; RSTUe3e\\ Lv6TL~0 " ,r2 2 3 i~ ,, ~~ This is a D visional application of
Ser. No. 08/307,701, filed Scp. ' '3, 1994. TECHN CAL FIELD Th{d iARepifon
. relates to a refrigeration apparatus having a plurality of thermal source
units. BACKGROUND ART Conventionally, there has been known an gi

conditioner as a refrigeration apparatys in which a plurali tyl@mmmlmlmwwnm
g

units are connected in parallel with one another through refri !
with respect to a single o b I i O ©8 rmnufti-type*i8Hefdor
units, as disclosed in theugg%(zzinle'::c'%leR e’;t(zmtt{ﬂg%ﬁ‘ggplgon Laid Open Gazette
No. 4-208370. The outgdoor unj.t.has a conpres a f - sel ector val ve,
an outdoor heat exg&;ﬂgér‘ia VISIATL BPPISEIGR § e$da{t S&‘ @g{?zg\r???één val ve and a
recei ver. The indoBICdup$R Fad 98f i ndoor not or - oper at ed expansi on val ve and
an i ndoor heat exchanger. At a cooling operation, a refrigerant discharged
fromthe conpressor is circul at e'H::Cb‘BHQéLt bIBleDcondensed at the out door
heat exchanger, redu_?e.d An pressure at the indoor m)tor-o:geraat ed expansi on
val ve, evaporated at ! PHRdTYHIEY RIS Ock EH HRERSHOR PR BTE ned to t he
conpr essor. During2P Wty AL EEREEPWAS UBI-of ri ger ant di scharged from the
conpressor is circulated, so as to _be condensed at the indoor heat
exchanger) reduced in pressure BACKREGRQUYEDARIDL or - oper at ed expansi on
val ve, evaporated at .the outdgor heat exchanger and.then.returned to the
conpressor. Furt her,Cpﬂvi%@“éﬁt"d%‘i‘%ﬁ?i,e,ent, YRR SPBIM e conpressor s
regul ated accor di n@s Aoe{MISTRBRR 2BParalS INAMBIGR i RfYrality I"dRE t hat t he
invention is to sobpis [a cchanedies én Aafalled eigh ane arptben thspesh since only a
si ngl e outdoor uni tefrigeranowipleg)with réspecletouprséngle matdoaryuidl s of out door
uni ts havi ng diff epedur oafoati fmukts-typeomdoor vaitst éxedisalosepimdbaed i n
correspondence Wi t hagdnesd npigent | Agglicatior. LaidieOpeivb@azete i Ndoor units to be
connected. In addi 4lWB370NTHe idhedddrdRRr hasOadoaResstnta aagovgy Wi th the
capaci ty of the outgdegh YAk, ad ORASGRREL ExcnBhgden BbtadePmotll t 1S _
?lhsad\t/)ant ageoglsl y '()Bgrraﬁfis h oﬁQ?ltv@ a@ﬁa@e@éi@y Thé rhﬁi@ﬂgs Tot cope \tht h
e above problens, a rall uni s, , two outdoor
units, having diff elH? gfa 5 %?éegatggon:ﬁg%séggn%a?heer , Bﬁ@;ﬁ@g Igonbi ned with
one another in ord8F2t TP Tufti-type outdoor units. " ~~. L 32
In such a case, whenAtheoolingmperationt a geftigerangslischgresd fremttherg oper ati on
and t he out door unicbmipresdemds ichmtilamed, esd |t tat be heorsigneed ahhe t he
refrigerant nust beupiceyerhedxdianpehetdiged darmessure aheheoitiddoor unit in
deactivation in or gefiof-baérared! éxpRbsioh N atdvaporigial 1 indeb i gerant is
retained. That is, ki dxehBSERSR8MNed Ruthed €8line @fprefsod Dikisg!l ation anount
of refrigerant Furbhgh; ,WAgD-G16 2lerBertliflonhollitsn ife A5ACL I vated during
heating operat ion) pg.daf g¢; AR asc?is % doobh Al ﬁaefﬂ?eapondenseg in
e outdoor unit o e refrrgeral | required to
prevent the conpr eg% Fgrﬁ?g \ s%ﬁ%%é%%f idau:sgt P§¥ ?{i‘méf%%%' upon
reactivation of th@SGutdBEnsiom; Yalvey FYRRAAGHe 2t véﬁsn%‘ﬁﬁ‘g% *8tondi ti oner has
a plurality of out 8&hangar aad thenereturped 4@ the EOBPERSSY- ext endi ng from t he
outdoor units is conRenthedid thet ovadoer unipitiesapacity tdfeheraomppispes conduct ed
on the indoor sidesoHiwRgelated Becvadifig ttbahe tdi of Miengdest anigenent i s nade at
a free hand at the installation) an angle of tilt of piping required For
backing oil cannot be secuigdiea! ﬁapﬁ!{etin%ntmrpisnﬁ dgyde horizontally
arranged may be inclined. This di sadvantageously prevents high-rcliablc air
condi tioning. In vieinahetdbovEanegmined aroddnelisonerhissicenordnta on has been
made. The present isingtdbuwoonasit is srootjedcit iofequired eidtimay kihds conpr essi on of
a liquid refrigeranfoatddot (fitd BoKnPlifRerérit cepacitiéPiRomBnehotkr r ef ri ger ant
owing to the storagee ptoduled ificoheescilend dittNGe! iniBoABAdSEEYT i Ng an
accurate installatign nddeP&f BEbLYERRN 1o MePdlthected. In addition,
when the indoor load does not accord with the capacity of
the outdoor unit, the capacity of the outdoor unit is disad-
vantageously increased in spite of a small indoor load.

To cope with the above problems, a plurality of outdoor
units, for example, two outdoor units, having different
capacities from one another, may be combined with one
another in order to form multi-type outdoor units
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" DI'SCLOSURE OF | NVENTI ON To attain the foregoi ng object) a refrigeration
apparatus of the present invention has a closing nechanism for? al to'W.n@? and
_preventing a flow of refrigerant, and/or has ejecting neans for ejecting a
refrigerant or recovering neans for recovering a refrigerant, and/or has a
construction in which a connecting pangpof a plurality of thermal source
units is unitized. r,) L3 ~~.4.1~3.2 3 Construction In detail, a
refrigeration apparatus of this invention conprises a plurality of thermal
source units (2A) 2B) which each have a conpressor (21) and a

t her mal - sour ce-si de heat exchanger (24) connected at an end thereof to the
di scharge side of tfie scohparessowhé? the oamtbor unihinder| dogling dri nes ( SLA, SLB)
are connected to tHering lvperagiod sndfthé betdode AR ineEEgRRioAeigat exchangers
(24) respectively éﬁﬁe%@&c' ﬂu’?&@stt(es% SR madse tfcoﬁx@%ﬁtﬁé fr@mt he inlet sides
of the Comressor%eﬁ%&tmr erst btrrabtsr o Bsacmraaothﬁor gaerat' on

t th f ti
outor ends of 1 he 3 PHE A i@{gf g@?‘f LG4, bbbl el or connect i ng
(FGA, SGB) to a mﬂ InF F?fylllo ye ¢ ﬁgf"rb\llaﬂgg (OI respectively

so that the thermafF e units (2A) 2B) are arranged |n paraIIeI wi th one
anot her. Furt her nor Furthee wbén iager aft en oupsloar atnits isadeaxtivhigdal ity of use
units (3A, 3B) whidurinzaidating\peaatione a-laigdcanroyra rofi gas refrigesanitsm (33) and a
user-side heat excfaangercondensednict wiei otndade w@NBEChedefiperdie nain |iquid
line (4L) and the cgfin@ Thereforeeil(id @qeited o pfeveRt &le’ dt@séor parallel with

one anot her. | adghh! @lapr@RiANE Ilduiieéfiges pbBrefvalioh gt one ther mal
source unit (2B) ‘?&1 emp ura t hermal source units (2A, 2B)) there is
| ne

di sposed a |iqui d osI ng ,mechani sm (V1 ichis fuII cl osed when
the thermal source difrHCTDEsE. MheRLaE @R Wq'}?ti peration. In a
refrigeration appatH€e®y vRity, h‘@eptﬁgs@ﬁm H%hgredrﬁc“dang efé‘e‘T’v (12) for
connecting each ofouw@eOr yryisiie CPRRREsC] ) IO B): PiRestand Waimaini qui d | i ne (4L)
i s disposed at a cuperecendvgiasapn threindoen sidee gwpyed inj ¢ase tiBLA 5LB) and
the main liquid |ithe pidlyg afmingtroemt iis) rhédd al)a dracehand)ertaticon appar at us of
the present inventingulicoomuanaegic of titest gipirgheqmadd Robacidngoilt (2A) which
has a conpressor (¢hhot actdeenssal msaup;gwenslpigmlge@i bexwiaogeanly( 24) connect ed
at an end thereof drariole riiysebaidMcal WRisaishdviabPd Bly picdenaf the

conpressor (21) soy;gs- rEﬁ’aﬁ?@aﬁ”‘&&fa‘ﬁ?@Ar between the two sides of the
conpressor (21) and-at .the. er end tb uid line and a
(s éﬁ%@

t her mal - sour ce- si de [BYjhSf Bi5 ‘REFEAHHE %WP%’E@?; gjy5eRen liquid line
(ALA), and in whi cR3GE: d@ﬂrpr@t(m}wwawﬁﬁé&ceaf PEVEMNGSchar ge si de and
the inlet side of GaRPTEENP? €6 3drquie 1§frigsrans ang thelasliafchelitie bet ween t he
two sides of the cenpraseaint(Hf1jefrigeranhwevingdonic sow@geefutict (2B) which
has a conpressor (2ffjgeranttdnertivelliks and cecwwinpahaaturax ¢hsaaitpgion( 24) connect ed
at an end thereof dfahthefrigeram ptping- 3 f~,~ ., ~.:.2 4 discharge side and
the inlet side of the conpressor (Z1) so as to be sw tchabl e between the
two sides of the conpressorD{t)OZVREIOE IRVENTEIONd to a liquid |int
(ALB)) and a thermal -source-side expansi on nmechani sm (35) di sposed on the
liquid |ine (5LB andid attanhiherfoze gparsg bbjact, g Kfdpetrasioa@ppamtusdft o t he

di scharge si de andhempredensindendbn hbea ets¥pigeseotianisi fosdl®singo be switchabl e
between the two sidggis fﬁvnhhﬁzo CaoﬁBCveéﬁQéfr(g%ilant Ehd/bhehs cidttinge refrigeration
apparatus, there laemsowrda anccant?ﬁseaast er éﬂvtenﬂarﬁteiﬂsl Jorf OF connect i ng

outer ends of t he J ag teL hthe gas |ines
a ti
(5GA, KGB) to a WET&% Zﬁ;ﬁﬁf 0%1 gg‘ IG)
respectively so t %f R rce nrts arc arranged in
parallel wth each Bt et Furt hernore, the refrlgeratlon apparatus has a
plurality of user units (3A, 38) which each have a user-side heat exchanger
(32) and which are connected to the main liquid line (4L) and main gas |line
(4G so as to be arranged in parallel with one another. In addition, on the
liquid line (ALB) extending toward the slave thermal source unit (2B))
there is disposed a liquid-line closing nmechanism (V1) which fully closed
when the slave thermal source unit (2B) is deactivated during refrigerating
operation. On the gas line (K@) extending toward the slave thernmal source
unit (2B), there is provided a gas-line closing mechanism (V2) which is
fully cl osed when the slave thermal source unit (2B) is deactivated during
heating operation. In a refrigeration apparatus of the present invention, a
receiver (12) for connecting each of the liquid |lines (5LA) 5LB) to the
main liquid line (4L) is disposed at a connecting part between the liquid
lines (ALA, ALB) and the main liquid line (4L). In a refrigeration
apparatus of the present |nvent|on) a bypass I|ne (29) mhlch bypasses the
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L3 ~~a ~.,Z2f.; .~ ..~ 5 1In arefrigeration apparatus of the present, «-n
i nventi on there i s disposed in each of the user units (3A 3B)La élser--5* de
. expansi on mechani sm!33) which is |ocated between the main liquid line (4L)
and the user-side heat exchanger (32). Further) there are provided:
refrigerant-anount detecting neans (623 for detecting |lack of a circulation
anmount of refrigerant; and refrigerant recovering neans (63) for recovering
a refrigerant fromthe slave thermal source unit (2B) in deactivation when
the slave thermal source unit (2B) is deactivated during heating operation
and the refrigerantanount detecti rP nmeans (62) detects the lack of a
circulation anount of refri gerant QM¥UYEEP a manner as to open the
t her mal - sour ce-si d h Iave her mal source
unit (2B) in deact ﬁ\r/]a %‘P &@Pé@%& U§ é%ﬁg% ﬁ%ni sm (V1) and
throttle the user xg§eaeag %‘n‘é’l%n duce a pressure
of a liquid refriRSNMRve AFOMPIBISGF & H@rd &@55&?‘@%‘6@&1 eh§alt o an open-air
tenper attire. Asexthengeri(@4Franeptedatapfendghersof unthgsiisoharags of the present
i nvention conpri sgde oétheastrepressoe (2| asdbin whichrliquid HAgs (bA.ng a conpressor
(21)) a thernal - SBUBEerestcttecdriedto erecdtatrgeatds(oZ4he theanekcimdeat an end t her eof
to the di scharge §hé@eanckchBfodrik®) @istetioblyt &1 EHMMRSSTA(21) so as to be
swi tchabl e bet V\BeS'GBbﬁréd’MhnEété@ﬁo Ok 1&1@?518@5!%13@5@&1 pfeddors Q2D at the ot her
end to a liquid |jg. FaR elaut, gxg@ Son mechani sm
(25) which is di s g L C(t %ctthgﬂir regul ating

n to the discharge

L oggmoé&
4L

an openi ng thereo

side and the inle ﬂ%sl(g h%’r‘}éﬁ in ﬁ SWI t chabl e

bet ween t he two s g ﬂ“’(dgﬁrje source unit
(2B) having a conjfi® )(re(sgqc)uve Sy “Wésa Aexchanger (24)
connected at an e2B) effereasize an paeallgl yétha@rgeamtm Burgharmoren| et si de of the
conpressor (21) stheasfrigerfteorsepnacstabhas baivradity ohuse waits(3es of the
conpressor (21) aBB) sthidhheachthaee aener-§ide axpamgiordmechanisd\(3), and a

t her mal - sour ce- SIﬂ&tsxm&mmanexﬁmngerrmz)zﬁidwmcmneoxdieewdsed on the
liquid line (ALB)oavhe eaRaRLRI e (429 Wndithe thadil g &RAE AG)ddedseof , in which a

gas line (5GB) |stocggg§§ﬁ #rOpdriReldv R e Mofede and the inlet side of the
conpressor (21) so si des of the

conpressor (21); @&%&%@% 1&%5 mé?iﬁg%é;;:?”%ﬁﬁ% ing outer ends
of the liquid Ii n&m%%lll,&“ ) %Wae% ﬁ@“’@&s‘"}lf’snes (5GA, 5GB)
toamin liquid (dhe }%)4E erg ifgdigPossa s gridilingeclesing meégﬁ%lé@l vely so that
the thermal sour c€¥Linvhishioillymbysedvehearthe gomal spuses et @Bwi t h each ot her;
and a plurality ofs deserivaind deringAcoBRY opkiatloneach have a user-si de heat

exchanger (32) and l\mhqefrﬁfceat%nﬁﬁﬁér&ﬂstd? t‘h@eprB?én'ﬁ ihVétitioh, lai ne (4L) and the
mai n gas | ine (4QecsReA14)00PRoRAEANG eétchrbfnﬁm hi‘i‘ést gge another. — ~1

JalLJF ) {hteﬂ%\ ﬁﬁn@hﬁ@ o@r bet ween t he _

| d i 5L by 12) whi ch

Cgﬂtgcts'zzzh%fﬁﬁo R S I R e G e
a

is disposed. In on the gas |ine (KGB) extendin tovvard t he sl ave
thermal source uni tAg 2$Pwnt h'érFéGtg P& aelirigetrtipngapparawe ofl 8%i ng nechani sm
(V2) which is ful psesetlogecnivdrepompasest avma.sthethmmalse@urce umti t (2B) is
deact i vat ed duri n{AesthictghaparampressoF 21 1ea narmal-stwerce-side pr ovi ded

full -closure conthedt emshasgdr6]24) ocomended odtl am@Entihehetdofr iwathesour ce- si de
expansi on mechani gickaby sife dddethslinlee sideesiibk coaipresoti2Y) $o2B) in
deactivation to bgs{dibe ywitdadRdoatieen ifaaws sﬁl&é‘-‘s dfhiRE BBpassce unit (2B) is
deactivated duringyefdd gerid Io%r%% i2013 r(§IU\b gg,r,datal on appar at us of
t he present |nven4%g g? ¥Pass ¢ Bmlé m&hﬁ% t e conpressor

[

(21) of the slave 0, the di schar ge
and inlet sides ot %m i CZ ? )1 anﬁ g mechani sm (V3)
is provided on t h&° 5695 ,} l(S 5‘ cll S’id§ osed refrigerant
ej ecting means (6%y™ %l |Sr? 9 ﬁuﬁ“& %‘thfﬁ’c’ th % i%ing in the

sl ave t her nal souF‘985 Qhit ? ?Sﬁ u}c §3ﬂ? POHEHY he bypass

cl osing mechani s -( 'gg\gj ’f‘fhé CHRRTRIOr G c thagraal-eQussesidsn mechani sm (ZS)
each included in D¢ SIAFREFhEMaFOrdGaieE ealudf tend2teraal i@l i vati on, and

t he gas cl osing rrechanlsm(VZ) for a set tine just after the slave t her mal
source unit (2B) is deactivated during heating operation. In a
refrigeration apparatus of the present invention, there is provided in each
of the user units (3A, 3B) a user-side expansi on nmechanism (33) |ocated
between the main liquid Iine (4L) and the user-side heat exchanger (32).
Further) the refrigeration apparatus has refrigerant-anount detecting means
(62) for det ectl ng Iack of a CI rcul ati on amount of refr| ger ant, and
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r ~.. ~"~v ,: ;, As shown in FIG 10) in a refrigeration apparatus of
the present invention, there are provided a connecting circuit part (11), a
_branch line (5a) and a constant-pressure circuit (9) as arg j 7i/® ai7 11.

i nstead of the connecting circuit part (11) and the gas-line closing
mechani sm (V2). In a refrigeration apparatus of the present invention) a
refrigerant recovering passage (8a) through which a refrigerant flows from
the gas |line (5@B) of the slave t her mal source unit (2B) toward the

normal |y IOMFpressure passage (92) of the constant-pressure circuit (9) is

connect ed between t nor maII - assa 92),.and the gas |line
(KGB). As shown |% "E[gg 'glfp” Dl groa{t[f’ ﬁo %Prc‘é @s ohf0 the present

i nvention, there Ssloﬁ?‘“o\ﬁ‘ 't ﬁa Slq %‘B)’ ?ch i s connected
at respective endSl fEded theg OtE "r”éis é‘tk gé%c Mt pipes (26) of
t he t her nal - sour c&@sTaal- ypaisge- é‘ﬁéﬁéﬂ@j@l‘%ﬂ reghangm { qlh@i‘b‘ I°source units
(2A, 2B) and whi cthchiaguid lidco$31aB). nanshshivenel w189s fine (9Rleisti ng a
refrigerant from édromired, towhedisthatgeasde ang nlhesidalofgbarcom-unit (2B) is
deacti vat ed duri ngressol(2 hgscoqsesoedc switchiablethet Weert thenwal sidssusfce unit (2B) in
deactivation. In @gel®HpjreRbAt2 DNFaARE. ai the efnddhRidy gsepdbnvention) the
connecting Circui fhepagt réaﬂi): laScdnPEEREL éx?cu?t édr[‘@il‘? fHPténnegDERAﬂ ON' Under

t he above constr U%TOICRIH% 4:485 erle thgx‘?xE? 4100 - pressure gas
refrigerants di SCE i Sz?ﬂ}aﬁn ¢E§ ermal source
units (2A, 2B) ar H%E‘[S \5‘ é (t i sou S|de heat
exchangers (24) tdM3¥7 g2 rrgh )r@lsp?cgg %t ag- “of the liquid
refrigerants meetYHts f ) rATF | HePFAllS! 8’1‘[ t??é:hCB éctl ng circuit
part (11). In parfmfmrmore |thecra&eet‘<5wqmepwéaﬁuﬁ é@?étp‘é‘ﬁa-‘&g ratus of claim
2) the liquid refuijegeucitst $3eBlawhithe caelz diayer a (Usey-sideh&pt i n each of the
user units (3A 38chatge BRpand whith ageroantcted o thtumath 11qu1plr essure at the
user-si de expansi e (@chamd smih 3R 1ard(Eyapoaate deadrrarpeduiser - si de heat
exchanger (32) topirhlél @u'@%er@fom@er ant having | ow pressure. The gas
refrigerant is dlstrl te it 1) to the gas
i nes(SGA, 5GB) arldlnt éh“ ?f]r"&ﬂggq\? %[%ELQ Qecn&%%&%f t he t hernal
source units (2A°5 gstheﬂn cf’BJuf EL‘;E?P Ip 818 VAHEPESt i ng t he above
circul ating pr ocedigsing rﬁe amsm M xe ‘?5 err the s a‘@ Further, when
at least one ther WEmMabiuees whif (2B 21)dgagt vaied drrag éﬁ”dﬁﬁ“ﬁ‘@ cool i ng
operation, the |iepdraion. 2n mecﬁsn@C@GBank@nﬁ(ng@W@ destad to prevent the
| i qui d refri ger anthefmalnschedengis2y) etheras phevidédka pad-lisodlosmgunit (2B). In

t he refrigerati onmappatishuSy2f wihieh [ds efudlyt closate wheon theatslaves cool i ng
operation, high-pireastlr gogee gl r(2P9r antisadlivaeidadgedg f henghe conpressors
(21) of the ther crg@wce units (2A.28) are first condensed at the

t her mal - sour ce- SI at. heat . ex (24)_to urn id refrigerants
The two flows of th g 43 i,ﬂ Fatig g‘ﬁf"f Spfﬁenﬁ %eéqU|dI|ne(4L)
of the connecting™t VED 2h P19 [mﬁgjg igpid %es of the
refrigeration appglr irsthgmmaip & 7 xtngsqdl ﬁlcar‘?%"‘r”ﬂogerants meet at
the receiver (12)parThelveen fediguiddines @-@%{Bmdttbe e Beyid the | quid

refrigerant is redaeél)n pressure at the user-side expansi on mechani sm

(33) or the like ang gvapRiesitRfh appdrit@s Wiehe r@ﬁnh%@erﬁ?b@xh%nger (32) to
turn a gas refri 98\?;5’&35 1iA8 (290w hRW p%§s%%”tﬁ‘e eQ&? ."ZQ Bfgfcrant I's
distributed at thg %EJ' Q& {"% )01 c%n e’l& ines (5GA SGB)
and then retur nedar;do1 s&(grghggggm (29 an ag g%g ce units
(2A,28). The cool | ng et LFD r?' e circul ating
process. At a hea ;g,ar@ bs Isqﬂ s%y Iags gj&f’ants di schar ged
fromthe conpress pOS‘T' gggr ?”%OWFEIE' I088) flow into the
connecting circui® ’;%‘F r frige faé‘hderﬁé’é‘ﬁngaﬂ“ e Siay I5i°H€3°(4G) Then, the
col l ected gas ref P‘i“@é?anﬂn ﬁ‘ll@i/\é ARRET 13§ lOyRRen ﬁhﬁlh)’@a{SBNOSByc The gas
refrigerant is com¢eranigmatV¥aandothet lisrmeksowtateidneexpamsisiiangers (32) to
turn a liquid ref megrarasth.(2Fheadh meiwledahrthealaantthémnmbsourgeough t he nain
liquid line (4L) amd(2Bein deacdvaion, the kgliatlideitosing hreehamigmei rcui t pan (11)
to the liquid |ines1Yid the ghBlink RintOmechdnhdn They fB?«'a $OUhRe units (2A 28).
In particular, thfhs[ gfied Qﬁrs%‘\;e t&nﬂhﬁ&&dr@é’hﬁﬁ (Q%)w cﬁﬁﬁt r (12). Then,

in the thermal SOHLSS Hgit}n? ﬁ) the distri ute |qU| refrlgerants
are each reduced In p%essu e at the thernmal -sourcesi de expansi on nmechani sm

(25) and evaporated at the ther- mal-source-side heat exchanger (24) to

turn a gas refrigerant having | ow pressure. Then) the gas refrigerants are
returned to the conpressors (21) of the thermal source units (2A 28). The
heating operation is made by repeating the above circul ating process. Wen
the slave thermal source unit (ZB) |s deactl vat ed duri ng heat| ng operat| on,
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(3B) in deactivation and a circulation amount of refrigerant is prevented
frombeing | acked between the master thernmal source unit (2A) and the user
-.units (3A.3B). Further, when the slave thermal source unit (ZB) p33 [°f
deactivated during cooling operation and heating operation. the liquid-Iline
cl osi ng mechani sm (V1) or the thermal squrce-side expansi on mechani sm (25)
is closed, so that the liquid refrigerant is prevented Frombeing stored in
the slave thermal source unit (2B) in deactivation and a circul ation anount
of refrigerant is prevented from being | acked between the master thernal
source unit (2A) and r‘t‘FlE“U%@'@“BH@PE”@%‘A By PIEsCALARYETRION; H¥f&t i on appar at us
of the present i nviénéispesed; ms@acéf@%lfhctwfsﬂnﬁ@d3ﬁhé3ﬁaﬁ ugr§iee unit (2B) is
deacti vat ed duri ngekpatsiangmeobazisinofd3)t Whicheisr logatedrheteperntthg means (61)
opens the bypass clmsh hguiteita@lsmant\By usereidd heat eatharper (32)si de expansi on
mechani sm (25) of Faghel aweret Ber ped\,q@gwrfeen t-4d&int Heectihgui d- 11 ne

cl osing mechani sm GAé%)]s g8 d&eahﬁm@adkl @ﬁhwr%nmehﬁz\/a for a set
time. Just after thg.s 1%\‘1 an e& erﬁﬁ%&ﬁle oge&gg,l vated during
heati ng operation, g ‘;oe B854 Vlque @&1 uct ot he bypass

cl osi ng nechani sm ile ﬁ&)% ﬁ"% an5| 2”1% ﬁeam sm (25) of
the slave thermal S0 %:Vé“ Ri ‘f’ ;@g zﬁ chani sm (V2)
for a set tine. CoffSEJU& eﬂg crrgr}g% ant in the
mast er thernmal soulB@unhdste ‘E&@)mF 6‘:‘? PF Qf%imlr?‘hlé“‘(’%LB) via the
gas line (5@8) of @AWUs| é?\fécfrl*&qfﬁ@ilv 1§oﬁk¥:éea gpanner 2s) 1o gpen B¢ the liquid
refrigerant renmi nMﬁngahS@WQCQIWRan&lpmcoi@mce(bmof thersldwect i vation is
ej ected into the neiammal gonrde uiniig2B4 1l deactivadiohiand,the higsidsliseent i ng | ack of
a circul ati ng anpuglosirfg mefhangsen &vil) addthemtiaihe useheidetelpanstdn i ger ant f 1 ows
t hrough the main ga;sechm@n{ {13) o6 dshe redirk & hrepupsir£ 1Rfuidhe refrigerant
i's reduced due to aemrges&ui@aIs@ﬁlsaudmpieaﬁxrelieéormygtzs aﬁa?dbe% irunder heating

operation, the dif ﬁ" petween the pressure | osses of the user units
(3A, 3B) resultlng fr mt 1e dlfaﬁfcfznge be ween the |ng Lej_Bgths t hereof is
conpensat ed. For exag‘ﬁ eTeﬁc 3‘9 | osses is
conpensated by a nﬁfﬁF“bH@'Fﬁ‘t‘%‘b CORIPAISY: o%%fev I‘Fguff"sce}‘ de expansi on

mechani sm (33). As (@A) d@¥ing HFOTWIESSOE fl)pp dBaTad-SERIOEREAs BFRY gerant in the
main liquid line (X h%ﬁ&%@ q%\%?“’?ﬁéﬁ“t‘:ﬁg thrreekigrtlc GISORES ef r i ger ant

whi ch is dischar ged! Cré?ﬁ‘ thte Iehide X gne (cempressgr (B s A 0 i%Sui d
refrigerant renainis lghablerpstween Be i wa si Pogﬁlj’r‘@é“Mﬁﬁor@]E?)a s ejected into
the main liquid |irfétfuemenend ke lipwid line (ShA)mndraethergalr saures

appar at us, when t he s§dcag¥pars@nnalecEais@e(2niwhighp éﬁ@oae%@m &t ed during
heating operation difgid Hner 5lkAyandncanabbudl weueong ) PPENINZ(62) detects

| acks of a circul ah¢megl.aomitciofa gas dingetHm) tiheconaestegepaiic r ecover- ing
means (63) opens t sahaegensitic sodntbe inledsidexafahsicompmesetrat¥319rmo( 25) and t he

l i qui d-1ine cl osi ngsnebhawmichalybetwenh thtwotsides of iee cayppressate expansi on
mechani sm(33), ther(@by adavecihegnahsoycessur(@Bohaving 4 ¢qupessafrigerant to a
sat urati on pressur d2araaohctimu-sborcarsidpbert @k changap@datonmeched 4the refri ger ant
appar at us when sal \aa dridetheeelof s tirecdischairge §idBand shkeadéti sidd efithdur i ngheat i ng
operation and the ooefgregerdRly aonisnio Betsedichaglenpansédpelawects | ack of a
circulating amunt sdesrsFfthé G@ﬂh@ﬂ%sséth@m %ﬁ'agﬁfeadlherr@ﬁpt‘éeih&ﬁdneans( 63) opens
the thermal - sour ce-j{ed8] ®PARS rcé"sﬂ!&i? 3 A6k EH&:EE:%S t he

user-si de expansi or*(zg}e%ﬂm 1§Q§1§p%§éd5 Gt'ﬁ@mﬁuf sril_%)t &Eﬁgéure of the

lTquid refrigerant of regulating an opening thereof, in which a gas line (5GB)
is connected to the discharge side and the inlet side of the
compressor (21) so as to be switchable between the two
sides of the compressor (21); a connecting circuit part (11)
for connecting outer ends of the liquid lines (SLA, 5LB) and
outer ends of the gas lines (SGA, 5GB) to a main liquid line
(4L) and a main gas line (4G) respectively so that the
thermal source units (2A, 2B) are arranged in parallel with
each other; and a plurality of user units (3A, 3B) which each
have a user-side heat exchanger (32) and which are con-
nected to the main liquid line (4L) and the main gas line (4G)
SO as to be arranged in parallel with one another.



to a saturation pressure according to an open-air tenpera- ture
Consequently,the liquid refrigerant remaining in the slave thermal_source
_unit (2B)in deactivation is evaporated so that the evaported redrigerant is
returned to the master thermal source unit (2A) Wen the slave thernmal
source unit (2B) is deactivated duringgheating operation,the refrigerant
recovering line(8) establishes conmunications between the gas line (5GB)
connecting to the slave thermal source unit (2B)and a | ow pressure gas side
of the master thermal source unit (2A) so that the refrigerant remaining in
the slave thermal source unit (2B)in deactivation is returned to the nmaster
t hermal source unit Fgahgr, At gagpnnetiing paarocatedwekecnnthe liquids| ave t her mal
source unit (2B) anites €5 AgSiM)tamdi dehmagedqdiddmet (#)d saceivdner mal source
unit (2B)flow thrguhwhith doeneesleachiofthe hqeddines (Poass08)23) and t he

normal |y | ow presskd maRfRquiddt “@3)leaspoded! IH adHilibE drotheigast - pressure
cirouit(9) when fhowi BERIELIERINE 16wt Ml SERMAheuRI N gas |1 ne
(4G Accordi ngly,t(’hﬁ haiid re T t-liﬁefc{&rﬁﬁexﬂe 4R ing stored in
the sl ave thernal ‘s'ho rcefu]i | @g MUl ﬁe[hgl%% I ne_cl osi ng

mechani sn( V2) wiich is’ fully closed” when the”slave the source” uni

(2B) is deactivated during heating operation. Furthermore,

there is provided full-closure control means (6) for control-

ling the thermal-source-side expansion mechanism (25) of

the slave thermal source unit (2B) in deactivation to be fully

closed when the slave thermal source unit (2B) is deacti-

vated during refrigerating operation.

-In a refrigeration apparaws of the present invention, a
bypass line (29) which bypasses the compressor (21) of the
slave thermal source unit (2B) is connected to the discharge
and inlet sides of the compressor (21), and a bypass closing
mechanism (V3) is provided on the bypass line (29). Further,
there is disposed refrigerant ejecting means (61) for ejecting
a liquid refrigerant remaining in the slave thermal source
unit (2B) in such a manner as to open the bypass closing
mechanism (V3) and the thermal-source-side expansion
mechanism (25) each included in the slave thermal source
unit (2B) in deactivation, and the gas closing mechanism
(V2) for a set time just after the slave thermal source unit
(2B) is deactivated during heating operation.

In a refrigeration apparatus of the present invention, there
is provided in each of the user units (3A, 3B) a user-side
expansion mechanism (33) located between the main liquid
line (4L) and the user-side heat exchanger (32). Further, the
refrigeration apparatus has refrigerant-amount detecting
means (62) for detecting lack of a circulation amount of
refrigerant, and refrigerant recovering means (63) for recov-
ering a refrigerant from the slave thermal source unit (2B) in
deactivation when the slave thermal source unit (2B) is
deactivated during heating operation and the refrigerant-
amount detecting means (62) detects the lack of a circulation
amount of refrigerant, in such a manner as to open the




Furt her,the receiver(12) collects and distributes the liquid refrigerant 1T
J" 1°J-~8 ~:.v_G i;, . ~~12 Wen the slave therma sourcy
.unit (2B) is deactivated during heating operation, the refri gerant
recovering passage (8a) nornmally establishes comruni cati ons between the gas
line (K@) connecting to the slave theynmal source unit (2B) and a
| ow- pressure gas side of the master thermal source unit (2A) through the
constant-pressure circuit (9), so that the refrigerant remaining in the
sl ave thermal source unit (2B) in deactivation is returned to the naster
t hermal source uni 2A) . The fr [ f t he
t hermal - source si fi POES? sé%'gg 63%(8?5?1 & hsg'“{()e% ééﬁ?; Fce units

(2A, 2B) are conmu flng gas line

(10). Accordingly Y& fjlcﬁ"tpiB ‘05 gb ‘g f flow through
the respective thé&fakES é‘a’f"“é&éﬂﬁd H“Ea‘toﬂ?rcé?% appr oxi nat el y
equal to each ot hé‘f:‘:o"fjlﬂgrEé’o}rl |°ﬁ€rt‘ B APERWSef i ci ent of per f or mance (COP)
of the refrigerati oAsagmewmtinsFIGEFRECTS garantdiacgvening thimer@)ri ger ati on
apparatus of the pheaghtwhigientréfoigersi fvsvd frond tigusidve ithan(dbLB) of at | ast
one thermal sour cgouwetur{@@m fo Meomasied thtirinal s&@rck ivgiti @A)iige cl osing

mechani sm (V1) Wm bétWeknGl s Qefrideeiht G’E?E%hdx%elffd?ﬁ unit (2B) is
deactivated during ‘ﬂfaid BEz%Easctdeoﬂeataexch Eg bE 9 ekS prevented
from bei ng stor ed Lénl ‘_gi :d@) ?ﬁgg&h ation. This
prevents | ack of ﬂP ce E‘a an wee?l anot her

t hermal source unlf ¢ 32§ g L?HFEC§ "(“3 As a result of this, a
plurality of ther nalAssdmw,@ mnFKé oA, L@lgmmbeammwh@ﬁ theurt her, since a
plurality of ther mpméseapuncention has (a2 p@R)ctingveincpidipaftetdntfocapaci ties from
one anot her can beopnedlingeshchnd outerizndedf ligbidslienaBLas SaBh e ki nds of

thermal source umrh&te(rZzﬁquahvéQh@ram sBLfce amrsy(mrum & almgagls. Since
provision of a singhgy hSE‘?&MF?mc( ne% Ag dhREISEdbE B ero%nsetlve receivers

of the thernal so b@rc?‘?ﬂﬂ‘f?@ gg HHQ%E of el enents.

Further, since di i |on ely carried

out, an unbal ance mf:gg xrns}e l;;é‘éér% %ﬁ ? %Ent ed even when

a flash of gas fl G1P31BS {TREC |ke The

gas-line closing RUGR ‘(‘-RPZ’*}'a‘&hc} e‘slql%?.ﬂ mschanl sm (V1)
e

are di sposed on tH‘éhlg}éSS qanmecied@n endl agﬁﬁquﬂﬁéfa{‘BMBﬁ‘f whi ch connect
to the slave thertd6) everdiag drim tk(cztB):rmdsqwc@d side yeatxghanggai d- 1 i ne cl osi ng
mechani sm (V1) i s (24peEthevinestet HermmhhsmuircdenivdRAS .ol additior, tin (2B) is

deacti vat ed duri ngheoorrieegingércait ipan (2l tHeeais digpaspé nabnsiant- and t he
gas-line closing meeRand sirchivAp)i svhidroses avhermilhe hsdlapesidrer mal source
unit (2B) is deactpayﬁa@@n Reld riorm’my%as@éic@ﬂhi feexiré BEY @per ati on

Accordingly) a "%rﬁ'xafl@léév esmeﬁ@aa (@)%F‘d“ﬁ inrqmat%%eg stored in the
sl ave thermal sourggqUnblestad) ahd i n8 a1'f§”m the liquid

refrigerant can be v 59 4{(3 %ﬁ ore or the Ilike.
In detail, becauseoag%ag % é’ of ﬁlﬁlo‘%g{ Wéef t he operation
time is higher th&ASAcY fodhe pratR gy o 2 en-ai r
tenperature) the IPﬁlﬂB %F‘P‘i‘ FSSHﬁeyC‘B"é“% g dd el ver and the
like. In this refrafgoead 4‘(‘.¢ntl’t§§@&]r spurse ttnhre(@)orsa n@ﬁtesirf@ Fqui d
refrigerant can b@osm@l)éﬁnmprmumn@sya@c@db,@@dcntmascﬁr@fr| ger ati on
appar at us, |ack oferantcfiowufram the gasdimet (563B) wfwardemoamellpbigheen t he nast er
t hermal source unigreds2fy passdge [(®1)uand theighs 11084A5GB) ofahe blavpr event ed, and
it is prevented thhé¢midlesdurgeiwhir €2B) der édtinetRdBLNItHEY rdtmiallg sl ave t her mal
source unit (2B) llswcﬁmxﬁégﬁslsa%@(mpupefa@mﬁa% rdfAjiraat fidgwkeactivation of
the slave thermal BaHEEnbRhAIY BR)-pressure passage (92) toward the gas

line (5GB).

In a refrigeration apparatus of the present invention, a
receiver (12) for connecting each of the liquid lines (SLA,
5LB) to the main liquid line (4L) is disposed at a connecting
part between the liquid lines (SLA, SLB) and the main liquid
line (4L).



As a result of this, a plurality of thermal source units (2A 2B) can be
conbined. In addition, since a plurality of thermal source units (2A 2B)
-having different capacities fromone another can be produced japd; combrped,
this enables a few kinds of thermal source units (2A 2B) to cope 'w th many
ki nds of |oads. Since provision of a sighgle receiver (12) can dispense with
respective receivers of the thermal source units (2A 2B)) this reduces the
nunber of el enents. Further, si nce distribution of aliquid refrigerant is

securely carried out, an unb flow_of refrigerant can be securely
prevented even when A § O3hirp BT ABET2HAR 2RRAYS Qfuihd | i ne (4L) or

the |ike. Just af tPEgsefthénsnQs. 8¢ PsQUided auegnnectny cirsudeact i vat ed
during heating opeaat(ldh,a biasch éiei(§er and a cpostannpressaasincsil) operates so

t hat a hi gh- pressypragare ineflaimgdl.dnstedd ofiche coxmetting oirstiepatther mal source
unit (2A) into theliyg—mmel ¢gge11,(55¢483m\uraeéﬁm1m$va ne (5GB) and the sl ave
thermal source unit B efrl rapt renmaining in
t he sl ave thermnal SIIE”_% }cﬁfngﬁt%iggé&%w d’é g’l% gﬁ{ @gggt gd into the main
Vqurdine (41) G R REs e 2}@@: Afick of a

circul ati on amuntt™3t ‘e"f’*‘r ARt 82 egéllaéﬁt nt detecting
means (62) det ect SOREFEILNE ( GPWE{H cl URw- Bﬁsilé'ﬁrﬂa&i@lgant t he
refrigerant recovdPPhopimitscanetni-prassrel eiscutie(Qs dy -eanaeciesdpansi on

mechani sm (33) t o betdtarnetha normely tasv-presautei ppssager(92) andihargast o a saturation
pressure accordi ngxrﬁeo(:ﬁiB)open air tenperature. As a result of this, the

liquidrefrigerant nan@gWdth FIG! T if a2 é}ﬁﬁH@' g&at&eof%bt (2B) in

deactivation is e Ef"’i nggf Ehecw \L@e& Qecdm source unit

(2A). Accordingl y %m@ncF m,?ecgl rg igg Lgerant can be
securely pr evente “toﬁelgn@f: sour ce-side
expansi on mechamgg rggsgf p|g (§ §’|"3?7‘e5 source unit

(2B) is deactivaté r‘? OHE:&t"f‘HEj ratl on, storage
of aliquid refri “qu aam QWP Jer Bffven 2B) can be
prevented as in tH@g @agdr %?faEW |°Fﬁ OWP'éﬁt‘MB?‘) 3% leask oge |thefad- | i ne cl osi ng
mechani sm (V1) cartopeediiipdaBeds Wieastvaish dHTRB qoobingePRaTliAT can be
reduced. \Wen t he iBloaihe therapatgouss Hmie (3B in geR)iviiomeact | vat ed duri ng
heati ng operation) tlha redffigegaoanppiosverthogprtidane if\&ntiest diol i shes

conmmuni cat i ons betsw@@bctite cFasit pan€1( bisBormedieatsimgctunit he stave ther nal
source unit (2B) and a | ow pressure gas side of the nmaster thermal source
unit (2A). Accordingly, a refrigerant remaining in the slave thermal source
unit (2B) in deactivation can be r PBRWHAON the master thernmal source unit
(2A). In addition) since the refrigerant ejecting neans (61) and the
refrigerant recover|Lﬂgi°r"réh¢1§b‘€‘6‘5390f1§émc%@5dﬂ%ﬁm@g@g‘vﬁi@%‘) dPPRE construction
of the refriger atimusapjgi-pressire agnsheefgperphist disdnargecdhdeomhéce i s provi ded
t he const ant - pr csseompressorsii(21) &) thehthemmdd sobraehumjess(24ef2B)gancant s (| owi ng
into and fromthe fidsavenddmedral tiwotheealusuurcd-8idE Hras 8xchange®si gh- pressure
gas refrigerant do@s) p®turhl iQuid néfRigehaus Mheawdhgswabf sieurigsiduni t (2B) when
the slave thermal &o4§&8nidnn et(&ahclrﬁmﬂe mweteemquu&g: ¢gfri gerating
operation. Accor digglik c‘atcan af) Al mmr ¢h hGEE e ki@ the slave
thermal source uni e, ﬂg OH‘,&& mekiige the gas-line
cl osi ng nechani smf%,l ewer Egh 0 chw Jie qneé&ug%hon of the
refrigeration app toé‘bé;ﬁ% ﬁllﬁ o HE N MAve ermal source
unit (2B) is deact] PR B‘e?"&??”éﬁa[f HeUSEERFant - pressur e
circuit (9) and theXPeBSIPPJBE apqealed @t tsayseEsdspl i shes

comuni cat i ons betkwéé@xf:héngjas@m @ U(‘WCB)gaédﬁffetﬁtfﬁfﬁg 36ng HeWs| ave t her mal
source unit (2B) aprgswure.omepgasseimgerands distriibwéd ahibe gasnentingher nal sour ce
unit (2A). Accordicigduyt partr éIDi genbmtgas elmds(3@4, i FIGBhandl thee t her nal source
unit (2B) in deactienahedro dancdmepressons (219 of thd ihermalssdoatcetirgsmal sour ce unit
(2A). In additi on)(m NZB).t Aecdotingi Gfraidn & esddenBy rfepémm@ﬂn)g and t he
refrigerant recovesigvg mrr@,(:ﬁ&)oc@gn be di spensed wth, the constructl on
of the refrigeration apparatus can be sinplified. r, r ~r, 23 f.~ "
~~~2 15 Since the gas-refrigerant pipes (26) of the thernal -sour cesi de heat
exchangers (24) of the thermal source units (2A, 2B) are conmmunicated with
each other, circulation anounts of refrigerants which flow through the
respective thermal source-si de heat exchangers (24) can be approxi mately
equal to each other, thereby increasing a coefficient of perfornmance (COP)
of the refrigeration apparatus. In addition, between the thernmal source
units (2A. 2B), a highpressure sensor for detecting a high pressure at a
cooling operation and a | ow pressure sensor for detecting a | ow pressure at
a heat| ng operat| on can be shared Th| s reduces the nunmber of el ements.

o " VAN oSS I T 1



"FIG 2 is arefrigerant circuit diagramof an air conditioner show ng
Exanple 2 of a refrigeration apparatus of the present invention. FIG 3 is
~arefrigerant circuit diagramof an air conditioner showing & hodiTicgtion
of the Exanple 2. FIG 4 is a refrigerant circuit diagramof an air
condi tioner showi ng anot her nodificatign of the Exanple 2. FIG Sis a
sectional view show ng than an external equalizing-type reversible valve is
opened. FIG 6 is a sectional view show ng that the external equali zing-type
reversible valve is closed. FIG 7 is a refrigerant circuit diagramof an
air conditioner showi ng Exanple 3 of a refrigeration apparatus of the
present invention. Furthef wWhéa a8 leasst ancethermar soirce iun@tu{2B)disagr am of an ai r
condi ti oner ShOWidlﬁcﬁvmdidixhﬁ?'tb@lnnd)bpérhﬁoﬂﬁﬂmhﬁxcﬁhné:blﬁs AXEXI s a
refrigerant ci rc%écrﬁﬂn?ﬁﬁf{‘ml is 8fbséd to PcWéhf U@ﬁﬁuxah@m anple 4 of a
refrigeration apg?&gt&gnp xrpﬂﬁsﬁ@ﬁn nyo%%é 9911 gb?} Ois a refrigerant
0

circuit diagram an_alT_conditioner s OfWI cation of the Exanple
4. FIG 11 is a refPltB%F%lfﬁ‘t"e@“P&ﬁpP%[ WF&‘C%‘FSWCHBBWCH‘U oner showi ng
Exanple 5 of a réf¥ pg@k@gumrw@arfugwr%ﬁu&chs relsigeranthdisition. FIG 12 is
a refrigerant cirahargeddfragr s odmaressars @dhof tthonkermahoailteg a nodi fi cation
of the Exanpl e 5.urBESZAVEBEateCiRsCARRYhIG aDithie THdEmaNstridEe-€ideDet ai | ed
description is nade ek excabgets (@t pionuesliqlid réfigetage Mheitwgent i on, with
reference to the faybonése lifiAYRiHpetadtd Meel a6 HRWRailiQiiaTdee of a
refrigeration ap L%F&ecgonhl@&xrﬁr&&%ﬂt eh BBricBek §heaes numeral (1)
indicates an air didi r?t%?ﬁm?r? ﬁ'ds AP B2 a igln the air
conditioner (1), fﬁ [9%1—8 et ;G%% ﬁegomggfégf Q a main liquid
i ne (4L) andamal as Han nd paraIIeI with
each ot her, and tW0 |‘%H§or( IB[)S % 1%‘!‘:’5 é@éﬂ Phe main Iiquid
line (4L) and t hePTREHRE @hdhg p§fs-s xP@B"QE mge &ithen parallel with
each ot her. Each lgfe %%@RCH%FI ,ﬁlpqgse(r-g)ﬂezl;gatgpk}ggcagyg ®hermal source
unit having a corfprresssss refrigerant Faying layy psessuee: dmhegasvefr{g22) ) an out door
heat exchanger (2tjntis distriberadedtsbeicennestide cirenit partc{idhtpethewhi ch is in the
proximty of an ogdsdires (B@A,6GH))andntemretortiedaorthaebmpressersat ed expansi on
valve (25) as a tgy nad Iﬁgqhg@n@igb@rwmngim,n_ggt,hambsmom end of the

out door heat excf\?gwwor( 24 indde BhiepBatas thd O¥ve SirEQRMEEDRS to a

gas-refrigerant pd (26 and anot her end thereof in which liquid flows is
connected to a I|q 5LB)1 T& as-refri rant lr%l pe (26) is
connected to a d °B¢mHﬂ Rig % © 0§35t Tihressor (21) via
t he four-way vaI Ehmae\f&WH’ﬁ%ﬁﬁPEP fl'%e ‘thﬁ"em%hS@EJ it&r ge and inl et

si des of the comﬂfééﬁs 2B flowriago eqﬁﬂnaewrr%cmmparﬁ (B aadt ending fromthe
out door heat exch@fgfeft (tbzm)mzu@ gasniirec (4Q).t Bhath etheregodlerted 238 | i ne (4L) via
t he out door not orrefpgeranefiows puoshecousey ahite (IR5B)ahkk gasrefrig-ver (27) for
storing a |iquid erefrisgenanhsddnateadeof the user-side heat exchangers

(32) to turn a liquid refrigerant. The liquid refrigerant flows

through the main liquid line (4L) and then is distributed at

the connecting circuit part (11) to the liquid lines (3LA,5LB)

running to the thermal source units (2A,2B). In particular,

the refrigerant is distributed at the receiver (12). Then, in the

thermal source units (2A,2B), the distributed liquid refrig-

erants are each reduced in pressure at the thermal-source-

side expansion mechanism (25) and evaporated at the ther-

mal-source-side heat exchanger (24) to turn a gas refrigerant

having low pressure. Then, the gas refrigerants are returned

to the compressors (21) of the thermal source units (2A,2B).

The heating operation is made by repeating the above

circulating process. When the slave thermal source unit (2B)

is deactivated during heating operation, the gas-line closing

mechanism (V2) is closed, so that the liquid refrigerant is

prevented from being stored in the slave thermal source unit



17 Further, the conpressor (21) is connected to a gas line (SGA SGB) via

t he refrlgerant pi pe (26). The gas line (~GA SGB) is connected.to.Lhe,
_discharge side and the inlet side of the conpressor (21) via 4t|=\erfou~r~—3vay
val ve (2?) which switchably selects the discharge and inlet sides of the
conpressor (21), and al so connected tggthe main gas line (4G . An

accunmul ator (28) is provided between the inlet side of the pressor (21) and
the four-way valve (22) in the mddle of the gas-refrigerant pipe (26).
Each of the indoor units (3A 3B) serves as a user unit having an indoor
heat exchanger (32) as a user-side heat exchanger which is in the proximty
of an indoor fan (,ﬁi) and. an i ndqor .not or - ozﬁ_grate expansion val ve (33) as
a user-side expartg B ﬂf’gﬂ\a" C’fCH oyt Q'Evgé?”(SZ) is
connected to the ‘?rﬁf‘ﬁ’cf‘ic& rem) hoes “Z'E ¢d %Y" tP?le’BFc’I W4 pi pe (34) and
connected to the SRHISY YHs 3r|)n%“ W) USFT & é\[ﬁ fr gas pipe (35). The indoor
nmot or - oper at ed expdmstihon watwveth¢3gpve slhcklnszpomca rurihd2Bnddor |i quid pi pe
(34). The two outdtacnvaied dsrig@Acdli)g dperanen afid hémingeeparaesn.of t he present

i nvention, and sahcdipod4iict blasing sicabimsmméY Br oouhdodwermni-t (2A) and a

si ngl e sl ave out doarccemidd cX2B)icmr mectmnien { 27) i5 nloped.aslol tht et h each ot her.
The capacity of dapid mitidoant isrprevdritedirdB) baisg stetcdhimabedlavg t o an i ndoor
load, i.e., the nhetoexl solirdenamio(2Bhiit detdialiBy .andhe cironfatieasor (21) of the
mast er out door ummoanA@flr@fmqs@ﬁ pi'@vdrkkﬁi fedre beipaciiakethereof is set in

mul ti-steps by arbetWe@ {iRr makkf thdrmaibliee Wiie @ROPERS &R udetl) of the slave
outdoor unit (2B)yrig (3aMWsed so that the capaC|ty thereof is sec

swi t chabl y ani on; 090 and 09 nl oad Furt her nore,
vari ous ki nds of i?uglf c at Zgu? ﬁf g?gvg[@ é‘ésrt unit (2A) and
t he i ndoor uni ts “ t e r‘?&\ 1 ot aany %{ D24 di schar ge- gas

e
t enmperat ure sens E%? € Pnd‘é‘F E113 eieé P?ftaq 6 as refri gerant
di scharged from t 5 %Frf‘d f the
gas-refrigerant génis? F\%P \é side of the
conpressor (21)) a i Fétq”g@'émF g §h ef% “detecting a
tenperature of al sC PERE| @‘F‘H‘ﬁtsﬁévgé f%hékséﬁﬁm?t Ut olpr essor (21) is
di sposed at a par @flhﬂﬁféalrséﬂiqeg}gﬁ'a@ﬁ)m geactiveled\dyirig }ies'mﬂécat ed on the
inlet side of thepgmionesborrefrizrrantagjeciagaorans @ild arsapenat ure sensor
(Th3) for det ectltn@a% closing amachanistm &YB), g dthewhalisparemsiden t he out door
heat exchanger' s expapsign deechanidins(253 ef thnslaethermal sburceenitSLA) ) and an
open-ai r tenper at(@Bé asé theqgas{lifteddlofing mibehamsmnr(ly 2a foremyme tiamair e of open air

i s di sposed in tHeonsequemtlyythethigherasstrd@as rdfdgtraexinhaegestef24) . Further) a
hi gh- pressur e senbeommal sB\Sce fumit (Af) diomisrigioathpriigasiliee (FLB) gas refri ger ant

di scharged from tthe gas Bn8(3GB) of the dlavestheearmulr usar urfi2 (3B), sodi sposed at a
portion of the gabaw efer ligeitantrigirant fe2hdinidy ththesslaoeahedhan the di scharge
side of the conprseageruniida)icacinditianliOefeped saulite maisiafuiflii®) for detecting

a pressure of a gab)befheilBe! eills prévedting Wedkast a ditcaldiing ARegiessor (21) is
di sposed at a pordfireftigerarithe gas-refrigerant pipe (2§) which is |ocated an

the inl et_3| de of tIH'%eﬁﬂ”Wh@ﬁ?k?Jre(ng \?95{9 h }éei'niug r units (3A 3B),
o i sl oAG tﬁao@f 0@51»@32 cnperaiure of &

" ergﬂg
%%e B Shepored

t he i ndoor I|qU| ?{ 4Y°

detecting a tenp T®heat exchanger's
(32) side is d| s 8?880 gr W&so cae Gom t enper at ur e
sensor (Th7) for pp‘P%o r‘é "? Eﬁ”§ B6deddn the vicinity
of the indoor farf t 6% Wf%@sﬁd\?éo%nsors (Thl - Th7,
HPS, LPS) are in bﬁt%“@‘%‘oﬁ’ﬁ‘?‘ é’*leG@)‘O“ YHye B8 USRIt he det ecti on
signals, the cont¥ FéP (E‘?ﬁ?ﬁ‘?%‘lsgl E59niAdga Ut 1S Wt diCoper at ed

expansi on val ve PZ&%?SF St Fh’@f’é&?fa@‘i iy the mpia Hewidr kiseodl)21) and the
like. The air co @meﬁéqurlr;nanalse BregsysE 10f thnfefrigarant which isonnect i ng
circuit part. Theligharged fnomt titd Tpnipsessoe (21), fseathat efe oliquitie present

i nvention, and conrfrgeranttrhmalningiinl the siase (i&rAaSkR)rcanditt (2B)gas | i nes

(SGA, SGB) on the ib rjbzord b thes madAlidB)d Shel@lt)ortdie ki n |iquid line (4L)
and the main gas line (4G, respectively. In detail. each of the liquid

| ines (5LA,5LB) is conposed of a |iquid pipe (51,52) extending outward from
t he outdoor unit (2A 2B) and a liquid passage (53,54) connecting to an
outer end of the liquid pipe (51,52). The liquid pipe (51,52) is connected
in an inner end thereof to the outdoor heat exchanger (24). The outdoor

not or - oper at ed expansi on valve (25) and the receiver (27) are disposed in
the Iiquid pipe (51,52). each of the gas lines (5GA 5GB) is conposed of a
gas pipe (55,56) extending outward fromthe outdoor unit (2A r~?2rr "1



19 2B) and a gas passage (57,58) connecting to an outer end of the gas pipe
(55.56). The gas pipe (5S,56) is connected to the conpressor (21) via the
four-way selector valve (22). The main liquid line (4L) is cdhposed of?a
main liquid pipe (41) extending an the indoor unit's (3A 38) side, and a
mai n |iquid passage (42) connecting topgn end of the main |iquid pipe (41)
and the |liquid passages (~3.~4) on the outdoor unit's (2A. 28) side. The
main liquid pipe (41) is connected at the ocher end thereof to the indoor
l'iquid pipes (34) of the indoor units (3A 38). Each of the main gas lines

(4G is conposed of mai n as ex di n door unit's
(3A 3B) side, and alﬁaﬁhﬁ 5@%‘2 ‘;ﬁ‘ g{p(ﬂ%;s ggﬂhﬁnd of the main
gas pipe (43) and 5t°r‘\’é s‘é é% t's (3A 28)
side. The main gas plr mw%%@&%‘&&%ﬂnﬁlﬁ@-)&%ﬁts% hereof to the
i ndoor gas pi pes (8B§rcuﬂﬁumg1amondbof refrigerant, 3he pefyigemame rgqyiefrg unit (11) is
so conposed that ting eams d6Paspamethe( BRrBA)-smirce-bigel expandidn nes ( SLA, SLB)
on the outdoor unifieshdn?sin 223) aiddRe lithid-lime clobingmethpaissa@él)( 42) of the
main liquid [ine (44 .ihidieddBe Paesailies ek sfcﬁ1) hécHahBnga@3), nes (SGA, SGB)
on the outdoor umh&b@%@&ho%héﬂ res@urx@é TRuid 9sigeAssaga (44) of the
mai n gas Line (40 aL rrpaubf'? ?ﬁf c%cﬁ &pg éﬂjhﬁ-ltgxﬁ ra%&tﬂer as a

feature of the pre &n |l iquid stop
valve (V1) and a g@sf%e aing & Q %gﬁ%t gro?ﬁj d Wl tized. The gas

:?
stop valve (V2) is S$A0 F as line (5GB)
on the slave out do F”P" %r“?‘fﬁ)d%‘F et %tséaga f%i ne cl osing
mechani sm f or open'i“ﬁ‘@-‘&‘ﬁtﬂ%‘l"‘@%‘i“ ? RYJLCOMAMEyas st op val ve
(V2) is disposed i meane(63) @;zq:rmtb«;tfwma é@-ﬁﬁ%‘étqeﬁépﬁ%ﬁ%@n Pechgren the gas
passage (58) on theisgl &5 apdithotesuthietussr-gigp)expanidommechprismai n gas passage
(44) of the main g&3)) ihaeeby4uciagdhe pressgecishe Hguidorefmgdranl y cl osed based
on a control signato &rsemirithe pesiureldcesrdity tovar ppthaisieaveeraut door uni t

(2B) is deacti vat egdirdUChR@qhiemly, ibe diaaidtdfeiBerafh eethaigiiglirstiep val ve (V1) is
di sposed in the ll@lﬁbét%ﬁﬁ%r&éﬁu@ﬂamﬁd acfvattbd isreaaf;&lai’ad on the slave

outdoor unit’'s (2B}, giA¢ ¢@Oéjpo?§t¥:?:{er§fr?g%rﬁn tk‘il!:{k.ﬂfeld' f@ethe | Agdi8g nechani sm for
openi ng and cl osi ng, ﬁl[ ?é m—}g 53§9¢€ 54). The liquid stop valve (V1) is

di sposed in the prox nne t|n art ween the qui d passage
(54) on the slave ou%Br[hﬁrﬁlﬁ"“ ;g‘é"pé\% (?ﬁi ?TEF?F” d passage (42)
of the main liquid P’i‘%h%%}_“)g)o%éfl% gesgnheecpyenre Haf (§) ¢l osed based
on a control signafStEflecs HOTeBHPICAlPRY bewycoRhdls gafe ligkalB& Bt door uni t
(2B) is deactivat eBORECHAG ©oHBIS plgveparamal ospuserd undat3Bganper at i on. 1"~
LJY,. v ~".. 20 v-gre¢ssarcgae sofc aftke mpratsetmcrmaisentdcom;t (2R, sl ave out door
unit (2B) has a bypasut thaesfig@pnwenuining ic trmeaoteethetroalt doarak schar ge and
inlet sides of theuniof@Bessdcadidhriosds asiutmedoypds madier tempaessor (21). On
t he bypass |ine (28urcé haitg2iAy. provi ded a bidirectional bypass stop val ve

v3) f d N t |
(V3) serves as 8 bypidsacizoraf m‘ﬁﬂfﬁs it e @fahﬁ;g%mr ers(Z)c’ptKZrZe.s

??zp dxs

provi ded a refrige ant Eec ﬁ%ﬂ'&g& C&@g cﬁg@ﬁ © a set tine,
e.g., for afewm{% oy tiaug rB&}?'door

not or - oper at ed expBrﬁé’?‘HFl RFé?”xSé'r andy E norgaily 1 %Wc?feﬁl%lm@ V1) and the gas
stop val ve (V2) ju¥gcafddreachel Omav& 1HE L PFSRN AT SYrR BYirquit §¥act i vat ed
during heating opeVaern dRpinsbeetsendpeers Hge 65GByanditheefpirggasant in the

sl ave out door uni tlit@BIGh.ohesatdirtgdy. thetlmuid nefdgeranuiis prév2Aled Further, as a
feature of the prekem beimgestorazhin tthe stavet theithalr sdudde hagt @B)

refrigerant- am)untwctabem:thcrysﬂﬁfm&oéﬁ?)m@d]ﬂnﬁ 2j.gerant recovering means

detect Tack of 8 chrch %ﬁ;ﬂﬁ%ﬁﬁ% D TERR A S RRIRTRE 7 *°

conditioner (1) is |n a g operation and the slave outdoor unit (2B)
is deactivated) in cast that the outdoor notor-operated expansion val ve
(25) of the master outdoor unit (?A) is fully opened and chat a

super heati ng degree of a refrigerant of the outdoor heat exchanger (24)
according to the detection signals of the outdoor-liquid tenperature sensor
(Th3) and the inlet-gas tenperature sensor (Th2) excesses a set
tenperature. The refrigerant recovering nmeans (63) is conposed, in case
that the refrigerant-anmount detecting nmeans (62) detects |lack of a
circulation anount of refrigerant when the slave outdoor unit (?B) is
deacti vated during heating operation, so as to open the liquid stop valve
(V1) for a set tinme and throttle the indoor notor-operated expansion val ve
(33) for a set time) thereby reducing a pressure of a liquid refrigerant to
a saturatlon pressure accordlng to an open- alr _tenperature. Thus, t he

o I



At a heating operation, the four-way selector valve (22) is switched as
shown in solid lines in FIG 1. The respective high-pressure aS inn ~n
_refrigerants discharged fromthe conpressors (21) of both thefcutdoor+énits
(2A,2B) flowinto the piping unit (11) and neet at the main gas passage
(44) of the piping unit (11). Then, the collected gas refrigerant flows
into the indoor units (3A 3B). The gas refrigerant is condensed at each of

ot rigerant 11 ove Tl o Sﬁa%)m%% g B Iy ﬁ%&ﬁ?@?he o1 i g uni

(11) and then is %‘ lf rﬁ%rf"gc(vf EtRISYARE |0 qui d passage
(53, 54) running t W@”BGtHGé‘ta U?hq5§°murzeauortsrbef\ﬁeﬂrbttteo%r units (2A 2B),
the distributed Iliet{ICBEeonnssragte ther daveabhrma saure unit @Bssure at t he
out door not or - opeart b veppesagiceas vl wé teSastentticrmal soume editat t he out door
heat exchanger (2@A) drowgntise tovstgmegssssure gecuir () sgahanthe Then, the gas
refrigerants are feffigéraRdrdn@aihin@ iGQAPSRSS AREma? $durek dnite(2B)t door uni ts

(2A 2B). The heatin”&a@ﬂ@it?ért el ndBERNE YndseR RriA sbd¥e: @RQve ci reul ating
process. In the ap%e cool |ng and heating operations) the control | er (6)

control s openi ngs res t|ve i ndoor 0 eraf ed r 7 ™M1 L~ B~ ~
W, ~. .2 22 expansi om&/&2 [%Wasetéofﬁb%q@‘mg]e €% side out door

not or - oper at ed exb%ﬁﬁ%maﬁv@é phuby LW%W?‘E)‘F@Q(%\ 2Bharsi ties of the
conpressors (21) eimmusatad wihoact swreruhiqugh(thacosyediimgagasor dance with an
i ndoor |oad. In dbtai(1Q). tArveontinglyptireulai@) aswohnisodfsrefhigeranpaci ty of the
conpressor (21) oivhidhefievaN@ughttioedspattive thefial Soufce-dide heatswi t ched anong
1009¢c, Q090, and meanam ml)ltir@&pﬁrbﬂrrmg%cfw Qb &4t egepressor (21) of

the master out doOfhebdy m&%gglﬁgcggﬁitcgnlpgf %mel y in a linear
proportion to an gegﬂg gg he 1 nverter ci rcwt en the | oad of the
as

i ndoor units (3A, ci' so as to be responded by the capacity of
t he master outdoor unit (2A) t he %@%er (6) deactivates the slave
outdoor unit (2B). Further, when t outdoor unit (2B) is deactivated

during cool i ng oper &kigRiRNG t}eatefa c:286F ApbAkust Siecife0 EQAtl er (6) closes
refr 'ggfgﬁtsf‘n’t’ovwﬂév%& JRdHEY AL %ﬁtlﬂéa&% 2% cause the
pressure of the | 1ﬁ%l “r‘%é;, %ﬁové‘f H’é EW'E R s\na% hi gher than a

saturation pressu the liquid
refrigerant may b%o‘-gt’?)l“éﬂ (FR) tlhge"i“'é’é'éi “"{“2 7900 é’p(?B‘H-t%lal er (6) prevents
the storage of thBAWiRqIAfEEPERY iiydrayRnieq dromi deingo storehan tee sl ave out door
unit (2B) is deacthcmaabwzu@nnm@ BRhin drgcopaion: This, Prevents baekr ol | er (6)

cl oses the gas stop avairgelafivR®) amohmir ebyefﬂmambenyesn oaregeerof the |iquid
refrigerant into theemal smecouhidd@A)anidtus¢B)its (BAJBBEL i vation and preventing

| ack of a circul atigg aapgguptop{mgeg oL GeLANbS Mﬁ@oﬁﬂ&@ Jdmat er outdoor unit
(2A) and the |ndoE>z HE{% ég:%é gtﬁ?tbméa’shﬁh § lﬁt"a?t Ygdoor unit (2B)
Hefidal's

i s deactivated du n r e ecting nmeans
(61) opens the bypass \e} PS?&’ ucer?ha;t ark E@hﬁﬁerat ed expansi on

val ve (25) of the a\%\f’é’eger lef)‘r
the gas top val ve®RaPs5s & W %ceuprsr tes. As a result
of this, the hi gh%e3any &inflssofrlopds. gerant flows fromthe mast er out door

unit (2A) into the $mqeuptbv|1310&ofAleglevncecMne(lg)a&nldxspznsKﬁh of the slave
outdoor unit (2B)respectiveatcdierslof end ttefmedl sb@ee anits (3A,2B¢, thisave out door wuni't
(2B) in deactivat ieducestiR] @ahest émemthe Fuvtier] difieH distritigiondl) or the |ike.
Accordingly, lackoph lighey éfﬁéérﬁh‘ @tsh@tﬂe@%@éd &t &ehhbasi@at 1S prevented.
tzhfough t he malh 0w f rcanfé? $ éj#ﬁgé hl ébed&;&hgﬁra?heﬂrgﬁl ger ant
i s reduced due toﬁ§§n gfs ”% i mdal @Lﬁ%ﬂﬁig ‘3B) at a heating
operation, the di ff ﬁé%llﬁ‘étctﬁéé‘tﬁ mgehanigg {y2eand linée i ndoor units
(3A 3B) resulting® tsmrtlﬁ@amsrmévéh@re HEn0fRG AN theeg3silglel§GBBngt hs thereof is
conpensat ed by thand thediquiditine(SoBewhaicdoanpeins therslavd thermi@l3) . As a resul t
of this) the pressauree ghitt(BB) rabedtpelgntie iquidimeciosing mgohat | i ne (4L)
beconmes | ower thanisth€V byiestasee wifenttheslaet tHegmblosvursl wdh¢@Ryed from t he
conpressor (21), #odddeaivatetiurnguidblingfdpegtioandnd Reatihg gepre out door unit
(2B) is ejected iunbg, bhe tﬁ@ld”i!lslllrﬁutldsﬂngn@teél‘(’dﬂ)snﬁ)r(vtzgqs|d15§;d When the air

condi tioner (1) isheR featlatg 10P@fAt iRcanAitWEH)eist Aeactiva@ out door wunit
(2B) is deactivated, the refrigerant-anount detecting neans (62) detects

whet her a circul ati on anmount of refrigerant is lacking or not. In case that
t he out door notor-operated expansion valve (25) of the master outdoor unit
(2A) is fully opened and that the superheating degree of the refrigerant of
t he out door heat exchanger (24) accor d| ng to the det ectl on 5| gnal s of t he

T 1 M o, o o - - - o,

Sval ve (V1) and



24 Further, since the liquid stop valve (V1) is provided on the liquid |ine
(ALB) connecting to the slave outdoor unit (2B). the liquid stop valve (V
.1) can be closed when the slave outdoor unit (2B) is deacti vatze3d Gy |~n§2
cooling operation and heating operation, thereby preventing a"l' quird-~~
refrigerant frombeing stored in the regeiver (27) and the |ike. As a
result of this, a plurality of outdoor units (2A 2B) can be combined. In
addition) since a plurality of outdoor units (2A ZB) havi ng different

capacities from e%lﬁ %tﬁb%[mgadbci%ﬁxdar Q\cyégﬁqngqgl q@@l, ckdnis enables a few
ki nds of outdoor BY £OmCHRRe Wibidd yhmmllndoor units
(3A, 3B). Just aft urﬁ zayg chc.al:'m;toé ciaﬁ iacctthgqgfgd during heating

operation) the re J hat the
hi gh- pressure gas ré-‘%r aﬁ"b@ NlQuJHE crps{%p B) through the

sl ave out door nt Aco % FIS gffr n the slave
out\éooruunlt (;BI éﬁ‘é ‘f{gﬁl jg”éccisetag tg ‘g‘g |Iqui d line \(/41)

or the like, theré’lS @CB‘FC@IY 3ot ignpd:lral anount of
refrigerant. \Wen "EFEBCFRY Miye ?{Pr grﬁﬁth “’ﬁé‘t" %) detects |ack
of a circulation & faton pé’faF?‘Eﬁer hEYer8Fe0 r vering means

(63) throttles thé@l@&dﬁ?v%?%roperat ed expansi on vaI ve (33) to reduce the
pressure of the i qﬁudhexehc:tcgdrrgrtb this rafrégeratiart appurpuesiack efaccording to an
open-air tenperat ur @irchiStién ettt 6f refHgerardthbethicani ther efakieger ant in the
Z{/gggrggg 302{, d“p;tthér%@ sw@cemmﬁvskz%wm?ﬁ@& @mfs: %9\ i) Ewéﬁslegfglrﬁ; : g)n : S
of a circulation (;Drmunt [52 L@ venid g Eé%ﬁ thg 5t l¥lgnt ed at any
time. Further) si ﬁ%@ag\%g% AHect g)b? Lgd or units (2A. 2B)
and the indoor uniff C%‘PB"‘F‘ ?rﬁrﬁa‘f‘h‘éa“?n pRYFng unit (11),
an angle of tilt tREH éﬂu‘fcér“%‘a@a ng oil can be secured and a pan of

pi ping to be hori zomsahlrysmhtr oénbisd acplnrdbiey sdctheshyl $mirce iunita hori zont al
position. Accordi @Ay2B)otdn backinbinedain bédisieaysiade anpluenlity agh of |iquid
refrigerant can behdthelevuest uhiié 2AMRD) @avinb odifetdrbtapasities condi ti oni ng.
I'n addition) si nCQréxﬁeoﬁH“iHSEthfcaﬂ' B@Sprﬁéﬁ'cé?leaﬁ@dé&ﬁ@nweﬂuﬂ\@ out door
units (2A 2B) are Q'Bﬁﬁlteé‘klf i5dY GF (hEAHASBuIca Ul TBRIEY 1p2hBES at @ pipe

arrangenent) ther pl pe arrangenent . LE 2 FIG 2
shows anot her exanp }/h ?Aa{r@l& Bglc}ergtl on apparat us of the present

i nvention. A si ngI e FIE@&TQEIFlO@Pf)a singlereseiveedl2) can digpense Wiy 25 jn the

pi ping unit (11). reypecheceEceiveryaf2he thermabypwseadunits GAcHRhEHs i ng part

bet ween the nmai n Ireduded tmesmper 6f 2lemwends. Huathkr, giricd Gsisibages (53. S. 1)

runni ng to the outodadiquidirdfsigezhst d8ecurkhe careledioveran(drhalaicedes a |iquid
refrigerant, coll dkivs ofi réfriguraht cef begetadly preadhicecvedtwipar aunits (2A. 2B)
to the main |iqui d’iash@ffoﬁﬁﬂﬁlv)s 15Wﬂh89nﬁﬁ<ﬂduﬁkﬂhﬂ@‘?4@) bPthe 1dd distributes a

liquid refrigerant sgmggr %e”ﬂvg th?xﬂﬁ“ %fgrcg)y I’é)sst%ealgﬁ door units

(2A,28) during heat] Erat vers (27) as
shown in FIG 1 a Hg%ap%apﬂn taﬁﬁe ﬁ%raf"f GF%“% e (V1) is also
di spensed with be(%’ﬁ?éest%“@&tad@é H‘i?ﬁtsﬁ’?e FeAR 8erapk e §|’E9r‘inval ve (25) is
fully closed inst &b mstqméﬁeéméb@%rcsfumh&m joiod they dguidalipeé (v1). In this
exanpl e) the cont (8LBarvig B)e gasr Nmss (4B handithe glhvs thesmabsourse neans f or
fully closing the unt (BB)r Avoondingpethat leghie xpiiperam realaiming 28) of t he sl ave
outdoor unit (28) thdelave keerslahveurotiudngRBYin tedcziBatios ivigackd vat ed duri ng
refrigerating operiaio ge. mA@cdelt Nthet @1Y r SheXiRAPRretsi SeRrddy ovi si on of the
single receiver (Jpza;v&ﬁi@oqh@p@pgqnf.@mdﬁohegg&%ldferefre&?&hryters in the outdoor

units (2A 28)) thls duc 83 er_of elene nts Furth si nce

di stribution of a rﬁ rgf rrl %Olg’écf}?tgi: PRy an unbal anced
How of refrigerant®® Cks L s e‘? u Weﬁ’f"‘@ﬂnb@ grant WB€h of gas flows

into the main Iiqdf ﬂqr‘?'ﬂé F&E)’e’lﬁa IPRADS (6 FS dBhHSETsEE ons, operati ons

and effects are tf¥P3asign a&ecmmema@évéoxe@%mpqeﬁsmmf aliqWidi fi cation 1 of
Exanple 2 FIG 3 irefrigepantie aciatwalion pregjursagopmiipgatonanippéreairi on of the
above gas stop valtempéMpyre. Aherasaltwé this rtbelliquidr8jrigesamuoemased of a first
passage (13a) haviing i theslavethermal sbwree (uvid) (2B)rinuighcuwition ia gas
refrigerant flows dviaporatdiiearsd estemedttdate rasiér thadBhal §du@cd beitmai n gas |ine
(49, and a second2pysagsididglh) RVAND o 5IERLYAIORE afVahy Wi ch opens at a
cool i ng operati on.refrigekart can'be securely preveafedRdidy Gafel 0N 2 of Exanple 2



FIG 4 is an external -equalizing-type reversible valve (7) show ng anot her
nodi fi cation of the gas stop valve (V2). The external -equalizing-type
.reversible valve (7) is connected to a pilot circuit (14). \',Ia:g Fhat’ ey
circuit (14) is conposed of: a high-pressure circuit (14a) Ichis
connected to the main gas line (4G anggthe main liquid Iine (4L), has
non-return val ves (V6,V7) and conducts a hi ghpressure refrigerant; and a

| ow- pressure circuit (14b) which is connected to the nmain gas line (4G and

the main liquid line (4L), has non-return vaI ves (V8,V9) and holds a | ow

t at As . b5 | t
Feversi bl e 3a|eve.(;)fu %{‘OES”*Q%S @g‘} é fggag%m=>e?$%”;ﬂz ol
S

val ve base (71) i c1 8 reci procatably
di sposed in the c&S ?‘g u‘éﬂ é%sﬁ Srapg C ng7g rafg¥ned on bot h
si des of the spoolmﬁr?1 ﬁlt%’é n;%ban("f%‘ theslaved SOBIE71) is
connected to the ¢udt §a@@e(p5®)c ¢ 6356 Qfl?ﬂ%ﬁb? Rysthets (2B) side and
connected to two pitasta pqypedinetdesirsmechanismdlY isar he dispepsedssur e roons

(75a, 75b) are conmwith,ciat enhmterofedehents lvan beTiedugas passage (58) is
swi tched between a W%&@%b@ghéﬁkﬂ%e(xﬁ.@uﬂ @BP)s apshiRafddosi ng state

FIG 6) byt I 72) i
(czﬁgosed of)a Zast&%&a{?\/ %éﬁfﬂflf% lﬁ{n :ﬁlgl @erﬁ’r’xﬂiﬁﬁ S\r;gs(ed i)nI tshe
casing (77). In thegﬁ Fkgsé‘ﬁrtéegrg rr% E&Bge 6a, 76b) are

connected to the ssure circuit
S§uLe ga%/d

(14b). The pl unger'© HB S(’:‘Hﬁ ?’6‘? ﬁluémé he control | er
(6), so that the hhetRrPIngds i efggsragt r?‘l’?élm%\/-"b ve WsEmdls |td to the
pressure roons (75@“’7@?1)“1&(}3&)@% CIEBYRHEN CAR %Wc& the M@st®r ding to the
movenent of the spbetmg7dprce heit §34). plasaddidor.58nce thectsfmgaraeiat ed or shut
of f. i',r~ ~~ 27%j&Xing\VPleEng (61)Gnd tihoafsigaraot negoveriagpheansf a

refriger ati on appa6d) esn ok dibperped sdtit, thecenstnamionl of thei refrégecanpl e) a
refrigerant recovedratign hppera(ul)cansbepsimplified. i n addition to the air

condi tioner (1) Shov&intd thdr&is broviBed kRS EbRRAAYredsREO¥RELINGS) i ne (8) is
conposed of a refringgignivhi@r gyerimigeRinde N6&ddg exbend RgmPvard from the
mast er out door uni §la{@Mermandogct ki @es)a;sﬁssr%qweﬁwgsseﬁsswe (82) _
connected to an oufcgfig@af @dcstdir MRS Hﬁt@Qﬁ@@FavEQH&’r‘rﬁﬂ'ngrCE'LF?ﬁ’L (81). An inner

end of the refrigerB)wharO¥aliRAnBHREA solide ri CANE ek Jaged he
gas-refrigerant pi mr(o?%frmeﬁﬂﬁx%ee &%hWﬁe 8{-&119&4 d@&"raJ&eeF £xchanger (24)
and the four-way sghgg reﬂ‘no\é?:in\( 4§asa et CBHﬁ iﬁ“'t (2A). The

refrigerant recoveg B&VB E &otrplg g end thereof to

the gas passage (agkm 3 gm§ chﬁs a‘%ﬁ?‘“’ nd has a

capillary (73) andre?nQ&QLxB N \éﬁ Sﬁ-‘ W ng a refrl gerant to

flow fromthe gas pa‘sg gi{fl 0 oor un|t (2A). Further, in
0

the refrigerant re & lpgym -Wé“‘?eePW éﬁ% deRRtsS ng passage
(82)) the capill ar§“fa&sy e ‘HWdOP‘Ff “ﬂ@rn?"@t %R'Ht%1p\‘7%95(“\91 C‘-aif Elunitized with
the piping unit (1 dhgrafs &Eéa%écqoﬁéﬁﬂgé’la%&aéﬁ@‘??érs@ H since the
refrigerant recovePURFaHPREDEWIeenghe gasdiver@Ed ¢W§Ctﬂ¢ﬁal%|’- ng of the air
condi tioner (1), whaYf theamg) spscoundd8B) @ndta lgzeprqswg@aetsl ted during
heating operati on, oft ke measigrgticamal segweerning 24)nerqeg)dinglyalal i shes

conmuni cat i ons betmé@gﬁmnreregasmpgssage s{ay8)thermmal sotrasgurtio(2B)e sl ave out door
unit (2B) and a | owdpacgvalian ¢pashesictanoed ta the magertheonsldoarceuni t  ( 24) .
Accordingly, a |i ouditl(24F.rincpeditinn, carcebthe pefrigendm cejéating thearsg St ored into
the sl ave outdoor ($1)tan?Bhe refrigedatitt rawoyvesng caedrse (6Bf cargedeant ej ecti ng
means (61) and thedispdnsegeriantthe ecavendtivg ofedrsrefHZIradsn ia?pi—he exanpl e
shown in FIG 1 camtusecahi speimsgified th, the construction of the air
conditioner (1) can be sinplified. O her constructions, operations, and
effects are the sane as in Exanple 1 showmn in FIG 1. L.j n, vL... 28
Modi fication of Exanple 3 FIG 8 shows a nodification of Exanple 3 shown in
FIG 7. A single receiver (12) is provided in the piping unit (11). The
receiver (12) is disposed at a connecting part between the main liquid
passage (42) and the liquid passages (53,54) running to the outdoor units
(2A,2B). The receiver (12) stores a liquid refrigerant, collects a liquid
refrigerant fromthe outdoor units (2A,2B) to the main liquid line (4L)
during cooling operation) and distributes a liquid refrigerant fromthe
main liquid [ine (4L) to the outdoor units (2A 2B) during heating
operation. In this exanple, the receivers (27) as shown in FIG 7 are
di spensed with, and the liquid stop valve (V1) is also dispensed with
because the outdoor notoroperated expansion valve (25) is fully closed
|nstead of t he closure of the |IC]UId stop vaI ve (Vl) EXANPLE 4 FIG 9

o o, oy o o Y b1



‘r~ N-~~2 29 The constant-pressure circuit (9) has a normally high pressure
passage (91) and a nornmally | ow pressure passage (92). One end %f t,,t:ge.-,
~normal Iy high-pressure passage (91) and one end of the normallg/

| ow pressure passage (92) are connected to the branch passage (5c) via
non-return val ves (V11,V12) respectiveky) and respective other ends of the
normal | y hi gh-pressure passage (91) and the nornmally | owpressure passage
(92) are connected to the main gas passage (44) of the nain gas line (40
via a four-way sel ector valve (V13). The non-return valve (V11) of the
normal |y hi ghpr essub@cpakseasere/EerantPipesiRoseiths shermal-souckow a refri ger ant
to Bow fromthe bsidadieapassiageers5es) vb thenthermahsdurge kngh{Phessure passage
(91), and the non2Bgtty communiea(ed@ih efctt bthen @inzalatipnlagveymessur e passage
(92) is conposed 8P refigeendd Wavehafowf thidighathe fespdctiow thérgwalt he normal |y

| ow pressure pass@(ﬂﬁtéé e headt E‘?ctgha&%h(m5§ﬁ'9€be(5 rox?ﬁ@tef)Pur way sel ector

valve (V13) is swtg&ﬁe %ﬁct?ha Lﬁbrg%hnyciﬂﬁg édtng operation to
)

conduct a | ow pre re I W- pressure
passage |192), and \LXP 2 &eﬂh@%m&};& g§ 5 %declétl Eg (r)]per ation
'0 y hi gh-pressure

to conduct a hi ghtBRe §U’I‘"§“ FP?‘I T Y1t
passage (91). ThePidP¥ral {5 &sr% E%Féé“r(:ﬁ)a F%oé‘tﬂwnect ed to the
mai n gas passage (JW)aHQﬁcﬁItdhé Qa’spfﬁé%%'ﬁgféﬂ 8forr €fiFLE Rdlothe sl ave out door
unit (2B) throughpressuneett ur realiap wpsratignsay )st{amd divvddugesn refrigerant to
flow into the norrel hymbegbf pleessur e passage (91), so that the nornmally

hi gh- pressure passaggnf@l)wheh *aﬁJ ctwa ﬁte'?t‘n@.h%ﬁ?c%uhﬁnsﬁﬁ)e@t any time. The
normal Iy | ow presag&ewgge%s B. gas passage

44) and the as SS unit (2B
L 2 Bl s@%rce%ﬁtﬁgxéac?%@t A (8 0 o
t he main gas passdgectHAy Hﬁn‘%ch@ § g iR ) the normal |y
| ow pressure passag&ince2je ¢aniseting ¢ircuit mwlﬂxb dsiwpea the thegmat any tine. A
refrigerant recoveoumg unés$2y2B)&a) the uswnmes (34, 3Ry wmaitizede nor mal |y
| ow- pressure passageng®pf aildof bipigpseqatedafpe Kdokjng vilrdandbed 0 the sl ave
outdoor unit (2B) seduted Bfd bt IiFiAL 16 86 AveizbRAlIpasaaged t4a), a capillary
(84) and a stop vgkw@id ¥l §)nodz6nil BYLieH. Tﬁ@%n%}é@ h\raft.vamméw) i s conposed
so as to open wheg; sl aye QHLASRNY Bnke (e il? %‘2 d during

1ts (

heat t h
(50, e reiri aebSi 128 e PRl ﬁ‘e'*’g “(84), and the

stop val ve (V18) 4% ‘Eﬁ’i&f‘?dz é C?‘n%‘%f‘ Lﬁ‘fl fte S_Lf &8s to be
i ncor porat ed t her 8TARgEMentp thgredy, Ympliyiag s, PiRG & N since the gas

passage (57) running to BREMBHESEIRIPIIOBDOFUDRIAWRAGS S directly connected
to the main gas passage (44), the gas stop valve (V2) as shown in FIG 1 is
di spensed with. AccblQihy arefrigeranteikanisdingrarn of en alreopditionant - pr essur e
circuit (9) and tkbowsafy Exempit Ir of v eelinegraass apear@®a) of shé ncor por at ed
into the piping obprdsbat ivendomdi ti oner (1), when the slave outdoor unit

(2B) is deactivated rb Aeatd: f: At 40040 oF A 2 i OW- pressure
passage (92) and %ﬂ%@f gga %%&gégggé%gg%@éiﬁﬁﬁﬁag LO%P?{ abl i sh

N okl

conmuni cat i ons be slave out door
unit (2B) and a | &% Pb’é’sﬁPg ‘Yas side of the master out door unit (2A).
Accordingly, a |iquFeGrisra rgémgenanticircpit diagnra@f/naindeafitipnet ored into the
sl ave out door uni shé@B)z a Fuodihemionsifnbe Edaenpdaf. st op val ve (V2) as shown in

FIG 7 is dlspensedmsthsHeencrwﬂhetrceﬁdeigeﬁarbtfenfaertoheuto%eyced In

addition, since t sand the refrigerant
recovering nmeans ?!g%gﬁ{aéh&ﬁﬁ o&!ﬁ%ﬁ&bﬂ‘ﬂfﬁ?@ﬂim&ﬁ FIG 1 can be di spensed

with, the constructfog: F S heseF%‘?rHE \2i tfﬂgﬁ" g ARt s SEUR e sinplified.
Q her constructi of§Y bﬁ@géﬂ?eo’i?é’?rs%g Mg tope g the same as in exanple
shown in FIG 1. InFlGi $ sxangteonadiview shoavisgoghavahe/exewil) is cl osed
during heating opegaslizingofpd feesitdy vabutidadssedni t (2B), operation

performance in heat 7§sdﬁﬂﬁ&“§¥lcﬁ% ﬁg ﬁ{t 46 dohic ’CO%EF that the
rati o

non-return val ve e stop valve
(V18) may be di spen )i;l pl%%%m %hgf ﬁo?m& ce in heating is

slightly | owered. ﬂ% Fi'cs 8% of Exanple 4 FI G 10 shows a nodification of
Exanple 4 shown in FIG 9. A single receiver (12) is provided in the piping
unit (11). The receiver (12) is disposed at a connecting part between the
main |iquid passage (42) and the |iquid passages (53,54) running to the
outdoor units (2A 2B). The receiver (12) stores a liquid refrigerant,
collects a liquid refrigerant fromthe outdoor units (2A 2B) to the main
liquid |ine (4L) during cooling operation, and distributes a liquid
refrlgerant frontthe naln I|qU|d I|ne (4L) to the outdoor unlts (2A ZB)

o, . o o o o



The connecting gas passage (10b) and the stop valve (V19) are unitized with
the piping unit (11) so as to be incorporated thereinto. In elthir ,Q,f) ~p
_cooling and heating operations, the stop valve (V19) is opened fihe «v~
runni ng of both the outdoor units (2A 2B). Thus) a high-pressure gas
refrigerant flows through both the ouggoor heat exchangers (24) uniformy
during cooling operation and a | owpressure gas refrigerant flows 71 M
i '.. ~ 32 through both the outdoor heat exchangers (24) uniformy during
heating operation. Hér 3dxangirgcranmeticuindingaamof ayaic apaditiofcof the sl ave

out door unit (2B)shawingangmodificatipeddbe Exemplid dad thereof, a pan of the

refrigerant di Scharig@lofxgmm@erﬁ@aﬁé@saﬁ@rmaa@&rtb@dxaba&e out door unit

(2B) flows into t{g.aHbdeRImpRAk 6%%*‘?6%&&@1%4:) afffardil€ dragdcer outdoor unit
(2A) via the conng&gérn nd&s,dd ne en the slave outdoor unit (2B) is

deactivated during Cool I ng oper ation, the stop valve (V19) is fully cl osed
and the gas stop vafh 1(0\/25)11 refrig é’ﬁ‘é&‘rcg% diggram; pleat @irGoi-ant in the sl ave
outdoor unit (2B)tidrcrshokéng armedificatien pf thesBrampleds of the master out door

unit (2A). Wen therigd aMejsoalt q&géraﬂﬂblrcﬁﬂﬂagrﬁmd&aﬁ aiadordi-duri ng heating

operation, the stgpnitah¥&idgElthplcS &p@fwﬂo&aﬁomﬁpa@ﬁamm valve (V2) is
fully cl osed) sov\t Al t lgger{ﬁ;rl gerant in the slave outdoor unit (2B) is

sucked into a | owpLessure 5|de of the mas er outdoor, un|t (2A) via the
connecting gas |i neh?:lol)- ISA&‘:é‘GfF’(SFWé“FHCP%l 3 i%‘n%f GRodit he
gas-refrigerant phpeer(Peyieg arRediggriRbpL H?agx%fﬁ@lﬁaiwger (24) of the master
outdoor unit (2A) is comunicated with the gas-refrigerant pipe (26) of the
out door heat exchanger BEZD) MODENEORI @ARRYINIGAUTTHE( 2B), circul ation
amounts of refrigerants which fl ouwMENTEDNT he respective out door heat
exchangers (24) can be approxi mately equal to each other, thereby

i ncreasi ng a coeffibDewiitd déscoptiborisrmade beioBPabait cxdmplleebfﬂg:erati on
apparatus. |n addptesen, inbeitivee witheferthdoos thendtasvifgh®, 2B)) a hi gh-pressure
sensor for detecting a high pressure at a cooling operation and a

| ow pressure sensor for detecti ngE%,%Qyp [ §ssure at a heating operation can
be shared. This reduces the nunbe el enents. Further, when the slave

out door unit (2B) IBIGjaaﬂ'tdwsihxedxﬂupien@'ﬁl@ﬁhlgﬁ@u@ﬁ@]p@hﬂa&ﬂ)oﬁ he refrigerant
in the slave therfRlpreut fifveHiibi. KetBencs ndgRedl i VahiiRatesan aie securel y
returned to the ”Eéﬂcﬁﬁor%tﬂoﬁ”re JebafAPhp ﬁdﬁ@rhpwaﬁ%mns operations,
and effects aret ﬁreu tss |)nai§c néeted to & - A, C-

F~, ~ w. 33|Vb 'doLme L dlflcatlon of
t he above Exanpl e nﬁgp ﬁl (g serf&l ne (29a) is
arranged in paral f¥ ’gl 1I’? ?Eﬁ'él séaf: r?é r2 50 |ary bypass
line (29a), a non{3aB8 AT& SPRASCIOIG)L Fé’“?if‘d%ﬂ &I‘“F ®g a refrigerant
to flow fromthe Ma#rgasditfe(4QD sorfs 1aibs Armanged ¥ prealds e%"@rrpressor (21).

Wien the slave oufdgdr unit (2B) is deactivated durl ng heati ng operati on,
the refrigerant in Eim 6f &weoidod @ity R, IR PYerves ayekedrhal 0 a
| ow-pressure si desQircd it BSARS a%h?&@isok'@i) (a2fdhir-w ag ddreonnecting gas

line (10), as explai, t i e, the four-way
i S S o

solid lines in FI stop val ve (V3) of
the bypass |ine ( gtggo mtm%ﬁcfp ﬁogerant to flow
fromthe dischargd §Fc§e°}65 ?HE E“'leo% %Fx? ﬁ"ﬁ ?ﬂ“ (21)) the

refrigerant shows“h#sigh o oK aE sKghanggg o’t“e“’ E3uxi | i ary bypass

line (29a) is profipwads ¢Wﬁ@dépa\g@smﬁr€§5&mmq@6zmawhgrecur ely suck the
refrigerant into echétheesofér whichdiauid Boms if cognecedien ligpitilitecat i ons Each of
the air conditi onévIsAﬁLB)of t he above exanples is conposed of two outdoor

uni ts (2A 2B) and tyRe badagrigehi figeIB6$ B conhietiedith aC@iHatgconer of the
present inventiongjmsf u?l@ Bé%‘?'tk‘fkf &H 8E r2 glgt&ugg }pnlts and three

or nore indoor uni, oor units
he receiver

(12) may be nasterlggytf? ﬁl@ﬁ%iﬂ&t? ﬁc i qui d passage

(12) may be di spo§ 2e1Ch

(42) and the |iquf¥c ISHOWFé: tdoor units
(2A, 2B), as shown'q eF‘F@in 3qui ’é‘&r(d OB EE: B‘thmt OTSIFQW&‘@@e@#eda refrigerant in
case of the air c6KeRNSIOBHEIvHED) sgdiagegeiven(2Ty forevignng rdiggicevented. In the
exanpl e of FI G 1yefrigeranein gedeant - anount detecting neans (62) is conposed
so as to detect lack of a circulation anount of refrigerant based on the
openi ng of the outdoor notoroperated expansion valve (25) and superheating
degree. However, the refrigerant-anount detecting neans (62) may be
conposed so as to detect lack of a circulation anount of refrigerant when
an evapor at| on tenperature of a refr| ‘ger ant |n t he out door heat exchanger

o . o " e



j, r.~"-r, r:. .~ ~-34 1In the exanple of FIG 1, the refrigerant
recovering neans (63) is conposed so as to recover a refrigerant for a set
.time. However, a pressure sensor is disposed on the conpressoggsﬁ i de
of the outdoor heat exchanger (24) or the like in the slave out'dodr’ Oﬁ
(2B)) and the refrigerant recovering neans (63) nay be conposed so as to
finish the recover of the refrigerant when the pressure sensor detects that
the pressure of the refrigerant is decreased to a set pressure. In the

exanples of FIG 2 8, and FI.G 10, the liquid stop
valve (V1) is di sperég&e\‘?m e, CO“F[HFS égl)a&‘s%mieﬁ 2 B33tiior
ot or - oper at ed ex pEtEh aI"%/aet k) %ﬂfﬁepwe n&€as dH¥ cl osed.

However, in case oDQ»%PE{B)a}S\ﬁ@W@:t%FQ:W%@PRME%@W ea@(the gPeined and cl osed
such as an aut omat $ide e{pihinstampresdor (21} haa |theydour-wappvaled (22X V1) is

provi ded for prevewhichgwitohablyesetdctathealischgmeaantd, inkes sidepofitien FIG 1 and
the like. In the exgfipteesora21k4ad diserndnhéqed itk ehe niten QPadiliect i onal bypass
stop valve (V3) IS(m)oxh%&lumhﬁw\(es) isdrovided Betwrer tifa inlet sid one-way bypass

stop valve (V3) angr@p ?"é&’éb 25 Yn OWRADEr-Wa ge,a(\?c 932) e DGdRreovi ded. In the

above exanpl es) de 10N L S abegt an air con t| oner which is
oper ated reversi bl ?/F[) e r@f cr%ﬁ‘:ﬁ lrﬁ &5 ting cycles. The air conditioner

may be an air condit %Frli’e‘Pf Ehﬂ indpgr UEH?)I ﬁg‘f IPF%’EFCHS& WSS NIk he four - way
sel ector val ve (22h2ving anhiadoot Hedr exABEBEETOFS) 5 % UBST g NS val ve (25)
each shown in Fl G exchangert whichds is thyppraximiy (0f2an iadeonifanp@lded with. Wen
the sl ave outdoor amd tan(i2Bpor snalemopdrarteckpdnsiongvatvo|(Bdgan@er ati on, the
liquid stop val ve (3ét)sidesexipahbipn cherhedism-dhetiadgoriheat éxchangercondi ti oner
only for cooling, @@2)shesrndctedibGhe Znaih higuiclife (L) ¢id2h imyobe di sposed at
a connecting part Qg ﬁﬁ‘g%w: {349 2ABicBnhédied th M8RABFal iRy (408 vidhe i quid
passages (53, S$4) ext OP% 393 W @5h MEneOiHddep motbi oferatédexgBl- | ndustri al
QY

Applicability As dggglahg Bis EEé‘d)ﬁ{jih@QnH@oxil@&nB%fxﬁé gsyat i on appar at us
of the present inve |on [ocg ‘ah{ ( A ooh

ded d

effecti Xe cogl i nlg grcgﬁ% By FP %r %o ;bg’lé‘g‘rﬂl @gﬁ%;:%rc%%gﬂﬁ‘g Itorlgveutedogr]
t

units. Accor ingly ‘QF gg esa’v& o

lof 3
Zui Eabl~e~r‘~or air 08%(?09[ %H'i[ &%l G % ?;g@ﬂ%
., )1 t c

liquid |ines, gas Eﬁ ggg’
thermal source unit chij‘%efa ’E r £aC CRT % é ing a
conpressor, a therfpﬁl a3 c%u Pafe“r? ’é df‘l 058 nifed one end

t hereof to exchang€ Wé et iy éi‘?‘y a“h‘?"é’ﬁ'w%lcﬂg f the
conpressor and at P dF‘F\&PmBFﬁ:?S‘Prh 1 YI%OE‘SPP%EB‘(% ?1 liquid Zinc
and a thernal - sour E¥MBPHE pRANAlK]S aﬁ%ﬁ'%’ﬁy NBEFERhi 18 ek hRBIYy sposed on the
correspondi ng | i quREONg ri@ogcnd?qqs, WhBT ey snloadingl eanitisy an openi ng t her eof
each conpressor bei nBugahangsabloys kit setbodd atehBspliseg hatige side and the
inlet side thereof maSicr ihRIERTUAR W)Oﬂn@lgthgfiﬁdédrrlﬁmsa(3%03‘@?0t' ng circuit
part for connecting lﬁle[ﬁgectlve er e é‘ a gw d [1nes and of the
gas |ines to the i ‘§°°é G4 )’r?aﬁj’rslc 8¢ F%E@W% jectively so
that the thermal sH’&?c%’n&‘Pﬁ Oy AFIEAERY 3 S ?%F”I’%Iowiat ach other; a
plurality of user [RITIESTARRIISARAT aedrgrem gied@%%soe&‘clﬁaﬁelépoﬁrﬁjd bei ng

connected in paral Ped pag of pe wrwfmzfqamroptm (R0)arizich kelogaied Qflas | i ne;
the discharge side of the compressor (21), an inlet-gas

temperaturc sensor (Th2) for detecting a temperature of a
gas refrigerant to be sucked into the compressor (21) is
disposed at a part of the refrigerant pipe (26) which is
located on the inlet side of the compressor (21), an outdoor-
liquid temperature sensor (Th3) for detecting a temperature
of a liquid refrigerant on the outdoor heat exchanger’s (24)
side is disposed on the liquid line (SLA), and an open-air
temperature sensor (Thd4) for detecting a temperature of
open air is disposed in the vicinity of the outdoor heat
exchanger (24). Further, a high-pressurc sensor (HPS) for
detecting a pressure of a gas refrigerant discharged from the

sént invention is
r n-r 2

gﬁga%gfcus) corrr)rl si ng:

e a main



“a receiver for connecting liquid lines and the main liquid line; a Ga§_ blne
cl osi ng nechani sm provided at the gas line on the side of the bBaV»e 2t hed mal
.source unit; and a controller for controlling the gas line closing

mechani sm of the slave thermal source unit to be fully cl osed when the

sl ave thermal source unit halts its hegting operation under the condition
that the main thermal source unit continues its operation, and for
controlling the thermal source-side heat expansi on nmechani sm of the slave
thermal source unit to be fully closed when the slave thermal source unit
halts its operations under the condition that the main thermal source unit
continues its operation. 2. The refrigeration apparatus according to claim
1, further conpri somgresaomhiAlass dispased 203 pMIiiQIhOEy}pas&:‘eEﬁftiBe conpr essor
(21) of the sl aveetdnepipel (26 pwhich isnocat¢P&) trendisottargdiside of eimect ed to t he

di scharge and i nl ebmpreiesr @f),lahe atowpresany sengdn (LPS) Byrdesectc! osi ng
mechani sm (V3) di %eﬁe%ré*b@abwﬁfi@fdgb%t(tg%e s@k@d into-the . na A fr L.
fr. \ ~Jv2 36 ref K:bﬁh f@sear 159 'd%goﬁ‘?@&sa pBrlod BF ufd &Lmaoa liquid
refrigerant remaing ?c‘ﬁ ist RRGMA! o GHE @ ide 1[2 eiN such a
manner as to open E g 0SI ng mechani sm §§] and he

t her mal - sour ce-si § mg;( ' rrechanl sm (23) each included in the slave

t hermal source unitly ZB)h |0rﬁ Wedodeerapnish, (3AmBX e indoorliqeid| osi ng

mechani sm (V2) f otemperaturs isemsof lﬁ%‘hs}afctredetccnmgsa aerepetaturesdf dsource unit (2B)
i s deactivated duligog teédgdrag copae ddomn he® exthangeetsr(BRpside ion appar at us
according to clai dishosgd dn ther indebr Aiyudd i (| 89343 df einddbglgaexpansi on
nmechani sm (33) Whighpdrangé SEAEAThE) RACHetd @tetﬁséraw%toﬂ% 3B) and

| ocated between tlg P@fh'ae}dn%h%é hﬁwoo(rﬂchte ah @ry%s?f) ﬁa@l?g heat exchanger

(32); refrigerant g dgl ﬁﬁitob nee | ack of a

for recover ﬁrgmé{”‘sc'?gr ‘f> gﬁ f@fiﬂe&?%@?%a{d? G %ieﬂ‘ﬁnffa?ié o
deactivati on when ﬁfanﬁ g unit i s deactivated during
heating operation aE@thhensehﬂsgmﬂt&abwamnm 1rﬁ'§7lﬂﬁﬁs (62) detects
the lack of a cird&fSatdrennpurmadnintofa caftrallger(@nhtand basedcdn ghavanner as to
open the thernal - dettetion sigielsethpaaatrollen®s kanirsindpehingsfof tiee sl ave t her mal
source unit (2B) infoieeasérareatexpinsidrdlvalve g25,B8) ddPtheabaditydef expansi on

mechani sm (33) soimScé@ feggg,pqomam assuyke of the liquid refrigerant to a
saturation pressure ccordln e 4. The

ﬁ pi?n air. terrpera

refrigerant appar at U8 28E %8 "Ff)%%i pW&rﬂm Jef$ i%jer ant
recovering lint (&§P™RIEHEgRTHT P a PIRJRE ML ¢ fA%nPt he sl ave

t hermal source uni a”(‘ffB)Oft‘(Setmés%éﬂ\é"rm’toﬁela-ﬁﬁlco%w& @halid 24) is
connect ed bet ween liRey A S1B) gad st gasilies (361 i BepatkRyindpem t he

t her mal - sour ce- si gaitie@A. 2R réiantethe MRain lighid liee (fdotapd thevmatml source unit
(2A) and the gas Igenéing3@B), expeendelyg from the slave thermal source unit

(2B). ~. The refriggf é&th@%a%ﬁ%rtﬁé}ﬂ iBG6RS @518, S1B)GS %bﬂ‘ip%secf urt her
conprising: a conrbggtuqrﬁ § 51 88) é 4 b oGhvAS FRARRES r%g@} respectl ve

ends thereof to t 8 %ﬁe
t her mal - sour ce- si %ﬁtcb(%%é o‘?)ﬂgnﬁ \%g é ¢ r%épétoﬁﬁéc 5 e un| ts (2A,
2B) and whi ch has clo e ‘8’% \'eWB fﬁ& refrigerant
fromflow ng, whek Ieé:é ﬁ# ‘f‘ﬂ%rr a% & 8! deact i vat ed
during cooling opé&f 4"(% g G f’i} POyt ?rnéﬁ‘o‘QBBPEré‘qﬁlm P %in
deactivati on. r vabven(28) ap tk}c qecelver\;’[bgr,q disposed in the liquid

pipe (51, S"

Each of the gas lines (SGA,5GB) is composed of a gas
pipe (55,56) extending outward from the outdoor unit (2A,

{



" 37 6. The refrigeration apparatus according to any of clainms 1, 4 and 5)
wherein the connecting circuit part (11) is formed in a single unjr:t_.; ;. The
_refrigeration apparatus according to claim2, wherein the bypass /kine.{29)
conprises an auxiliary bypass |line (29a) having a non-return val ve which
allows a refrigerant to flow fromthejginlet side to the discharge side to
the conpressor (21)) the auxiliary bypass |line (29a) bei ng connected
between the inlet side and the di scharge side of the conpressor (21))
bypassi ng the conpressor (21). 8. A refrigeration apparatus, conprising: a
master thermal soaPea@ndiAigss RATAEE (37 EBhEnEssRg taan Retcrand 8bur ce- si de heat
exchanger connect &t &¥% PHIf SRPDhERRSFS RiBC {5 is epBRARCEIOdBS and t he i nl et
side of the conprée@arcssyy @) tvan Bie Emirtvedyasnlectpervaveri28he two sides of the
conpressor and conn®nd ethiatligube liat L) éndompostd ofquimhihiliywid and a

t her mal - sour ce- si gipcedppBSicAdingeem v Bidovhusi'si @AIBBpekiedamd the |iquid
line and capabl e @fmiigtidbat pada@d(d2PeBhidtlingasafendidl tWbin a gas line is
connected to the dpsehaipge($)dend@nRe tlfid Pa8iages AB3IFY)t hie tkONPr essor so as
to be switchabl e Be{dgeelniine(dARBYIsHeS Tic Hath GQURS BHROM1) s Sl ave t hermal
source unit havi ngoﬁncfesyapaﬁﬁéemer@nawre@dmaequmggi gipks exchanger

connected at an e t ixS rge side and the'inlet side of the
conpressor so as g%”béeﬁégm?{‘%%éa}b'#@%b@&gﬁ? the two si des of the conpressor

et ieen .
and connected at thE2Gt ¢ BHEN 88 quﬁxg%)M%%oseQﬁéa@%éﬂﬁm - sour ce- si de
expansi on nmechani 9iACHBL BXiesdiigspo SedingRot Haitlsi G.4B) side. a#dl capabl e of
regul ati ng an opeaimyn ghepasodge (43) epangstiag gxen endef the mangasted to the
di scharge si de angigehd3) mhdthesgadepasfageh ST 58)poretroutdaoramit ® be swit chabl e
between the two s{I&IBYfsidd)ETiROMME 2O PipA (4 nsainndgediatad t part for

connecting outer s eRd thdieof ictiedntodteinsifesO@53of ehelindebr t he gas |ines
to a min liquid hhﬁ?&?&, B3, Mai n gas | ine respectively so that the thermal
ge

source units are ar . in Eara he,l wi th each o%her; a}aﬁ){l rality of user
uni ts which each haVBc PBEE U8itqEtl)elst SO .EOMRSET B Whiltd¥iGre connected to
the main |iquid | PA¥Saged (?%é“}’rdlfnﬂ'ga&‘qpi%é“}%‘ @L-A-8LB ot thhged in parallel
with one anot her; oudtdoerenivsr(2aa2Bhside, the opaim diquist passegmidd ©f ng part | ocat ed
bet ween t he |iqui thd maedicd linhé4inhitie gascpasshgdes (&7.a8)dofctbnigest s each of the
liquid lines to theenthiGnA)SIGRI ¢h thematdonrgai's 2Ae2B) side,remdntbehani sm which i s
di sposed on the gasihigwe pxdsapeli (49) tafwatied hdie ghalinet (MG)radre sour ce unit 2
38 and fully cl osegleydanp fbh-g?d;lagaemmﬁanal source unit is deact: ?/at ed ]
during heating operafion, - e o] S . trolling the
t her mal sour ce-si de gﬁh%{%la%% flﬁ%[g’ egﬁf'?‘c g’%% [elk)sl \?/de?" tL]Eée)E31 lf@sour ce unit in
deactivation to b “;3& 3 HAGYISNER e WG ASAASEIOPs¥ Y Ee unit is
deactivated durin§¥FeMiR FFARIEREAINPEHEEFD I NEBAS\ SR ¥AVEA¥2hhi ch bypasses
the conpressor of 13 Hi&peseava thsanpassagar e of the gamiinafiCB) P8 connected to
t he di scharge andtheslave sudesr shittsh@Bonge, esdmerves asypgssling ne cl osi ng
mechani sm di sposedlosmg mechanpas fot opemingand clobmggbe Zas pessage i ng neans for
ej ecting a |iquid(38f Thgegaasibp velvei (M2)gs dispdded is tlsevprokhmitpelf source unit in
such a - manner as dofn€yiig Pdihbérwean she bASpARGaFEREBA0N IR slade t he
t her mal - sour ce- si daiR¥PaARIsQABYBRI2ARH $He SafhgdsHaksdedddyofithe sl ave thernal
source unit in degghh at 1iaR)a@)datdComiBasdd {PaClPBE RelyRERERI sm for a set
time just after t %ﬁsf' §Y§ doRBioVR]eraP o tﬂ@&én&nﬁleﬁ&@{wh\éﬁttﬁg during heating
operat i on. 9. The J[ghi, o8 b 1289 R elctvadt il eakil Gpslal” & 111t her
' tion.

The liquid stop valve (V1) is disposed in the liquid
passage (54) of the liquid line (SLB) on the slave outdoor
unit’s (2B) side, and serves as a liquid-line closing mecha-
nism for opening and closing the liquid passage (54). The
liquid stop valve (V1) is disposed in the proximity of a
connecting part between the liquid passage (54) on the slave
outdoor unit's (2B) side and the main liquid passage (42) of
the main liquid line (4L), and composed so as to be fully
closed based on a control signal from the controller (6) when
the slave outdoor unit (2B) is deactivated during cooling
operation and heating operation.



“a user-side expansi on nmechani smwhich is disposed in each of the user units
and | ocated between the main liquid |line and the user-side heat exchan%er
.refrigerant-anount detecting means for detecting |ack of a ci Z duliati ort

anount of refrigerant; and refrigerant recovering neans for recovering a
refrigerant fromthe slave thermal souygce unit in deactivation when the
slave thermal source unit is deactivated during heating operation and the
refrigerant-anount detecting neans detects the lack of a circul ati on anount
of refrigerant, in such a manner as to open the thernmal source-side

expansi on nechanisntof the sl ave thermal source unit in deactivation and

(hrotile the veersids ; FERAT A I BV GuideH ! sour e un
reduce a pressure f[ (??2 F%tm as §dn Igc{rzgtl oné pressure

%Eé

according to an o t’rs‘é %%:t 2RO appar at us

accor di ng to clai %Q?SSV\SEEFQ ressar B'ylﬁag‘etl gg §F‘F %UQPI i ary bypass
line havi ng a nond¥ aravided a3 Vaidixpetidaak hypass étQFertai (M3 06 f1ow fromthe
inlet side to theOpesingaangeciosing the bypessdinept2®sThe bypassasigP | i ary bypass

| i ne bei ng connectvatheb@ esrveshes iandypass cthsirgnthechanidinsdhahge si de of the
conpressor, bypassongolidre 6§,ahpreds poovided Lrefvighrant e8uAg mehns ef ri gerati on
apparat us, CONpri 61 whicHTBSdrk] for AeeNBineSO!, €6r Alfiw miaviengh@ Conpressor, a

t her mal - sour ce- si anstmﬁ)ggl%qg@) ﬁ@%@d‘d&%%r@ el &mheof to the
di scharge side an%}iﬁp v:ﬁ@ 5 ﬁg& q be swi tchable

bet ween the two si G}é'kfgt ?ﬁm‘g%& me e other end to a
liquid line, and a Qid I §-°| a\lmchls

di sposed on the |Ig i rﬁ% g %g en| ng thereof,

in which a gas i} %h’h@& fve e ’éé {fév fhe inlet side
of the conpressor % &Vswi t chabl e between the two sides of the

conpressor; a sl aveFuhecmaii adeamreeofithe tprésani mycaliomthe cosel) a
t her mal - sour ce- si der (6¢ats exefregegant-amoune deedting maeans{62) &ret 2zof to the
di scharge si de andefriperdnnlretoeritig méarish@3¢.0The esigeran-ansouno be swit chabl e

between the two sigdes:iak rhmsqonptseemboﬁ:@okocmbee&sa 13tk bha other end to a
liquid Iine, and %xrt:ttettoﬁlarﬁm&ﬁ SFdlgcrs mhq'ﬂcra%c Baigeadshi ch i

di sposed on the | ni ng t hereof,
[ Ins\almsch a gas |i Ing dkggdog%ﬁ%e&%tsg [th :ﬂtfﬁthc 3 %m @g he ?nl et side
8

of the conpressor . g%reseo Qal a%t % Y&%’?uh ?’ngﬂfﬁhaes of the

conpressor; a cong}e% ! gn £ s %?%%C eFaée rﬁmf{) % ds of the
| d | d dli d
rr:alqﬁl gasI Inle?\eapesﬁé‘ ? sa‘?ﬂa-%"&zi“)t 9%“ qﬁé i{g Oi | Nar cI gsrgzgeg in
paral l el with eacR'&% pt 1}; tgPa- lﬂydo‘F”tﬁ’ge"rerrﬂcPéor 284ch have a

user -si de heat exé%ﬁﬁéﬁ’g%@wféwr%ﬁ"em@éﬁﬁéa BECESEESth&CintgM |iquid |ine
and the main gas IPEféU®o as to be arranged in parallel wth one another; a
receiver which is dTapogesathn@r&8neERs inihnB 68 Ilp@ah@dsé@tmeen the liquid
l'i nes and the nai r&agd thp th neefﬂggraggg%%[s ngf rﬂé’éﬁs é¢wid lines to the
main liquid |ine; bk ¢ 26l &% ﬁg) B e %}@Posed on the gas
| i ne extending to%r Odg&osfj @%He llte :m g Ly cl osed when
t he sl ave thernal source g % f: dl \{ate u( ?ah p operation;
ful'l-cl osure cont FOP fRARLC PRFT LB ERY §0 VENE (Ve -si de expansi on
mechani sm of the §PQ\}1§TO§‘}1§‘@P}HPng UPOEPTER aF‘?ueﬁl%ﬁ‘f‘tqr\/ ?"’b o be fully
cl osed when the slf@y@ 6¢epme BEFPYTAHNCING & PREARHTT vaft 8dligHifli ng
refrigerating opef@ifiggmnt 40 gs@uraiigie DesspEneACEPrdieg Hudh SR¢MAIfch i s di sposed
in each of the usé¢mperatuseahiny, dualiguidisefrigemnt ihtersidve dutdpard |ine and the
user -si de heat exanan@®);in ddactivation is evaporated and returned to the

master outdoor unit (2A). In this case, the refrigerant recov-

ering means (63) is composed, if the outdoor motor-operated

expansion valve (25) of the slave outdoor unit (2B) in

deactivation is not opened, so as to open the outdoor

motor-operated expansion valve (25) for a set time.



40 refrigerant-anmount detecting neans for detecting |ack of a circulation
anount of refrigerant; and refrigerant recovering means for rqcoveﬁn ng,.2
refrigerant fromthe slave thernmal source unit in deactivation Iwer t-hel

sl ave thermal source unit is deactivated during heating operation and the
refrigerant-anmount detecting neans deterts the lack of a circul ati on anount
of refrigerant, in such a manner as to open the thernal source-side

expansi on nechani sm of the slave thermal source unit in- deactivation and
throttle the user-side expansi on nmechani smof the slave thermal source unit
in deactivation and throttle the user-side expansi on nechanismso as to
reduce a pressure of the liquid refrigerant to a saturation pressure
according to an open-air tenpeOpttatien dfZExatnpleflri gerati on apparatus,
conprising: a master thermal source unit having a. conpressor, a the

anal - sour ce- si de heResenpiemigenadrontié ebed eneraifpnsriar corFalingt o t he

di scharge si de andhe¢ hw ¢omdetorer db). of t he conpressor so as to be switchable

between the two sidag anoo‘hHSoﬁ@fﬁﬂbﬁsﬁgrfo@fﬂday%leé’t%?Gﬂve"(zi)hg other end to a
liquid line, and wﬂa ~RBWHGE cﬂs%uﬁwm@ﬁ mREhRgletvhi ch s

di sposed on the Ilh%ﬂ r sls&% 3pARk £4:98hat &Fr@ﬁ'nﬂgcaﬂl eni ng t hereof,
|n\/\/mchagasllne°| @‘ q_ﬁg Hcf}thelnlet S|de
of the conpressor Ug S|8Ies of the
conpressor; a sla ’E e 9‘6‘9P‘8"e xcﬁé%‘?{ l:EﬂTB'F'B

t her mal - sour ce- si défqﬂéé@[é@%*@eﬂo‘ﬁbﬁ Betliqpid refageraat rf‘ﬁ%‘raéof to the

di scharge si de andhe main diquid passagof4Dref Bemipiagsmit €d).akhers be switchabl e
bet ween the two sitbesobécted diquodipefeigerant fovscimom ¢het euioat unite ot her end to a
liquid line, and {3A{BBNHn- cavhr ofettel deloex pamitsi (3A 3BY, hthailsquidhi ch is

di sposed on the |irgfigdraritn® a¢thce@pabbtesoirer &gdhatihdgprathobgreni ng t her eof ,

in which a gas |i %eta‘ie&@ﬂ;ﬂﬁﬁi&ﬂvﬂﬁe 133 Bdevaps@eedsatdRe bbokhe inlet si de
of the conpr essor h%QK &ciag ré Be(3ib Ghabh oW &@,ﬁ& bAeref ermies of the

conpr essor; ra.nttl CORNERL 4 tg th@r connecting
outer ends of the es to a main
liquid |line any a %ﬂ % ? d) eﬁ‘lge ni%‘ glsels Aergmals source
units arc arranged®fh° a‘?“}t ?OVSL 1¥ HEWPURE OPGFAYNONYS of user units
whi ch each have a T D% TeRF2HBE "eﬁ‘é%f’n@é?“%‘h‘&gmc& ‘are connected to the
main |iquid |lint andittaheanagopgasioh; tht feur-way selettor salvaiz@dsi n par al | el

Wi th one anot her; savircheéiagashowhi iglsolid liresdaFEdG. . Theaespeedveng part | ocat ed
bet ween the |iqui thigh-pesssardyds hefrigatdntd digchadged fromadhd copipp@ct s each of the
liquid lines to t@@rmn bf Bbthtihk | diRdoct ﬁﬁ&'fm"BEQﬁngmBQﬁBa“' sm which is
di sposed on the - |dn“ne(1§3<£r§‘d1ﬂ'e&9atttﬁ’é’\’ﬁ{aﬂu hesiavqalisrdrl source unit
and fully cl osed ngé i vq-hrege&m lise%rér i vated during

heating operation o] p Ilng t he
thermal source-sid aﬁ’g‘)g 58 a is a‘t&h{éa’(g source unit in
deactlvatlontob eunit IS
reactivated durin Egvzﬁ f ﬁge%ﬁb 8wﬁ erant
recovering line tHF%‘H PH‘%AHPéFFa&er( ‘Pfg@Fapr’ﬁ?deWé[ Adyand Htcnslﬁave t her mal
source unit to théilfh“-ﬁ ped ehekapirisguinie (L to jtBe disivifk PassREBet ween a
gas-refrigerant pi(fa.58xrenmingtp theomddns unkte {24 28bulrcdesiutdodieat exchanges
of the naster therunglls QAuRBg Ui diszibdtechbquidsrdfiiperantst mddach from t he sl ave
t:”. ermal source undicedid.prddsere ztid gadesd motoaparaddiexpaasiondi ng to claim
12, wherein the connc(2sPendtvapdrited®ar theiodtdodr He4t exbhangst (e unit. 14 A
refrigeration appabaﬁﬁﬁalwrﬁ%éssﬁk gas RIAR&RET TR iRelgaSqefrze unit having a
conpressor, a theremhssd?yrr&%% @ BAHonGENBRIES 1)%?&3@%%@ an end

t hereof to the di qﬁ.p@ erh S ressor so as to
be sw tchabl e bet %gng gi?r\ggla h arul;ﬁ d& %FOélofr?pq?gssoy}gp% nnected at the

other end to a |IC]UI rraJ - sour ce- si de expan5| on mechani sm
which is disposed offtife qv GPGI‘W ‘r'ﬁflm@ SPSHAtiongsthe goirellerng an openi ng
t hereof, in which ® §98UpP r‘épq“é“&,so E‘i‘f‘?%‘ii”teomfjﬁer Eﬁ‘%@’h‘é‘?ﬁé‘cgl de and the
inlet side of the conpressor so as to be switchable between the two sides
of the conpressor; i-~. . ~r. ~V



"42 a slave thermal source unit having a conpressor, a thernal-source-side
heat exchanger connected at an end thereof to the discharge :quan the
“inlet side of the conpressor so as to be switchable between fhe two“$i"des
of the conpressor and connected at the other end to a liquid line) and a
t her mal - sour ce- si de expansi on nmechani 3m which is di sposed on the |iquid

| ine and capabl e of regulating an opening thereof, in which a gas line is
connected to the discharge side and the inlet side of the conpressor so as
to be switchable between the two sides of the conpressor; a connecting
circuit part for connecting outer ends of the liquid |lines and outer ends
of the gas lines to a main - liquid line and a main gas |ine respectively
so that the thermal source units are arranged in parallel with each other;

a plurality of usekplmNibg mc@,h(:sg%hd%\éﬁmastb?%sﬁdcqecf&@&ocﬁxchanger and

whi ch are connect qﬁoﬂoeotptae[éaa'a hhdlbh v:lw&e(esbd ahBecHRidls 9@g |ine so as to
be arranged in parcfa u?clibdrs di sposed at a
h

n
connecting pan | ogg E\e g\phg ngg&@%g%lé qu gfxv ﬁmlp | iquid line
and connects each Eﬁ'o‘[lﬁrq e“ fihe! &5&1@ d?e,ta gaz Itlhne
j J hb% Eg owar e

cl osi ng nechanlsm(
ermal source

sl ave ther nal sourc 8‘?‘ P&gqe A ey %@V&t
unit is deactivat & gé‘ % r hég bcont rol neans
for controllingt SO l 8f t he sl ave
t hermal source uni @Pf‘i}ﬁfﬁe%"’t ‘5‘8 the sl ave

t hermal source unil SA\rﬁﬁ‘%ﬁ YEvEt ﬁ”ﬁu é{?ﬁ"&[ ‘g’ BPation; and a
connecting gas lir CETEA5h é%laéél" r‘?sé’é’ Q é “%er eof to the
respective gas-refdf erramtcrp%@@%mt hg’len‘é?m%oélﬁf ) §f3li-heat exchangers
of the thermal somaéf‘é i slayeaPitdans eHt f3B)-a cl osi ng mechani sm f or
preventing a refri g&uaher,fwieen fHeosiavegourdbenumit (2B asst deacdvhtdedr mal sour ce
unit is deacti vat efiridgrdoading @petanpnandriruiing operation the coheolral source unit
in deactivation. let(6)<loses?h liufd stop walvei (V3)4Beréby pféventiagri gerati on
appar at us accor di ngorhge 6F eelTiqldd refgéhiNintd e GesBIeat(2Mpark theui t part is
formed in a singl qiuenis dehfl, bedisk &m@@reagur@ef@ﬁp%ﬁausfn rising: a
master thermal soukGRe waeﬁaufaavme i8 tﬁﬂiﬂ?rtﬁﬁ@rsat@aﬁbﬁrﬂﬁurce si de heat
exchanger connect egdcgiding1$a4 Oagﬁragqu;pe,gt , HeSied\at gefridedgand the inlet
t

side of the conpr erﬁ%”bé@tcﬁéd 5&55 lqe,gv\@grﬂr &8 {¢p0 sides of the
conpressor and co @%rﬁéjtk?ésth f%ﬂ\i/jsn &, chl gw d |ne and a

t her mal - sour ce- SI ex nS| on r?ec am%\(en @ﬂ%fg ﬁoﬁ,\ﬁd on the |iquid
e e et it cbrl B Pl o
to be switchable b@?\ﬂ%’n :%y;r RS PEYERYNS LBTASE O s ‘3 sl ave t her nal

source unit havi ndcg"ﬁ%rlé@sw slave peydRar ngﬁdﬂgéﬂé|d6éCtH’@&9nexchanger
connected at an erfddtprevewing backhef alicreviatioe asabat sfdefrigeranil et side of the
conpressor so as thetweerstiet masist eutseonesn (2A¢ andahs iintdooramitshe conpr essor
and connected at tBa,3Bher end to a liquid line, and a thernal -source-side

expansi on mechani smykyi !}r'tl-?e dhapos &'orqmnt@% i&&cevaéea%uaﬂg capabl e of
regul ati ng an opeql ?Ebg %on {@r m 'nqgansggf)g(gﬂla[% ted to the

di scharge side an V V thc r‘r@r 8ssor be sw tchabl e
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heati ng operation; and full-closure control neans for controlling the

t her mal sour ce- si de expansi on nmechani sm of the slave thermal source unit in
deactivation to be fully closed when the slave thernmal source unit is
deactivated during refrig erating operation;
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main liquid line (4L) or the like.

When the air conditioner (1) is in heating operation and
while the slave outdoor unit (2B) is deactivated, the refrig-
erant-amount detecting means (62) detects whether a circu-
lation amount of refrigerant is lacking or not. In case that the
outdoor motor-operated expansion valve (25) of the master
outdoor unit (2A) is fully opened and that the superheating
degree of the refrigerant of the outdoor heat exchanger (24)
according to the detection signals of the outdoor-liquid
temperature sensor (Th3) and the inlet-gas temperature
sensor (Th2) excesses a set temperature, the refrigerant-
amount detecting means (62) detects lack of a circulation
amount of refrigerant.

When the refrigerant-amount detecting means (62)
detects the lack of a circulating amount of refrigerant, the
refrigerant rccovering means (63) opens the liquid stop
valve (V1) for a set time and throttles the indoor motor-
operated expansion valve (33) for a sct time to reduce the
pressurc of liquid the refrigerant to a saturation pressure
according to an open-air tcmperature, so that the liquid
refrigerant in the slave outdoor unit (2B) in deactivation is
evaporated and thus the evaporated refrigerant is returned to
the master outdoor unit (2A). In this case, if the outdoor
motor-operated expansion valve (25) of the slave outdoor
unit (2B) in deactivation is not opened, the refrigerant
recovering means (63) opcns the outdoor motor-operated
expansion valve (25) for a set time.

Effects of Example 1

According to this example, since the gas stop valve (V2)
is provided on the gas line (5GB) connecting to the slave
outdoor unit (2B), the gas stop valve (V2) can be closed
when the slave outdoor unit (2B) is deactivated during
heating operation, thereby preventing a liquid refrigerant
from storing in the slave outdoor unit (2B) in deactivation.
This prevents lack of a circulation amount of refrigerant
between the master outdoor unit (2A) and the indoor units
(3A,3B).
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liquid line (SLB) through the slave outdoor unit (2B).

Accordingly, the liquid refrigerant in the slave outdoor unit

(2B) in deactivation is ejected into the main liquid line (41)

or the like, thereby securely preventing lack of circulation

amount of refrigerant.

When the refrigerant-amount detecting means (62)

detects lack of a circulation amount of refrigerant, the

refrigerant recovering means (63) throttles the indoor motor-

operated expansion valve (33) to reduce the pressure of the

liquid refrigerant to a saturation pressure according to an

open-air temperature. As a result of this, the liquid refrig-

erant in the slave outdoor unit (2B) which is deactivated

during heating operation is evaporated and returned to the

master outdoor unit (2A). Accordingly, lack of a circulation

amount of refrigerant can be securely prevented at any time.

Further, since piping connections between the outdoor
units (2A.2B) and the indoor units (3A,3B) are formed into
the single piping unit (11), an angle of tlt required for
backing oil can be secured and a part of piping to be
horizontally arranged can be securely held in a horizontal
position. Accordingly, oil backing can be secured and a flash
of liquid refrigerant can be prevented. This enables high-
reliable air conditioning. In addition, since the number of
pipes can be reduced when two outdoor units (2A,2B) are
installed, this reduces the number of steps at a pipe arrange-
ment, thereby simplifying the pipe arrangement.

EXAMPLE 2

FIG. 2 shows another example of a refrigeration apparatus
of the present invention. A single receiver (12) is provided
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connccting part betwceen the main liquid passage (42) and

the liquid passages (53.54) running to the outdoor units

(2A.2B). The recciver (12) stores a liquid refrigerant, col-

lects a liquid refnigerant from the outdoor units (2A.2B) to

the main liquid line (4L) during cooling operation, and

distributes a liquid refrigerant from the main liquid line (4L)

to the outdoor units (2A,2B) during heating operation. In

this example, the receivers (27) as shown in FIG. 1 are

dispensed with, and the liquid stop valve (V1) is also

dispensed with because the outdoor motor-operated expan-

sion valve (25) is fully closed instead of the closure of the

liquid stop valve (V1).

‘In this example, the controller (6) serves as a full-closure

control means for fully closing the outdoor motor-operated

expansion valve (25) of the slave outdoor unit (2B) when the

slave outdoor unit (2B) is deactivated during refrigerating

operation.

According to this example, since provision of the single
receiver (12) can dispense with respective receivers in the
outdoor units (2A,2B), this reduces the number of elements.
Further, since distribution of a liquid refrigerant is securely
carried out, an unbalanced flow of refrigerant can be
securely prevented even when a flash of gas flows into the
main liquid line (4L) or the like. Other constructions,
operations and effects are the same as in Example 1 shown
in FIG. 1.

Modification 1 of Example 2

FIG. 3is a valve circuit (13) showing a modification of the
above gas stop valve (V2). The valve circuit (13) is com-
posed of a first passage (13a) having a non-return valve (V4)
through which a gas refrigerant flows from the slave outdoor
unit (2B) into the main gas line (4G), and a second passage
(136) having a stop valve (V5) which opens at a cooling
operation.
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Modificaton 2 of Example 2

FIG. 4 is an external-equalizing-type reversible valve (7)
showing another modification of the gas stop valve (V2).
The external-equalizing-type reversible valve (7) is con-
nected to a pilot circuit (14). The pilot circuit (14) is
composed of: a high-pressure circuit (14a) which is con-
nected to the main gas line (4G) and the main liquid line
(4L), has non-return valves (V6,V7) and conducts a high-
pressure refrigerant; and a low-pressure circuit (145) which
is connected to the main gas line (4G) and the main liguid
line (4L), has non-return valves (V8,V9) and holds a low
pressure state.

As shown in FIG. 5 and FIG. 6, the external-equalizing-
type reversible valve (7) has a valve base (71) and a pilot
valve (72). The valve base (71) is composed of a casing (73),
a spool (74) reciprocatably disposed in the casing (73) and
pressure rooms (75a,75b) formed on both sides of the spool
(74) in the casing (73). The valve base (71) is connected to
the gas passage (58) on the slave outdoor unit's (2B) side
and connected to two pilot pipes (764,76b) through which
the pressure rooms (754a,75b) are communicated with each
other. The gas passage (58) is switched between a commu-
nicating state (see FIG. 5) and a closing state (see FIG. 6) by
the movement of the spool (74).

The pilot valve (72) is composed of a casing (77) and a
plunger (78) reciprocally disposed in the casing (77). In the
pilot valve (72), the two pilot pipes (76a,76b) are connected
to the high-pressure circuit (14a) and the low-pressure

circuit (14b). The plunger (78) is moved by thc control
signals of the controlicr (6), so that the high-pressure gas or
the low-pressurce gas is led to the pressure rooms (75a,7556)
thercby moving the spool (74). According to the movement
of the spool (74). thc gas passage (58) is communicated or
shut off.
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EXAMPLE 3

FIG. 7 shows another example of a refrigeration apparatus
of the present invention. In this example, a refrigerant
recovering line (8) is provided in addition to the air condi-
tioner (1) shown in FIG. 1.

The refrigerant recovering line (8) is composed of a
refrigerant recovering pipe (81) extending outward from the
master outdoor unit (2A), and a refrigerant recovering
passage (82) connected to an outer end of the refrigerant
recovering pipe (81). An inner end of the refrigerant recov-
ering pipe (81) is connected to the gas-refrigerant pipe (26)
disposed between the outdoor heat exchanger (24) and the
four-way selector valve (22) of the master outdoor unit (2A).

The refrigerant recovering passage (82) is connected at an
outer end thereof to the gas passage (58) on the slave
outdoor unit’s (2B) side and has a capillary (73) and a
non-return valve (V10) for allowing a refrigerant to flow
from the gas passage (58) to the master outdoor unit (ZA).
Further, in the refrigerant recovering line (8), the refrigerant
recovering passage (82), the capillary (83), and the non-
return valve (V10) are unitized with the piping unit (11) so
as to be incorporated thereinto.

Thus, since the refrigerant recovering line (8) is incorpo-
rated into the piping of the air conditioner (1), when the
slave outdoor unit (2B) is deactivated during heating opera-
tion, the refrigerant recovering line (8) establishes commu-
nications between the gas passage (58) connecting to the
slave outdoor unit (2B) and a low-pressure gas side of the
master outdoor unit (2A). Accordingly, a liquid refrigerant
can be prevented from being stored into the slave outdoor
unit (2B). In addition, since the refrigerant ejecting means
(61) and the refrigerant recovering means (63) as in the
example shown in FIG. 1 can be dispensed with, the
construction of the air conditioner (1) can be simplified.
Other constructions, operations, and effects are the same as
in Example 1 shown in FIG. 1.

| "P1 1#10%& ()- 10 h h 10 h
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Modification of Example 3

FIG. 8 shows a modification of Example 3 shown in FIG.
7. A single receiver (12) is provided in the piping unit (11).
The receiver (12) is disposed at a connecting part between
the main liquid passage (42) and the liquid passages (53,54)
running to the outdoor units (2A,2B). The receiver (12)
stores a liquid refrigerant, collects a liquid refrigerant from
the outdoor units (2A,2B) to the main liquid line (4L) during
cooling operation, and distributes a liquid refrigerant from
the main liquid line (4L) to the outdoor units (2A,2B) during
heating operation. In this example, the receivers (27) as
shown in FIG. 7 are dispensed with, and the liquid stop valve
(V1) is also dispensed with because the outdoor motor-
operated expansion valve (25) is fully closed instead of the
closure of the liquid stop valve (V1).

EXAMPLE 4

FIG. 9 shows still another example of the air conditioner
(1), that is, an example of refrigeration apparatus of the
present invention. This example is so composed that a
branch linc (5a) and a constant-pressure circuit (9) arc
provided in the air conditioner (1) shown in FIG. 1. The
branch linc (5a) 1s composcd ol a branch pipe (54) cxtending
outward from the master outdoor unit (2A), and a branch
passage (5¢) connected to an outer end of the branch pipe
(5b). An inner end of the branch pipe (5b) is connccted to the
gas-refrigerant pipe (26) disposed between the outdoor heat
exchanger (24) and the four-way sclector valve (22) of the
master outdoor unit (2A). An outer end of the branch
passage (5c¢) is connected to the constant-pressure circuit (9).
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The constant-pressure circuit (9) has a normally high-
pressure passage (91) and a normally low-pressurc passage
(92). One end of the normally high-pressurc passage (91)
and one end of the normally low-pressure passage (92) are
connected to the branch passage (5¢) via non-return valves
(V11,V12) respectively, and respective other ends of the
normally high-pressure passage (91) and the normally low-
pressure passage (92) are connected to the main gas passage
(44) of the main gas line (4G) via a four-way selector valve
(V13). The non-return valve (V11) of the normally high-
pressurc passage (91) is composed so as to allow a refrig-
erant to flow from the branch passage (3¢) to the normally
high-pressure passage (91), and the non-return valve (V12)
of the normally low-pressure passage (92) is composed so as
to allow arefrigerant to flow from the normally low-pressure
passage (92) to the branch passage (5c). The four-way
selector valve (V13) is switched as shown in dash lines at a
cooling operation to conduct a low-pressure gas refrigerant
into the normally low-pressure passage (92), and switched
as shown in solid lines at a heating operation to conduct a
high-pressure gas refrigerant into the normally high-pres-
sure passage (91). The normally high-pressure passage (91)
is connected to the main gas passage (44) and the gas
passage (58) running to the slave outdoor unit (2B) through
non-return valves (V14,V135) for allowing a refrigerant to
flow into the normally high-pressure passage (91), so that
the normally high-pressure passage (91) is held in a high-
pressure state at any time. The normally low-pressure pas-
sage (92) is connected to the main gas passage (44) and the
gas passage (58) running to the slave outdoor unit (2B)
through non-return valves (V16,V17) for allowing a refrig-
erant to flow into the main gas passage (44) and the gas
passage (58), so that the normally low-pressure passage (92)
is held in a low-pressure state at any time.

A refrigerant recovering passage (8a) is connected
between the normally low-pressure passage (92) and the gas
passage (58) running to the slave outdoor unit (2B). In the
refrigerant recovering passage (8a), a capillary (84) and a
stop valve (V18) are provided. The stop valve (V18) is
composed so as to open when the slave outdoor unit (2B) is
deactivated during heating operation.

The constant-pressure circuit (9), the branch passage (5¢),
the refrigerant recovering passage (8a), the capillary (84),
and the stop valve (V18) are unitized with the piping unit
(11) so as to be incorporated thereinto.
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In this example, since the gas passage (57) running to the
master outdoor unit (2A) is directly connected to the main
gas passage (44), the gas stop valve (V2) as shown in FIG.
1 is dispensed with.

According to this example, since the constant-pressure
circuit (9) and the refrigerant recovering passage (8a) is
incorporated into the piping of the air conditioner (1), when
the slave outdoor unit (2B) is deactivated during heating
operation, the normally low-pressure passage (92) and the
refrigerant recovering passage (8a) establish communica-
tons between the gas passage (58) running to the slave
outdoor unit (2B) and a low-pressurc gas sidc of thc master
outdoor unit (2A). Accordingly, a liquid refrigerant is pre-
vented from being stored into the slave outdoor unit (2B).
Further, since the gas stop valve (V2) as shown in FIG. 7 is
dispcnsed with, the number of elements can be reduced.

In addition, since the refrigcrant ejecting means (61) and
the rcfrigerant recovering means (63) as shown in the
example of FIG. 1 can be dispensed with, the construction
of the refrigeration apparatus can be simplified. Other con-
structions, operations, and effects are the same as in example
shown in FIG. 1.

In this example, since the stop valve (V18) is closed
during heating operation of the slave outdoor unit (2B),
operation performance in heating is improved as compared
with the case that the non-return valve (V10) as in Example
3 1s used. However, the stop valve (V18) may be dispensed
with, though the operation performance in heating is slightly
lowered.

Modification of Example 4

FIG. 10 shows a modification of Example 4 shown in FIG.
9. A single receiver (12) is provided in the piping unit (11).
The receiver (12) is disposed at a connecting part between
the main liquid passage (42) and the liquid passages (53,54)
running to the outdoor units (2A,2B). The receiver (12)
stores a liquid refrigerant, collects a liquid refrigerant from
the outdoor units (2A,2B) to the main liquid line (4L) during
cooling operation, and distributes a liquid refrigerant from
the main liquid line (4L) to the outdoor units (2A,2B) during
heating operation. In this example, the receivers (27) as
shown in FIG. 9 are dispensed with, and the liquid stop valve
(V1) is also dispensed with because the outdoor motor-
operated expansion valve (25) is fully closed instead of the
closure of the liquid stop valve (V1).
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EXAMPLE 5

FIG. 11 shows still another example of the air conditioner
(1), that is, an example of the refrigeration apparatus of the
present invention. This example is so composed that a
connecting as line (10) is provided in the air conditioner (1)
shown in FIG. 2.

The connecting gas line (10) is connected at an end
thereof to the gas-refrigerant pipe (26) extending from the
outdoor heat exchanger (24) of the master outdoor unit (2A)
and connected at the other end to the gas-refrigerant pipe
(26) extending from the outdoor heat exchanger (24) of the
slave master outdoor unit (2B). The connecting as line (10)
is composed of connecting gas pipes (10a) extending out-
ward from the respective outdoor units (2A,2B), a connect-
ing gas passage (10b) connected at both ends thereof to
respective outer ends of the connecting gas pipes (10a), and
a stop valve (V19) disposed in the connecting gas passage
(105). The stop valve (V19) is a closing mechanism for fully
closing, when the slave outdoor unit (2B) is deactivated
during cooling operation, to prevent a refrigerant from
flowing into the slave outdoor unit (2B).

The connecting gas passage (105) and the stop valve
(V19) are unitized with the piping unit (11) so as to be
incorporated thereinto.

In either of cooling and heating operations, the stop valve
(V19) is opened in the running of both the outdoor units
(2A,2B). Thus, a high-pressure gas refrigerant flows through
both the outdoor heat exchangers (24) uniformly during
cooling operation and a low-pressure gas refrigerant flows
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through both the outdoor hecat exchangers (24) uniformly
during hcating opcration.

For cxample. when an operating capacity of the slave
outdoor unit (2B) is large with respect to a load thereof, a
part of the refrigerant discharged from the compressor (21)
of the slave outdoor unit (2B) flows into the outdoor heat
cxchanger (24) of the master outdoor unit (2A) via the
connecting gas line (10).

When the slavc outdoor unit (2B) is deactivated during
cooling operation, the stop valve (V19) is fully closed and
the gas stop valve (V2) is opened, so that the refrigerant in
the slave outdoor unit (2B) is sucked into a low-pressure side
of the master outdoor unit (2A). When the slave outdoor unit
(2B) is deactivated during heating operation, the stop valve
(V19) is opened and the gas stop valve (V2) is fully closed,
so that the refrigerant in the slave outdoor unit (2B) is
sucked into a low-pressure side of the master outdoor unit
(2A) via the connecting gas line (10).

According to this example, since the gas-refrigerant pipe
(26) of the outdoor heat exchanger (24) of the master
outdoor unit (2A) is communicated with the gas-refrigerant
pipe (26) of the outdoor heat exchanger (24) of the slave
outdoor unit (2B), circulation amounts of refrigerants which
flow through the respective outdoor heat exchangers (24)
can be approximately equal to each other, thereby increasing
a coefficient of performance (COP) of the refrigeration
apparatus. In addition, between the outdoor units (2A,2B), a
high-pressure sensor for detecting a high pressure at a
cooling operation and a low-pressure sensor for detecting a
low pressure at a heating operation can be shared. This
reduces the number of elements. Further, when the slave
outdoor unit (2B) is deactivated during heating operation,
the refrigerant in the slave thermal source unit (2B) in
deactivation can be securely returned to the master outdoor
unit (2A). Other constructions, operations, and effects are
the same as Example 2 shown in FIG. 2.
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Modification of Example 5

FIG. 12 shows a modification of the above Example 5. In
this example, an auxiliary bypass line (29a) is arranged in
parallel with the bypass line (29).

On the auxiliary bypass line (29a), a non-return valve
(V20) is provided for allowing a refrigerant to flow from the
inlet side to the discharge side of the compressor (21).

When the slave outdoor unit (2B) is deactivated during
heating operation, the refrigerant in the slave outdoor unit
(2B) is sucked into a low-pressure side of the master outdoor
unit (2A) via the connecting gas line (10), as explained in the
above Example 5. At this time, the four-way selector valve
(22) may be in a state of a cooling operation as shown in
solid lines in FIG. 12. In such a case, when the bypass stop
valve (V3) of the bypass line (29) is a one-way valve for
allowing a refrigerant to flow from the discharge side to the
inlet side of the compressor (21), the refrigerant shows
through compressor (21). Therefore, the auxiliary bypass
line (29a) is provided in the slave outdoor units (2B) to
securely suck the refrigerant into the master outdoor unit
(2A).

Other Modifications

Each of the air conditioners (1) of the above examples is
composed of two outdoor units (2A,2B) and two indoor
units (3A,3B). The air conditioner of the present invention
may be composed of three or more outdoor units and three
or more indoor units. In such a case, one of the plural

outdoor units serves as a master outdoor unit.
In thc example of FIG. 1, thc receiver (12) may be

disposed at a connecting part bectween the main liquid
passage (42) and the liquid passages (53.54) extending
toward thc outdoor units (2A.2B), as shown in FIG. 2.
According to this, storage of a refrigerant in case of the air
conditioner having long piping length is prevented. In the
example of FIG. 1, the refrigerant-amount detecting means
(62) is composed so as to detect lack of a circulation amount
of refrigerant based on the opening of the outdoor motor-
operated expansion valve (25) and superheating degree.
However, the refngerant-amount detecting means (62) may
be composed so as to detect lack of a circulation amount of
refrigerant when an evaporation temperature of a refrigerant
in the outdoor heat exchanger (24) is lower by a set degree
than an open-air temperature.

% ()-Y
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In the example of FIG. 1, the refrigerant recovering means
(63) is composed so as to recover a refrigerant for a set time.
However, a pressure sensor is disposed on the compressor’s
(21) side of the outdoor heat exchanger (24) or the like in the
slave outdoor unit (2B), and the refrigerant recovering
means (63) may be composed so as to finish the recover of
the refrigerant when the pressure sensor detects that the
pressure of the refrigerant is decreased to a set pressure.

In the examples of FIG. 2, FIG. 3, FIG. 4, FIG. 8, and
FIG. 10, the liquid stop valve (V1) is dispensed with, for the
reason that the outdoor motor-operated expansion valve (25)
can be freely opened and closed. However, in case of using
a valve which cannot be freely opened and closed such as an
automatic expansion valve, the liquid stop valve (V1) is
provided for preventing storage of a refrigerant, as shown in
FIG. 1 and the like.

In the examples of FIG. 1 and the like, the bidirectional
bypass stop valve (V3) is provided. However, as shown in
FIG. 12, a one-way bypass stop valve (V3) and an auxiliary
bypass line (29a) may be provided.

In the above examples, description is made about an air
conditioner which is operated reversibly between cooling
and heating cycles. The air conditioner may be an air
conditioner only for cooling. In such a case, the four-way
selector valve (22) and the outdoor motor-operated expan-
sion valve (25) each shown in FIG. 1 and the gas stop valve
(V2) are dispensed with. When the slave outdoor unit (2B)
is deactivated during cooling operation, the liquid stop valve
(V1) is fully closed.

Further, in the air conditioner only for cooling, as shown
in FIG. 2, the receiver (12) may be disposed at a connecting
part between the main liquid passage (42) and the liquid
passages (53,54) extending toward the outdoor units (2A,
2B).

Industrial Applicability

As described above, according to the refrigeration appa-
ratus of the present invention, a plurality of outdoor units
can be provided and effective cooling and heating operations
can be made by using the outdoor units. Accordingly, the
refrigeration apparatus of the present invention is suitable
for air conditioning for a large building or the like.



10% U U& () - S& 9210% U&' ()- Yf 10% U& ()-dE7 10 U U0 z10% & ()-!s10% t & ()-
10% & ()-y 10% & ()-0$10% & ()- 10 U U 10 U UrP7 10 U IO !f3 23 £™2 2219

Fu N oo

35

CLAIMS

I claim:

1. A refrigeration apparatus, comprising:

liquid lines, gas lines, a main liquid line, a main gas line;

a main thermal source unit and a siave thermal source unit
each having a compressor, a thermal-source-side heat
exchanger connected at one end thereof to exchange-
ably a discharge side and an inlet side of the compres-
sor and at the other end thereof to the corresponding
liquid finc and a thcrmal-source-side heat cxpansion
mechanism which is disposed on the corresponding
liquid linc and is capable of regulating an opcning
thercof, cach compressor being exchangeably con-
nccted at the discharge side and the inlet side thereof to
‘the corresponding gas line;

a connccting circuit part for connecting respective outer
ends of the liquid lines and of the gas lines to the main
liquid linc and the main gas line respectively so that the
thermal source units are arranged in parallel with each
other;

a plurality of user units having a user-side heat exchanger
and being connected in parallel to the main liquid line
and the main gas line;

a receiver for connecting liquid lines and the main liquid
line;

a gas-line closing mechanism provided at the gas line on
the side of the slave thermal source unit; and

a controller for controlling the gas line closing mechanism
of the slave thermal source unit to be fully closed when
the slave thermal source unit halts its heating operation
under the condition that the main thermal source unit
continues its operation, and for controlling the thermal-
source-side heat expansion mechanism of the slave
thermal source unit to be fully closed when the slave
thermal source unit halts its operations under the con-
dition that the main thermal source unit continues its
operation.

2. The refrigeration apparatus according to claim 1, fur-

ther comprising:

a bypass line (29) which bypasses the compressor (21) of
the slave thermal source unit (2B) and which is con-
nected to the discharge and inlet sides of the compres-
sor (21);

a bypass closing mechanism (V3) disposed on the bypass
line (29); and
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refrigerant ejecting means (61) for ejecting a liquid refrig-
erant remaining in the slave thermal source unit (2B) in
such a manner as to open the bypass closing mecha-
nism (V3) and the thermal-source-side expansion
mechanism (25) each included in the slave thermal
source unit (2B) in deactivation, and the gas-line clos-
ing mechanism (V2) for a set time just after the slave
thermal source unit (2B) is deactivated during heating
operation.

3. The refrigeration apparatus according to claim 1 or 2,

further comprising:

a user-side expansion mechanism (33) which is disposed
in each of the user units (3A, 3B) and located between
the main liquid line (4L) and the user-side heat
exchanger (32);

Tefrigerant-amount detecting means (62) for detecting
lack of a circulation amount of refrigerant; and

refrigerant recovering means (63) for recovering a refrig-
erant from the slave thermal source unit (2B) in deac-
tivation when the slave thermal source unit (2B) is
deactivated during heating operatior and the refriger-
ant-amount detecting means (62) detects the lack of a
circulation amount of refrigerant, in such a manner as
to open the thermal-source-side expansion mechanism
(25) of the slave thermal source unit (2B) in deactiva-
tion and throttle the user-side expansion mechanism
(33) so as to reduce a pressure of the liquid refrigerant
o a saturation pressure according 10 an open-air tem-
perature.

4. The refrigeration apparatus according to claim 1,
whercin
a rcfrigerant rccovering line (8) through which a refrig-
erant flows from the slave thermal source unit (2B) to
the master thermal source unit (2A) is connected
between a gas-refrigerant pipe (26) extending from the
thermal-source-side heat exchanger (24) of the master
thermal source unit (2A) and the gas line (SGB) extend-
ing from the slave thermal sourcc unit (2B).
5. The refrigeration apparatus according to claim 1, fur-
ther comprising:
a connecting gas line (10) which is connccted at respec-
tive ends thereof to the respective gas-refrigerant pipes
(26) of the thermal-source-side heat exchangers (24) of
the thermal source units (2A, 2B) and which has a
closing mechanism (V19) for preventing a refrigerant
from flowing, when at least one thermal source unit
(2B) is deactivated during cooling operation, into the
thermal source unit (2B) in deactivation.



10 10!'S, 109%& () - * 3 irs oo

109%&' ()-!" S109& ()-!  S10%& ()-!  S109& ()-wxqoM+1! 0, 10%& ()-! ELLY €341, 10%
& ()-S y10%&' ()- S10%& ()-! YUSL10%&' () -

1095r S11 010% t & ()-%0% & ()-% 10% & ()-!$S10%t& ()- 10 10

10!'0, 109&' ()-5y!} %-9888806 S4! 10% & ()37 10% & ()-#y10% & ()- 10tt 10tt
10tt ! 010% t & ()- % 010% t & () - 9RA& **j +. zX6rS411$ $10% / & ()- '3 $10% / & () -
"10% & ()-!1 0@10% /& ()-! 0@10% / & ()-! @10% /& ()-...... O[2rP4!1$ $10% /10
@LOYE ()-% @ O%&' ()-9%rS 109& ()-!#10%& ()- 10// 10//

10/ /[ 2, 3566y7z7{ 7z&JEN¢ reftigeration apparatus according to any of claims

10! f, 210%& () - MsQ;, #02d §) wheR@ 0%& ()-% 0@ O0%& ()-% 0@LOY& () -4 7| 7777777rS

44!, F GLO%& ()-, F @co%n%eéﬁngy&qgﬁ?ﬂ ﬁiﬁt(ll) is formed in a single unit.

7. The refrigeration apparatus according to claim 2,
wherein the bypass line (29) comprises an auxiliary bypass
line (29a) having a non-return valve which allows a refrig-
erant to flow from the inlet side to the discharge side to the
compressor (21), the auxiliary bypass line (29a) being
connected between the inlet side and the discharge side of
the compressor (21), bypassing the compressor (21).

8. A refrigeration apparatus, comprising:

a master thermal source unit having a compressor, a
thermal-source-side heat exchanger connected at an

_ end thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line 1s connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

a slave thermal source unit having a compressor, a ther-
mal-source-side heat exchanger connected at an end
thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

a connecting circuit part for connecting outer ends of the
liquid lines and outer ends of the gas lines to 2 main
liquid line and a main gas line respectively so that the
thermal source units are arranged in parallel with each
other;

a plurality of user units which each have a user-side heat
exchanger and which are connected to the main liquid
line and the main gas line so as to be arranged in
parallel with one another;

a receiver which is disposed at a connecting part located
between the liquid lines and the main liquid line and
connects each of the liquid lines to the main liquid line;

a gas-line closing mechanism which is disposed on the
gas line extending toward the slave thermal source unit
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and fully closed when the slave thermal source unit is
deactivated during hcating operation;

full-closurc control means for controlling the thermal-
sourcc-side expansion mechanism of the slave thermal
sourcce unit in deactivation to be fully closed when the
slave thermal source unit is deactivated during refng-
crating opcration,;

a bypass line which bypasses the compressor of the slave
thermal source unit and which is connected to the
discharge and inlet sides of the compressor,

a bypass line closing mechanism disposed on the bypass
line; and

refrigerant ejecting means for ejecting a liquid refrigerant
remaining in the slave thermal source unit in such a
manner as to open the bypass closing mechanism and
the thermal-source-side expansion mechanism each
included in the slave thermal source unit in deactiva-
tion, and the gas-line closing mechanism for a set time
just after the slave thermal source unit is deactivated
during heating operation.

9. The refrigeration apparatus according to claim 8, fur-

ther comprising:

a user-side expansion mechanism which is disposed in
each of the user units and located between the main
liquid line and the user-side heat exchanger;

refrigerant-amount detecting means for detecting lack of
a circulation amount of refrigerant; and

refrigerant recovering means for recovering a refrigerant
from the slave thermal source unit in deactivation when
the slave thermal source unit is deactivated during
heating operation and the refrigerant-amount detecting
means detects the lack of a circulation amount of
refrigerant, in such a2 manner as to open the thermal-
source-side expansion mechanism of the slave thermal
source unit in deactivation and throttle the user-side
expansion mechanism of the slave thermal source unit
in deactivation and throttle the user-side expansion
mechanism so as to reduce a pressure of the liquid
refrigerant to a saturation pressure according to an
open-air temperature.

10. The refnigeration apparatus according to claim 8,
wherein the bypass line comprises an auxiliary bypass line
having a non-return valve which allows a refrigerant to flow
from the inlet side to the discharge side to the compressor,
the auxiliary bypass line being connected between the inlet
side and the discharge side of the compressor, bypassing the
COMPpressor.
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11. A refrigeration apparatus, comprising:

a master thermal source unit having a compressor, a
thermal-source-side heat exchanger connected at an
end thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

a slave thermal source unit having a compressor, a ther-
mal-source-side heat exchanger connected at an end
thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thercof, in which a gas
linc is connected to the discharge side and the inlet side
of the compressor so as to bc switchabic between the
two sides of the compressor;

a connecting circuit part for connecting outer ends of the
liquid lines and outer ends of the gas lines to a main
liquid line and a main gas line respectively so that the
thermal source units arc arranged in parallel with each
other;

a plurality of user units which each have a user-side heat
exchanger and which are connccted to the main liquid

line and the main gas line so as to be arranged in
parallel with one another;

a receiver which is disposed at a connecting part located
between the liquid lines and the main liquid line and
connects each of the liquid lines to the main liquid line;

a gas-line closing mechanism which is disposed on the
gas line extending toward the slave thermal source unit
and fully closed when the slave thermal source unit is
deactivated during heating operation;

full-closure control means for controlling the thermal-
source-side expansion mechanism of the slave thermal
source unit in deactivation to be fully closed when the
slave thermal source unit is deactivated during refrig-
erating operation;

a user-side expansion mechanism which is disposed in
each of the user units and located between the main
liquid line and the user-side heat exchanger;
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refrigerant-amount detecting means for detecting lack of
a circulation amount of refrigerant; and

refrigerant recovering means for recovering a refrigerant
from the slave thermal source unit in deactivation when
the slave thermal source unit is deactivated during
heating operation and the refrigerant-amount detecting
means detects the lack of a circulation amount of
refrigerant, in such a manner as to open the thermal-
source-side expansion mechanism of the slave thermal
source unit in deactivation and throttle the user-side
expansion mechanism of the slave thermal source unit

-in deactivation and throttle the user-side expansion
mechanism so as to reduce a pressure of the liquid
refrigerant to a saturation pressure according to an
open-air temperature.

12. A refrigeration apparatus, comprising:

a master thermal source unit having a compressor, a
thermal-source-side heat exchanger connected at an
end thereof to the discharge side and the inlet side of the
COmpressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capabie of reguiating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

a slave thermal source unit having a compressor, a ther-
mal-source-side heat exchanger connected at an end
thereof to the discharge side and the inlet side of the
compressor so as (o be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;
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a connccting crrcutt part for connecting outer cnds ol the
liquid lincs and outer cnds of the gas hines 1o 2 main
liqguid hine and 2 main gas line respectively so that the
thermal source units arc arranged in paralicl with cach
othcr:

a plurality of user units which each have a user-side heat
exchanger and which arc connected to the main liquid
linc and the main gas linc so as to be arranged in
paralie! with onc another;

a recciver which is disposed at a connecting part located
petween the hquid lines and the main hquid line and
connects cach of the liquid lines to the main liquid line;

a gas-hine closing mechanism which is disposed on the

- gas line extending toward the slave thermal source unit
ard fully closed when the slave thermal source unit is
deac:vated duning heating operauon; and

full-closure control means for controlling the thermal-
source-side expansion mechanism of the slave thermal
source unit in deactivation to be fully closed when the
siave thermal source unit is ceactivated during refrig-
eraling operation;

ercin a refrigerant recovering line through which a

refrigerant flows from the slave thermal source unit to
the master thermal source unit is connected between a
gas-refrigerant pipe extending from the thermal-
source-side heat exchanger of the master thermal
source unit and the gas line extending from the slave
thermal source unit.

13. The refngeration apparatus according to claim 12,

wherein

the connecting circuit part is formed in a single unit.

14. A refrigeration apparatus, comprising:

a master thermal source unit having a compressor, a
thermal-source-side heat exchanger connected at an
end thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line 1s connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

3
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a slave thermal source unit having a compressor, a ther-
mal-source-side heat exchanger connected at an end
thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

a connecting circuit part for connecting outer ends of the

liquid lines and outer ends of the gas lines to a2 main

- liquid line and a main gas line respectively so that the

thermal source units are arranged in parallel with each
other;

a plurality of user units which each have a user-side heat
exchanger and which are connected to the main liquid
line and the main gas line so as to be arranged in
paralle] with one another;

a receiver which is disposed at a connecting part located
between the liquid lines and the main liquid line and
connects each of the liquid lines to the main liquid line;

a gas-linc closing mechanism which is disposed on the
gas linc cxtending toward the slave thermal source unit
and fully closed when the slave thermal source unit is
deactivatcd during heating operation;

full-closurc control mcans for controlling the thermal-
sourcc-side expansion mechanism of the slave thermal
source unit in deactivation to be fully closed when the
slave thermal sourcc unit is deactivated during refrig-
erating operation; and

a connecting gas line which is connected at respective
ends thereof to the respective gas-refrigerant pipes of
the thermal-source-side heat exchangers of the thermal
source units and which has a closing mechanism for
preventing a refrigerant from flowing, when at least one
thermal source unit is deactivated during cooling opera-
tion, into the thermal source unit in deactivation.
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16. A refrigeration apparatus, comprising:

a master thermal source unit having a compressor, a
thermal-source-side heat exchanger connected at an
end thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as (o be switchable between the
two sides of the compressor;

" a slave thermal source unit having a compressor, a ther-
mal-source-side heat exchanger connected at an end
thereof to the discharge side and the inlet side of the
compressor so as to be switchable between the two
sides of the compressor and connected at the other end
to a liquid line, and a thermal-source-side expansion
mechanism which is disposed on the liquid line and
capable of regulating an opening thereof, in which a gas
line is connected to the discharge side and the inlet side
of the compressor so as to be switchable between the
two sides of the compressor;

a connecting circuit part for connecting outer ends of the
liquid lines and outer ends of the gas lines to a main
liquid line and a main gas line respectively so that the
thermal source units are arranged in parallel with each
other;

a plurality of user units which each have a user-side heat
exchanger and which are connected to the main liquid
line and the main gas line so as to be amranged in
parallel with one another;

a receiver which is disposed at a connecting part located
between the liquid lines and the main liquid line and
connects each of the liquid lines to the main liquid line;

a gas-line closing mechanism which is disposed on the
gas line extending toward the slave thermal source unit
and fully closed when the slave thermal source unit is
deactivated during heating operation; and

full-closure control means for controlling the thermal-
source-side expansion mechanism of the slave thermal
source unit in deactivation to be fully closed when the
slave thermal source unit is deactivated during refrig-
erating operation;

wherein the connecting circuit part is formed in a single
unit.



