space S5 and the

space S6 can be increased. 5 The second separation

menbr ane nodul e 2064 is connected to the first

separation nenbrane nodul e 2063 via a second

separation nmenbrane introduction circuit 2042, and has
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adsorbihg agent. Therefore, the same separation membrane device 1034 as in the second

embodiment, having the separation membrane 1034b for selectively transmitting the
refrigerant from the gas refrigerant that includes non-condensable gas, is employed 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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non- condensabl e gas fromthe gas refrigerant that

i ncl udes the non-condensabl e gas (specifically, the

i nperneabl e gas that is a gas m xture of 35 the

non- condensabl e gas and gas refrigerant not

transmtted by the first separation nenbrane 2063b).
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modiff?;ugéri.&kﬁeééf, %@lﬂﬁﬁy beldppLied I the R dewiged 31t Y3231, 331,
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g from the outside when
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ai rti‘ght ness sinmultaneously) as the non-condensabl e
<SIXTHEMBOBIMENTYR in the refrigerant connection pipes 6

1 SR TR PRS0 BEATIAR B s are

CONDHEIONEN@DEVICEUit 10. In this circuit structure, the
conpressor 21 is activated, and gperation is, pe forged
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non-cotnidgi?s’abfe%s E)ﬁﬁfaiiwyomposed of oxygen gas, nitrogen gas, or another air
component remaining in the refrigerant connection pipes 6 and 7 is substituted with helium
gas in the gas substitution step, and the helium gas is then discharged to the outside of the
refrigerant circuit 10 in the non-condensable gas discharge step.

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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directional valve 22 is in the state indicated by the
solid line in Fig. 20; specifically, a state in which
the di scharge side of the conpressor 21 is connected
to the gas side of the heat-source- side heat
exchanger 23, and the intake side of the conpressor 21

is connected to the gas-side 30 gate valve 28. The
hefter ﬁmge@bgagilsjeel@sptg deliom gas isded tetheqintightness-tested ipartion that

includl\? ig?eqi ugc(ie gqggérgrgtt o ecq n| neg6 \%#F %a%qf %’1&% a%gkgx%be%gon pipe 7 from a
feedin@RANGIOO ﬂadwﬁi)\tﬁowa@cﬁto tﬁ@ ﬁhmﬂ%ﬁ'@%fahgedlﬁﬁbtldixﬁp Pé @, thalgae
37a, gas refrigerant introduction val ve 38a, ui d

refrigerant, GOgBeclion NiRg 7» mwnotapwr@%lemg dhe Pmraﬁlgeﬁﬁﬁelea%wﬂlﬁ ambient
gas (sééagl o | ﬁgféjalﬁl ﬁ{égs-gésgé‘ag)% f the agggﬁgﬁﬁ%giregeated z}nd the

as s a |on devi ¢

ambleﬁt gme(ebal aay) it the agﬂtghﬁesmteatbd portidanis substfiddd with helitimigas.
Wien the compressor 21 |§xﬁ§t|vated in this state

<NOP5§QN9W4‘?’Q@% USCHARGESTRE>gas  separation
dR¥effhe2Rbhent Q@ s%ﬁ:%sdmﬁﬁ?ﬁlh%tﬁ%s E&%mlbﬁ]& re?laced with

operation Is e sane
heliuni gass thediguotiside gate V8lviedd andegappde ghteonlvwe28& ¢fghe heat source unit 2

are opiyfady i e if cfblished By v Bich AR RTEEr ot Pl OF ph aliRbation wnit 5

and the PAFigtafbifcalt oFHIRCIRAL Siunck hiie2 AR RoARUIERN 86 k&frigént dharBed in
the refrigerant circuit 10 wusing the gas separation

advan@bemcctée hed powick lunit s theeehyelsd ta the entisirafrigerant circuit 10. When the

on Lnereasin oneent ration
neces RRFeBisetion e Biges SBRUTT T 1R bRet PR BRI Al i ggeran
chargedfin bieantirfi6 ey 1bat Sbu&@ﬁﬁht\@ lsuchas whenhtBie fffiBerafit dodnédidn pipes
first enmbodi ment, description thereof is omtted. The

6 and P prerleng. edditienalielrigeprat ischargeshsiony the eutsids asqeodsaly The entire
necessgxglgﬁ.\rghg@%f ti’glin \é\{‘anr ﬁlclhgr)ggg ?rom e ggﬁfd@t&l%ﬂigﬁ%gﬁg? ?s?hoé charged

he ga refrig urn val ve

in advﬁfza aita theolieanBotcunsit 2€Miedrlidfidhs (dsopeldihg monccondensable gas
efr:ugiﬂerant pressure insjde the space S6. of .the first

sealed ipthsmsizaionHiib: when Hsatilisatinpamt is dested fos aptightpess e
s1multﬁ{e8§§gf gé nd @orLcﬁBgdbg&? a@'?&maﬂl%f fih gY@nI’g éeﬁﬁxﬁ %gﬁ‘netcﬁégplpes 6

e conp essor e space
and 7 ietherdbey Ifuxled twmﬂpa reftigemntmasitie theeefngeahteciRMi3l 0. s t hen

0 nicated with the top of..the secondar receive
43 thig FiscyLryebines 16 Pamprobtocd | 4L iVRtAQH AR Rgra{IRg is performed for
recncuihq’i'ﬁ ?:‘Ig%g&}h%n RSt BetRdit 10, i aneQR iiPthel 1St embodiment.

sec ndar ceiver 3371s introduted into the space S5,
Since leahidmegas lhess smell didl¢caiar dizanetermonpaysdriol nngagm gaher oxygen gas,

differe ween the condens ure.of the
and eaflyinaFies ARV TG SERE0 HRBEES 4t A Rosahon failsrsd f fre
separatiddEmEABRNE 35V [s tRdn BRAMESR]. BHIME eonfidu@atfoPAfR reRiganslt tdibe
space S6. The gas refrigerant included in the fed gas

prevenied|frase baidg releasheé indp thecatrmasphere gyen when hefsgparation performance of

the separation membrane 34b is low.

<2>MODIFICATION

The non-condensable gas may also be substituted with helium gas in the air

pg

conditioning device 1001 (see Fig. 11) according to the second embodiment of the present
invention. In this arrangement, the separation efficiency in the separation membrane 1034b is
enhanced because the separation membrane 1034b used in the separation membrane device
1034 of the air conditioning device 1001 is a membrane that performs separation according to

the difference in the rate at which gas permeates the membrane via the process of dissolution,
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pressure difference, is caused to flow toward the
space S6, and is returned to the intake side of the
conpressor 21 through the gas refrigerant return
val ve 2041 a. The non-condensabl e gas (i nperneabl e
gas) remaining in the 25 space S5 after passing

dlffusiolnr mtgdlesblmbllfzian&t Spegidicaity, tire mremibraas és pomabblane high-boiling
owi ng. taq.the S|Se of the space .S6 flo into the

comp%rﬁa&*éiagmgdvsh PRluRilbLRdhe BsEbEINCe | IMBRBREARIS todawrbeibeg 4
compdﬂeﬁt 13%in %%95}9 B?{?ehé BRniBRARY, A0fis'r gl'ﬁiﬁ@éig an gf?hea%)]ﬁ fo helium

circult separatlon perrtorna

gas cofripasdd tsemimg’m 228 onwrntgeargas J0e 3bfrigsranbean thersby be prevented from
I n the inperneabl

fri era IS S i ncl.ud as .
being FediAsP ity et AP HETRien SeHen e oppialah POHOTRERS of i peparation
membEas mgﬁgisggﬁ,ant is 30 renoved by the fi r st separation

menbr ane 2063b from the inperneable gas collected in
<3>0f1}i§ER=1\d§HHP$€ATaIﬁRNS he non- condensabl e gas is

SRRGRAHDE] Hive e oBbRHOR K Foti BnlinE A B Dleriln the pefrigerant

circuitt1EmSPBE Perffinell afibeths el@ﬁmdn@@@magmemﬁﬁb%ﬁmc PEfigERnt
2064 is opened to the atnosphere. Since_ the space S7

Come%fontmﬁeSMrVdIS%?ﬁéW&Pﬁ] é}ﬁthr}ﬁiﬂmdﬁ dheypipeanditpysug d%wfqu@ﬁcordmg
to the 3’ano%g idadl ngoWhI: @ir&%ﬁqb‘éﬁ%@éﬁﬁe leodfd-];gtnf)ﬁ bfthe second

separati on nmenprane pressure
embodﬁinéfﬁtemhm tiial theaghfthiihembaliinbsts dhd ﬁmﬂffwaaomameﬁ t he

condensation pressure of the refrigerant and the
<SEVENFH‘§EM‘BPPIBF re occurs between the space S7 and

<1> s”tfﬁﬁéﬁéﬁﬁ ;ﬁﬁg FERTURINOFNERATROE I\Qilfnbm'g‘@ PEVICE

e inperneable gas remaining int e space
tHigr 25 is mescherhaticobagrumrafilyhrefingeras coodt etha aatcpndlitioning device

oo 553 0P Pt BV R At  FUR BB  e
presenﬁhm%efﬁe 4ib E&Hﬂﬁ‘o&ﬁ@ A& CI0198 arY B ¥§nd1§&ﬁﬂ§ deB& €apable of

hi s operation has been perfornmed for a prescribed
coollng opmaumddmnumnteatmb has a bzat scrlematnmi HY2i aplunalityiofj (indhe

t f {
pesnl B SRR R B g Sl e b
3006 afd bastetrigkPant I&ﬁleeﬁ’éh pipedens ﬁh’|c6m%ﬁn%ﬂ1edie§@b@f&ﬁﬂntfjo©mand
10 the refrigerant circuit 10, and the coolin

the pluatiolutdizaten veitssiid5; anbiormga setalleganultittypesin pmdmfmm&
dewceS?a gas refrigerant introduction valve 38a, |iquid
rTefrigerant outflow valve 39a, gas refrigerant return

\ﬂalle\(lﬁhiﬁfbh it 3000 ishsmbalygempakadeof2QRdieatiaiisitle hétit ieﬂ@hanger
gas separatigon device 31 are then, cl osed.

51 and F‘Ntl\]fbﬁiltm Héeexpgnsien Hydn A dhg aghzaélomsg@ﬂ)&mg@@hmaer ﬁb in this
arran ge\%ﬁe?% quﬁ?] %Hx% A th? i 1112%?10‘%  FRRatt ch%rl{égég hg %ﬁ%h{ﬂﬁgnfng

operatl recircu rigeran
device 1 lb€the first embodiment, so description thereof is omitted

The utilization-side expansion valve 3052 is a valve connected to the liquid side of the
utilization-side heat exchanger 51, for adjusting the refrigerant pressure or refrigerant flow
rate. The utilization-side expansion valve 3052 in the present embodiment has the function of
expanding the refrigerant particularly during cooling operation.

The heat source unit 3002 is primarily composed of a compressor 21, a four-way
directional valve 22, a heat-source-side heat exchanger 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
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refrigerant circuit 10 is perforned by the heating
operation. At this tinme, the four-way directional
valve 22 is in the state indicated by the dashed line
in Fig. 20; specifically, a state in which the
di scharge side of the conpressor 21 is connected to
the gas-side gate valve 28, and the intake side of
heat exdimngen®; amioreciver 25, dignidesidedate valvh @7 gasl gaschadendate halve 28

R T R R I B e e T
heat eR@RAES 230 naAPRBEDEY Z%Pgigtii%@gagb?ﬁ& 04, anfl gakAldR date \llalve 28 of

~also established in ie"cool i ng expansi on ~ val ve
the air3@aditioouig deyice dfafithefirsh embediment, dgsoyption therepfds omitted.

refrigerant i dugtion _val ve 38a.. .l i,qui

Ebé Gl Boef B s e Guntodiiignt ingiBisdprce moparptypp vatves
24a thitulgh 242 hlla heat St & sid@ egenyiah walve 3846, andqs sériretfel bgtween the

the gas separation device 1031 are all closed, and the
heat-sqyec-5idp Aeatiexehanger 2 L andthg liquigssida gate valve 2 (s Ehe nghetsturp galve

. o . i . ;

240in SRR 4 A YPGB 1A ) (0 e hacsource
side hea®dchah e 23aothexpainatieiver 2S. Thendiesthirn yalve@dbtis analvs for

.perfaormed in the sane nner .as in the first . .
allowing felReqrantto Passrdy i tegﬁam  gtte yaue ?Iéfor %@?% feceiver 23.

| \Y/ .

The il o 2200 0 9931950 O Bk £ A ok i
receivar@j-to tinclbqediside gtk yde 27 Thh beatsolncegidspxpansiamyalve 3026 is a

valve R pRsF R eSS FoEPoRke) FREFAL R ERE™ MSrieeat-source-side
heat extilEFeER3 kﬁoﬁd@?t(ﬁddtjus@ etk il RPN Prediife 6€refPibtat il Rte. The heat-

present enbodi nent, a nultistage separation nenbrane
sourcegirle expari@uvalve 303§ inyheipresent emaediment isdully elosgddurimg cooling
renbrane nodul e 38 2063 for sel ectively transmiting .
operati AR RS A 9 HEs BE T BErRGLT ke el I ke Pl
heat ex@RAlrgef SN HORSHAB heatdRdsrde SR Gicht &&hhdger LB flow iBd3hd Main receiver
~is a gas mxture of the gas refrigerant and non-
25 via therenrargsiniost ofdbe Bwin eeiver 25 The degrepoiogpening of dlaip hemtrspurce-
. receivern 33) S o I :
R I L R
refrige@asflbwig tbWerdg dlfe feat-sdurtgsidahéat eRelangerd3Ufas thedilization-side
non- condensahbl e gas (specifically, the i nger neabl e _gas .
heat exchagygef 31 espegifisally theifcet port af e MaiRTecsitrE A3 h Blvehigeonfiggration,
v o RS SOBPCAL, AR SRR o8 U el drmueh
entrancp @®stidfltke mainse@ava2s, srcansdsithgefagdrart flomindieutgd she exit port

refrigeran bt ai ne s-l.i qui,d, separati on._usin .
of the i Lt 28 4, AP P U AEN SRS b2 BRH A g ot being

expanded in the heat-source-side expansion valve 3026 when refrigerant flows towards the

utilization-side heat exchanger 51 from the heat-source-side heat exchanger 23, such as
during cooling operation. The bridge circuit thus configured also causes refrigerant to flow
into the main receiver 25 through the entrance port of the main receiver 25, and causes the
refrigerant flowing out of the exit port of the main receiver 25 to flow towards the heat-
source-side heat exchanger 23 after being expanded in the heat-source-side expansion valve
3026 when the refrigerant flows towards the heat-source-side heat exchanger 23 from the
utilization-side heat exchanger 51, such as during heating operation.

The liquid refrigerant connection pipe 3006 connects the liquid sides of the

utilization-side heat exchangers 51 of the plurality of utilization units 3005 and the liquid-
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‘transmtting the refrigerant fromthe fed gas that is
separated into gas and liquid in the secondary

receiver 33, to reduce the amount of gas refrigerant

wi t hout reducing the pressure of the inperneabl e gas,

and to increase the concentration of the

side gatenvaberizieofthb heatgasrce auid 300t dihetdas refagenant ¢amnection pipe 3007

comeBE RIS Yo el RS0 b AT R Rz

units 3005 andthé QXé-sili® %at@ X¥aRBLS of HeHeat &ufce WIE3CRPTRALiGHIA refrigerant
efficiency of the non-condensable gas in the second

connegléqrapipe 3606 andrthegas refogerpntcconnensionPipm3¥] are rrfrigerant connection

. nons;condensabl S can . el iabl par. d
pipes PRSP SR8 b e S ik ABR PR IERAL G gl and are
refri g&ﬁﬂ%ﬂﬁ&tfmgﬁ%@ that Qfddikavéd orna exixtiap dirsopaitidhingldevice when
) menbr ane 2064b. The air conditioning device 2001 and
either opg prbothiof #he st spyuce wWat IR apd the atilizatien ypit 3805 are upgraded.
e t i i . .
RS USR5k ARSI Ropoc Syl i e
exchaiigte 5¢ @b tlefhdabeodrte-sitle hedt edehampér, 23athal intlades the liquid refrigerant

non- condensabl e gas. can be reljably.. separa by the .
connegfion MBp AP thmligdrside gztml‘f?a%ﬂ, Hs tridge airevt 55?‘5&? main receiver
25, anfl BRAUGAL s tcE BIBERMRsiofl vihe 3086 bhatitftes MEHL . ohligGant
circuitf301 $1 Tlsepatian bbHthe refrigemneciramtdbitex 2088 framcths stibzation-side heat

ti b dul e ,2064 t.ituti th .
S B b AR BRSO A e
conne@{ddSip¥ 8607 A %ﬁ%ﬁ%a?@%@j& e PRV Ufrectidial PAWED2, QR the

circult 2042. wever, the second separation nmenbrane
compressbr 2 carstionescthe gas-side gy gerantycidgnit 3 2.t1Specilfigally, the refrigerant

B R RN T ——

3011 aRQ 83PgasANdk fehegcrfift @FEuiSSPRY at i on nenbrane nodul e 2064
havi ng the second separati on nmenbrane 2064b inside the

sBraaineonsiitioranddeies 10 us irtharprevissd yvithimgas separefigndevice 31

iding a f h . i catir .

comedQf LMD SRR BT LAY B URISTILAR S0 govio
capabl¥bof §eplaliing Fevie the fefifgetdnethe @0 atdndedpatile e mitiig mrtke liquid

_ nodul e 2064, as in the gas, separation device 2131 . .
refrigerant ep1piseaeBiPe F080 anbeasdaliizeragt caneelion pipg 3Q07p ondisehagsing
the noff behEARRE LYo e ARMUE Gl DekriglyabéLireli SOEFby pperatng the
compreso6rf 1 10andadetivtulatingahe tefiggramfin sepafrigjesnt cirgot310sand is housed

e e S S B, S 5.t Sobiondic 1 i
this arrﬁﬁé%llénft iEfle same as the gas separation device 31 of the air conditioning device 1
of the first embodiment, description thereof is omitted.

In this type of air conditioning device 3001, the non-condensable gas remaining in the
liquid refrigerant connection pipe 3006 and gas refrigerant connection pipe 3007 is
discharged from the refrigerant circuit 3010 using the gas separation device 31 by
recirculating the refrigerant in the refrigerant circuit 3010. This operation can be performed
using the same installation method as that of the air conditioning device 1 of the first
embodiment.

This installation method is particularly useful in the case of a multi-type air

conditioning device such as the air conditioning device 3001 of the present embodiment,
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<5> OTHER MODI FI CATI ONS 5 The sane configurations as

t hose 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 nodifications of the first

enbodj nent may_ be enpl Qqyed in the abovenentiopned gas

becausgdhe pipeilengthyaid diameten of therafrigerant comfiecRsPIPES %‘(&e@%ﬁm
; . . . iy : _

thereoffe s B¥ el o kLRI EShrlcPibr ipor SRAAIRLY Syl ai
condit®atgndevarezach aeatoomayir abmsbititeer enedikegdandia tdnge amount of non-

abovenent i one as separation.devices .2 and 2131.
condenpaBle ap mSEDS GsiToRaca B e 1o SFEAN: CECuit 8- 1661 and
<2> MIOBIFRERTIGN |1 n the gas separation devices 1531,

1631, 1731, and 1831 according to the third enbodi nent

aflee gasodpdraticat deyices 28 briddf 4ha 34l 6d, B2l,and 83 eecordingie the

..above tioned separ ation devi cges. 31 _an
modifigpps L Bl e ERBpTENRe ket Sehabiion e A et tye
second ledibdimestOelght SdYabdtoRidelicks 51, 183,193 B and88Rhtddrding to the

~ o di agi’rnsm of the refrigerant circuit of the air
third embadimens andgodidigaiéens theyeaf, the 2an sepasationgdegices f@31 and 2131

.elccord:%);:“gftr itlgee%ﬁtrth %ﬁ}b%ﬁ%&? ﬁl?/(g %%%Flg’lﬁggqxﬁ]ﬁleﬁeoff,i thtﬂc gzﬁt&gﬁérgg&{ devices

fhe res € alr’ cond
2531, 26341 &1 280 lactérdingao picefiftin tmbodiatnt®@mnd modifiaaticnsithereof may be

condi tioning device capabl e of ¢ool.ing qperation and
employedzasithg)gaspeparafiomdevigeeridher gendipening deviei3fil; oni ng

devi . . . : ¢

28 iftarfin n Al DS BRACHFERY nofBifedse A PHACBRE b e
refrigetangcirchir 310iwgitigahé gasmepaatiorndevicend By meatcujatsng the refrigerant in

refrigerant conpectjon pipe 7 for ., connectin e heat .
the gt g £0 Hs0hen b g i Po-SondeBRPOLFgAS th bigneas, as in

the sixﬁa@n@d‘hﬂ@ﬁtwe of the air 25 conditioning device 2501
of the present enbodi nent except for the gas

<EIGHEHEMBODIMENTe 2531 is the sane as that of the air

<t> sTRUE R 4o $A ks B rifi AR BB E0RENG nEvage

#6y 1308 3 3 knldficldiRrih 0F BRlreRipeRt SBdYit dfIhd4it BBYditidhing device
conposed of the cooler 32, the secondary receiver f%,
3101 ag srecxsapde af the mefrigetatiom devdes/acserding toganightlsembodiment of the

ref ri.gerant .recaver chanj,sm. 2565. G e .
present5y i A Eo QB S R S Pl i
providdovitls 8 hdt sbeice uhit 3162, tahgilisaion \fit 3,had @ tiquil refigerant connection

secondary receiver 33, and separation nmenbrane_ device

pipe 6 Bl gas mefiigenant ppnediiongipe % K £pBRacHAS Heheatsogreerunit 3002 gyith the

utilization unit 5. The utilization unit 5, the liquid refrigerant connection pipe 6, and the gas

refrigerant connection pipe 7 are the same as the utilization unit 5, liquid refrigerant
connection pipe 6, and gas refrigerant connection pipe 7 of the air conditioning device 1 of '
the first embodiment, and description thereof is therefore omitted.

The heat source unit 3102 is primarily composed of a compressor 21, a four-way
directional valve 22, a heat-source-side heat exchanger 23, a main receiver 25, a heat-source
side expansion valve 26, a liquid-side gate valve 27, and a gas-side gate valve 28. This air
conditioning device is used exclusively for cooling, and therefore differs in that the four-way
directional valve 22 and bridge circuit 24 provided to the heat source unit 2 of the 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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enbodi nent, description thereof is omtted. 40 The
refrigerant recovery nechani sm 2565 is a device for
recovering the refrigerant including non-condensabl e
gas that is separated in the separation nenbrane
device 34, in a case in which the separation
performance of the separation nenbrane 34b

valve @8rietdin atei thg sarheas the pamatdssor 2tp htataoercdasidedeatekchangep 23, main

o P35 5 85 e A SRS BACLS n

devic& X dFeSHrst éinﬁ&lﬁm@ﬁt,e aieldeseAPRSH BBRbS islth&refdr& biiteey ant
recovery mechani sm 2565 is a collection vessel for

c dlbe portiongpfitheeefihgaranticirnuit Haat extondscivond dhesutilizatigarsidetheat

refrd,gerant included in . the non- densabl e S that..
exchah s 195 1R el SEiste e bib el iaiadr £ ORGEM RS md Hanid i Rhjgerant
conneS@GPHipt BfltHeNiquitPsid€ pae ahive 7 @drha kil %L Er Beonsifutes the

shown in Fig. 25. Refrigerant can be prevented from

liquidiséderrgirigerang sisenit Atld. Thepertinn of therrefrigprant ciseuit that exgends from the
e t-NL S e r
it B0 AR S SO0 AR oBSOOE S TRA SR 2 e Tipas
gas refripefaip yolirstibhpips d(the gabside ghrervabie 285 and thclt@mpirdssor 21
condi tioning device 1 and_jnstallation nmethod thereof

constigyfes;the 24 yid¢ retpasarticrent 31 b dreefiealbe aereinggrmngircuit 3110 of
the aix%éﬁﬁ{dhﬁ% deVRE3061 ﬂﬁld'd%% A3 id-ﬁh? r%tﬂgeﬁﬁtr@x%ﬂﬁ%rl 1 e gas-

e separation perfornance o Separation
side refegdrastrogrc8B1tnsti t uti ng the separati on 15 nmenbrane

device 34..i.s .| ow and fri rant iis .included in the .
n“gh@ i FeRditioning dedee 3 45 rpml(chié"@bﬁg?sa%epaﬁuon device 31

conneTBARY MB FiqHRIVdi &€ reBigeditt ictBuifd1 QP ?ﬁ@%ﬁsoé%pﬁl‘ﬁfion device 31 is a device
recirculating the tefrigerant in he refrigerant

capableiof smatatilxg.ﬁom ﬁlel\tb_ﬁgéra@mﬂe@mnicondenshu? Zhorepraping ontbe liquid
o5 SRR P BB e B ER 8 E 5 hg he ron

conderisiBle’gaé td M6 bafdidel oTehdéBsherant ChEuinINHOAR GiRAFME!tRe &ifpressor 21
that Tlows in througi_‘r% t he di scharge val ve 34c after

and regieguipging dhearedi gegant an thegeGigoranheiramt 3 H8nbhedryicgdy heused in the

s enpl d_as the refrigerant.recovery nechanjsm ... ...
heat so B SRYB n e dgh¥ent GuboiReAl SineE RS Ao A NeP1ce 31 n s
arrang@hé&M iHihe GaRg @8 thef Ak sepasdationidadict B of tHerdil@hditioningdevited of
in the non-condensable gas may be enpl oyed as the
the first emppdiaenhdeseaipbion thereafdnemitielh 2665, as in the 25 gas

IS Bt ft 3 ool 06 B FCUR AL b B Rhpinine in the
liquid refrigdnant pomssetion pipdi6fandahas cefrigdramreohneckbn pipeZGs disdhatged from

Speci ficall the refrigerant recovery nechani sm 2665
the feffl‘é‘%a‘}té‘ffrﬂné 4110 wsinshe o6t SRABHAB ACHER o BY FR§ITaRfating g gefggerant

in the refrigerant circuit 3110. This operation can be performed using the same installation
method as that of the air conditioning device 1 of the first embodiment.

<2> MODIFICATION

The gas separation devices 131, 231, 331, 431, 531, 631, 731, and 831 according to
the modifications of the first embodiment, the gas separation devices 1031 and 1131
according to the second embodiment and modification thereof, the gas separation devices
1531, 1631, 1731, and 1831 according to the third 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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devi ce mai n body 2665b for storing the absorbing

agent 2665a, and a di scharge val ve 2665c for

di schargi ng the non-condensabl e gas 30 fromthe

absorption device main body 2665b, and is configured

so that the refrigerant- containing non-condensabl e
embogmsem enxhnmtlfﬁi:ahmst theresExmay bt iemployedias drecegad separaticiDdstice of the

& S B{OMIIntO t he absorbi ng agent 2665a. By .
3“003189 ﬁﬁv?ﬁ Otype of refrlgerant recovery mechani sm

2665n ti0R MdRdeRS b eed S hdiRind $1s§8aRehd E&PfrB &he

at nosphere MAthOUt releaS|ng the refrigerant to the
reﬁigaanmmwrﬁ 10 aging\thergas sepavatoompdavane 3d ey m;elmldatmgjhoyeﬁigerant in

e re st HL AP ohSENBE RGP E PR bl it g, s
the sixiRenfbedmemsabl e gas that floms into the absorption

device is preferably as high as possible considering
<OTHEBW§&BFM&NH?TI ity of the absorbing agent.

e 1 OB AT B PR X8 1 A

but thé"epde i strut iselbf the ﬁ)résethtﬁﬁﬁdn‘ﬁehys '8 ay linitedtd these embodiments,
refrigerant. fromthe gas refrigerant that |ncludes

and thg @rﬁse@namlaa maypegnodified withay a rnge thak doesqioh depart em the intent
thereogerrbrane devi ce constituting the gas separation device
631 housed inside the heat source unit 2602 of the
aFor exanghld, irothienfprementiened @fibodasensd) tvepresentinyentt is gpplied to

MODI. FI CATIL.ON 2 10 I n_the aboyenenti.oned as separati on .
an air a(avfl%@%éavw%%pawg Of BYIgHNG BOPLLO0HAG PRRS Ao, 2B RY Soptitigning

deviceA3EQ Exélﬁ&vé?? ?(9! dobii8g, 0P8 mdfi rt&ﬂ@ﬁlﬁmndht%ﬁﬂ’gj@gqéé'bom&ted to a
non- condensabl e gas'is enployed as the refrigerant
pluraht)e@fmﬂrzytmeumssn betrithése@zamplesereanot lianting) sod pite| presedemnivertion
adso tion ? ent for. adso

may alig br ARIT P 2 e vitrate TYPe B Raie OB HakeE of Blhgr separpis type

refrigePRioAMRVR¥ed as the refrigerant recovery mechani sm
765, as in the gas separation device 15 2731

INDUSTRIADARREHCABIII e heat source unit 2702 of the ai r

J %a!ﬁ l'iegpr}{:_ﬁr%g%%\eﬂ\érgfoglh Z%épa(%gbq%eﬁf (r’iglré(l‘,e}is Jopﬁggdensg@le gas in the
separafi® mieBdEMdicah BE eMRiyed MBLCH A catiod RYich @ﬁovml witiea Gdinﬁ guration

anot her adsorblng agent 2765a for adsorbing the
wherelygan-epndspablegas a@@@mgu%fhedéfng@@nh@nmeﬁwww% ertmﬂe of on-

site ms‘?a[l GibA eese ISP AGERY frérh GPute gﬂgl £ B&trigerant in
B S s PaRRY Byl

scharging the ‘non- con ensa
the reﬁﬁ g@mttdhemdﬁﬁg ptsepuﬂatﬂm\maﬁbraa@nrmﬂér to@Uyiatt 6o bvaoaa@bﬂ S
configured so that -the refrigerant-containing
operatighn- condensabl e gas separated in the separation
nmenbr ane device 1034 is caused to pass through the
inside of a
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______ layer of the adsorbing agent 2765a. By providing this

type of refrigerant recovery nechanism 2765, the
non- condensabl e gas can be rel eased into the
at nosphere without releasing the refrigerant into the
Cg%@ﬁ$phgre. 25 In the sane manner as when an
orption device is enployed as the refrigerant

1.refewel YoriBabifRE  Fefrighaitiph @evce thatdontpries:
non-condensabl e gas that flows into the adsar

v iachea souseoist o 30202, hE0H1 167 -Sksdoadis 2ubs 302 - 2802,
co n%'OG?,lfhl@g) #Jﬁlﬁg{?ﬂ{éﬁ&kﬁp (2;12 lahd b e sobifte. si RARAE pid?lgnger (23);

agent ere sane par at1 on nenbrane devi ce
10341 wsization it ©c3095) hawing adiilieation-side/heag exdhanger 51; and a

3 separati on nmenbrane 1034 I tivel tran tt i n
w ther %‘%g\%réflwogamw mpeofﬁ Sﬂéﬁo Jai&iﬁ oF GpBREFingShidh theat soutce unit

| ncljdesd RRzARNIRRSAhSSRs, 1S enployed as the
separation menbrane device constituting the gas

separ at i amefdguiapecipTdifotmatinadstémior dermihg a refsigeranbeirerat

Shown 1 nCKFP 102y SRR s Bt St spffcitization uni

refri ger qrtsaidaefREant EB&ibALS Pipddhkl constituting the
abovenentioned gas separation device 2531 may be

appl i ed 4 pprr-¢pndgasablecgss dischasge step if@ealxmmrei%@rﬂm}d an

di
hor eof gk SndelifREERAh T BAALER NonBdfedTIE bl b8 BBt
2765 consinainitg ingide I@adabm‘gemm(irmeadng fipgbpsdeé pﬁngbﬂaﬁtncircuit

devi ces 2631 and 2731 é also be applied in the g
separ at i lgrmaion stepsingide said gafrigerant °“§§1t oppratingssaid CWCSSOY

731, q'eéi?t]alﬁ{h%QBéj k%?ﬂgérﬁréttlh% 1fd'r[=:§f RImP ORLTE Rbo @iy a cooler

nodi fi cati ons ereo re rige ant recovery
mechani sand sgiefating2@a8&ast apdxt@?i@ff tlecomedrigerartt ithay flomes between said

2791 Pt Sures s B SRR ga St GAag g Pee changer

devi ces 203; ffd redfi SdraRCHRI MR e frigetddibhPiMCiMdes the

enbodi ment and nodification ~thereof. The refrigerant
recover ylonﬂ:ohéfmsshﬂs £a58mMainieg 5 sadhefdgaant capnegsion pipes,

the oil tterl revent devi ces 156

1861 nc SORRE Pl TECTHER b S AR feRitition MERbrari134p,
modi f i capBm) szots.lme 06Hb) i saldSas Refri %@d&ht &ttaingd bl %agﬁéuld
separation devices 31, 131, 231, 33 15 431, 53

631, 733epadion, anddischarging themn-condensabligas to the outside of said
Furt her or nore of the refrigerant
recover SDf' ‘hagﬁig%cr‘r‘svpzsw 2665,

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.




and 2765 may be conbi ned and used. <SI XTH EMBODI MENT>

<1> STRUCTURE, | NSTALLATI ON METHOD, AND FEATURES OF
THE AIR 20 CONDI TI ONI NG DEVI CE A configuration may be
adopted in the air conditioning device 1 (see Fig. 1)
as an exanple of the refrigeration device according
to the first enbodi nent of the present invention
wher eby t he heat source ugb&2§?and the utilization
unit 5 are connected to e her via the
refrigerant connection pipes 6 and 7 in the
refrigerant circuit formation step, after which the 25
non en:zble gas primarily conposed of oxygen gas,
nit or another air conponent remaining in
the refrigerant connection pipes 6 and 7 is
substituted with helium gas in t e gas spbstitution
step, and the heliumgas is then |schar ed to the
outside of the refrigerant circuit 10 ip the
non- condensabl e gaF—dechaTgeeaggp——Th€‘§bé6“f|c )

n

nmet hod for installlng the air>C g device 1'is
descri bed bel ow. BO Si nce34pe [device installation
step (refrigerant gir8tit fo 3¥eﬂn, t he

ai rtightness testiﬁg tep, seal gas releasdng

step are the sane gas i tﬂ? |r;L\/ odi ment,
description therebf is o %L\r <GAS SUBSTI TUTI ON !
STEP> 43 After thejseal gag—$xret 3sed, hel ium gas|is
fed to the alrtlghlness te.tej§;crtion that includes
the liquid refifi ge ant3- 3 n.pipe 6 and gas |
refrigerant co nec{lon Y rc feedi ng vent .
(not shown) prOV|dFd to e |i ;mpfr|§° ant
connecti on pipe 6,:the ga & bf i gerant cofinection ptpe

7, or another conpbnenu1 Thel opern el easi n
the anbient 5 gas é ﬁl gps) i ‘
airtightnessstesteb Z ti Nt sphefre is l
repeated, ang the ':nblent g i '
airtightnessate hel!um
gas. ) th
ambi bnt| gds (seal as) in . F
portjon i' replaceg 39 -siFe
gat el yal 27 and gas hga

heat 5
charpud id

e unit 2 are connefted. The regéjg r gnt

36a
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advance into the heat source unit 2 is thereby fed to

the entire refrigerant circuit 10. Wien the necessary
refrigerant charge quantity is not obtained using only
the quantity of refrigerant charged in advance into
the heat source unit 2,. such as when the refrigerant
connection pipes 15 6 and 7 are long, additiona
refrigerant is charged froﬂﬁaoutsi de as needed. The
entire necessary quantity r-efri gerant i s charged
fromthe outside when refrigerant is not charged in
advance into the heat source unit 2. The helium gas

(aI?EW IﬁELng non- condensabl e gas sealed in the
utililsyﬁo nit 5 when the utilization unit 5 is
tested for airtightness sinultaneously) as the

non- condensabl e gas remaining in the refrigerant
connection pipes 6 20 and 7 is gg_reby m xed with the
refrigerant inside the refriger Gircuit 10. In this
circuit structure, the conpresgor 21 is activated, and
operation is perforned for 'rculatlng the

refrigerant in the nefrigera cireoirt—410, T hE™MOSHE R s
in the fIrSt enbod|WEn;. Si nce hellun1gas has a snal
nmol ecul ar d ared to nitrogen gas or oxygen
gas, and od throbdh the separation

menbr ane 3 2 ation efficiency in the 25
separati on nenbr g 348 i s then enhanced. By this
configuration, the {Bfrigerant can be prevented from
being rel eased intoith nosphere even when the
sepaﬁﬁﬁ ﬁ of the separatBgn nenbrane 34Db
is low. 52> MODI FI CNTI ON Tgs non- condensabl e gas nay
al so be $ubst i3t ed| i 1)ﬁ umgas in the air 30
condi ti ofi ng déylggpgg, (see Fig. 11) according to

t he sec em uq\ if the present invention. In
thlgég Agenent ¥ ation efficiency in the

separat | 56 ~weqbr QF4blj s enhanced because the
separ at i m@g€4b sed in the separation

menbr ane|devi ce 1034 he air devi ce
1001 is menbr ane that perfornms éggg#éﬁﬁghﬂgEcording
to ddoendiekdamrience t helk at e at i ch gas perneates
t he YeMbr ane vi a pr ssd di §sol ution, 44

di ffusi on, and t ion. ecifically, the
menbrane i s perimeablle igh-boi |l {jng conponents
havi ng hi gh s88ubi | e Jirenbffane, is inperneable

to |l ow boiling haVil ng

t he nmenbr ane, i velly

gas conpared 39 ni t r ogepAlrs-—A4! BB s. The

refrigerant can thereby] be prevented ﬁromS bei ng

rel eased into the at nngphes€ ppipgiE Whef t he separ ation

per f ormance of the sepgfation ( X E,?PAXI\,SS?Z,JI}ECESIDE
)

VALVE

ittle sQlubility in
er nea gffo hel i um
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menbrane 1034b is | ow. <3> OTHER MODI FI CATI ONS As
descri bed above, the operation for recirculating the
refrigerant in the refrigerant circuit 10 may be
perfornmed after the non-condensable gas remaining in
the refrigerant 10 connection pipes 6 and 7 is
substituted with heliumin the air conditioning

devi ces according to the 3}2 s nodifications of the
first enbodi nent, the nodi H/c& on of the second
enbodi nent, and the third through fifth enbodi nents
and nodifications thereof. <SEVENTH EMBODI MENT> <1>
ST%EQW E ARD FEATURES OF THE Al R CONDI TI ONI NG DEVI CE
15 iégﬁQQ s a schematic diagramof the refrigerant
circuit of the air conditioni ndOd&vice 18001 as an
exanpl e of the refrigeration deVice accotding to a
sevent h enbodi nent _of the pregent invention. The air
~ondi ti oni ng devi ck
capabl e of cooljng operation and-pggting operation;i
has a heat source unit 3002, g plurality of (in the !
present enbodi ment, 139) utiti on units 3005, and ja
liquid refrigerant cdnnecti ¢m=gEpe 20 3006 and gas |
refrigerant connectio p&ge 3§07 for connecting the l
heat source unit: 3002 and33th plurality of '

utilization unitF 3005; a ;§Pﬂ83ﬁ so-cal |l ed
e
d

mul ti-type air conditioning Vi ce. The utilization:
unit 3005 is priharily COTPOS of a utilization-sidd
heat exchanger 51 and a utti! Ation-side expansi on |
val ve 3052. Thelutilization heat exchanger 51 id
this 25 arranggnment iscfhe 1
utilization-sidé heat exgha
condi ti oni ng devi th
descri ption ther,eg?-]ils oni_t
expansi on valve |3052 is a v
liquid side of tthe wutiliza

as the

51 of thelair
st e ' o)
he utlilizati dn-side
conde¢ldd to fhe

silde) heat! exchanger

51, for adjusti the refri/ t | sst or
refriigerant flow >~ rate. i Hilzat ipht si P
éxpgnsiion valve}3052 in the nt “embodj nent{ has the
funq;iqn of 30 expanding th i ger ant rticulljarl

& rilng icool i ng aperati on. $olirce NNi | 0

I ”Iy conposed of a co r eSS0 21} a fpar y

3' eg¢tijonal valve 22, a heat-sounte-sitgle heat

% C a1aer 23, aj|bridge circuit 3024, aj|main [dcql vye

eat-sour&e si de expansi on|valve|3026,

Li ul\@d-si de gat¢ val ve 27, land a gas- side ga
nce the conpressor 215 i i

$a{1€ 22, heat - gour ce- si de
L] i l
T %><} e N

(X — =




45 heat exchanger 23, main receiver 25, |iquid-side

gate val ve 27, and gas-side gate valve 28 herein are
the sane as the conpressor 21, four-way directiona
val ve 22, heat-source-side heat exchanger 23, main
recei ver 25, liquid-side gate valve 27, and gas-side
gate valve 28 of the air conditioning device 1 of the
first enmbodi nent, descrigﬂbgagfhereof is omtted. 5
The bridge circuit 3024 i present enbodi nent
i ncludes three non-return valves 24a through 24c, and
a heat-source-si de expansion val ve 3026, and is
co d tween the heat-source-side heat exchanger
23 Tad@t=he M i qui d-si de gate valve 27. The non-return
valve 24a in this arrangement 2@2a val @®tor all ow ng
refrigerant to pass only fron1th% heat - sgurce- side
heat exchanger 23 to the main receiver . The __ .
non-return val ve[24b is a valve for 40 all ow ng 1
refrigerant to pﬁ;s only fron1phe—H§éHLd>side gate |
valve 27 to the main receiver 25. The non-return !
valve 24c is a v Ivgzgqr al&%g;gf refrigerant to pass,
only fromthe matn Tgceive o the |iquid-side :
gate val ve 27. The heat-sou =51 de expansi on val ve |
|

3026 is a valve.that is 3dnhndcted between the exit
3% heat - sour ce-si de

port of the main|receiver
heat exchanger 23 in orde
pressure or refr|gerant f
sour ce-si de expapsi on val
enbodi ment is furly cl osed dlurli ng cooling operation,
and functions sojas to s¢ tlhejrefrigerant flow n

to ust the refrigerant,
towards the utillzation-sfde (hept exchanger 51 from|

owtat . The heat 15
e|326|in the present

t he heat-source-pi de heat| exchan /into
the main receiveF 25 vi g t he |en t he
mai n receiver 25 The degreg ¢ i ng._ [
heat - source- si de expansijon|val v 61adjusted
c; . .
t

during heating o ati on jt g/
refrfi gerant fl owrng t owands
gxchanger 23 fromthe utif i
1 (spﬁcifically:_the exift
this conhlguratlon
refriger nt to flo
igh; the entlrance por
ses the rFfrigEIaﬁ

recei vq
of the|eki
owards th
out bein 3 é
expnansi on val vie_ 302

f the mailn receive
24t i on-si deg he XQ
-ngd in the.hea?éégur
Wher| rdfrigerant| flows tqwards thsgl i zati on- i de]
heat| exchanger 51 fron1tHe heat {squr ce- 4i de heat -
éxpﬁ:anée_r 23, such as during c@3 NG 2@n. The|

er art

Cj i C—C v, i Cl




refrigerant flowing out of the exit port of the main
receiver 25 to flow towards the heat 30 source-side
heat exchanger 23 after bei ng expanded in the

heat - sour ce-si de expansion valve 3026 when the
refrigerant flows towards the heat-source-side heat
exchanger 23 fromthe wutilization-side heat exchanger
51, such as during heating%qgg;ation. The liquid
refrigerant connection pip 06 connects the liquid
sides of the wutilization-side heat exchangers 51 of
the plurality of utilization units 3005 and the
Iiggtf- 46 34 de gate valve 27 of the heat source unit
300e. gie ég; refrigerant connection pipe 3007
connects the gas sides of the Q2izati ki de heat
exchangers 51 of the plurality df utiliéﬁtion units
3005 and the gas-side _gate valve 28 _of _tthe heat source
unit 3002. The Ilquid refrigerant nnecti on pipe !
3006 and the gasjrefrigerant ceﬂﬂedgﬁeﬂ—pipe 3007 arﬂ
refrigerant connLction 5 pipeg constructed on site !
when the air conFittgg'ng dew 3001 is newWy ,
installed, and are rg‘rige connection pipes that,
are diverted froman existingfair conditigRpi ng devicq
when either onei or both 8 the heat sou#gg unit 3002

and the utiIizatfon unit 300% afe upgragéd. The |
portion of the refrigerant circp L+ hat, extenjs
k ht | exehang 5 tlo t he

fromthe utilization-side he hagnrger

heat - sour ce- si dg; heat exchanggr 23 that i des the
liquid refrigerant _ 10 conngcti ¢n pipe 3 ,| the

| i qui d-si de gat e val ve 27, ridge citcul t (3024,
the main receiver 25, and t otH-ce—stt

expansi on val ve [3026 consti
refrigerant «circuit 301

refrigerant cirquit t hat |ex
utilization-side heat exch
heat - source-si d eat exghan
gaslrefrigerant " connect ijon
gﬁij"valve 28, tlhe four-vay

l

]

ﬂhe 15 conpressgr 21 congtift
tef ﬂggrant cirduit 3012, Spe¢i
&e rifgerant circuit 301Q of
gW £€.,3001 inclludes the|lijquid-gide Tefrigera
ijr gu 1 3011 and the gasg-gi286~+egfrigenfant cifcul

he air cqgnditioning [device 3001]is furfhe
atji on device 31 conpgg¢t ad

br V|j¢d with algas sepa
ke qui d-side.refriger

&epara?ion devide 31 is

hrating fromthe refri

devi ce abl e of

t he non{condensabl e

i geran onnecti ¢n
. \ . 7

T —— . —— e

and di schargi ng sabl e gag“to the
out si de of the iefrigerant circuit 3010} by operatin%
t he




conpressor 21 and recirculating the refrigerant in the
refrigerant circuit 3010, and is housed in the heat
source unit 3002 in the present enbodi nent. Since the
gas separation device 31 in 25 this arrangenent is the
same as the gas separation device 31 of the air
conditioning device 1 of the first enbodi nent ,
description thereof is /E% In this type of air
condi ti oni ng device 3001, 2 non- condensabl e gas
remaining in the liquid refrigerant connection pipe
3006 and gas refrigerant connection pipe 3007 is

dis ar ron1the refrigerant circuit 3010 using the
gas égg; on device 31 by 30 recirculating the
refrigérant in the refrigerant 402cuit 38Q0. This

operation can be performed using the s
gndltlonL_g

device 1 of the first enbodiment. This installation |
method is particlularly useful i of a '
multi-type air ondi tioning gevice such as the air !
condi ti oni ng devf ce ﬁ 1 ofiggggpresent enbodi nment , l
47 because the pjpe I'gngth i anmet er of the !
refrigerant conngecti on\ pi pe 6 and 3007 thereof l
are | arge conpared to t refrji gerant connecti on pi pes
of a relatively ﬁnall alr\““und tioni ng device such as
a roomair conditioner or|thedl ke, and a | arge anount
of non- condensdble gas S el [di scharged fromthe
refrigerant circuit 3010.| 5] <2> |[MODI FI CATI ON The gas !
separation devices 231, 331 31, 531, 631, 731, and
831 according to the ons of tR® first ‘
enbodi ment, the lgas sepa ~'5§§ 103 accordlng,
to the second gmbodi nent|, S ' devi ce

[
1531, 1631, 17312, and 1831 hc¢opding tto the dghird !
embodi nent and rjodi fi catijons thdreddc |PHe gas |
separation devi ces 2031 gndf 213] ﬂ?;&@ rdingfto the:
fourth enbodi mert and nodi ) cat jlon [fHe , Of the gas
sepgfation devi ¢e 25313 734 laccoyding t
THth enbodﬂnent and |nodi 5™ hier eof b¢
]Ly d as the:!gas separat] of tihe &ir
ondi t iloni ng dedlce 3001, A ion hay al o bé
?C pt j mhereby&hellun1gds i hed the l
ijon

rant circuit 3010 {usfi ng t re—gasysepara
? % c 31 by re |rculatirg tpgefrigefant inf |1 1hF
gf f\ gerant cir UIt 3010 (affter suybsfituting t
2(

N

A mgensable'gas wi th{hglium gas,—as Eg the/si tb
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<El GHTH EMBODI MENT> <1> STRUCTURE AND FEATURES OF THE

AR CONDI TI ONI NG DEVICE Fig. 30 is a schematic di agram
of the refrigerant circuit of the air conditioning
device 20 3101 as an exanple of the refrigeration
devi ce according to an ei ghth enbodi nent of the
present invention. The air conditioning device 3101 is
used exclusively for coolzyagnd is provided with a
heat source unit 3102 zation unit 5, and a
liquid refrigerant connection pipe 6 and gas
refrigerant connection pipe 7 for connecting the heat
source, unit 3002 with the wutilization unit 5. The
Lﬂi|}%? on/Anit 5 the liquid refrigerant connection
pi pe and the gas 25 refriger &2 connedlilon pipe 7
are the sane as the utilization unit 5, |fquid
refrigerant connection pipe 6, [and_ggs ef ri_gerant _
connection pipe T of the air conditioning device 1 of |
the first enbodi nent, and descaLpLLéz}Lhe;eof I's i
therefore omtted. The heat solirce unit 3102 is !
primrily conpos d(ﬁEéhconpreasor 21, a four-way I
di rectional valv hed#. spur ce- si de heat .
exchanger 23, a in re&ceiver , a heat-source 30 |
si de expansi on ngve 26, B3 i d-si de gate val ve 27,
and a gas-side gate valve 28~ This32ir conditioning
device is used exclusively for oling, and therefore!
differs in that the four- iilfecti onal valve 22 anb
|
|

[
bridge circuit 24 provide h¢ heat source unit 2
of the first enmpodinent @rgq omtited in the heat
source unit 3102, Howev

—
>
D
(@)

npressor 21, heat-

sour ce- si de heatlexchang 43, in receiver 25,
l'i qui d-side gate;val ve 27 dnd| gas-si de 3 valve,
28 herein are the sane as 0 pr 21,

heat - sour ce-si de |heat exc
liquid-side gatejval ve 27
of the air condi%Lgping
enbodliment, and descri pti
opitTedy The porion of t

extenpds ! fromtherutilizati
t t he ﬁeat sour¢e side h
|E(Iu ai t he I|q$|d refri

g\l i d-side gate valv
ZE cyng &ltutes the |iqui
111/ [The portlo of the
e[;t n thromthe utiliza
t h eat souri

| n__recej ver 25}
gdt e vl ve 28

23 that
Ction pi
& ain re

Fl‘:

Y
37, ang o
-dide refrigefant cifrquyt
hat
g

effrigerant |[cifcuit t
exchan

i dn-si de heat

cl de$ t he $ refrige
gas- $i de gate valve 28,
c tes the
Speci




the air conditioning device 3101 includes the
liquid-side refrigerant circuit 3111 and the gas- side
refrigerant circuit 3112. The air conditioning device
3101 is further provided with a gas separation device
31 connected to the liquid-side refrigerant circuit
3111. The gas separation device 31 is a device 15
capabl e of separating fro&l/tr%g refrigerant the

non- condensabl e gas renai inthe liquid
refrigerant connection pipe 6 and gas refrigerant
connection pipe 7, and discharging the non-

congensabl egas to the outside of the refrigerant
cirful€] 31¢9 by operating the conEressor 21 and
recircdlating the refrigerant i@02he ref6@derant
circuit 3110. The device is houséd in the heat source
unit 3102 in the present enbodipent. Sinte the gas _

separation device 31 in this 20 arrgngenent is the _j
sanme as the gas separation de»+ee—$2£e#—>he air ,
conditioning device 1 of theifirst enbodi nent,

descri ption therFof is omjited. In this type of air

condi ti oni ng dev| ce &P01,” the [non- condensabl e gas !
remaining in thel liqwd reffigperant cogggétion pipe|6

and gas refrigerant connegki ¢n pi pe 7 i schar ged
from the refrighrant Circm 10 usingjthe gas
separation device 31 by reci atingthelrefrigerant
25 in the refrigerant circuif per gti on cgn
be perforned usiEg the sane IT Rod as
that of the air fonditioning fli rst
enbodi nent. <2> | FI CATI O [
devi ces 131, 231, 331, 431,
according to thg nodi fi cat
[

enbodi nent, the gas sepahav
30 according to the second

t hereof, the gas/ separatijon| dé
and 1831 accordi to the thig
modilf i cations théreof, th
4037 and 2131 ackording t
jodilfi gation thereof, or
1631, and [2731 accg
nt and npdificati
P ,gas separktion deMi
2 |13101. A configurat]i on may |al so_lhe adopt
)J heliumgas is dis framtghe refrli raLt
it 3110 usi|ng the ggds [separation device Bl/b
cjlating the refrigerant—i '

a g etr-g
i rguitf 3110 afﬂer substijtuti ng condensabl e
QEf wiﬂh hel i um:gas, as iln

T }M ) N




t he si xth enbodi nment.
of the present
t he draw ngs,

pr esent

enbodi nents, 10 and the present

<OTHER EMBQODI MENTS> Enbodi ment s
i nventi on were descri bed above based on
but the specific structure of the
invention is in no way limted to these

i nvention may be

nodi fied wwthin a range that does not depart fromthe

t hereof. For exa in

t he present

i nt ent
enbodi nent s,

B9

tion is applied to

t he af orenenti oned
an

air conditioning device capable of switching from

cook%ng oper ati on,
exc ﬁg?el for cooling,
condi t+oni

utilization units,
limting, and the present
or other separatég-type
| NDUSTRI AL APPLI

the 20 separatipn nenbrane can
refrigeration deVvice provided w
wher eby non-condgnsabl e gas remm
refrigerant connection pipes at
installation canlbe separated an
of m xture with the refrigerant
circuit using a peparati on nenbr

obvi ate the evacuati on operation|

nmet hod for installing a refriger

an air conditioning device used
or a nulti-type air

g device connected to a 15 plurality of
but these exd@®es aréOQjot
|nventUon

applied to an ice-storage-type air condit

refrigerati deV|ce
BILITY Using tneiggesept I nvention

the separation efficiency of nont

| so be
i.oning dev

may

condensabl e gas in

be enhanced in a

h a configuration

ning in the

fhe time of on- site

d removed froma statle
n the refrigerant

ane in order to l
50 CLAIMS 1. A |

ati on devi ce that l

.i
|
|

conprises: a heat source unit (2 - 802,1002, 1102, 15(Q2
- 1802, 2002, 2102, 2502 -_ 2802, 3002, 3102) havingla
conpressor (21) mnd a heéZééource si de- .changeq
(23); awutilization unit {5, 300
utilization-side heat exchanger rlgerawt
connection pipe (6, 3006, 7, 300 i ng said
heat source unit nd said util i l
congdrising, a refrigerant circul for
florfing a refriderant circuit ( |
jon ectji ng sai d lheat source gnlt i zafi o
Init ! I \ '
' I i 33\ e ,
. ; , |32 )
Y j e j
N [ |
R o= )
L ] ,
L #4 / \ .
\ \\f I
| |
| |
L _



via said refrigerant connection pipe; and a

non- condensabl e gas di scharge step for m xing a
refrigerant and an noncondensabl e gas whose princi pa
conmponent is an air comnmponent remaining inside said
refrigerant connecting pipe by said refrigerant

circuit formation step inside said refrigerant
circuit, operating said c Aﬁ? recircul ating the
refrigerant in said refrlggp CII‘CUIt cooling by a
cooler and separating at |east a portlon of the

refrigerant that flows between said heat-source-side
heahF%gghan and said utilization-side heat
excha 0 a liquid refrigergnt and gas
refrigerant that includes the E@g?condeﬁgable gas
remaining in said refrigerant cofnection pipe,
separating said Tnn_gnndensabLngas_uSJ -a_sepaLaUJﬂw
menbr ane (34b, 034b, 2063b, 2064bp from sai d gas
refrigerant obtained by gas- Ilqurﬁﬁsgepaéation, and ,
di scharging the Lon condensablle gas to the outside of,

sai d refrigeranl c8XxuIt. ZF* net hod for J
installing a reftigeration 4ecited in d ai
1, wherein in safd nok-condensfabl e gas di scharge stepL

the refrigerant that flows betjween4@id
heat - sour ce-si de| heat exchanggr_(23) and said
utilization-side heat exchanger {51) is separated
intoaliquid re}rigerant and a pas refrigerant that
i ncl udes said npn-condensable gps, after which said
gas refrigerant obtained by gas-]liquid separation is
cooled. 3. The nethod for instal}ing a refrigerationl
devi ce as recith in Caiml or Claim2, further ,
conprising: an ajrtightness testjng step—&&m—+estingJ
|
|

the airtightness, of said refrigerant connectign pip

(6, 3006, 7, 3007p prior to said jhop-cdndensablie gas
rET 'ﬁﬂ stegp for

Lce

di schar ge step, and an sea
releasing into t

gas

2]
eof |nS|de

g ste&

don ectli on pipe after said
11/2 F|'i g. 1 .
2
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