, €3e$X6T(r 1 A <, 5 10 15 DESCRI PTI ON REFRI GERATI NG APPARATUS TECHNI CAL

FI ELD This |nvent| on relates to refrigerating apparatus of the vapor
conpression refrigerating cycle and, e particularly, to a refrigerating
apparatus provided with an oil reclai mnmechani smcapabl e of reclaimng

refrigerating machine oil that has accunul ated in the evaporat OW \\ \\
returning it to the conpressor. Refrigerating ap
whi ch performa vapor conpressi onD Wg cycl e have been kno 9159n
the prior art. This type of refrigera aratus has been used w er as
air conditioners for room &EFM@M&%&A%R&M&M i ng appar
as refrigerators and freezers for the storage of foods. In thi Sn@mm@ lEm l“m“\
refrigerating apparatus, the refrigerant discharged fromthe co . -
flows, in sequence, in a condenser, an expansion nechani sm and an *G00002*
evapor at q‘ECﬁI\‘Iﬁ%LFiELBer ant ci rcwt wher eby a vapor conpression

o

refrigerating c e 1S executed. In the refrigerant CIrCUIt not only
refrigerant but .al.so refrl eratln ne oil for 20

insidd of ac §.elgg%r}nolns i‘tgiht rg%fmi'fa’rra e HE arag'lns‘progstsh r b’rﬁgretsga?ent
Appl i cation Kokai 001) 2807 hows a, .techni que for recl i m ng s

di schargéﬂfr#géfaﬁmgéb"élﬁaﬁ 'ﬁﬁ(ﬂﬂ%“i?? hare eerraﬂ%gpnafat%mowgiea

Mre specifically, an oil separator, disposed on the discharge si de of the
conpr essaeglains meglanism eapablei of reglainiing redrigaratingamachifee aibthat has agcurneletedin pi pe
of the conmpressor. Usually, a switching valve is inserted in the oil return
passage WAy evapordtdi shdactuanigeitemthe doynppdsaeri. ng the switching valve in the
opened position, the refrigerating machine oil separated from di scharged

gas refrigetRGROUNDARTE o0il separator is returned, via the oil return
passage way and the suction pipe, to the conpressor. PROBLEMS TO BE SOLVED

3T | o O R VTR o o
soparat one L o er oL SBIE LT ThReCall B FREILIE Sl bl ape,
the el aps‘sldglfy zgsl 2;? cgln(rill(t:lgnerg %orr soforrrll cgcglﬂg[ an\ﬁaﬁea%hé,cgrldagc?o mtgharp?)gr%pust Srcl%h as
refrigerators and freezers for the storage of foods. In this refrigerating apparatus, the
refrigerant discharged from the compressor flows, in sequence, in a condenser, an
15 expansion mechanism, and an evaporator in the refrigerant circuit, whereby a vapor
compression refrigerating cycle is executed.
In the refrigerant circuit, not only refrigerant but also refrigerating machine oil for
lubricating the inside of a compressor is discharged from the compressor. Japanese Patent
Application Kokai No. (2001)280719 shows a technique for reclaiming such discharged
20  refrigerating machine oil and returning it to the compressor. More specifically, an oil
separator, disposed on the discharge side of the compressor, is connected, via an oil return
passage way, to a suction pipe of the compressor. Usually, a switching valve is inserted in

the oil return passage way. In this arrangement, by placing the switching valve in the

opened position, the refrigerating machine oil separated from discharged gas refrigerant in



refrigerant circuit, refrigerating machine oil accunulates little by little
in the evaporator. To cope with the accynul ati on of refrigerating machine
oil in the evaporator, in a 10 conventi®nal refrigerating apparatus of the
t ype which uses, as an expansi on nmechani sm a valve-travel controllable
expansi on nechani sm such as an electric expansion val ve, the expansion

val ve is eda ittl e nore nmount of quid
ot ger ate osepRatoryh e SulRar e 86 lfcrsRira st b we b B diPoe ol Bk s
carried out, in order to reclaimrefrigerating machine oil that has
accunul at €IATESSPhe evaporator and return it to 15 the conpressor. In spite
of such arrangenent, if the expansion nechanismis inplenented by an
expansi onPRABIEMS TOBE SJVEPure sensitive type, this makes it difficult
to performa wet operation by forcibly controlling the valve travel, and it

is also difficHbiveter, RRCOfaiHD feffigerga; gﬁdaﬁﬂnﬁ&ﬁhb&ﬁalﬂbd ih rtﬂéndidtﬁa@wrga&at or
to the corrpressor 20 Bear i ng in mnd these problens, the present invention

was mege. . 4l OB dbroddht %Pa@fotth%oﬁ,&%ss%% R oil 5%%&& O 6tﬁexI»901Fars(§¥1'nge a

refrlgeratln appar at us enp oylng, as an expansi on nec énlsn1 erature

sensitive ex sion val ve at i Chl ne oil that h

cccumil ac ST aRa ecmat s o, will Pebints finbef 3he e R Bii ‘é’§§%‘F WrﬁP B OSURE
OF | NVENTI ON 3 In the present invention, a swtching valve S

di sposed WFssraRmANd, Avitheihs shapse of timesyncethe refrigerantowyas siequlater gﬁ‘éll'ﬂht‘ll‘n\at
after an outlet side of the evaporator (45) is forcibly placed in the

super heat refiigerant yrcuit.orefigerating woadhinchpih gcomlates Yittle byohittke intthe evaponaor.
switching valve (7a) is opened. 5 More specifically, an invention as set
forth in Tbadopelwith tHe raecimdlation afr efrigegaingt maghiae Al af ube @OaPUTAtSL,NG @
refrigerant circuit (lIE) along which are provided a conpression nmechani sm

(2D, 100 casienssial M.)iger@ﬁhgeaﬁ%ﬁms%hﬁ@%ewmﬂ Ws26)as aﬂ@Qpﬂﬁlo@lVlﬁ&q‘x%ﬁlEle a(45)
all connected in sequence, and an oil reclai mnmechanism (7a, 80) for

reclaim ngdl{/ée{rgﬁegq{oﬂfrbpﬂ)lmﬁﬂfg%n%échtaﬂﬁh s &Cﬁvwkﬁ% e%yhﬂhrc?{h@al@g ajpgrat or

(45) and returning 1 onpre55|on mechani sm

refrigerating.appar at haracterl d in that ansi on
rechan snPPRGOR Salye lén%ogpaqd o T e, 8 " Elcto. B o e powh o S0 ) ve
travel is ontroII sed, on the state of refrl erant on the side of an
outlet off @végﬁpyttgwuehﬂ)e eVEpRIaior 5O F*@&Péﬁ%sh%ﬁféﬁi)%mf@%? @) inioFdarudes
a swi tching valve (7a) connected to an 15 upstream side of the evaporator
(45) and t® teelaim oifrigerating (ohing ol thashes e¢qumuiptechin theievapiorater and retur( ittp; and
the control nmeans (80) is configured so that, in an oil reclaimoperation,
t he deEgQr etheebmpupsorheat of the outlet of the evaporator (45) is increased
by operating the refrigerating apparatus with the swtching valve (7a)

pl aced in the N gsrdofaRhtdr@fgémentdif the expansion mechanism is implemented by an

expansion valve of the temperature sensitive type, this makes it difficult to perform a wet
operation by forcibly controlling the valve travel, and it is also difficult to reclaim
refrigerating machine oil from the evaporator to the compressor.

20 Bearing in mind these problems, the present invention was made. Accordingly, an
object of the present invention is to provide a refrigerating apparatus employing, as an
expansion mechanism, a temperature sensitive expansion valve, in which refrigerating
machine oil that has accumulated in the evaporétor is brought back to the compressor.

DISCLOSURE OF INVENTION



predeterm ned length of time, after which the refrigerating apparatus is
operated with the 20 switching valve (7a) placed in the opened position. In
the invention as set forth in Caiml, 3hen refrigerating machi ne oil
accunul ates in the evaporator (45) during vapor conpression refrigerating
cycl e operation, the switching valve (7a) on the upstream side of the
evaporator (4 i.S placed in the closed positi for.,a while t he. control
neans (80) of %hg’eoBTes? c‘ln?;{?’moﬂeélhé\‘fﬁ%ﬂ?é) ?@!"388:{}'.) llsndlﬁ%osfﬂi‘?sg%ﬁle& #he
refrigerating apparatus is operated continuously for a predeterm ned |ength
of 4 tevaporams (45) awdiitis camteolledsechghaty pliey assoutlet pide ef Emeveppmms ($Vtip et
side of the evaporator (45) falls and its degree of superheat increases
accor di ngoyciblWptacet lie tikegnperheaf state (byrdiesiig tie swirchimgt vabte () fdrea ehdgahet or
(45) increases in this way, the valve travel of the tenperature sensitive

expansi orgMahug \(aﬂ@(75fisi05@ﬁéaased for making conpensation for a deficiency
inthe 5 refrigerant flow rate. Thereafter, the switching valve (7a) is

pl aced in the e bt t I rel agi I nt of
Pl Gui d rof ri gaViare SrER, s dnyeltBh 3hYor TOHE  &yelot Kls sk o e RY
Accordingly, refrigerating pachi ne oil at has,accunul at, i nsi de t.he
evapor at APPREEYS ¢ Hﬂ%&ﬁeﬂ%‘g‘gerﬁw FiFuat (lit]‘ﬁLF{‘%P% WPI‘E‘gaéF é’ﬁ‘?",‘g‘g}nﬂ CPEPFERPRI med
and returned to the conpression nmechanism (2D). 10 Al though Iiquid

ref ri ger anechahisws (2IN; 8 condensera(ddran e¥pansioy) meshanagy d4@nendar evaporagr (48 oi |
recl ai moperation, nost of the liquid refrigerant evaporates in the

evapor at adall (cébnectddn imdedienoe, and dnheilr eichimf nfetloaniso (7ef 80 efioanteclasning o
great, there is the possibility for the occurrence of wet vapor suction.

Ther ef or erefriderdtfgaf¥dhfirbiBthbi s dcbfnilaied i thefdvaybrafor (45) ahd eétaming itk t 0

such a val ue that does not bring on |liquid conpression ' due to liquid 15

back.;4An i E th in daim2 according to the refrigerating
1P S TR, 0B)

apparatu cterized in that the control nmeans (80) is

configured so at_an oj.l reclaim atipn is carr.ied.out when the.

oper ating ¢ melBs reBealBEL R Secith it (Supllhethit e M sieiory or
intotal, tq a. pr?‘*cllét,ern‘i ned length qf tinme. 20.ln the ipvention as set
forth i n ©pEhapsm (4es & IRIMRSFVIS: TERETIVS HEPOFXRAAEOR oRYEc WP ValEE HaKslsh (2D)
amounts, in continuity or in total, to a predeterm ned |length of tine, the
swi t chi ngcapsiiolled basgyl dngthe state of rafiigerant opke side oban putettaf she evaporateidhl and,
thereafter, is placed in the opened position so that an oil reclaim

oper at i onthe soib eedlaimmacchhroa (e, BAkirclides aa pwishibg [vatwe (Tadtconaéatédyér ani ng
machi ne oil has accunul ated in the evaporator (45). This 25 operation is

r epeatsed| ypserimhiskié (Tuhe &Xp6Hatdri(AF) drlder @REORNeAS (80)Br @bntidIEng IR HIngN
5 mechani sm (2D) anounts to a predeterm ned | ength of tine, thereby

Z \ljgpr essi fifyd Q‘%);%ﬁliﬂ@‘&&}ﬁliop&e%s (805 15| ORfiAired So TRE Hh BF o récldiRSdftBatioRCthe
porat or (45).
degree of superheat of the outlet of the evaporator (45) is increased by operating the
refrigerating apparatus with the switching valve (7a) placed in the closed position for a
predetermined length of time, after which the refrigerating apparatus is operated with the
20  switching valve (7a) placed in the opened position.

In the invention as set forth in Claim 1, when refrigerating machine oil accumulates

in the evaporator (45) during vapor compression refrigerating cycle operation, the

switching valve (7a) on the upstream side of the evaporator (45) is placed in the closed

position for a while by the control means (80) of the oil reclaim mechanism (7a, 80). In

25  this state, the refrigerating apparatus is operated continuously for a predetermined length of



An invention as set forth in Caim3 according to the refrigerating
apparatus of Claiml is characterized in that the control neans (80) is
configured so that the switching 5 val Ve (7a) is placed in the opened
paosition if, during an oil reclaimoperation, the pressure of refrigerant
on the suction side of the conpression nechanism (2D) falls bel ow a

predeterm.ned val ue before a edeterm ned | ength,of .{i has el aps si nce
Phe swi t cig AL ulf roie SRSt ramBant opibeantgsida e Sapersil )
invention as set forth in Claim3, if the pressure of refrigerant_on the
suction 1fallsiané itsfdegree of superbent ingreases resardingly.2 By henathe degres of superheps of
swtching valve (7a) is forcibly placed in the opened position to cause

l'i qui d r efheioyeenof the @vipovatoe(45) indnexsesinpthiscedye itind vadde treval tofl tieef tempematuras not
yet el apsed since the switching valve (7a) was placed in the closed

posi ti on. sefGitive kRpdASoaWak e (P6)is ircheaséifor BaRIngQonipesationVfet £deFielecy il the t 00
|l ow, this produces a state in which refrigerant flows, in only a very snall

anountg throe t < . . i : city
o obt'ai g DS fae DR R he ¥ idting Gai%s O AR i St A PoREET
flows thrqugh the evaporator (45), and.the cqolin apacity wll, not drop.
A | nvent ISTEOY SRS £ GRS Y lataeAauR QrligtdfeNaesratatet F‘aﬂﬁﬁﬁsf’%ﬂpwa Into
apparatus of daim1l is characterized in that the conpression nechani sm
(2D) is vtheiexhpazaton(4%). dcepimgbhreefrigeratiag maching pibthabhasrascumelated invdy thes
configured so that, at the tinme when placing the switching valve (7a) in

t he openeevapositsr (d8) 1 dlowed oanbyitis liquad ssfrigepst and ismecldimedapéd retbined & the

di spl acenent of the conpression nechanism (2D) is set to such a

di spl acengghprésdisiEmetiahisief2D)ger at i ng machine oil inside the evaporator
(45) is reclained by refrigerant. In the invention as set forth in Caim4,

the operati onaly ; i RANes Trdotds duSing©
controll ed as otﬂggguﬁ@ﬁg?ﬁlgg%?tﬁﬁlwﬁgjégg’ligs)%{ag?g%rg?%%aﬂ\%gl ue \%?en tn e

swi tching,val.ve (7a) is..placed in,the .qpened sition after the de of
super heat Mol reiagiiqpsteibrgBotortng My aRER EPaRe Biaep M El stlBrt 48 aci ng
the switching valve (7a) in_the cl ?sed pqsition foi; a while d.gri ng% an oil
return op8t additian, if jhe ets of Aewr PhisTHSRIINt 13.40q grepttheig 1 poseibyity Temthe has
accunul ated inside the evaporator (45) is 5 reclained and returned to the
conpr essi eecumsaee el SHet(EDPT shetiond dihetsfore; it issadyisableathab thensate offflewy of
predeterm ned length of tine has el apsed since the operational displacenent
of the conrgfrigesitois seemhsuch snval@D)hatvelsessmt bringain liquid coinpressisn daete liffeid t o
conplete the oil reclaimoperation. An invention as set forth in daimb5
accor gs ngback.t he refrigerating apparatus of 10 Claim 1l is characterized in
that the control nmeans (80) is configured so that execution of a therno off
operation is i nhiRbERbndd iGoAR iRiC1aine 2l RLOIMEIAINe Afridefatin b RRRIION as
set forth in Claimb5, the execution of a therno off operation is inhibited
during anQj. clial tJ f. | j J:

oper ati on o o AsRtSREd RLinal e afcbEERR (B0 s CRTIEHLOD ot /) SO pNGA®
stopping any i.nfl.ow 15 of refrigerant into th vaporatar (45), SO t if
o T ed odpoainn i ases ut peenLiti scriag e 6 R qomariseip, eaneny (3.
into the evaporator (45). However, inhibition of the execution of a therno
of f oper afMeHNtEER SeNinuily R dn ke, tok predstemingd lsngth) obdimeor m an oil reclaim

operation. An invention as set forth in Caimé6 according to the _
refri@erating dppwrinventionns set forth in Claim 2, when the operating time of the compression

mechanism (2D) amounts, in continuity or in total, to a predetermined length of time, the
switching valve (7a) is once placed in the closed position for a while and, thereafter, is
placed in the opened position so that an oil reclaim operation is performed, because there is
a possibility that refrigerating machine oil has accumulated in the evaporator (45). This

25  operation is repeatedly carried out every time the operating time of the compression



2Q Gaiml is characterized in that a plurality of evaporators (45) are
connected in parallel and a swtching vgl ve (7a) is disposed upstream of
each evaporator (45). In the inventionas set forth in Claimé6, it is
ensured that, in a so-called multi type refrigerating apparatus in which a
plurality of evaporators (45) are connected in parallel, refrigerating

machine oil that h accunul ated in each.evapprator (45).,is reclai .
Stated 25MeshapiEy (Z), ampynts th, & Predetsrmined F?%grqji R ﬁﬁﬁ%’?f a?‘ﬁ’g,resflgg‘retﬂ%er ant
is drawn into a single. conpressi on nechanism (2D) froma plurality of
evapor at cacsutfidBjion gbrefifigeratingf machénesail ingidgslergvaporetor (49. nore likely to
accunul ate inside the evaporator (45) in conparison with the arrangenent in
whi ch an evapoaatigven(iéh)as aed fatlc nPiatms3 accordiog aoitsenr¢figrating apparatestofd i n
a one-to-one rel ationship. However, the configuration of the invention of 5

C ai m 6_effaih QSis chathctefized ih thAGh&totRNMerhs (8D) i chifighicdtsoomht Y shatking! y
performng a wettish operation by the operation of the sw tching val ves

(7a). EFFECTS.OF.| : . ' t ' ' th in
O al s, YAS O Ecnitorg 10 O, B pOABTES e P o Uil B hest |1
evaporator_(45), and the swtching valve (7a).is once. 10 in the

cl osed po?f fefBBerag, on thhspehan, sige Af frllﬁecoéﬁrp%{onspa&agfsrq rﬁgbﬁffglffo?’gﬁ% a(45)
is forced to enter the superheat state. After the tenperature sensitive
expansi onpredé¢temminerbyalepbefore a prederainmioed leggthafvine hag)elapsedsinestheiswitchiag
opened position so that liquid refrigerant flows, at a rapid rate, into the
evapor at Oi’ralﬁél@)a?mp&cémuhé clofedspusitionr r angement, refrigerating machine oil
that has accunmul ated in the evaporator (45) is reclainmed and 15 returned to

the conpressi of, B RRMtSThS sdPforth Th @Rt BI Hthe hrfessiufre bBrefidder st thsictiohe
rate of flow of refrigerant that flows into the evaporator (45) does not

beco tOadggﬁﬁg,cap@}%ggwﬁ%nms&l*afpyﬁm&5&1&%t sva&xﬁfr%t\;awhas ACRRYKYi ence

br ought on I'q n accordance wth’the invention as set fofth in
Claim2, an oil. reclai mqgperat.ion can he,.carri 0 ratin e

sWi t chi ngg]\?%q?\/é“(t?‘ﬁ) OEWﬁypf’?l 1 %Re “BBEr gﬂ?lgng%ﬂg?rrgm& g‘%{ @‘%gt E\ééncgvrr}%? edsion
mechani sm (2D) amounts, in continuity or in total, .to a edet.er m ned

| engt h of Predetermingd leagth QFéR’i‘%Easi not yefclanspd singe FéWétﬁ\?‘ng P(g{"fgﬁ?)r‘@%ssﬁq%‘ﬁd
mechani sm (2D) from undergoing oil shortage due to the accunul ati on_ of

ref ri ger aini thg chasehposition.| Thisss decause thaydbtedeval of 4 low pregsuee falls e lat h
the invention as set forth in daim3, it is arranged such that, 25 during
an oil rethigprodo@sraadtaterin which mefigerdrt flpwsainenly Aajery smalagiobhty throwglethei n

t he opened 8 position if the pressure of refrigerant on the suction side
of thes comppefte@5) e blst &btds2i0)cobhihg Sapacityiy cbtdiedd di@wevienate indentéonsf or e
a predetermned length of tine has el apsed since the switching valve (7a)

was placegiif §h&isale@SBst RESELARAN oWk thrdligh 2Re SRPSraf U Said @e 85olRigl
reclai moperation Is carried out while preventing the occurrence of such a

state 5 that the. S e of refrigerant on the suction side falls too | ow
to obtai nc?gglltwﬁ’glglpé(gtp%g ‘ty. Furthernore, in accordance with the invention

as set forthin Qaim4, it i nsured that refrjgerating nachine oil 4in

t he evapor at or 4‘§Ye’?t§’nraesc?eéif§’§ﬁ lﬁgflﬁlghflracff?’idw {%ﬁleorﬁ%}ggt gﬁaqppara?us °

di spl acenent of the conpression nechanism (2D) to a predeterm ned value in
an oi | re€lammlojferchenagisrized in that the compression mechanism (2D) is variable in

—

20  displacement, and that the control means (80) is configured so that, at the time when
placing the switching valve (7a) in the opened position during an oil reclaim operation, the
operational displacement of the compression mechanism (2D) is set to such a displacement
value that refrigerating machine oil inside the evaporator (45) is reclaimed by refrigerant.

In the invention as set forth in Claim 4, the operational displacement of the

25  compression mechanism (2D) is so controlled as to assume a predetermined displacement



10 Additionally, in accordance with the invention as set forth in Caimb5,
t he execution of a therno off operation is inhibited during an oil reclaim
operation. That is, an oil reclaim operéati on can be carried out
preferentially. This prevents the occurrence of operational inconvenience
during an oil reclaimoperation. Furthernore, in order to prevent

refrigerant fromflow.ng.intg t evaporat or (45 uri.n t f

oper at i on‘faEu_PSWB%'h&\"aﬁle{}%f"ﬁevagW [*@Ai’%ﬁﬁ\‘}eéﬁ?ethf %)gfl)’?dgpéﬁltlsoglo XU Qﬁ{)gggrgé%f of

t he evaporat or (45%. If the swtching valve (7a) is used al so in arh,oil

recl ai m cpeertheatorf, the udetide of the pupsratard4dbisgpergased HhplaeiBathe SWaEHRS of
refrigerating apparatus from becom ng conplicated. Finally, in accordance
wi th the vahwe(d)oin the cetedf poditiori forCh avhile6during an hal cetgm operation,| thereby pe
refrigerating apparatus in which refrigerant fromeach of a plurality of 20

evapor at odpgufifipihat feflp@Wing ffaChie il tBAtehas ABRINAL SO ﬁnmt_mar&vgmrétap)ms) is
refrigerating machine oil 1s nore likely to accunul ate inside each

evaporat Olrecl%ujg%d bl RRITRE to> Qi é’éﬂnﬁﬁes@ioﬂn%ééhﬁﬁi&%%ﬁ&hﬁﬂ%ﬁﬁfdﬁ? itl 9Ghvdiglg an
evaporat or and a conpr essi o nechani sm ich are connecte
together |n a_one-tg-one relatjonshinp. wever., 1.h accordance with th

i nvent i orthdls a@%‘ta?@&?tﬁm?‘ﬂecge&m ,tlr’i'e?haﬁg’@@ﬁ%gs%@s@? 8pga?%1agﬁ§8pgem?{gto?an
oil reclaim?25 operation is carried out by forcibly performng a wettjsh
oper at i orthpyeompeessign mgchamismi (2D avas set, sugh ¢ sethipg vafanselledto copptete thespidh a
mufti type refrigerating apparatus. Accordingly, when applied to a nufti
type ref riegimbpegtiappar at us, the invention of Caim®6 ensures that
extrenely high oil reclaimeffects are obtained. BRI EF DESCRI PTI ON OF

DRAW NGS 5 Fi gpf€nventionas! i forfie i Maimi § auddrditp agrtaenreftigerating appamt iofg
apparatus according to an enbodi nent of the present invention; Figure 2 is
a reffy 9eeafth 165 chithlteA2A%h AMTAO VD] fRaMP@OS s QR fiblired s6 Wit lRELUHBARE a
Figure 3 1s arefrigerant circuit diagramshow ng an operation in a
freezing de: KHaure 4.]. refrige ' ' .agram show ng an
operation eﬂn%oﬁoggrtag%1Scl§%$ftﬁcgfl ?J#r%eénﬁﬂgre%gg?bﬁagh@e 5is a refrigerant
circuit diagr howi ng an operati.on,i.n econd.cooling/freezing hode;
Figure 6 is aaf‘:etﬁ’fei"@éﬁn At a&?&ctrﬁf"kj lﬂl%éad?‘ﬁté%%ﬁcﬂﬁo%ﬂ 6ggrn3f’i°gﬁ°ﬁ’e&até°%léati ng
node; Figure 7 is a refrigerant circuit diagram show ng an Qper%ti on in a
first 15 mhibitedduringesn il pestrim ppejatiqn. g The therrae (off Opgiation s &,ideWEHRGr am
showi ng an operation in a second heating/freezi _n% mode; Figure 9 is a

r ef ri ger aoperationcini whidh aglyaan ainblowing aperaijseriacaaiedi qut avhilpistapping any inflow

heati ng/ freezing node; 20 Figure 10 is a flow chart for setting an oil

recl ajgm opfreftigepdnt 6 Aliclevagoiatort (46), op dragificarried it dhngéin ail catgimeseoation
Figure 11 is a flow chart show ng operations in OL RECLAIM1; Figure 12 is
a flow chgg ligSidQwirip@rap Bodk iMdSthe Bvdgokat @SN MoRievérl BihitatidBof theaxbiutignchar t
showi ng operations 1Tn OL RECLAIM 3; 25 Figure 14 is a flow chart show ng
operationgei 4n ANds i 1 e LS ire AS =t on
di agram o?f gntrhgr}rr? g%??gﬁk%é%ppar g.tllt.l ps)grﬁ())l\g/i e%é%r%lﬁlags?ﬁﬁdé i %{‘;ngf }%(})h?%l

storage units.
operation.

An invention as set forth in Claim 6 according to the refrigerating apparatus of

20 Claim 1 is characterized in that a plurality of evaporators (45) are connected in parallel and
a switching valve (7a) is disposed upstream of each evaporator (45).

In the invention as set forth in Claim 6, it is ensured that, in a so-called multi type

refrigerating apparatus in which a plurality of evaporators (45) are connected in parallel,

refrigerating machine oil that has accumulated in each evaporator (45) is reclaimed. Stated

25  another way, in a multi type refrigerating apparatus, refrigerant is drawn into a single



BEST MODE FOR CARRYI NG QUT | NVENTI ON Herei nafter, an enbodi nent of the
present invention will be described in ?etail wth 5 reference to the
drawing figures. A refrigerating apparatus (1) of the present enbodinent is
installed in a convenience store or the |ike for cooling the inside of cold
and freeze storage showcases as well as for air conditioning (cooling and

heating) the inside qof the ore. As,shawndn Fiaure the refsi ger.ating
appar at usCOPPreSSIod Wﬁ@?ngﬁl @)dﬁ&n %H#‘F%mﬁ, evmoxg 3 #é%’o?o F}Pﬁt tref%ng%agmé col d
st orage unit.(lc_:{, and a freeze unit (1D). The refrigerating appar.at lﬂs (1)
further itmeshingeil i merelikghy tarcoumylaigiipside the exppQratop (45 i pRMBarisgp dyith the
conpression refrigerating cycle. The refrigerant circuit (IE) is conprised
of a firstrrangement! irsivelecleianc evapokaor dé5)d asd or agmpegssionr meghansstor(2Dg, arand a
second channel side circuit for air conditioning. The refrigerant circuit

(1 E) is senaéiiéd avhesheas-one reltidmship) e HywRNed tHd cordigurdlidnCofcthe imrstion kgat i ng
cycle. The indoor unit (1B) is so configured as to switch between a cooling
node qf t - d ; r aflon. ; r jo b ) 1S
st al eactip,d SaReflu dl METRCB0GLIAPE Bl ulBy LRI peRihine'®)
cold storage unit 1(.‘[% {QS di SPOSEE in g col d lstogFage showcase, and cool s
air in t Wi pRRration e oppratias 8t thg SWIRRNE XA AL freeze unit 20 (1D) is
di sposed in a freeze storage showcase, and cools air in the inside of the
freeze stBFEEETHONINMENEIQNre 1 shows a single indoor unit (1B), a single
cold storage unit (1C), and a single freeze unit (1D); however, in the
present enbodi leskordasceshithnthei invefitignme s¢tSorto meClam do theuswitchingBrlvet(@akis col d
storage units (1C), and one freeze storage unit (1D) are connected to the
refriger adikpyied oh @kt tpstlelmh. siddSofChE BeaApBrathd (#5), ahd tHewitohirbowlvei(Tia) is( Ak

i ncludes an inverter conpressor (2A) which is a first conpressor, a first

non i fiver $16edCIAMRAE RRs38d pbdifidn WY £ Wvhile 8 thACHE Gule RS S e, evap&aa)rqaspﬁd non
i nverter ‘conpressor (ZC)p which is a third conpressor. The outdoor unit (1A)

further i fa?erudt%apgS{thg%gpe{rgélﬁg s ARLLBRIbmBak e § tive(ae\)s%?n,fs%;ﬂ\aﬁ%’ (4gy2y

sel ector valve rway selector valve an out door

heat exchanger , (4) .which js eat, squr si de ,heat. exc er..  Each of the
conpr essofR¥® E’Zth,g S%'I*st\,é‘t’]‘?g:)va'@ (?611 15 Rl I'E%ge PG FS’P&@‘SB quﬁagﬁ'élukdc?e jgerant
conpressor of the hernetic_ sealed type. The inverter conpressor (2A) is a
vari abl e 8p%pl alcen@pid c¥ppintedhe evRRatol; @p) achehresult gfglswéld agpRgsMSAt.st ep
or continuously by 10 inverter controlling an electric notor. Both the
first nonrefigesating machipe exdlsthat happcaummlated in sl avRpetaton (AP eeclaimegrandsor
(2C) are fixed displacenent conpressors, in other words their electric

not or K5 ar eetukned/ enthetcoopnsssiantmechambmat(B)  $peddition hbit iin vt rstieh thavtherretesafr
(2A), the first non inverter conpressor (2B), and the second non inverter

conpr essoflow26d) refitgeatiathatéWs o ahe VAP RSO @45)NES9 afvt betdmPdtrod preaf)thisf t he
refrigerating apparatus (1), and the conpression nechanism (2D, 2E) is nade

up of a C%D&%aie%cﬁ@&{e@%ka&r 2} ﬁlcolfi‘\aefnie_rn% btBhiEsh B EquAd aukpr essor  (2E)

f
of a seco system Mre specitically, during operation, the conpression
mechani sm (2D, ( 2E) is constituted j.n f i t e i e of
Wbt ch 't he 1 nvePt Beokne SLb e ikplidh 4 st Bich M iCHlg 2ol B it Shhlifont
(2B) together make up .the conpression.nechani 2D). 20, 0of the first system
whil e t heS¥el% rl?ﬂ)ﬂutiwaéwséhﬁwéé]w V{]‘ztﬁa?&%%wmﬁfég OpFEURALGIMEY on
mechani sm (2E) of the second Zzbstem and in the other of which the inverter
conpr ¥& s othe(omypressiest mechaaisn (D) oMPWHES SINHPNHBRRA AT §NiqtaDfo afpredetermineg:
systemwhile the first non inverter conpressor (2B) and the second non
i nverter cagireftme, (2@byt makinger powmkde i ptdventctheproagpsessionnmetianiss(2IDE)  of
the second system |In other words, the 25 inverter conpressor (2A) and the
second noﬂohﬂﬁﬂéﬁﬁrég@HRh6ﬁ§gérd1(e2t6)th@%@cdﬁiﬁﬁidn”ofarefrige%ting macheiasin@lsidel de
circuit for cold and freeze storage and in a second channel side circuit
for air c i.tlon respectively. On the other hand, the first non
i nverter g%?re%’% (212%)???52)8) can be used, in a switching manner, in the first

channel side circuit,.or in the.secand chanpnel .side ciLrcuit.
&n accordance with the invention as set t%nlh in anlm , 1t 15 arranged such that,

25  during an oil reclaim operation, the switching valve (7a) is forcibly placed in the opened



5 Each of discharge pipes (5a, 5b, Sc) of the conpressors (2A, 2B, 2c) is
connected to a singl e high pressure gas, pi pe (discharge [ine) (8), and the
hi gh pressure gas pipe (8) is connected to a port of the first four way
sel ector valve (3A). The discharge pipe (5a) of the inverter conpressor
(2A), the discharge pipe (5b) of the first non inverter conpressor (2B),

and t he di schar. e i are
cach 10 g% oaéﬂ?t;apwﬁssgt éteéte%%r‘é@% AR d?%’?tﬁeeﬁofﬁﬁ%ﬁiﬁ%aa‘“% th
out door heat exchanger ( |s connect d to a, port, %{ flrst fo

sel ect or (B Jalls(tpigw B;Préﬁﬁt‘?ﬂ]’tl Yalypahe ?}'eﬁepr(f@‘;%emt‘ﬂ lepgt &ft'énqh %Psm?pe
(10) which is aliquid line is connected to a liquid side end of t he

out door heixde the shischixey v41¥d (7a) was plicedin the 4)oseds pahitsquo SEhds arrahgementrensirgs
l'iquid pipe (10), and the other end of the liquid 15 pipe (10) is branched

of f i nto @af dnf &t reclliBrdpetdtiohiislirfie® oewhild prevrding the 6edugirendd 6f siichta dtatgui d
pi pe (12). The outdoor heat exchanger (4) I1s, for exanple, a fin and tube

heat gxc qﬁ&g\ﬁé H%TSSUH’Q Bf %) S%eaafft'dﬁ thy BRtioR e #1sQ86 R0 Jbdin (:éﬁ}nf)%b&f?ty' S a

heat Source I Spo near the outdoor heat exchanger

Connected to rt of the first f way sel ect '

i nt erunit gasa%frﬁ@ TINQFR 1N %CB'ES{“PC%\‘VC%FH& ¥?r§][0nfa(§lj t{%@ﬁ{ 14] IWS %@ureil?,A)
is connected to a port of the_second four vvaé.?sel ector va{)veog?)Ba’lé

connect i ngaprefageragne machine; obring the e@peRItPrr AN 1hdgclaigedc by copp g(téB) i's
connected to the discharge pipe (5c) of the second non inverter conpressor
(2C) by adperationhi displagemsenpiof ehe(o@rpressionamietbaniom, (2B) s 8 presietephingd (vBbie inf t he
25 second non inverter conpressor (2C) is connected to a port of the second

four way sebiefdcRim opéaitivdl ve (3B). A port of the second four way selector
valve (3B) is a closed port. Stated another way, the second four way

sel ecfpr val VeAQ@i@))naﬂ@y 1rp§ccbm%€é7€'ﬂh% iRVertiohk §& fHAY inSElaff 150the \eatbdiion The
first four way sel ector valve is so configured as to sw tch between a

first 5 sta é%hérm%d% a@{n y]ﬁht éd qutlfgﬁﬁ.dlprégga) c?petlz)tlohn Gl 4Peihi gh

pressure % he ou oor g are I'n a conmuni cating
relati onship, while the co nect i. n nd he i nt er (17)
are in a FESRHNPREGAANGCIL| St(?aﬁrnﬁﬁ Bt Bﬁﬁf‘% é{co 15 Pr&[v%n L{H |°c?§f By&t he

broken lines of Figure 1) in which the high pressure nd the
i nteruni togggtnq;qabenqo@yymgrpcg fwring ap b Fectalmy ﬁ@erﬁ%‘?’ht |%ﬁ§‘ﬁ$"b£ﬁh§‘} OTeH

connecting pipe (18) 10 and the outdoor gas pipe (9) are in a conmmuni catl ng
rel at i onspregentFefrigesntrdroas floweng etothe éxaper 46k dutngop thexmpeoff ®pgratian,so
configured as to switch between a first state (indicated by the solid lines
i n Fi pyur egdnerdlly thei s¥itchirg aalxe (V)¢ digosql ppst(ehd) ofithd eviaporatarS@f). pdf thear e
in a conmunicating relationship while the connecting pipe (18) and the

suction pkRRcHIBE ValRE (AP isSeedNdsd1 @ ah BilerctRim Coperition sthis makys ArpossibleatolS
comuni cating relationship, and a second state (indicated by the broken

line of Fodts il cdudhi g‘MHthB of I?&‘ngyﬁéhhé Qﬁﬁérai!@ssfr&h%c&ﬂ%% cemglitdigd.connecti ng

pi pe (18) "are in a comuni cating relationship whil e suction pipe (6¢)
and the cl OsedFﬁlailgl, %rﬁccr%ar?ceC\%We GOLLDG 4sSdeP R AN Bim 6, for the case of a

multi type refrigerating apparatus in which refrigerant from each of a plurality of
20  evaporators (45) is drawn into a single compression mechanism (2D), refrigerating
machine oil is more likely to accumulate inside each evaporator (45) in comparison with a
refrigerating apparatus including an evaporator (45) and a compression mechanism (2D)
which are connected together in a one-to-one relationship. However, in accordance with
the invention as set forth in Claim 6, it becomes possible to ensure that an oil reclaim

25  operation is carried out by forcibly performing a wettish operation by the operation of the



A suction pipe (6a) of the inverter conpressor (2A) is connected to a | ow
pressure 20 gas pipe (15) of the first channel side circuit. The suction

pi pe (6¢) of the second non inverter co%pressor (2C) is connected, via the
fi.rst and second four way sel ector valves (3A, 3B), to a | ow pressure gas
pi pe of the second channel side circuit (i.e., either to the interunit gas

pi pe (17) aor.to the Qutdoor. ga ipe. In L t {0 | pe
(60 of (SaprEYaNEATa) FiRd P Db ORL DS isBinR R wpishihus, AG:GHREL, REBREF,
four way sel ector valve 14 (30, which will be de.scr%é&ri,la er, to the
suction pAnplied da)a sl Apg FRiEBerating: apRATEYS othe (1ygntiga aig <6 ePSYRs thatct i on
pi pe (6¢) of the second non inverter conpressor (2C). Mre specifically, a
branch pigerer@ty) high o oeciaiot effectscare hbtaggdt i on pi pe (6a) of the inverter
conpressor (2A), and a branch pipe (6e) is connected to the suction pipe

(6c) of SBRIEF PESORIFPION ODEDRAWINGY essor (2C). And, the branch pipe
(6d) of the suction pipe (6a) of the inverter conpressor (2A) is connected,

via t check 7 ' . j f
sel ec?gr val veylgkr\é)el. {Sﬁf’gﬁg (rl%llt TS'HE‘%f %@Qrza %b‘%ﬁ(])#eﬁ?%eéétpﬁr%? hlﬁgﬁ aig%kg/rgr }e{(r) a
conpressor (2 is connected to.a second port (P2) of the third four way
sel ect or Vﬁ‘é‘?fﬁ)“(’%‘(ﬁf.ﬂ%ﬂgs%’ﬁg’r’(gﬂuﬂ’pe (6e) of the suction pipe (6¢c) of the
second non inverter 10 conpressor (2C) is_connected, via the check valve
(7), to a thirBigpes2 is@psitigsrant piscuitdisgramshpWingAnneEriop in § §PQIgmege; | n
addi tion, connected to a fourth port (P4) of the third four way sel ector
val ve (3C) is EBigbreshisha refrjgerang 8injuitodiagramesbowingt anpinseatior &) a freezingimogesf r om
the receiver (14) which will be described later. The check val ves di sposed
in the branch pigafs 4 G, a Gefrigerat ogruitbldtagtam asHoming® rdny opeffationv mf a first
refrigerant noving in the direction of the third 15 four way sel ector val ve

(30) .1oThecddtinkBrde 2l nY¥é: sel ector valve (3C) is so configured as .to switch
bet ween acc%(ﬁg&rstage (ihdicated by the solid lines in the figure) in which

the first portg{P d.the. ngk . 1 i ¢cat,j

rel ati onship V\Elfgf"%e) tsﬁgs tahPeﬁﬂgeggrﬁt 91(@21; tdgﬁggr% hsglro cl)ugp taﬁ %@r% “33'? dag gcolng a
conmmuni cat i ni?x el ati ons(}wi p, and a second state (indicated by the broken
lines 20 tRolngdreezingmade; n* which the first port (Pl) and the fourth port
(P4) are in a conmunicating relationship while the second %Ort (PZA and the
third port (P3Figres js refrigeran giredt diagfapeihapingamensratipRdn g heating §eds pes
(5a, 5b, 5c), the high pressure gas pipe (8), and the outdoor gas pipe (9)
t oget her make Biguze K1 gh presfrigerant geiscuiti dingfam ) showing carc speratign nisdeé  drst
operation. 25 On the other hand, the | ow pressure gas pipe (15) and the
suct i D ph@emg/feezinglyodef t he 15 conpression mechani sm (2D) of the first
systemtoget her nmake up a first |low pressure gas line (1M. In addition,

the interunit gamrdigrgs (1l Fofrigadnt BRoSt idgpim PiHoviddh Bperblidh GRNPrsessidon
mechani sm (2E) of the second system together nmake up a second | ow pressure

gas line g.‘{\{éq ] ling node of operation. 5 The first interunit
liquid pi %)et %}&ek{ﬂﬁgg@gbond intenanit liquid pipe (12), the interunit gas

i 17), d.the | i.pe. (15 2nd f - i
(15 Lo the ouFiiie, ¥ dhok critocn? Dikyodopiy SEMAY are BBk CHLACHindoes

are provided in the insjde of the outdoor unit (lA). Furthernore, the
second i nheatingifteepingunesepi pe (12) is provided, at an end thereof on the
side where it branches off fromthe |iquid pipe 1(10), with 10 a check val ve
(7), hereby rEigurgdPaiata flovineharty fon setiing ar oilvieclapm peratinn rascordings t theof
valve (20). An auxiliary liquid pipe (25) which bypasses the receiver (14)

i s connecbpetrational bate dfquiothppésper; ( 10) . Refrigerant flows through the
auxiliary liquid pipe (25), mainly during the heating node of operation,
and the auxili gfgré i fl§ £AGY RRart SOWih opératidndesl OML REGITAIM I

Figure 12 is a flow chart showing operations in OIL RECLAIM 2;
Figure 13 is a flow chart showing operations in OIL RECLAIM 3,

25 Figure 14 is a flow chart showing operations in OIL RECLAIM 4; and



15 out door expansion valve (26) which is an expansion nechani sm D sposed
bet ween the outdoor heat exchanger (4) .and the receiver (14) in the liquid
pi pe (10) is a check valve (7) which pépm'ts only a flow of refrigerant
noving in the direction of the receiver (14). The check valve (7) is
inserted between a connecting portion of the auxiliary liquid pipe (25) in
the liquid pipe (10) and the receiver (14). 2Q The, liquid pipe (10).
branches of f HHBWE® 178 SHES EORSTUGHOR %)agm 0? ﬁéeg&?ﬁgwgrapgi‘%)ustﬂo%g%rre a
branch liquid pipe (36). The branch liquid pipe (36) is connected between
t he shut with a phiralgy o269ld atodagenmitsheck val ve (7) in the second interunit
liquid pipe (12). The branch liquid pipe (36) is provided with a check

val ve (7)BESTMOPDE FORCARRYING/OUTANVEXTIQNr ant noving fromt he second
interunit liquid pipe (12) toward the receiver (14). 16 Connected between

the auxiliary fyLgi ' ; B HS;
liquid inject iﬂ%%fg*&hg%’*??’3%‘."3@?%“3“?%‘?E”%S%We"@{e?ﬁﬁ”{B’?‘LE@?%S%‘Q?“J"%‘%&‘i R Wi th
a sol enoi dfval v? f}g\‘/{?i)’ Ig.addi tion, a gas vent pipe (28) is connected

bet ween ATUHIFE PETTENESBHe recei ver (14) and the discharge pipe (5a)
of the inverter conpressor (2A). The gaﬁil vent 5 pi ge _&28 S provided with
a check val ve A7yefuipsrating appaaisofl)y of the opresnt r epbodjdentyds ngstalied AR ofn t he
receiver (14) toward the discharge pipe (5a). Furthernore, as described

her ei naboscyenibrecelstara ohtheilike fo2&mjing the insidgafcaléand fiegrs st@8ge showsasenast ed
to the fourth port (P4) of the third four way sel ector valve (3C). The high
pressur e @as aPfopQir(cBhditicniAg Godoliag aid héntiag) tielinsidestithé storel 30) . One end of an
10 oil return pipe (31) is connected to the oil separator (30). The other

end of the oil §?ﬁd%dqinmi§@reg§ e &ﬁié@fﬁfﬁgaﬁﬁ%@% )(i)rlhaud’esfénro%ttdd?)ir unit €AY, N

pi pe (31la) and to a second oil return prpe . The first oil return pipe

318). i . o : , - .

suct115h” oL BEpEiA, 3 &Y SR Y O Bk R0l o (IR ASERERRE

il t i 1h) j ded wi.th I i | v.e, (SV. d. i

glo n mragt gtrzlglﬂpglmg‘ﬁse @5 q%?ié‘;rs{c ﬁ‘{fg‘:‘/ ée? 6'\{egf“%efr g’{t?l g'r‘glﬁtglt(?g a%l\ﬁg%( ?%'Qrm&? El]t H’I’eoso§ econd
2C

non inverter conpressor (2C). A first oil levelin ipe (32), is connected
bet ween acoieRfessias Fefdgemdingyelie Fh%éﬁfr&er@br?ﬂﬁ&gaﬁ) (9 APmRRged 9E asﬁ&%ti on
pi pe (6b) of the first non inverter conpressor (2B). A second oil |eveling
pi pe (33)cliasnelcidecdtad foetoldetoragelanbfredzetstarags, asd arseepnidrshenned sideognids sor
(2B) and the suction pipe (6¢c) of the second non inverter conpressor (20).
A 20 thi rfbraid conéitihingg Thepefiigefdnticirceio (IECised doafigered as tolewitclobetiveen second
non inverter conpressor (2C) and the suction pipe (6a) of the inverter

corrprgsssogo(ﬂigg)cyclzlagdﬁihgatngqjyuel_ evel ing pipe (32), the second oil |eveling
pi pe (33), and the third oil leveling pipe (34) are provided with sol enoid

val ves (SV1, S¥Re 23} unfiSGBF G sy Sokfierhe o30boRRicH beakiSa SMling Re oFV3)

are sw tching mechani sns. 17 The indoor unit (1B) has an

i ndoor heat excha [ (41 ai I nditi ol . | % '! an
applicati %ergtilo&earﬂga:?eag%#é)&i é’rf ,° 5§rﬁ§&§in?ﬁ%g%8&e§§tp§n F%ﬁlg@g%q;gg}( p\?\%i ch

i s an expansi on nechapism A gas.sid og) t i ndoor . h .exchanger ) is
connect ed“‘t%segll‘fég Re émﬁisfor&a%%ﬂlt’p?é‘aﬁ&f ec Sf%ige&@%h%@!,sméeg?rhﬁgéasi de
of the indoor heat 5 exchanger (41) is connected, via the indoor expansion
val ve (42jtorage showecasecod¢opMairrinthe inside of the cold storage showcase. The freeze unit

20 (1D) is disposed in a freeze storage showcase, and cools air in the inside of the freeze
storage showcase. Figure 1 shows a single indoor unit (1B), a single cold storage unit (1C),
and a single freeze unit (1D); however, in the present embodiment, as shown in Figure 15,
one indoor unit (1B), three cold storage units (1C), and one freeze storage unit (1D) are
connected to the refrigeration circuit (1E).

25 OUTDOOR UNIT



liquid pipe (12). The indoor heat exchanger (41) is inplenented, for
exanple, by a fin and tube heat exchanﬂ?r of the cross fin type, and an

i ndoor fan (43) which is an application'side fan is di sposed near the

i ndoor heat exchanger (41). In addition, the indoor expansion valve (42) is
formed by an el ectric expansion valve. 10 COLD STORAGE UNIT As can be seen
fromFigure 15 which sho ent. r.an  ge i
apparatus (1) }fet gu@f)?rcﬂ%l‘? @ st %lhlé?esl %IIEI lﬁ\éegfeﬁél}é}p?%fs Eél}(;?zl‘t(n)e yhgclgln% %ffl?lgh
manner), three cold _storage units (10% aé c‘ﬁﬂntlected indparallel to the
out door LGSMPressen a fiesk MOB{INYERIST COMATESEQS, §é £l & @ sesond eqmpressor, ang;
storage heat exchanger (45) which is a cooling heat 15 exchanger

( evapor atsecdndamzh mvertdrctostpoessare(263) yeneti isra thirt compmgyornhiherputdoos anix(bAhsi on
mechani sm In addition, as shown in detail in Figure 1, a liquid side of

each col dysheradfddastirsefouhdageeleétdbyalis (AOND seoad four ivaytsblecoovalne (3B al ve
(7a) and the cold storage expansion valve (46), to the first interunit

liquid pi . di.sip o Sit ge
neat oxeHaRiErTob i) SBleBleE R C) A B e g e 3 R
sol enoi d val Vesfééer?ﬂaf) V\:hLCh IS a swtching valve. The solenoid valve (7b) is
used in tiEr¢ ALPEYEEFati on and is used also for the reclaining of
refrigerating machine oil in the jinside of the cold storage heat exchanger
(45). On the oEadrofithegompreasors @iy 2 ()ds JAseX3mp @%?* Rr SSB%%EE‘? &% o0 a
gas side of the cold storage heat exchanger (45). 18 The col d staorage
heat exchemyeesspd®f the hermetonseatédc tipeonThe tinvestes womprassai @)ofs 2 ryariable
conpressi on nechani sm (2D) of the first system while on the other hand the
i ndoor  hegikplaxénicnb @6ipfeddor Whosendigaoenient &t vatedvdtéhbe stepcor amtisiideslyobyt he
second non 1 nverter conpressor (2C) during the cooling node of operation.
The pyge SSHR/@I‘té}fc(ozlf;r?ﬂihg %lﬁ et MBMRP BotH {HRirR RmSiVeéRter @bmphegsoi (bB) adddihage

[

heat exchanger ower than the pressure of refrigerant (evaporating

pressure) of §he tndaor cc{};g&'éss%f‘ f’f@f]g’@;ﬁx%é édlsga%gmteﬂec(fnﬁﬁbgsérsofn StheSwoldie

refriger amt evaporating nperature o storage heat exchanger (45)

is, for exanple, .- 10 degr.ees nti.gr.ade  an refrigerant evaporating

t enperat u ‘r(?}lecmfemf’tr?a%%r df¥en %%?Bﬁgrﬁgrg‘fd?tﬁ%gqggq' for exanple, + 5 degrees
Centigrade, and the refrigerant 10 circuit (I E) constitutes {fferent
tenperature evAP®ABYriSh cOMPERSFYr. (34 é}EFd?‘fsltd?ﬂn %"I’f&”i’ofﬂ“&r{:‘w"ég%ﬂtxﬁ’;n on
valve (46) is a tenperature sensitive expansion val ve whose tenperature
sensi ng bsdcond sonduvertsd comptessorg@€) $pgrshest mekroup @) @mpressiogempehanisey Bhnger
(45). Accordingly, the valve travel of the cold storage expansion valve
(46) iS COR) bptHeadfriversiigappitamst(¢)2ad dhecenpressiaf megemisnt (200 2E)eis onadeet
side of the 15 cold storage heat exchanger (45). The cold storage heat

exchanger yf 49 cofmprdssibn @RS (2D bfia find systb dndatcomprésang@E) of atsheondr 0ss
fin type, and a cold storage fan (47) which is a cooling fan is disposed
near the ¢y StRAYSpddfiftallf X GHMIBperbio, -the compression mechanism (2D, 2E) is
constituted in the following two manners in one of which the inverter compressor (2A) and
the first non inverter compressor (2B) together make up the compression meqhanism (2D)

20 of the first system while the second non inverter compressor (2C) constitutes the
compression mechanism (2E) of the second system and in the other of which the inverter
compressor (2A) constitutes the compression mechanism (2D) of the first system while the
first non inverter compressor (2B) and the second non inverter compressor (2C) together

make up the compression mechanism (2E) of the second system. In other words, the

25  inverter compressor (2A) and the second non inverter compressor (2C) are used in a first



In the present enbodinent, the solenoid valve (7a) and a controller
(control nmeans) (80) which will be describe |later make up an oil reclaim
mechani sm (7a, 80) for reclaimng 20 ré?rigerating machi ne oil that has
accunul ated in the evaporator (45) and returning it to the conpression
mechani sm (2D). The way of controlling the oil reclaimnmechanism(7a, 80)
wi |l be described lLater in concrete manney. FREEZE UNI T The .freeze .unit
(1D) has Shanselaiesy HLdor AL RBRGerse SaTBRRIH 4 SoarEORPPlgraicudor aif
exchanger, a freezing expansion valve (52) which is an expansi on nechani sm
and a 1®ndisiepings respentivelys oPn tBBythghhay, the fisk paneinvegercompressen(2B) £anr anch
liquid pipe (13) branched off fromthe first interunit liquid pipe (11) is
connect edve wied, irhe swhtldng inthnved, \ie tie/figst alrainelsidd cieadt oginethpaesindrchaael e
(52), toaliquid side of the freezing heat exchanger (51). 5 A gas side of
the freezind.ihg@al exchanger (51) and a suction side of the booster
conpressor (53) are connected together by a connecting gas pipe (54). A

branch gas pi 16),.branched off £ I SH Ri: is
connected to gﬁﬁ(hs%hdé?cg‘grggipd%esg( A %%%%Eﬁxg;%ﬁ(gﬁ%?@@!%& ?@’3}8 lgﬁ%r{r%rgt)gﬁch
gas pipe (16) is provided wth a check valve (7) and an oil separator. (55).
Connect edioretinge fighrespre &%m%ﬁd&chfrss¥n@r@),taﬁe t@%hlssmsalge@ag Pipg (§) Be

(54) is an oil return pipe (57) having a capillary tube (56). The booster
conpr essoconhis@pd penfportraf thevfirst tfagrewey seleatersyabye A efha disgharge pipg &N with
t he conpression nmechanism (2D) of the first systemso that the refrigerant
evapor at i thg ihwRe campressopf2Ahahea disclerge pipe (Bl ofcthe fimstgmn ifréeker compressr t han
the refrigerant evaporating tenperature of the cold storage heat exchanger

(45) . Themf hhd eicAfischhPece¥PRASE) b the! REBRY Adrifveftbr E&tBprebEROY aftdich
exchanger(z(%’l) IS setctg% ?Pgrqes)tarrpl ee, - 40 degrgesro(gﬁlt)i grage.glan

addi ti'd)n,pgogﬁeagﬁﬁ@s%gqe%ﬁgggﬁécg@amg?g (52) is a tenperature sensitive

expansi on val ve enperature s ing bulb is nounted on the gas side
of the freezing heat, exghanger (,51), The.freezing heat changer. (5 is,
for example, a’f%3 Shdr‘?oe"ﬁﬁég%8‘ét§i°%‘)0he§§<8’?fgﬁ’b%ef ﬂ@f lgtcﬂgne&egi)s(tg af‘?‘%'??glté?g,%’)r%nd a
freezing fan (58) which is a cooling fan is di sggoisd near .the freezi ng heat
exchanger fous Way sejeciydiaivecIA) Dybdh adtdossi 88 R n {dnsgn Oﬁzﬁé‘SRIdv%{P‘?/él(gﬂ is
connected between the connecti ng gas pipe (54) which is_ a suction side of

t he boost whichdspligeiddine(ise)nngetgd 40 abawidsidend of the aytdaon beatieuehangen (dk A7) of
the branch gas pipe (16) which is a discharge 25 side of the booster

conpr essorecéive) (14) he dispgsed smidwag 10589 lisid qopes (Y0)careldthenghertdndtof thérdiquid 20

t he booster conpressor (53) is stopped by failure or the like, refrigerant
f 1 ows15 bypipe10)Yds bimcRODSH Skto GOMRRY @EFeit [1QBY pipe@Tedd HS¥obEMnterunit liquid

pipe (12).

The outdoor heat exchanger (4) is, for example, a fin and tube heat exchanger of
the cross fin type, and an outdoor fan (4F) which is a heat source fan is disposed near the
outdoor heat exchanger (4).

20 Connected to a port of the first four way selector valve (3A) is an interunit gas pipe
(17). A port of the first four way selector valve (3A) is connected to a port of the second
four way selector valve (3B) by a connecting pipe (18). A port of the second four way
selector valve (3B) is connected to the discharge pipe (Sc¢) of the second non inverter
compressor (2C) by an auxiliary gas pipe (19). In addition, a suction pipe (6¢) of the

25  second non inverter compressor (2C) is connected to a port of the second four way selector



Various sensors and various switches are provided in the refrigerant
circuit (IE). 5 The high pressure gas pipe (8) of the outdoor unit (lA) is
provided with a pressure sensor (61) f e hi gh pressure which is a pressure
det ecting neans capabl e of detecting the pressure of high pressure
refrigerant and a discharge tenperature sensor (62) \/\hi ch is a tenperature

detectlng capabl e of detect the tenperatu hi ress
refriger aYl"f &%Pg@eﬁeﬁ@d(%’é‘?“@b’ o étosé’@s’ o(r3ﬁo r‘flngqg’ oﬁﬁﬁe@ssor
(20 is 10 prow ded with a discharge tenperature sensor (63) which is a

t enper at uarthietveayt thegsepmuinfour wpy btlectort valet @8)imny henimplemgnsedabyin shre¢ way gh
pressure refrigerant. In addition, each of the discharge pipes (5a, 5b, 5c)
of the cogadtgsanz. (2A, 2B, 20 is provided with a pressure switch (64)
which is placed in the opened position when the pressure of high pressure

refrigerant begpups:Fog @ﬁﬁ%ﬁggﬂgg@g«gg@w solnfiBGred s td OWitd paaeérﬁaﬁrs@c) of

the conpressors (2A 2C) pressure sensors

| ow pr ss L C re det.ecti ans ete

or eseut o 9rt GlicareeCing PR MhirahiBik 1% TR ne Mirplls £8 U8R t#ﬂgdn?

68) whi ch are terrper ature detecting neans, capabl tectl ng the

t enper at uthe BHdqas\gap RS re 8 AicgBITRINCating r?*ﬁe%satpdwg%e Nefaforgs@e%alap (4)
is provided with an outdoor heat exchange sensor (69) which is a

t enper at utk8) dad tetinteginitegas pipse(dabre imé cammmicating reksionshipeandtaseconst state
evaporation or condensation which is the tenperature of refrigerant in the
out door h¢adicssé banigebrokédn lindsrofdiglirt 1P in whivh theihigh@iressurietgag pipe (8 amt thei ded
with an outside air tenperature sensor (70) which is a tenperature

det ect | NGiniBafiP o8 APIPL\F7) e fie) EShinifichihty RhutcRUR Fatle'iRe Bdnreatil fipe ¢l

21 The i ndoor heat exchanger (41) is provided w an i ndoor heat exchange

sensof, (7&%%0{;1?03{30 %ﬁﬁfé@?a%l“ ecoﬁf?ﬁlﬁﬁéa'tlﬂgﬁg” ; hﬁ)apabl e of detecting the

t emperature con or evaporation t he tenperature of
refrigerant in_t |ndo heat xchan r osed on t as s e of
t he i ndoor heaF“’gW ieﬁ‘iljd fé‘f&’aﬁ gleg! f& % §°§8?'fn Cf%% %his
a tenperature detecti ng means capabl e of . detecting_the hegpﬁfat u({j{e of gas
ref ri ger apgtweem afush statg {indiqaged; Byythgsofidliney yskiguee b} w, wals ERxIdany oith
tenperature sensor (73) which is a tenperature detecting neans capabl e of
det ect i ngpiphd19eamnskthet clesedofort aonra e¢mmumisating rejatianshipgehilmihe qonmjcting
provided with a cold storage tenperature sensor (74) 10 which is a

t enper at uppede8eaid thg swedns pipa6t) ef the sdedndciomimverter dongprelsot @@)earatinime of
a cold storage showcase. The freeze unit (1D) is provided with a freezi ng

t enpersit UeSmMBARANIN dg rebatiofBhip NaridSa SecbRABRfeA(intiCat LD tHel BOkéIEMESoLCEIpaRI 1§ O
detecting the inside tenperature of a freeze storage showcase. In additi on,

the pressyyg ﬁ‘ﬂ‘t&&&)ﬁﬁﬁ%’ %e{e:pgdz ('19 R PG Lohhecki g pipais afRQg! tdo%ménmghe

pressure of |sc ar ged ran beconmes a 1 determ ned value 1S

provi ded gaat IS LFRAETAL STl Ble' B IRRTAEIIGRITIGRE S o § RorBlABRRE"

bet ween t e check va e secon

i nterunit gg§ pipe (12) is a liquid tenperature sensor (76) which is a
tenperatu‘% ting nmeans capable of detecting the tenperature of
refrigerant in the second interunit liquid pipe (12). 20 Cutput signals
fromthe af or edesugtiompips(6aksefitbe inyerarcampresne @A) s coanected tp gdow pressure

20 gas pipe (15) of the first channel side circuit. The suction pipe (6¢) of the second non
inverter compressor (2C) is connected, via the first and second four way selector valves
(3A, 3B), to a low pressure gas pipe of the second channel side circuit (i.e., either to the
interunit gas pipe (17) or to the outdoor gas pipe (9)). In addition, the suction pipe (6b) of

the first non inverter compressor (2B) is connected, via the third four way selector valve



controller (80). The controller (80) is so configured as to control
operation of the refrigerant circuit (I E) and executes control by sw tching
anong eight different operation nodes wifich will be described later. And,
during operation, the controller (80) perfornms control on the activation,
shut down, and displacenment of the inverter conpressor (2A), on 25 the

activatio nd .shut  do Q e first and secq i nverter conpr ors
(55 50 BAighibhe feserbed (e oaberiths HEe b o3he INETH OISR G Mndoor
expansi on val ves (26, 42). The controller (80) further perfornms control on
t he swit c#siwell aftotthesuction pipey(6e)afdhe secondmancigvertes cogpresS)(2&€hd on t he
switching of the solenoid valves (SVO, SVI, SV2, SV3, Sv4, SV6) of the oil
return pipes (Bibse spktifjcallp) 4 blanvk lpipeg(6d) econhdded 83 thesbrtiampipei(Ga) of the
injection pipe (27). Furthernore, the controller (80) further perforns

control qgvgﬁ&t({om?sgg{/ gztAl)? asPh SRRIcH Ier{Ze' (68) {s ‘@hn&lted ﬁ%ﬁ‘*ﬁgi&t ﬁb@g@)ﬁﬁéﬁ -

(1C) and the so lve (7b) of r'eeze unit uring t

of f operation. Furthermore, the co ol]le 8 rfor centrol..on the

owi t o nomsieon e SR om GsBOO0 AR, A PlaoB e L8, S fHet 6l pipd
refrigerating _machine oil that has accunulated in th 158 col d stqrage heat
exchanger (6 9f the MVEer £OBIPAESSHM (NdS capneciedy Via; the ,chisi‘r\f Yen6)si@chitsh Rfol
that the displacenent of the conpression nechanism (2D) is adjusted. Mre
speci fi ca(Rl), ofdhe ithied four way selectonivalve (3Cht iThw, suction pipediéb) of Ithel fisatonby
the controller (80) that the refrigerating apparatus is operated with the
sol enoi d inakiter dofigpregpbia2B) iovormected the sedond gdrip@2) bf e thivd faurpyadeletori ned
|l ength of time, thereby increasing the degree of superheat at 15 the outl et

of the evanos o). (Fhe)brhhl Hipe Q6EN6E ARl hehbiP AN (GRY RRNRE 9&ko¥d neR #nd&iert O be
opened a little nore than usual, after which the solenoid valve (7a) is

pl acegy i n . i t] L Ui erely w, at
Fapi ot ar SrHftsRRF PRO) B3Plechl, 5 (AP ool SRR, W pifd o (T of Bl hfha 8
~refrigerating machine qjl in the inside of the cold s a heat .exchanger
(45) Do roey SRR i P, Reddfions sansibioc Gueh mrecdh PEe BR 151 Stto
first 20 system Details of this oil_reclaimoperation wll be descried
| ater. RUSHENES (BIERASEION Hdvachanipe(288) 0@ Bes BpuirRips 628) @itendiig from the
refrigerating apparatus (1) will be described for each node of operation.
I n the preeseiver dAhvdi 1 bef dnscribedripier, The eheck apiveedispesed prethgtbranchimelss can
be set. Mire specifically, 1) a cooling node of operation in which 25 only
t he cool i (6, 6prarabpemblefto liew iontoflow of ref(igdanti moviag in the doattiondyf the thirdezi ng
node of 23 operation in which only the cooling operation of the cold

storape apfhrWa9agRctanvilge (3. 1D) is carried out; 3) a first
cool ing/freezing node of operation in which the cooling operation of the

[ ndoor unit, { 18he a8l 189 s0oP T {SRAGOUS Lkl 415 s6ABH bR RIAL N

of the cold storage an eeze units a second cool i ng eezing

mode of Ogﬁ{eadrid‘?élltt%%{heis%ﬁé ifed e %%’?% %&cﬁﬂ#%ﬁ%ipﬁ%ﬁl’gg%{lcj {id sgé‘o%‘:i Ly

of the indoor un becones” 1’nsu ent | I hg/Treezi ng

operation nmode: 5).a heating node of operatjon in i C nly the heating
oper at 1 onPBF CPRGHT iib r MLl el fongilp 1 il B ehiggorkOpf e the four por
heati ng/ freezi ng node of operation in which the heating oger ation of the
i ndoor un(R4)(@1Bin Hepmmppicaéng jelagionsun, 2nd grieeand; shige Cadigatsd by slgebraken lineseze
units (1C, 1D) are carried out in a heat recovery
20  of the figure) in which the first port (P1) and the fourth port (P4) are in a communicating
relationship while the second port (P2) and the third port (P3) are in a communicating
relationship.
The discharge pipes (Sa, Sb, 5c),'the high pressure gas pipe (8), and the outdoor gas

pipe (9) together make up a high pressure gas line (1L) in the cooling mode of operation.

25  On the other hand, the low pressure gas pipe (15) and the suction pipes (6a, 6b) of the



10 operation w thout using the outdoor heat exchanger (4); 7) a second
heati ng/ freezing node of operation which is a heating capacity surplus node
of operation in which the heating capa(,lity of the indoor unit (1B) becones
surplus in the first heating/freezing operation node; and 8) a third

heati ng/ freezi ng node of operation which is a heating capacity insufficient
node operation in which the he?ti nfgr capacit t;ﬂf t he i ndqor .unit s%‘el{B)
becomes 1SPMRIEIHAN MeeanismH(2DY f the Wit system (RgLPPLRSKeIP Bgléﬁté?‘ivc?ﬁe §e8as
Herei nafter, each node of operation will be described nore specifically.
COOLI NG NiBiRE (1) OPEERAAiidN, | the tinfesunitogts pipeodd) and othe ripeiéon pivley (Geheodfcthel i ng
operation of the indoor unit (1B) is carried out. During the cooling

oper at i oncoimstessicis nisgharién SQEY dfr then second 8ystem ttogetherv arakerup2@ seoomt ésgor
(2A) constitutes the conpression nmechanism (2D) of the first system while

the first x‘%%’s%r%ﬁ%q{nfe‘iiNfﬂ{‘EBé%&H{g hedd ofdfperatiBe second non inverter

corrpresso? C)“toget'her make up the conpression nmechani sm (2E) of the

second. system ..An only t.he.first n i pve G SO +( 2 e
secongS non i nvzﬁ‘i gp“c 'é'lggbqu“{ Pa° m)th%ec%%@[’ clitlu{égjntﬁhga‘%gnés és@?gn{hg
mechani sm (2E), of the second system are actiyvat ?& 24 In additjon, as

i ndi cat edintpuih&as piped17), vad they oy geswire gaypips ({pbextendsfromythe OE & ct or
val ve (3A) and the second four way sel ector valve (3B) are switched to the
first stafleh) tothd eutsile anfishat dfbvalves(P0kaisecatod withithese pRES aresprovided iethet o

t he second state. In addition, the outdoor expansion valve (26), the

sol enoi d gidéeof( fhe) ollodrenitc (AY. SFatie@mors)ithe Sedohd)inteaunit tined gopeifi)disval ve
(7b) of the freeze unit (1D) are all placed in the closed position. In this

state, rebfoivARl M ah enditiREEF BMaRe §iOWhbRAt biahetes BB from VIR liiid pPERI®SSath (2B)
and fromthe second non inverter conpressor (2C), flowinto the outdoor

heat ch f 40 fi Y f
the. ol dobrAedk e () ey fof erdh® Mok oA hEElel HAIRo0dfd ey
refrigerant, fl in the liquid pipe (10), passes through the receiver
(14), flI o%ﬁv?ﬁme second interunit liquid pipe (12), flows into the indoor
heat. exchanger (41). by way of the indoor expansion va{ ve.(42), and
evaporates to Angailiarliquigapipe &) ivgushbypassesihe re¢etvere 1i4?iﬂ%‘f%'?F‘fte€é%th§i pe
(17), passes through the first and second four way selector valves (3A
3B), and fiqwdpipe(Be Rafiigérant fiavrethf@igh the auxbiary Pirgr(28hveginkyrduring
conpressor (2C). Part of this |low pressure gas refrigerant is brought back
to the sethenheatiog modeof epeationr agisthe (&d)ary Waulde piphe(26) ieprqvided withtane gas
refrigerant branches off into the branch pipe (6e) fromthe suction pipe

(6c) of tBEdSECOHMANESR vaREEREEWhiAND af SpinsictOneckntini. S Digosgdbdween thee
first non inverter conpressor (2B) by way of the third four way sel ector

val ve (3C 0] /8 @APinafle MhuiERES (10) Wa Seck Daive (7
above-des)c)trltldggl?éfg%%??%éy;ﬁ‘tﬁ%ﬁegﬁll attho)r)l.n I% %ﬁic@nﬁogﬁg)of or?gr at ivgr(l,) t he
activating,and stappi f t dr . dy. i ter.. e S
(25, '20) " ShirerEmOSRuB s oyt TefriebRbe ARMsBRR S aREioh BY e BEei g TRA) CARY
control |l ed according.t.o the roomcooling load. It..is ssible.to operate
only one. SREkBNCSADIsased bebsen gepnnesiing pofiomqs ey BpBatheRS) e
The freezing operation node is an operation node in which only the cooling
oper at i onthsfliquikbpipe (H0)sand thgyreceiver ifkeze units (1C, 1D) is carried out. In
this freezing operation node, as can be seen fromFigure 3, the inverter
conpr28sor ( 2AThatiduidyspé (¥0) bramohesi off betiveen therghedsvalve () B)d thegecdiver (khke up
t he conpression nmechanism (2D) of the 5 first system while the second non
inverter ¢opRoRRESObrahdliquigpiiel (B&). €bhd Bienchaiquidpipe ¢36) is connected between the

shut off valve (20) and the check valve (7) in the second interunit liquid pipe (12). The
branch liquid pipe (36) is provided with a check valve (7) which permits only a flow of

refrigerant moving from the second interunit liquid pipe (12) toward the receiver (14).



mechani sm (2E) of the second system And, the inverter conpressor (2A) and
the first non inverter conpressor (2B).together constituting the

conpressi on nechani sm (2D) of the fi rstl system are activated and, at the
sane time, the booster conpressor (53) is also activated. On the ot her
hand, the second non inverter conpressor (2C) remains at rest.

Addi tional ly, i our
way sel ector va%\r/l%&%gi‘é1 ﬁ%ﬁ?g@ﬂk(ﬁﬂq hfp@?fs yalacslgllll 'Eﬁrréssu e\r/%1 (p %S(t]si
switched.to the first stat a hethjrdfo.ur sel e al v ) 1S
2l s swi it AAIgUKinjagHon prpset&z} o the g inisrion Bive ADis afigsEmiASlerpis” o

the cold storage unit (1C) and the sol enoid valve (7b) of the freeze unrt
(1D) ar e velvad8¥6).nintadditiopengas yans bipe §28) iskornected betiveen anuppes podiantaf thait door
expansi on 15 val ve (26) and the indoor expansion valve (42) are placed in
the cl oseecepasi(14)oand the disehargs tpiiec(Sa) ef thegiaweamdrsconpiressiva(2ed Theogastveat
inverter conpressor (2A) and fromthe first non inverter conpressor (2B),

flow ghr grgtgéﬂgdgqs (;Jrév%&ecf Qith, YRYeckSlA6E 0F) WRlcH SerRM 7onBa§5ﬂ6on‘PlifgﬁlgEﬁﬁt

out door low into the outdoor heat exchanger (4)

S A D P A O R VL
L R SR ek S R ST B

exchanger (45), and evaporates. I\/Eanv\,hr l'e, the other Iiqui d refrigerant

fl owi ng i(R4) hermstfounweyaﬂpqtowatm @Qipe (11) flows in the branch liquid
pi pe (13), passes through the refrigeration expansion valve (52), 25 fl ows
into the refriDerbagh pressueapaspipd8) deprovidid withrad cdhvsaparatar ¢30)t One egdsf adhi s

gas 26 refrigerant, evaporated in the refrigeration heat exchanger (51),

i s drigwn dingefurh tp@ebm isCéonedtRd estRloill &piratitq30)5 TIRGthes&roft the ol refunsl i S
di scharged to the branch gas pipe (16). The gas refrigerant evaporated in

the ool d gtoragss B&athm?ﬂger £l reAh HE (909 ahtd AREAN of taﬁ&aﬁlg@d) out

of the b conpressor nerge 1nt I"'ow pressure gas pi1 pe

The nerg ef r r r or ) to
the f1roronBh HoarRey i sBupr bife 3R, bl SF FioBROR; FERE Vo en 16
above-descri bed, re r| rant cj cutletgtton the insid f thg cold st or age
Showease CBCGEALoHE pikiop PR n) Sl invetter cRprenianA)e 18 AEdiEER the scoo
pressure of refrigerant in the refrigeration heat exchanger (51) becones
| ower 10 eihztumnpipp (BHuisepravided Mrithge salenoidnvaltee (Y¥)d asd oy eeneniedito the
exchanger (45), for the forner refrigerant is drawn into the booster
conprléss d:ra:@dha)ipe @) ofithe sectiontpipd (6e)hofsthe fenond nampivertert doanpiresspe2€i)ur e of
refrigerant (the tenperature of evaporation) in the refrigeration heat
exchanger (51)A ifisst-oildevelingpes(3Tpistcoghicitkel umslednheddnta(@lr inip) of ee inverter
refrigerant (the tenperature of evaporation) in the cold storage heat

exchangerco@ﬁﬁéssbxsm)l&ddme rsﬁetonlﬁr{)@m)l &F e FirstDdnl indertd?confpréssaie(2B)i o node

of operation, for exanple, the activating and stopping of the first non

LG 86% %ﬁSBCelsr%Bb?g Aésyi? cBfifdoled! F&%egéfaog&hé'%f H%Qdﬁrgt B4 AfGIRAL Of

t he inver er conpres re control ased on a | ow pressure

refrigerant ess det.ect ed res ure.se sor | o

b essur o SemfeSRetah shiite SEHSE iy Gsiifs RS neS iR Rancoraial fAF% ot he
refri:’gﬁratr on | oad For, exanpl e, for the case of control ling the

di splZcentird & leueling grips £34); isrconsediechibsieen peewfcﬂea%eéomt PR tipyerteRe
inverter conpressor (2A) is activated with the inverter conpressor (2A)

r emai ni ngcompresset (2Q) andathe eucttdnepiple £6a) aof ¢he mveryér ctdnq:réssve(lAa)r Benfirsesd or
(2A) is increased to a maxi num the |oad further increases, the

di spl acenRpdlingipd (JZZEQhé acohd ofl 1eRling pHRAB3), 2/Y the&hmducmm@ Pel(BA) srym at
the sane tinme that the first non 27 inverter conpressor (ZBf [

activat ed?rowde& Btn! s%%ormw&qsvlt 8va, 5B, NedpealefNt The Bfterdii® ratr@e@{mt, of
the inverter conpressor (2A) is increased with the first non inverter
conpr esso$vé12@ )r el nrhl actravat ed. In the control of decreasing the
conpr esso ? aé%%’rﬁ‘f 'e‘\?%'t é‘és"b*per ations to those in the increasing

control are carried out.
25 INDOOR UNIT




5 1n addition, with respect to the valve travel of each of the cold storage
expansi on val ve (46) and the refri geratliﬁon expansi on val ve (52), control
operations based on the degree of superheat are carried out by neans of a
tenperature sensing bulb, which is applied, in the same way, to each of the
foll owi ng operati on nodes. FIRST COCLI NG FREEZI NG MODE OF OPERATI ON 10 The

first cooling/fyeezi ng ope Lon I.S ratj e . which the
cool i ng oper at lbenmélpo?ﬁgﬁi(ggﬁ)&as &Wﬁ?%ﬁ&gneggfﬁgycgﬂp :E%g °86§‘F‘§?1“§nhegr each
of the cold storage unit (1C) and the freeze unit élD)_ re carried qut at
the same CCh¥IEENNWAIGE If jap APPHEASION ife head £AXAlpn8Efe 2BY 2B HNFRAIEXPASIURMAIBR seen
fromFigure 4, the inverter conpressor (2A) and the first non inverter
conpr esso@2) aMBjcht is gotdxpansiek mechpnisne  Aogasr eds phibe isdave dhatnéxcharg@D(41fis t he
first system while the second non inverter conpressor (2C) constitutes the

conpr essi gynnd@ed i the intémt gad pipb €179 Cinlie Dtk and, Atiduididide ofite iriddbr heat
conpressor (2A), the first non inverter conpressor (2B), and the second non

| nverter GRARIERP IO if ncRich, 9Rhy i BAFhilE AR, «f MPLESAPuértR |

al so acti vat ed. ernore,’ as I ndicate the so ines In Figure 4,

the first,.four. sel.ector 20 valve (3A),. the second.four y, sel.ect or
vatve (3ejatd Riretia” Thkidos e i er @b iR TS cor SamE pER B 5S¢ ne
first state. Further, the solenoid valve (7a) of the cold storage_ unit (10
and the sWybeheatexghanger of7the cspsstietypeetidean, Hidpoy fam)(43) which s ap appliqaien
opened position, while the outdoor expansion valve (26) is placed in the

cl osed poside fapris disposedinsarsthe endopeheat grchanger, (4t). doldditien, the indobhexpansient er
conpressor (2A), the first 25 non inverter conpressor (2B), and the second
non i nvervatve CAYDrfoaadl by A glectrieegmnsiontvake. 28 hi gh pressure gas pipe (8).
The merged refrigerant flows through the first four way sel ector valve

(3A) ,100aseeLD RTORAGEeNgpt door gas pipe (9), flows into the outdoor heat
exchanger (4), and condenses to a liquid. This liquid refrigerant flows in

the liquid pipg.(19) . h T eCeILver ' ched of f
to flowin thex i‘%’gt be %?%’?Sfﬂ"{‘ F'%g‘?]'igqllﬁ %?geﬁ‘%ﬁ)a"gkﬁgﬁeng’gﬁ"geg‘ggﬁg te
interunit lLiquid pipe (12 The. li.quid refrigerant f]ow ng in, the second
|t or uni trefRdRtnebpparapao(D (i isetif Foiseypiam 8 Rt Bp Stor el BedETE a2)
flows intg the_ indoor heat exchanger (41), .and %vapor ates to alﬁas. Thi s
gas ref ri GEGe0ld sipags upits ¢169 arg¢apnegie mg:&éalfﬁl prethe putdoorunitdd); Faglhghthe he
first and second four way sel ector valves (3A, 3B), flows in the suction

pi pe 10 (®Y4 stosagg units (FEkinclydesecad stoneBerheat exehenger (45 svhivheis acroolingheat
Meanwhil e, a part of the liquid refrigerant flowwing in the first interunit
| i quild pi pehérgey (evapomtomitand taheold Glatagd exprgsiohealvee(d6) suhipdr is( b expgansioay of
the col d storage expansion val ve (46) and evaporates to a gas. In addition,
t he ot her meétanisth. r Bf 4ddatoinaas shdvawinndetainin Figufe 1, Stliquitt sitielof tadhi dbid Stoftigee
(11) flows in the branch liquid pipe (13), passes through the 15

refriger afdpryexRans i(@%) Ysaké{ﬁeét?ﬁ,) vid 'tli-’é""%ol%ﬂ&i@ Valie Uag\?éadg{‘)?hae{‘ggﬁ Stofagenger

(51), and evaporates to a gas. I's gas refrigerant, in the

LLﬁSf‘(eQ?i)%??%ﬁs&‘ﬁ%C@Ev%S o8 dirst Sul R PO ATE AR R TROBR S mbsdl '
pi pe (16

upstream of each cold storage heat exchanger (45) are the cold storage expansion valve
20  (46) and the solenoid valve (7a) which is a switching valve. The solenoid valve (7b) is
used in the thermo off operation and is used also for the reclaiming of refrigerating
machine oil in the inside of the cold storage heat exchanger (45). On the other hand, the

low pressure gas pipe (15) is connected to a gas side of the cold storage heat exchanger

(45).



The gas refrigerant evaporated in the cold storage heat exchanger (45) and
the gas 20 refrigerant discharged out q%ethe booster conpressor (53) nerge
in the | ow pressure gas pipe (15). The rged gas refrigerant is returned
to.the inverter conpressor (2A) and to the first non inverter conpressor
(2B). By the refrigerant being circul ated repeatedly as descri bed

her ei nabove, the inside of the .store Ls. cooled an at.the sane.ti t he

i nsi de of the IC(?@?B’iaﬁﬁéeaéﬁéﬁ\}lagg%re(éﬁﬁlsfrhgoglguplﬁ%fodlewg#l atswglqprsgtezogﬁgﬁ or age
showcase are cool ed. 29 SECOND COCLI NG FREEZI NG MODE OF OPERATI ON The
second cownpaessionaaschagism@PYof dhe fiash aystesm, anhilsoen the atherhisad theingpercheat ne
cooling capacity of the indoor unit (1B) becones insufficient in the first
cool i ng/ rexthanger 441)ois opeomtrivnitationleyith .a suction hsedes o€ dhel second non inverter
cooling/refrigeration operation node 5 is an operation node in which the
first norbdnrp\‘&fséle(zepaﬁﬁﬁ%m codlg infodeVeft 6p@stidn0 IR Prelsus® i refripeiang
side. As shown in Figure 5, the setting of the second cooling/refrigeration
oper atzi 0

ool 1 gy GV Ealnd PASATF heicB SARe s bphapir )s R Ve Blessur of
four way sglector valv 3C) is switched to.the seco state. 1 .
nccor O agPYISSERIF (svgPomang Biebsmic) okt e bkt GEFaRE Abh o L e b efthis,
refrigerants, discharged fromthe inverter conpressor (2A), the first non

i nverter therrpirigest eyamyatingniempseatwenihie fold sigraget haat €xehsnsers@s) e dpr
condense in the outdoor heat exchanger (4) and evaporate in the indoor heat
exchangerexarple, -t H® degrebssCentmpgaichamt tlex cifaggent ¢vappratiagdemperatueé rof ghe at i on
heat exchanger (51), as in the first cooling/refrigeration operation node.
15 And, tiRgodrefidat 9RdhaNEerqMAP R, Toeekdniplé,ne 5i dugens Cwdpra@¥CaangRrefribbiant S
brought back to the first non inverter conpressor (2B) and to the second

non i1@verén%itqmp&&ﬁﬁﬁfes(a?@feremelngeﬁahﬁe EfigorRndRtuit €vapor ated in each of
the col d storage heat exchanger (4 and the refrigeration heat exchanger

)
51), i b t tg t i } . [ i
Copnci ty o oo aRBfs, e’ a1 Rah ShobRIT CAPOIUOPY o, Eibsiis GhofiGl | N9
20 conditioning si,de. .The concrete descri B’ti on of ontﬁol lin

i t Chi
bet veen t FHEARION VaIuE Syhor | e ok byl isprdtied gRcheper e Ol MerRId
cooling/refrigeration operation node is omtted here. HEATI NG MODE OF

OPERATI Onstorage) heatjexchpages (49).o peeandingly, theinalve travel fdhe, cold rtoragreexnangipn ch
only the heating operation of the indoor unit (1B) is carried out. In the
heati ng oydvea(46dns nonimlled dasehob chesempefaturmofirefoigeradt on itlee putlet siderof the
conpressor (2A) constitutes the conpression nechanism (2D) of the first
syst eIy wuld stordpe Heatr &icharer (48)erThercokiostprags hent ek@Angan@s) sefw axamplenan 5
i nverter conpressor (2C) together nake up the conpression nechani sm (2E) of
t he seconh and tube heat exchanger of the cross fin type, and a cold storage fan (47) which is a
cooling fan is disposed near the cold storage heat exchanger (45).
In the present embodiment, the solenoid valve (7a) and a controller (control means)
(80) which will be describe later make up an oil reclaim mechanism (7a, 80) for reclaiming
20  refrigerating machine oil that has accumulated in the evaporator (45) and returning it to the
compression mechanism (2D). The way of controlling the oil reclaim mechanism (7a, 80)
will be described later in a concrete manner.
FREEZE UNIT

The freeze unit (1D) has a freezing heat exchanger (51) which is a cooling heat

25 exchanger, a freezing expansion valve (52) which is an expansion mechanism, and a



channel . And, only the first and second non inverter conpressors (2B, 20
toget her constituting the conpression Hschani sm (2E) of the second channel
are activated. In addition, as shown in“the solid lines in Figure 6, the
first four way selector valve (3A) is switched to the second state, the
second four way selector valve (3B) is switched to 10 the first state, and

the third four way sele rvalve (3C).1S SW d o : ng. st .
Meanwhi | €°°F1E ng%é%ﬁﬁrd&?&%g}( 72P %?gztﬂ}ge cérgP{fgg)?br%g%}aE%} '? ﬁ?@cﬁ lpgnﬁgfhe
sol enoid valve (7b) of the freeze unit (1D) _are placed i.n the clpse

posi t i on.bfmﬁhﬁﬁ@ﬁrép@, the digstyigtepantt i P'R?f()ltl}l§ ‘ER!FP%EFE V&Hﬁrﬁé’i“?ﬁ'ﬁ“ﬁ%ﬁ% (26)
i s degree-of superheat controlled according to the pressure equival ent

sat ur at i ofTb) empthedteeringeapasiconvalé (B tprdewid sds ehtherfreesidy healr exichanger
pressure and according to the tenperature detected by the suction

t enper at ygg) sensor (68). The valve travel of the indoor expansion valve
(42) is supercooling controlled based on the tenperature detected by the

i ndoor; heat exg Qgﬁies%grﬁe(ezi?% éﬁgpﬁgﬁég?g mt%ﬁ{mﬁ%asti%q ﬁf q‘%t‘%%ﬂeby

the liquid tenpetature sensor e contr Ing of t

val ve travel of t out door .and i ndopor expansion valy 2 26., 42) .Is the
same as i??“i‘m%ss%&?l) Giog m8°t84]9°§5@'F%$¥ 5 qeﬁfqi{xglgasa%geg@gtg}ér,anglég?sl);ag? ant s,
di scharged fromthe first and second non_ inverter conpressaors, (2B, ZC%,

f1 ow i nt d16hbranphrdeff fiom thelewanigwpre ges)pine 39 i RonEGIEq 1 ddischagge side o or
valve (3A) by way of the interunit gas pipe (17) and condense to a |iquid.
Thi s | i quthd boester cpampedsof (53 The btaneh gacpipd (16)tie pravided| withua ¢heskpalvel@) and
enters into the receiver 25 (14) via the branch liquid pipe (36).

Ther eaf t ejnd dnlsil éégﬂﬁt& (55) rCameatsd beagss theldil Rpghtor ((8S) and theeondeting gas
expansion valve (26) of the auxiliary liquid pipe (25), flows into the

out ggm[ Ohﬁgée(%@bmﬁfe;&rﬁ)%ip%sd) BHARPL sdpfifar) QR (8§)S- This gas refrigerant

suct i1 on pipe of the second non inverter conpressor (20
fromthe outd j y y e bl d .
sel ector val vggﬁe( %%%Stggl)%"&g%fs?rs( oggrfﬁ?ﬁ’%aé&bts%h% %ﬁ%@ nc())?lofgﬁll vert ter
conpr essor B) apd, to the second non inverter conpressor ._&his
refriger atr?ﬁgtgf’ r‘é’f}FélL"? EMPIEsTH, Dgehagiym égly)r Péﬁ’eﬁfft?g’éﬁal f%g’(af%rﬁehgeﬁaéﬁt ed.
Li ke the cooling operation npde, the heating operation m)&g can pre carried
out usi ngeVAPRIaHRE temraprEesYdhe ajfiegzing heat eyehanger Sdhisylawsnihan thegelnigeyant o) poT
HEATI NG FREEZI NG MODE OF OPERATION 10 This first heating/freezing operation
nmode is aevapatating ctempesatwrpeofathegoldodtorage heatc exahnegesetdS).ng Thp eredigessnt of
the indoor unit (1B) and the cooling operation of the cold storage unit
(10 1Bnd évapemeing nérhpdritiye of thecfedezingtheati exakiahgrw (S1) Besetite fof exdngplgut dOor
heat exchanger (4). In the first heating/freezing operation nbde, as can be
seen fronydgr&denfigralbe i nverter conpressor (2A) and the first non inverter
conpressor (2B) together nake up 15 the conpression nechani sm (2D) of the

first system Addﬁi&“b?‘fg‘g%}}% BndiGY %1(1@5523)%@&éﬁ%é?ﬁtuﬁez@msiﬁ%éiﬂah%ﬁs the

corrpression nmechani sm second system And, the inverter

com <<%t e ebSaly B0 IE OO LESERL P T L PoBSIL ey,
t

and, at tW er conpressor SO ac

nd non inverter r r (2 I in I )
second C)exchangeert((sal). C%HE fr%%gigg h(eatczzxchgrrlrgaer (gl)a}s, fc()arsexample, a fin and tube heat

20  exchanger of the cross fin type, and a freezing fan (58) which is a cooling fan is disposed
near the freezing heat exchanger (51).

In addition, a bypass pipe (59) having a check valve (7) is connected between the

connecting gas pipe (54) which is a suction side of the booster compressor (53) and a

downstream side of the check valve (7) of the branch gas pipe (16) which is a discharge

25  side of the booster compressor (53). The bypass pipe (59) is constructed such that, when



2Q Additionally, as indicated by the solid lines in Figure 7, the first
four way selector valve (3A) is svm'tchég to the second state, while the
second and third four way selector valves (3B, 3C) are switched to the
fi.rst state. Furthernore, the solenoid valve (7a) of the cold storage unit
(10 and the sol enoi d vaI ve (7b) of the freeze unit (1D) are placed in the
opened position i e ot her, .ha t he .out.door .ex on val ve (26)
B oh acedt ooty SRS d Appi. o Thute  BRAMEer BRRL TS e,
refri gerants di scharged fromthe inverter conpressor (2A) and fromthe
first northe hoestercpmpessid§3br (2B), flow into the indoor heat exchanger
(41) fromthe first four way selector valve (3A) via the interunit gas pipe
(17) and CONIROE SYSEEM quid. This liquid refrigerant flows in the first
interunit liquid pipe (11) 5 fromthe second interunit liquid pipe (12) via
the receiver (¢diousAeRdrs afd vhidus! vitehes srefprbeiged it tHel @figeeank Rirbdie (TEY. St
interunit liquid pipe (11) flows into the cold storage heat exchanger (45)

via the Gﬂlegh #h gf&aﬁe gégsg@ ﬂof\/ﬁwﬁp&é@m@@ﬁx PRI Rith E@Eé&&% @955?5 the

ot her “li qui erunlt pi pe

flows in e br hI| 13 f | ows ntothe refrl

exchanger&gb fors hy 2 Plifsﬁ 1'8?}? g’r %eﬁ%lﬁe éiftﬁ ing smeaps, cgRable %’?giﬁ’fg ghtﬁe
evaporates to ag Thi s gas I|qU|d evaporated in the refrlgze)ratlon heat
exchangerpresese ¢ hlﬁheW\PSSithfofigﬁéaflﬁéééMls%fﬁ?rféwéfﬁtl(rssyﬂspbﬂ oWieleds 2 on.
And, the conpressed refrigerant is discharged to the branch gas pipe (16).
The gas rtefmpegarandetestiagomatred capabiehef cdetattisg othegenipemture xoth highe preseisy and
the gas 15 refrigerant discharged out of the booster conpressor (53) nerge

in the | omfigepstUr Eh@asscRhips 1ipd)(5c)TbE theesapdd gamh [dkftbigesmpiesios (RO)uUght
back to the 1nverter conpressor (2A) and to the first non inverter

COMpr{SS ro(ng@a wiflda g@&ﬁ ngeetﬂeﬂﬁeﬂt%re Biof (63§ Wh?éH @ra teﬁlpé'ratupéu&ectﬂg hégsst ore

is heate sa he i nside of the co d freeZze storage

showcases pgblé%?ld% ctm% ﬁ%eﬁg@gag i :0:% Wg}{ ?{ésgl?recrgﬂf%e{ﬂ . 1%?@#51‘}/'% ChhieoAgpunt

of heat o porati orage u reeze unit
(1D) is in g bal ance wWith the heati .capacj ty .(the anount of
hoat of CORTBRERPE PobDs 10 Gl AU BRIEOTS Gy 2 L 4T gt Sy, PE3Oes heat
recovery. SECOND HEATI NG FREEZI NG MODE OF OPERATI ON Thi s second

heat i ng/ f ¥wsitehi (69) oyfésais Blacerbirethesopenerd pevition cdisache pressirp | afhighheressyren 25
node in which the heating capacity of the indoor unit (1B) is in surplus in
t he fi rstrefrigBartidatamey/af predetemynespealuet i on node. In the second

headi ng/ freezi ng operati on node, as can be seen fromFigure 8, the inverter
conpressor ( 2AThasgtibheifes (64, Gepof thevernipedssae fhA £2€pare provided with pressure

sensors (65, 66) for low pressure which are pressure detecting means capable of detecting
the pressure of low pressure refrigerant and suction temperature sensors (67, 68) which are
temperature detecting means capable of detecting the temperature of low pressure
refrigerant.

20 The outdoor heat exchanger (4) is provided with an outdoor heat exchange sensor
(69) which is a temperature detecting means capable of detecting the temperature of
evaporation or condensation which is the temperature of refrigerant in the outdoor heat
exchanger (4). In addition, the outdoor unit (1A) is provided with an outside air
temperature sensor (70) which is a temperature detecting means capable of detecting the

25  temperature of outside air.



(2B) together make up the conpression mechanism (2D) of the first system
whi |l e the second non inverter conmpr essqg (2C) constitutes the conpression
mechani sm (2E) of the 5 second system An the inverter conpressor (2A)
and the first non inverter conpressor (2B) are activated, while at the sane
time the booster conpressor (53) is also activat ed The second non inverter

< B oper at | clnBART T RneH i PGk @t% o gt Malet $hiF T5)°

isin surglus in the first heatln?/freezmg 2)2(4%3 lOFD And, a:F‘

i ndi cat ed7by whigh &opitemperaiie detaciing faeags @apRd cHag thé SePPERd 6§
operation m)de is the sanme as the first heating/freezing operation node,

w t h t he mxdapaiian ot leaspdratéons ebimhdisfthetempgramed of refrigerantvin (H8Bhdoar best t ched
to the second state. Accordingly, parts of the refrigerants di scharged from

the inverdgha 4 DS SPisposet) oMk aPEdE T the lifdoondidal BuhRAGE (@)Y 2301
(2B) flowi ntﬁ(;g@fﬁeﬁl ndoor heat exfghanger (41), 15 as in th%i-f(l r)sTF B

heat | 30/ 1¢£BziRle QRRLAIA WHEH S o %ﬁ@gf@m&u&, @ rfeahs ille Jméeétfngltthsl

refrlgeran I"'ows I nt o e recel ve fromtne seco |nterun|t IC]UI

pi pe (12) t he Jbranch

P Pt i niemimrire OF ghairosn ity on sifiionb Erindogni ARy f@ﬂdeg St bl

di scharged fromthe inverter conpressor (2A) and fromth i gt non

i nverter €BRpRENESensepE)3) Whishyis # temperatysy ¢qt%ﬁtvgga%anﬁucw 9§ etpcling the

t hrough the second four way sel ector valve (3B) and then through the first
four way tempematwe of midver {iBA), flow in the outdoor gas pipe (9), and
condense to a liquid in the outdoor heat exchanger (4). This liquid
refrigerant flpnecdld stopfee uri(1€)Rs povided)witing coMrsgaagedeinperange Iserui (74)
refrigerant fromthe second interunit liquid pipe (12), and the nerged

| i quigh refhicHes ﬁrlEmBérQWr?e 'd@teEtl’&?g Friehd cdpﬁBl%rdi‘rHeEecth ‘t'l‘néjmﬁi'dEQeﬁlﬂérlture oB4

Thereafter, apart of the liquid refrigerant flowing in the first interunit
I d t ot.h I 4

evapor at oL gibies, SRl ik IiGUABERSY @ﬁ@%‘* g o Bhfhre

fl th t t th

neat 22&%@%?0‘% ﬁahﬁ*si%é%‘apae@'d%w”h@@ epdl ﬂ%ﬁ@%a{weﬁéfd Fawn

into the 5 booster conpressor (53). The gas.refrigerant eva ategtF n the
col d st or EgwPerREHe @%ﬁ%ﬁé@%ﬁsﬁho&ﬁaﬁ i fgi&stl%th RJ&FSHFf S hcls hii§t of
the booster conpressor (53) nerge in the |ow pressure gas pipe (15) The
mer ged r eplacegeimatite ppenied cpagittonbwben tle pressure\afr disghargsdpefigemnt (bm)mema to
the first non inverter conpressor (2B). By repletion of such refrigerant
ci rculsat i predeteimginedisaldeisqirotiied st thealischarge aide df wei Hoestat cdriyresan€s3)i ne
cooling the inside of the 10 cold and freeze storage showases. |n other

wor ds, the coobispgsedapawedny tet Siat aOwNe (10)mdtthechekapdvea(7)an)thekedona col d
storage unit (1C) and freeze unit (1D) is not in a balanced relationship

ndoor unt o ) O A 2 e o O R 10 P ree o
in the 0”58 {nghrfelgzi[ns %é;():a%"w gF 5etgé)ng the temperature of refrigerant in the second interunit
liquid pipe (12).

20 Output signals from the aforesaid various sensors and switches are fed to the
controller (80). The controller (80) is so configured as to control operation of the
refrigerant circuit (1E) and executes control by switching among eight different operation
modes which will be described later. And, during operation, the controller (80) performs

control on the activation, shut down, and displacement of the inverter compressor (2A), on

25  the activation and shut down of the first and second non inverter compressors (2B, 2C),



15 TH RD HEATI NG FREEZI NG MODE OF OPERATION This third heating/freezing
operation node is a heating capacity deficiency operation node in which the
i ndoor unit (1B) is deficient in heati%& capacity in the first

heati ng/freezing operation node. In the third heating/freezing operation
node, as can be seen fromFigure 9, the inverter conpressor (2A) and the

first non inverter coppressor, 20 t aget her, .make up the c r 2ssi
rechant D) s Voo TRY S SRSy e SF g PRESYTBRO S RBIh VAP Zts 42)
conpressor (2C) constitutes the conpression mechanism (2E) of the second
system ARke cenfeollen(89) Birthep ppifersusosontrphon the switching ofothe | fayi way selector
conpressor (2B), and the second non inverter conpressor (2C) are activated
and, at tvevesa(34, t3ByBC)tand dnahe tsertclingof essslenoiByalives 3V SVl SV, tSW3.

35 The third heating/freezing operation node is an operation node in which
the i ndoogyynsvey Bined6it e&Bm Fipkd (1aNB1bY) oilt IBvélRat pipes (2038] BY) hddl fiadf i r st
heati ng/ freezi ng operation node, in other words the anmount of ‘heat Of

¢ EZ"ZLSES 1a27°¥i§% ipihsei‘ézlf’i-ﬁ ?ﬁﬁiﬁgﬁ?@ gtfe“? FE-IsEld %ﬁﬂeﬁﬁéﬁ%@‘gfgé) %_glﬁtﬂglhﬁh%@?égi Cor
Lhe. scoontiisalsTou vilFe (ko SECGRIS potserant(LC) bl U8 solepbigrivagp) of e

refrigerants, discharged fromthe inverter conpressor (2A), fromthe first
non i nverfreszeaait(i B} dwiing theyhermp off angeativ8cond non i nverter conpressor (20),
pass through the interunit gas pipe (17), flowinto the indoor heat
exchanger (41)Furgdredmons; densmtrbllet (803 performsdsontrel om thehwwifchingt of the solenoid
heating/refrigeration operation node. This liquid refrigerant flows into

the recei vfve gM)at kHieOtite D€ récifiMinel teffigratigt mhdHing 6il Hap dag dctumdiaed fether anch
liquid pipe (36). Thereafter, a part of the liquid refrigerant fromthe

recei yer : i T \EN b | U ke of
the | hus 4 Bioraeieal Bechpficr (A i Ioplaiby uhdlit S W, plforniigcfl Bk, 0)
flows int e cold sto heat exchanaer .(4 nd ev rates to as. On
the. ot hor PRGITE dihigbeRERLBOPe B RhSURN YRttt U Badhl P B o
pi pe (11) .flo into the refrigeration hegt.exghanger (51). an vapor at es
PoTa Gas, d9GE Thenpd TGHEm WpEragERn S ©rUpLsh St BV e waURNST BRI} iERcEE,:
(53). The gas refrigerant evaporated in the cold storage heat exchanger
(45) and tq%regegwgr anarayey isrppertedo with gheysalenoid valye €79 Riaged ronse in heprlesed or
(53) nerge in the | ow pressure gas pipe (15). This nmerged refrigerant is

br ought bpesitianofar lacpredetemtined lcogthrafsinne, thaady markasiog theedégrees of suparhieatvasr t er
conpressor (2B). Meanwhile, the other refrigerant fromthe receiver (14)

f 1 ows13 nt thet diled Wf dhe levipraitor X43)atogfice( the dvld wiyragyl expaasibh Gahvd @6peao (b0)
and evaporates to a gas. This gas refrigerant flows in the outdoor gas pipe

(202, postigbyfeutiusi s aes ebachds it O f AT o lien,
(6c) of tf)‘(‘?sition so as to cause liquid refrigerant to flow, at rapid rate, into the cold storage heat
exchanger (45). As a result, refrigerating machine oil in the inside of the cold storage heat
exchanger (45) is reclaimed and returned to the compression mechanism (2D) of the first
20  system. Details of this oil reclaim operation will be descried later.
RUNNING OPERATION
Hereinafter, running operations of the refrigerating apparatus (1) will be described
for each mode of operation. In the present embodiment, for example, eight different

operation modes can be set. More specifically, 1) a cooling mode of operation in which

25  only the cooling operation of the indoor unit (1B) is carried out; 2) a freezing mode of



36 second non inverter conpressor (2C), and is brought back to the second
non inverter conpressor (2C). By repet '?Bion of such refrigerant
circulation, the inside of the store iS heated while at the sane tine
cooling the inside of the cold and freeze storage showases. Stated 5
anot her way, the cooling capacity (the anount of heat of evaporati on) of

the cold stor and freez nat

rel ati ons‘WFB‘ E{H% (%iy heﬁgo%%eira ipn(qflﬁleé %ﬁ%atﬁ{ag&anﬂgg?z lfnaténge D)t i on)
of the indoor unlt 3& and the outdoaor heat exchanger ( upplies a

def i ci endycarriehout e eetapwhas/frswnmdm&emmmmhmmem0 18 OREBUISR t he
above-descri bed operation nodes, refrigerating machine oil contained in the
r ef ri ger aftthelindobrunyet B)ipoarsed hut(ﬁdmphmgosly mathstbe eeclingdbpetation fof the ¢old t he
oi | separator (30). And, by adequately opening and shutting off the

sol enoi d systhy@and e WA (I@;CI difysdcond bsvligpHieating Arddef aperation Wich is
reclaimng and returning of refrigerating nachine oil to the conpressors

(2A, 3B, ar%@i? cgi% {6 v9rleln tﬁ Q&ﬁlﬂgg{ap g)of't 1ﬁé’6c{ru‘ﬁg( becééleglﬁﬁﬂ?ﬁie% her

hand, "when re |ne ates in e€iln

exchanger 41 rates an_evapor r dur t he .coolin

oper at | orin Wi fes Gocinel e aronertian i i b B dine A pBip] T Pk ATG ¢ the

i ndoor heat exchanger (41) by opening the indoor expansion valve (42)
little ndheheating apstation ofitheriadgor i (?B) sicgurtesiquisc) Relrpt; hisating/freezing mﬁé%
accunul ated i nside the indoor heat exchanger (41) is reclainmed and 20

ret urned dfooperatianoimpmédcotis (&Bing 2@erationgef Her indooh unihe(1BYfanid g ageoling n
addition, the booster conpressor (53) is connected directly to the gas side
of the frerzitidg dfahé celdGhaageind Hddze unhte (POy1B) brevdaniedr @ftlih gefeaniecoerpe
drawn into the booster conpressor (53) at a sufficiently high flowrate. As

the rgsul§p o tlohh’lnﬁlou'i ﬁglflé SRS RkAdH hERERERRH (4) V) d seb@dﬂééhﬁ%ﬁ‘é@%ih?h@db n the

i nsi de of t e freezing heat exchanger (51 Accordl ngly, 71in

present e%b%%rﬂ%ﬂtwm@f? @@gltfg.&r}gcgarﬁ?ay er§ 5 @@é&}d@ﬁ pwsﬁ by ﬁg%qngn the

freezing exchanger he presen

enbodi nent, the ree .cold.s e units co cted t.o the single
out door UFRPRCIY 5&# the edoprepRif g)](e)#)aﬁ TeRgreiat ‘?‘Feq"oﬁﬂe frst F?aﬁg e{%m% °£8@§ﬂﬂl ate
in the insi de of each of the cqld storage heat exchangers é because

ref ri ger anpde; sandudk ecthird heebing/fimezing npdst of peratiem whi h‘aﬁd@? ng £8YaCKy t he
si ngl e conpression nechanism (2D). To cope with this, the reclaimng and

r et ur ni ngineifficient inode aperatieh imuvhioly thephsating nepaciie of thedndsiat vni|(VB) becamesi t h
the controller (80). This oil reclaimoperation is carried out at the same
time for ewdfivieanindhe finst AgaingHfoeriag @perhiofinlodeecl ai m operati ons are carri ed
out according to the flowharts of Figures 10-14.

Hereinafter, each mode of operation will be described more specifically.
COOLING MODE OF OPERATION
In this cooling operation mode, only the cooling operation of the indoor unit (1B) is
carried out. During the cooling operation mode, as can be seen from Figure 2, the inverter
20  compressor (2A) constitutes the compression mechanism (2D) of the first system, while
the first non inverter compressor (2B) and the second non inverter compressor (2C)
together make up the compression mechanism (2E) of the second system. And, only the

first non inverter compressor (2B) and the second non inverter compressor (2C) which

constitute the compression mechanism (2E) of the second system are activated.



In these flowcharts, the inverter conpressor (2A) is represented by DC or
DC COMPRESSOR, and the first non inverter conpressor (2B) is represented by
NON or NON COVPRESSOR. The oil reclaim<peration is carried out in
di-fferent four patterns depending on the 15 conpressor operational status.
The flowchart of Figure 10 shows a procedure of selecting a suitable oil
recl ai m operatjon, for a coppressor ,opet.ational .status., l,n.th teps ST 1
and ST2 of the'f PFERards IB&%ﬁeéﬁ}yethfcfoli‘ai lings 1y Fﬁ%‘ge:?;ebroé}f it}?'ngfsl% régrowa%ach
of the corrpressor‘;seeq(;ZA, 282l of the conpression nechanism (2D) of the first
syst em i sselrstasrvalvee@A) Nod dhes preend ifeun way, salectermvalyy SB) gra switghedgodbe EFshi ned,
based on the value of a 20 tinmer (TLI), whether one of the conpressors (2A,
2B) or bostixehavhide hbe thichfouatvedy sadettomuvadves (3CY Brswitthed és she keoond Gtate. ndt es.
In the step ST2, it is determ ned based on the value of a timer (TL2)

whet her  afddigats thd SRdddP\eRpdRIonGANRY @85 e {ofdhbidValidI€7al WP tHeQBRI 86586 Sinkt 2A,
2B) has been operated at a high frequency for not less than 20 mnutes in

total .. Ang,~i T ei t t ] ' (ST (=S t he
pr ocedur ciSpnf ihe'Sefs alvel () 5 Tt R (BT 4k I Facel S5 ' P
determ nation results are "NO', then the 38 procedure returns to the step
ST1 wit hoP?81%% rying out any oil reclai moperation and the aforesaid
determ nation steps are repeated. Hereby, when the requirenents for the
operating ti nellothis statec eafigesanss.ofischargedriremtho Bystfoa imeerter (oempresser @Bdr age
heat exchanger (45) is subjected to an oil reclaimoperation. On the other
hand, wheind fremSthe sepond evornheerer eomptessat(2Chrflow into ¢ld antdoapleattichanges hel d
i n abeyance. In the step ST3, based on the operational status of the

conpr esso(ﬁ?_f(&ﬁ%h@ﬁ}&t foirewsy sélb@tof CAVOBAPLY Hay ofi the loBEdodt BaPPIPEIY), NG i S
selected. Firstly, if both the conpressors (2A, 2B) are normal and, in

addi t{#n, t i: r 3 ( i i At t he

P oceir ccacks 8 HANE Thls IRRELARRGan! it e Rallf it 3 fresiPheh
shown 10 jn the fl rt. Figure. 11, .] | ect i.tionall i f .both
he. conpr BB AR BRI 4F nerssitiintchopt B8 BB G2, o, T E Hidbp bt oo «
(2A, 2B) are bei ctivated, .then the procedu prqceeds to the step. STS,
bnd an_» CPIHRRIEE AR GEERATH (3 D000T BRI a A VAN GREHESPOrBES 1 BP0 1B | <
selected. On the other hand, if there occurs an abnormality in the first
non i nver g¥rreliigemne fows in the)intgrmitgas pine{d7), pewses droughpe 854 apd seeapd faprpei ng
15 activated, then the procedure proceeds to the step ST6, and an "OL
RECLAI M ORERAdIECdI BdlyesdBAWAB), rand Hlows|in thehsaictioropip&i(6p) rof thie3secors] mal igwerémt.

Additionally, if there occurs an abnormality in the inverter conpressor

(2A) Bd odthpresdoe (2CY. SParfof thif ket pedssit® Fas edH@draitABbroughb 8adkotoht isvdbndd,
then the procedure proceeds to the step ST7, and an "O L RECLAI M OPERATI ON

4", shownpphivBRerd ¢omprbasbt (20), Whadtiee difter pait @ﬁh@%ﬁ@f@ﬁig&arﬁrﬁancﬁg §ff idB oi |

recl ai moperati on sel'ected according to the operational status of the

compr essi gy YIREAPPSEeS Abh the kA8 Wirk oo dteneleRRALBnPLAS 2BHDdsSbr(B), 5t eP

and is returned to the first non inverter compressor (2B) by way of the third four way
selector valve (3C). The inside of the store is cooled by repetition of the above-described
20  refrigerant circulation.

In this mode of operation, the activating and stopping of the first and second non
inverter compressors (2B, 2C) and the valve travel of the indoor expansion valve (42) are
controlled according to the room cooling load. It is possible to operate only one of the
compressors (2B, 2C).

25 FREEZING MODE OF OPERATION



the tinmers (TLI, TL2) are cleared. The procedure returns to the start,
i.e., the step ST1. In the steps ST 1 zigd ST2, the setting val ues of the
timers (TLI) and (TL2), which serve as“determ nation reference val ues, are
40 m nutes and 20 m nutes. However, since 25 the accunulability of
refrigerating machine oil in the cold storage heat exchanger (45) 39
vari es dependi n the inst.allation requi 0 r igerati.
apparatus (1) ,’ﬂ%t%figzl%\?lpgrﬁl PR r?(?'fget 15 ﬁ%sgeéggﬁﬁgdevg h@gc}]a&gelg's@? %@g@g di ng
to the installation requirenents. For exanple., in the case r.e the

out door Lefieration)f the colés starage ind tfregze SpKs ?ﬂﬁvoué) iheard BUtstm]ﬁﬂ% frﬁﬁ?‘f‘g(lq,
and there is a great difference in vertical |evel between the outdoor unit
5 (1 A) ansperhipnanbdt, a5 cambe seani frofa Rijyre Sethe iguerteri compnessen @A) dind thefirst kel y
to accunulate in the cold storage heat exchanger (45). Therefore, it is

advi sabl eydnhalvertdtecodireyssi (BB)i 1ogeth&l milengs theadoiggeiont Mechanivar @I)Tdfl the TL2)
are set |lower. For exanple, the setting value of the tinmer (TL1) may be

chang fgom 4 1 QL d ] it :h he

i mor X T BBV E st okt L troBiae ACPoaRIENNKSolBrBo 12,
now to Figure 11, e_contents of th L .RECLAI M OPERA 1.will b

descri bede?Faﬂ@f‘hsz; epqqd %F@%f@?@%ﬁm %ﬁrcngTsfog-lié@ﬂﬂtg&,ﬂr%gg R the
conpressors (2A, 2B) are normal and only the inverter conpressor (éﬁ%lﬁi S
bei ng act inventesdconmresser §2B) together sershitutipgithe compressignmeghanistn D) when
the |l owlevel pressure (LP) of the refrigerant circuit (IE) falls below a
pr edet er nfinedysteinusre activatedramd, of thopamating, the bbestpe comprestdr oi$3) hike alse| d
storage showcase. Stated another way, during the normal control period, the
| ow | evel y@ivaeaUICh the Bihef Badds thaheordhndnVettes tanpgssos (RUr@eRinsat ombl ed
sufficiently, so that it is arranged such that refrigerant is not allowed

to flgy thr Ougﬁdﬁﬁgpﬁl@, %}5 ?ﬁd?éaﬁ&?bf‘ﬁfétsoﬁd q;ﬁéﬁ‘ﬂﬂ’iﬁﬁﬂz@, thy fibdt 3Guurngayt ifector

showcase in the t state on the basis of the value of the | ow | evel

pressure g,%:h':,% B ébg%,\'ﬁ\cl)t fr’ 5?#% %%érr\ﬁ%}rg?ele%ur \%P\?eréghg{k dwitch@d BX B YirSickedlerdndg t he

oi | reclal on oper at I nconveni ences.
Ther ef or e, exe§¥tion of

§ a therno f. operation is,iphibjte her eby
al | owi ng H¢ third fourcyay ?ﬁl‘w’c?ﬁ%'r‘?ﬁ‘feo(l:fa)ds Blso éﬁ’ftfl?egcfoih? Hfﬁ é*‘aiﬁ’ Cejlmri}&rrpg}r_e, Msxt |
in the step ST 12, the operatjional frequency of the ipvert conpr essor
(2A) in opdenqid yalved7a)xriitbe cold sspresﬁmflq»a@qaéwge%#] Yalve ﬁ#)a‘ﬁgﬁ‘? F’S‘?F,e in
the step ST13, an Rl 25 signal for operating the sol enoid valve (7a), of the
col d st or agje (1D are (plaCkd insthglopenad pasitionewbil¢ on thepotherdrand thppoutdeor £xpansion; |
t he sol enoid valve (7a) enters the cl osed position, thereby reducing the
rate of f have ¢f6)raall thegiadsditexpmstdnevatval @2 arepiaged ethe closehpostem. (45) . As t he
result of this, the degree of superheat of the refrigerant on the outl et
side of the colglys} efafdeefigaanBXGREAUIRI frd)thé $nveREE tothprebsde (BAF et from
the first non inverter compressor (2B), flow through the first four way selector valve (3A),
pass through the outdoor gas pipe (9), flow into the outdoor heat exchanger (4), and
condense to a liquid. This liquid refrigerant flows in the liquid pipe (10), passes through
20 the receiver (14), and flows in the first interunit liquid pipe (11), wherein part of the liquid
refrigerant passes through the cold storage expansion valve (46), flows into the cold
storage heat exchanger (45), and evaporates.
Meanwhile, the other liquid refrigerant flowing in the first interunit liquid pipe (11)

flows in the branch liquid pipe (13), passes through the refrigeration expansion valve (52),

25 flows into the refrigeration heat exchanger (51), and evaporates to a gas. This gas



5 And, in the steps ST 14 and ST 15, when the |ow | evel pressure (LP) falls
below 1.0 Kg/cn2 (98 KPa) or when a Ieggth of one m nute has el apsed, the
R signal is placed in the on state anl; as a result, the sol enoid val ve
(%#a) enters the opened position. Stated another way, for exanple, if all
the sol enoid valves (7a) of the three cold storage showases are placed in

the cl osed.position at the sane.tli . isin
the 10 T HEFISBHroverdloist 18 phe el WEF phclEpatr 3REE SAAIR IR HRRNE,
And, if the lowlevel pressure (LP) falls tqo lqw, this produces state in
whi ch r efeompaesaer (58) avdsis compisasedl therg.ang isdigehar aﬁ*ie,k\)fﬁ ReALEk ol

st orage heat exchanger (45) and the inside of the cold storage showcases is
not cool ed. ToTheogs refrighranheeapotated indhe coldistdrageoticat kxchianger|(d9eandthe g8uir e
(LP) is set so as to maintain a state in which refrigerant flows even a

little. |Rfideragdischaped bieof Bedobstef corhpressof ¢53)whergh in htiee oov pressude gad ve
(7a) is placed in the closed position, is one mnute at nost, the reason of

Whi ch gi s eéquf‘&lﬂ)t The r{?&]ggcﬁ\te‘fﬂﬂéérgﬁttis%?ﬁhlea tb SR e@er ddnfRedsdr (ZA)hnANBUES t O

suf f =i"ci I'ncrease-t gree of superheat of the refrigerant on the

outlet sigde of the cold stora eat, exch er (49) 4. A - . t he
oper at i onéir st gog d“Y%rs‘ioé'H”@fO‘gng} e %&é?ﬁfﬁﬁgn O(fhtgiéc H°H£'S%%?‘£’§%a'%‘g\§%§gnsi on
valve (46) is opened a little nore than usual because the degree of

super heat cissulatins, thefipside pfithe peld;strageashopvease andethsinpide Ogﬁhec ﬂ'@ezﬁo?tﬁfag? or age
heat exchanger (45), and, furthernore, the solenoid valve (7a) is also

pl aced i nshoheasepeaeasblgbsition. In this state, in the steps ST16 and ST17,
the frequency of the inverter conpressor (2A) is set to a | ow frequency

val ue and the The pressueof Gt it cigrefrigepation2Bht exchamgie (3Dttecemes lower
perform ng 25 an operation of increasing the rate of flow of refrigerant in

conpagy S OfPlax‘é"itﬁ@ pfe@ﬁxr@'&tf%ﬁfgbrant 4l tifet @31€ storagdhéal eREhange @) nfoerthe former
conpressor (2A) is made active. This forces liquid refrigerant to flow, at
a rapid rate, 10t an (A3 ofS@ist gt 1
refriger af%ltﬂ? erérrl{eitéﬁfiltﬁlgﬁl Oli%f)d ﬁﬁiO%%%gs%@%#ﬁ)Fz?jgd Ilgsﬁ{shlng tt’h% cgl’ d setxglrnggeé heat
exchanger (45) flows qut_.throu the | ow pressure gas.pipe 5 er
with ref r?h%etF ng_atuﬁ:]é)?rrgqlger@pt g[?’? Itﬁ'ﬂp%?tufegf’ff‘éaé’?%gnféﬁ)it eCFegré %gﬁcﬁ%@%{t}se
the dianeter of the | ow pressure gas pipe (15) is great, thergefore ki ng
it difficenchangsr (53) s gerd: idﬁge%%ﬁpﬂgag? |an2102h{: 'temgpﬁrat“&fet refHRgPRs gtg?s
(2A, 2B) unless the rate of flow of refrigerant is sufficiently great. In
addi t i on, tegipecatunepadt exaporation) @ theyepldnstoraga fisptaexchangsr @) 1w 4§ da8Fssgh
the col d storage heat exchanger (45), liquid conpression due to liquid back
does 1®t Qestigraden t he conpressors 10 (2A, 2B). In the step ST18, it is
detected whether the | ow | evel pressure (LP) falls below 0.5 Kg/cnz (49
KPa) when the paliflg StherReepatiansiods sfbperalidf) forsexaamle,i teeaktivyting amdden
flow of liquid refrigerant or it is detected whether a | ength of two

m nut es hgt% ﬁhgp&eﬁe fifst Sloh NGk e cAhprkiies Q2BY Gxi @8 edtiSatink, Wedppirig] and
determ ne P at the refrigerating nmachine oil” 15 accunul ated i s al nost
recl ai mddis&ggerrgén ot thte hlgvé)r{e(?cc%gn Ir&ss8F ?ﬁf}egn% éo(?xtrlbn@d Ph&R off all%w-pressure-
refrigerant pressure (LP) detected by the pressure sensor (65) for low pressure, and the
20 refrigerating apparatus is operated according to the refrigeration load.

For example, for the case of controlling the displacement of the compression

mechanism (2D) to increase, firstly the inverter compressor (2A) is activated with the

inverter compressor (2A) remaining at rest. If, after the displacement of the inverter

compressor (2A) is increased to a maximum, the load further increases, the displacement

25  of the inverter compressor (2A) is reduced to a minimum at the same time that the first non



The first non inverter conpressor (2B) is brought into a halt and the rate
of flow of refrigerant is reduced. The step ST20 is a step of waiting for
the |l ow | evel pressure (LP) to have i né’eased to above 1.5 Kg/ cn2 (147 KPa)
or. of waiting until a length of one m nute has el apsed so 20 that a therno
of f operation is not carried out upon term nation of the operation of the
fl owchart,. And, when eit one.of the_.r q irepents is ne the | ock, of the
f r equency MBI heOHRIGSP é?ﬁ);wffé@é%f (5 Ape aads ineekssesnta ﬁeﬁgtﬂlerp exteny  theng
the inhibition of a therno off operation is also cancelled in the step
ST22. Thedigilacereat Af MhORERAEr QRmpréssom (A )c smpkcreased with thi efirsty sorrmegster at i on
returns to normal. 42 I n the above-described oil reclaimoperation, the
val ue of ddupresest |(2BEIretiRERUBEakdd) 18 theecbrit] pifedeséasingettec eorhpreswe of
operational inconveni ence and, basically, control based on a pre-set |ength

opERAT ofsPiRe Rl e @%ﬁﬁ"r&“ RRBSRSh heinbiolihe corfrol afdealtiad GRCLA W
e oo oo 48 ﬁtg'%ntz%fthcrﬁgvbﬁcﬁiosﬁﬁesévepfs%v%m S ST R0 blhahiGp

bei ng actlvated Flrtilé in the step STSé IS setf such that, even when
the | ow &g (4% ﬁreeraé\onm@aww Vg Faﬁ?) Gontral pperptignst based opethgw a
pr edet er m ned vaI ue, no therno off operation is: . 10 perfornmed on the cold
st or age stegneeast superheattarea aargied aué by aneans pafr ait¢operatyrep sensimgnidb, which is
preferentially, as in the step ST11l of the O L RECLAIIVI OPERATION 1. Next,
in the st£pli&d, 37 thd datnel WaK t®éachRE RS followingpepitidfiences. is carried out, with
the inverter conpressor (2A) turning at a |l ow frequency, and with the first

non i nver hRtST @OOEMEIFREELINGVRIDEDPRFERARION 1 addition, in the step
ST33, the Rl signal for the 15 operation of the solenoid val ve (7a) of the

col d gf orage ‘é’i‘i&é] 1‘34& cfdé@gﬂ eﬁﬁﬁg é}{éeagi%% %{Je 55 %eﬂ;gé?ﬂb n?Tode lﬁs&zh{cn fnge

sol enoi d valv position, reduci ng e rate
f fl f f t I h h 45). . Thi
L L U

side of the cold storage heat exchanger 20 And, in the steps ST34 and
ST35, if wpregeunit{dC) &Wi [the, Epezs @tk %re F’f‘”\”eél qu§ ap gheotpme Bmeg/Ig rfbe figgs Kpa)
or a length of one mnute el apses, the Rl signal is placed in the on state,
t her eby ptastingdreeziog speeation dnadel we cay iy seen from Bigureedl the dnvertion compresssy, t he
degree of superheat of the refrigerant on the outlet side of the cold
st orage h@a) andliendiest (b )investerradmpsesidr (ABINtdgythgr endkel op the wompeoasioh one
m nute at nost while maintaining a state in 43
15 mechanism (2D) of the first system, while the second non inverter compressor (2C)
constitutes the compression mechanism (2E) of the second system. And, the inverter
compressor (2A), the first non inverter compressor (2B), and the second non inverter
compressor (2C) are activated and the booster compressor (53) is also activated.
Furthermore, as indicated by the solid lines in Figure 4, the first four way selector
20  valve (3A), the second four way selector valve (3B), and the third four way selector valve
(3C) are switched to the first state. Further, the solenoid valve (7a) of the cold storage unit
(1C) and the solenoid valve (7b) of the freeze unit (1D) are placed in the opened position,
while the outdoor expansion valve (26) is placed in the closed position.

In this sate, refrigerants, discharged from the inverter compressor (2A), the first

25 non inverter compressor (2B), and the second non inverter compressor (2C), merge in the



which refrigerant flows even a little, as in the steps ST14 and ST15 of the
O L RECLAIM OPERATION 1. At the stage \rlﬁgen the operations up to the step
ST3 5 have been executed, the cold storidge expansion valve (46) is opened a
little nore than usual because the degree of 5 superheat of the refrigerant
at the outlet of the cold storage heat exchanger (45) is increased, and, in
addi tion,, .the sol enoid val (La) is alse.pla i n,the. opgengd position. In
addi t i on,hlgF%ESSPWeg?anIé’Fté?' cﬁﬁ%%%grreﬁ%aﬁ%?‘mﬁ mrﬂlbghaﬁ’el ﬁW PEqt8hcy
and the first non inverter conpressor (2B) is also heing activated,

refri ger aselecter valvei3Ag, passes thaaughshe ppigposgasinips €D flews iR the putdger heat
reclaimng of accunul ated refrigerating machine oil. 10 Accordingly, a

suf fi ci enéxchangent(4)pfind icondedsesatbra ligpridinThisl logasd reftigeramtefllawnd th the digagkepipeat
exchanger (45), whereby refrigerating nmachine oil accunul ated inside the

cold stor@ey pRss BxRiANEE redeR} (14), BRI GBrahehdd! 616 lowt I eHedtirst fiReruies
pressure gas pipe (15) together with the refrigerant. The step ST36 is a

step i1 f : to have increased 15 to
above%f2.\gﬁw’g?@ﬁ?@(?i)lﬁqkﬁ%egﬁﬁbt%ﬁl?%fﬂﬁkﬁz)a | ength of one m nute has
el apsed so that, a.therno,.off operation is not .carried. out, upon rm nation
of the operati ihe Jrquid, getfipentat PW?“%AHH,tf‘W‘éani inppzpnif, Higuigy ppﬁe(I:Z f#%nent s
is met, the lock of the frequency of the inverter conpressor (2A) is freed
in the stéwoughthe indaertexparsioni wilte 62).0flows ime thepindeer bgse exghangeri (1) )and
cancelled in the step ST38. The O L RECLAI ZVI OPERATION 2 is now 20

conpl et edevapefatesr iong gaext Thio gdak gefrigeast flobhve i@ the REEhA gis IPERAT), GsSswi | |
be described. Wen the flowhart of Figure 13 is executed, there occurs an
abnor mal i fhyough th8 €iréti andtsebstd foly Gay @EleClONPIlCESBA, (3H)) flawsl irotHeysuttién pipeer t er
conpressor (2A) is being activated. Firstly, in the step ST41, it is set

such jdat fsc?zva?.glrggﬁ%t{mﬁéeea%dhgmhvd?fe%&uﬁr%sgomcﬁ of the refrigerant

circurt (TE el ow a predeterm ned val ue, rno therno off operation is
44 performed o he, col d . ShoO aat . il - i tion
is performed pfre'g%l%vgﬁ?’iaa‘f q%&r@gefﬁqﬁﬁtr\r%gr?ggﬁﬁ &ﬁ% ﬁ%@é&#@c\@ﬁf@g&;g@g
Next, in the step ST42, the frequency of the inverter coppressor (2A) is
fixed to ila&@owaénfeae? spld HpIPERhESp PiRbaRess (45) by WatiPt 16,09 Homee ctiasoaT A,
the Rl signal for the 5 operation of the saolenoid valve (7a) of the cold
st or age uMdlve (46Q)and svenaretedtd s sehelngrdditiopathe aiher liquid refrigesantflowing inseenoi d
valve (7a) enters the closed position, thereby reducing the rate of flow of
refri ger afitst iintetung kiqid pspeo Iy flavesain thechramabeliqyid Pipe (18)s passescihivouygh the
i ncreases the degree of superheat of the refrigerant on the outlet side of
the ctd d sdfigaaorhegparsionhasiger(SEy Fowsl tntdnitle freezinge hait epxehSpéd (Ah)] a8d45,
if either the lowlevel pressure (LP) falls below 1.0 Kg/cn2 (98 KPa) or a
length of eRpBratést¥laa8! TRRGSSs rdfiSerbit, EVApDAkted if the fE6&%hd Keat BEchefper (51), is
drawn into the booster compressor (53) for compression. The compressed refrigerant is
discharged to the branch gas pipe (16).
The gas refrigerant evaporated in the cold storage heat exchanger (45) and the gas
20 refrigerant discharged out of the booster compressor (53) merge in the low pressure gas
pipe (15). The merged gas refrigerant is returned to the inverter compressor (2A) and to
the first non inverter compressor (2B).
By the refrigerant being circulated repeatedly as described hereinabove, the inside

of the store is cooled and, at the same time, the inside of the cold storage showcase and the

25 inside of the freeze storage showcase are cooled.



st.ate, thereby placing the solenoid valve (7a) in the opened position.

Her eby, the degree of superheat of the _refrigerant on the outlet side of
the col d storage heat exchanger (45) i 2 nade suffici ently great for a
peri od of one mnute at nost while maintaining a state in 15 which
refrigerant flows even a little, as in the OL RECLAI M OPERATIONS 1 and 2.
At the st i have been execut ed,
the cold @E@Pﬁ@i%ﬁﬁ&%@%@%ﬁ?%@@?ﬁéﬁme nore than usual
because the degree of superheat of the refrigerant at the out]et of the

col d storage h'gbﬁ sespath zagline/fraezing epsrafionemedel 1s AnPperatipn Heedepinewhichethe

sol enoid valve (7a) is also placed in the opened position. 20 Consequently,
l'i qui d redogoliggr aapacityovef ithé oiridoer cohid €1BY abecoheat ieffivaeryerin ( 4hg , fivdter eby
refrigerating machine oil that has accunul ated inside the cold storage heat

exchanger g/ réfig¥ation bpdrii AHABdE, NR,, tIREES oM glafighfaliBn bpeatib® aridBer
with the refrrgerant. The step ST46 is a step of waiting for the |owlevel

Pressuf e {s laﬁ)q?te%figf’i‘\‘rﬁ)die N& %?&ﬁgg tﬁg?t Ehgﬁ\{ﬁ’ve}tep ﬁ@éﬁ%r gﬁ?}?}is léaﬂ):he%ﬁrtootfle Wi t i ng

until "a |'éngt one mnute apsed so hat erno of f operation
is not carried out .ypon term nati.on he operation of the 45 flowchart.
And, whenCRditiBingH go;}‘st ﬁ‘@wpe‘&ﬁ ‘g‘érﬁg{nttée pegtlﬁgep?il{ehgc?%%oogpg{rﬁfglgp Bency
of the inverter conpressor ZAL is freed in the step ST47, and the

i nhi bi ti oppesitica moede nid lwsrcaﬁﬂpé atspop 3ssthgl seiting o€ dhe dusti poalimg/refrigsragong.
The O L RECLAIM OPERATION 3 is now conpleted. 5 Referring next to Figure
14, the GbperitichliAbdd, GRIARAS letBépionithat theethitd Sour waydseldtbmmvatved30) asneviisetted of
Figure 14 is executed, there occurs an abnornmality in the inverter

CONPr essofg thef¥coadekanl y first non inverter conpressor (2B) is being
activated. Firstly, in the step ST51, it is set such that, even when the

low-I gyel presgy &dﬁlgr@ dQnExé% b ge%{,ﬁd S50 refFigktbh opbiatiof #ode, Redigiars,

predet erm ned val ue, "no t no off operation~is 10 perfornmed on the cold

storage showcas o tha ojl r Iy R\OREerAat. | A r

ot of of ont P TR0 0 A€ ey Bl g ol P RR b b et O BRER Ko 2B), g
ST52, with only the first non inverter c ressor B) .placed in ergtion,
Che. R1 51 RAPOINgopHavEsis CAmPERS T e BgPBar o dadr ey Scanehe 4B
storage unit (1C) is placed in the off state and, as a result, the solenoid
val ve (7a§vapprats in thpéndoopbeat exchasger (4ilprihe pld stasgee heat exchangser (49)oandthet he
refrigerant in the cold storage heat exchanger (45) is reduced. This
forcibly refiigerasmsheahexdiengee €51f assiu play fusticoadihgiréfeigerafion gperatnan mnd¢.he out | et
side of the cold storage heat exchanger (45). And, in the steps ST53 and
ST54,15 f ei t heAnti e kefiieérantadvapsratd i the(ihdorfheht exchergen(41) B BigughtBadkd KPa)
or a length of one mnute el apses, the RL signal is placed in the on 20

state, thgjeefyt RbRedveftet B&nﬁn‘ékﬁﬁ“{hﬂ) id Y& the/ Secohd) nbf énvepren e8mpPREddri QT),
Her eby, the degree of superheat of the refrigerant on the outlet side of

the cold gL %ere?f?%ér%rﬁf(gn\%?t@ﬁ%q fn4éa)ch!o% tﬂ@g&déﬁégéefg%gte%@nhaﬂé&a(ﬁsi Md the

peri od of one m nut e maintalnin

refrigeration heat exchanger (51), is brought back to the inverter compressor (2A). The
lack of cooling capacity is compensated by using the two compressors (2B, 2C) for the air
20  conditioning side.
The concrete description of controlling switching between the first
cooling/refrigeration operation mode and the second cooling/refrigeration operation mode
is omitted here.

HEATING MODE OF OPERATION



which refrigerant flows even a little, as in the OL RECLAI M OPERATI ONS
1-3. At the stage when the operations #B to the step ST54 have been
executed, the cold 25 storage expansion-valve (46) is opened a little nore
t han usual because the degree of 46 superheat of the refrigerant at the
outl et of the cold storage heat exchanger (45) is increased, and,
furthernore, the. solenoi a). | I d: j e ption.
Consequent |y, ﬁlameaﬁ?%fo glel)églr)%ﬁ{l&fel ?)Smééioﬁ'%%{??]ﬁerﬁ&cogel H’ glthﬁ)érhaaglgﬁ@g?] eggg anger
(45), whereby, refrjgerating hi ne oil that has accunul ated inside the

col d st or@rgeatioaaf tas aigapuptt ‘S§aﬁn§df°(5‘?cEhthfg‘e?tl“l:ﬁ/\f’%e&?mt“rf% i F?\%B? ow
pressure gas pipe (15) together with the refrigerant. The step ST55 is a
step of wsekn ifrogn Figure Hethe onweriey edmpressos (24) comslituges the gempressien geghanismbove
2.0 Kg/cn2 (196 KPa) or of waiting until a length of one mnute has el apsed
so that ap)esffiRe Gfst spREMAWVhIDE thesfiRPhol Aveit@teampredspo(2B)eandithatécond mbnt he
operation of the flowhart. And, when either one of the requirenents is

gF}tSG tS_?ﬁ ei'nggllt_é}'ﬁé ?)%[s%{w C@%e%r Rake illﬁ t Q73 niSechanSR IR EFof the bdtdngt €p

4 1s how conpl eted. As has been descri bed

her ei nabove, i.n gcgordange with th re ' ting
time of tﬂ@heﬂrrp?‘élgs PB@ ﬁﬁcﬁ%hiag%sg?%)d gﬁrghnm%gg&ogbrgg%%s&e er’magzglgéé Z‘ﬁ]egt h of
time, the solenoid valve (7a) di sp,osg(g on ti:lhe ugat eam si de.of the cold
storage 19Pnstwtingthe-pompsessioagnechanisyd2E) phibe geqond chanpg) 478 afVatest ci bl y pl ace
the outlet side of the cold storage heat exchanger (45) in the superheat
state and, af tbradditéon;e$ showminghe selidolanesiin Higwsd aéh‘é 5 fous wayaselegtor yatvge
opened position, the solenoid valve (7a) is placed in the opened state so
as to cau@a)ik awitchedab theecend stite, the escond four waypelbctontvelve (3B )ois stvitcleml td
storage heat exchanger (45). As the result of such arrangenent,

refriger afHerstRafdi A1 Hel thir@Fburwgy dldeAGICHIRY B iswitthal fonthe deconl stdie col d

storage heat exchanger (45) is reclainmed and returned to the conpression

5
mechani s %&hil@%ﬂ@%&l&h&p @ngs('jﬁi‘ of theRitd %h%é it @%%ﬁ%&&@ﬁ’oi& RbRkeval s

prevents e occurrence o rtage o he ¢ ression mechani sm
(2D) caus by .accunul ati of refrigeratin chine oil in the cold

st or age hgﬂ’t) oﬁ%ﬁagpné&@arep e%ﬁ%ﬁ??‘%ﬁ%ﬁoﬁqﬁt i s arranged such that,
if the pressure of refrigera t on [h?ﬁﬁuction si de .of tpe ?gprﬁssion
mechani sm ( 2D) Ferhermogg | they valverizayel of the, aurdoay epapsippvalvg @ defes R REd

| ength of time has el apsed since the solenoid valve (7a) was cl osed, the
sol enoi d wuplevheat zentralied peeqrdingfto ths preysure equivalery satiatipgEmpeyaturerhasgd on
prevents the occurrence 5 of such a state that no cooling capacity is

obt ai hed Heqaeasere feasqr(66)for dovobresaire iage nenordiog ta the temperature déteted by the t oo
| ow. Furthernore, it is arranged such that the operational displacenment of
t he conpr gsdiodtemBeranme sénso2 B8) sThovdlvotrhwd ofuhé imglobhexminkion aalvai (#2) is
operation unless there occurs a conpressor abnormality. This arrangenent

ensures t Ql?ﬁeréo%ﬁhg U3htrbRd b4kl &ni k8 temperature detected by the indoor heat exchange

-

sensor (71) and based on the temperature detected by the liquid temperature sensor (76).
Hereinafter, the controlling of the valve travel of the outdoor and indoor expansion valves
20 (26, 42) is the same as in the heating mode of operation.

In the above state, refrigerants, discharged from the first and second non inverter
compressors (2B, 2C), flow into the indoor heat exchanger (41) from the first four way
selector valve (3A) by way of the interunit gas pipe (17) and condense to a liquid. This
liquid refrigerant flows in the second interunit liquid pipe (12) and enters into the receiver

25  (14) via the branch liquid pipe (36). Thereafter, the liquid refrigerant passes through the



10 machine oil in the inside of the cold storage heat exchanger (45) is
reclainmed without fail. In addition to_the above, execution of a thernp off
operation is inhibited during the oil P cl ai m operation, thereby naking it
pessible to preferentially performan oil reclaimoperation. As a result,
it becones possible to prevent the occurrence of inconveni ence which may

take place during the oil | al.m operatj.on, Furtpbernore, since, the

ol enoi d cRtapk tnenst v, (BF o g GRFaRL e o) @SF FTSs oS SFdbpEhen
operation, this prevents the structure of the refrigerating apparatus from
beconi ng %hqﬂgieb&)emd BapPtes to pgrp. dbisAes ryTigerant favoia the suctiva nipe(6e) med
by the operation of the indoor expansion valve (42) in the indoor heat

exchangerof(tid secmnd ranyinwirter cempeeissor RE) ditonothei witdoon gae pipar(9) bpmwayhe the
refrigeration heat exchanger (51) since refrigerating machine oil is 20

unli kel y i@t @dse¥eh@ifsurt WEY Seledtdr VAvENGW, BB)! Al is'ebiigHl adt ko eheBzhnge Oi |
is reclainmed easily fromthe cold storage heat exchanger (45) in spite of

t he uge r it [ c

expan, onva1% SOPRIIHER ERE Y SRR AN IRBrKokiprditorl LN SERERE,
to carry out.and.in spite of. | oyi a multi-type construction in which
refri gera‘ilﬁch”‘%ﬁ’éésrﬁeH%aqﬁ‘hY cgrgied Sﬁwﬁéﬂ%rma atgda” 25 OTHER EMBODI MENTS

48 The present_jinvention may be constructed as fol|ows with respect to the
above descri bddke tho apoting: operaionciradss|the heatinghepesation dnedmeani be epirisd put

her ei nabove, a single inverter conpressor and two non inverter conpressors

ar e used.ustipresiegle colmprassorbee., afe df tiwoeypmmpresors(2Bp2Che nodi fi ed and t he
conbi nati on of inverter and non inverter conpressors nmay be nodified. In

addi ti on, FIRSTBFEATINGIFREERING-MODE CEOPEROPIORNt the description has

been made in terns of a refrigerating apparatus which perforns air

condifg oni ng OPGE FrktORting/Hetzifd Vpe@fof RESRL is O feat Q%V'éﬁ'f b &G hfdle in
operations, the present invention can be applied also 10 to apparatus for

col d and (£ieRe6. ALRNR%Beatln Mo PHEI 3N ALURRN: WhelifioRBPLiCAH® O

any type of refrigerating apparatus th: re sensitive
SRR R O L N S G M RS
15 refri geg(rcg;rigg? (‘?)P%grt}?é fl':rsst heatiﬁglf%eﬁi%g/%pmgn Im%dg_aé.\lcg/g[)belsese:n from Figure 7,

the inverter compressor (2A) and the first non inverter compressor (2B) together make up

15 the compression mechanism (2D) of the first system, while the second non inverter
compressor (2C) constitutes the compression mechanism (2E) of the second system. And,
the inverter compressor (2A) and the first non inverter compressor (2B) are activated and,
at the same time, the booster compressor (53) is also activated. The second non inverter
compressor (2C) remains at rest.

20 Additionally, as indicated by the solid lines in Figure 7, the first four way selector
valve (3A) is switched to the second state, while the second and third four way selector
valves (3B, 3C) are switched to the first state. Furthermore, the solenoid valve (7a) of the
cold storage unit (1C) and the solenoid valve (7b) of the freeze unit (1D) are placed in the

opened position, while on the other hand the outdoor expansion valve (26) is placed in the

25  closed position.



1. Arefrigerating apparatus conprising a refrigerant circuit (I E) al ong
which 5 are provided a conpression mecBgni sm (2D), a condenser (4), an
expansi on nechani sm (46), and an evaporator (45) all connected in sequence,
and an oil reclai mmechanism (7a, 80) for reclaimng refrigerating machi ne
oil that has accunmul ated in said evaporator (45) and returning it to said

conpr essi on ni s 2D).. wherein.said, e nsi on. nechani s 46) s a
Cenper ot ur e scant POE 5ibbed bEE B smys HOERTRaLECH e TN, ol
controll ed based on the state of refrigerant on the side of an ouflet of
sai d evafd@Ad@ad fomsthefist rog igvester cp@@reés%(ﬁﬁbﬁﬁm HHQ thﬁdpd%)heatn@qcmr a
switching valve (7a) connected to an upstream side of said evaporator (45)
and cont r(dll) feanshg $03t foor waynseledtoi ngive ABA) swd tthdhintgrundl ges gipa)(17)anacd
wherein said control means (80) is configured so that, in an oil reclaim
oper at i Onsondénsei6 ARGli¢e THis Hywariefalerapt fHNsUnqhé figst iffenRl KRy PRRr @UPr

(45) is increased by operating said refrigerating apparatus with sald

Swi t chi nqr(yrgltp{@seggl?%ipmﬁgﬁq%g_ ﬁjéﬁl?i Ase o %&ggﬁ for a predeterm ned

|l ength of tine, a efrigerating aratus is operated with

said sw tching,valyv 7a) plaged inthe opene osition. 2. The
refrigerating éﬁ’ﬁgr ttﬁ%ﬁé‘l’lgéfeﬁlgﬂaff Wérfgeﬁ’ntﬂggﬁr%l tSH{"i’ton]I'q%BfPse Q%ﬁ]oW% 20
configured so that an oil reclaimoperation is carried out when the

oper at i ngntq the id stgragedsapexchangsy Aok warihe spldostyragenspansion; valveodb) aod ty or
intotal, to a predetermned length of tinme. 3. The refrigerating apparatus
of O ai mevapoateseiFurtharmbreotherasherntepund r¢feggrantsflowingiigthe dirg antehait lsquid
switching valve (7a) is placed in the opened position if, during an 25 oil
recl ai m gxpé g¥)qowst ih&h@bfa%&hlﬂiQuidfpiFQ(ﬂ),gﬂcB\ﬁsﬂnt@fhetnﬁﬁ'igémﬁoh%aﬁéﬂﬁar@er sai d
conpr essi on 50 nechanism (2D) falls below a predeterm ned val ue before a
pr edglper nisipdial @B GEiFig@:fatiBh %ﬁpﬁﬁﬁan@ﬁ@?&),%ﬁ%aﬁ&’a@s Wal SR Py gAsvm}lﬁ% a)

was placed 1n the cl 6sed position. e refrigerating apparatus o aim

and sai o SapeRR fl GOTIERSHAE W AR (Pl I Ao e bR RREP T 1
id it Ghi I (7 iin,th d itjion.duri il | ai

oper at i or) 8 cBeISebbnAnt e Soap B e becian) § SHmeaLs Br Sranch R EAF | 20)

is set to _such a displacenent value that refrigerating nmachine oil inside
sai d evap‘dﬁht or (45) is reclainmed by refrigerant. 10 5. The refrigerating
apparatus of daim1, wherein said control neans (80) is configured so that
execut i on of aThegasmefrigefandpeaporitedin theicald $onagel hetrexolpnger @5) andethegam
operation. 6. The refrigerating apparatus of Claiml, wherein a plurality
of evidporrefrigesant 4hgchanged oanof tHecsbaster pamplesedr (88)dmargevintthélilovy pvake gaga) i s
di sposed upstream of each said 15 evaporator (45).

. A@ AU. A. pipé\(15)AlTh nfierged/gas Aefriferaht # bréyahf\backA-tAe thvdtér. dIntprestbrl{2A)afll A. A( T
CATUCA DA ALAr . ALU AU, AL A AL K. AYh. AALAA AA CATU AU, AFAr. A @AI Ar . AYU
- Al . AL h. AllYpe Andp hof?‘Hv@P{eMn?rHsoHﬁ). BIy repetition of this circulation, the inside of th

6FGJ}/ 2ht z${ vpkf a\ W ca] ca] ca] ca] caV] caJ ca] ca] ca] ca] c: a] ca] ca] ca] ca cafca] ca

Jca]calc agtgr%]lg ﬁla(férdalncd?lip t%]s %3118 ?iln%?lh%e}}iglggl)tct%g]cgl%l and freeze storage showcases is

cooled. Stated another way, the cooling capacity (the amount of heat of evaporation) of
20  the cold storage unit (1C) and freeze unit (1D) is in a balanced relationship with the
heating capacity (the amount of heat of condensation) of the indoor unit (1B), thereby
achieving a100% heat recovery.
SECOND HEATING/FREEZING MODE OF OPERATION
Thils second heating/freezing operation mode is a heating capacity surplus operation

25 mode in which the heating capacity of the indoor unit (1B) is in surplus in the first
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Y'10% & (24_5) Z;ldl Slzagtgs er_igerant discharged out of the booster compressor (53) merge in the low
pressure gas pipe (15). The merged refrigerant is brought back to the inverter compressor
(2A) and to the first non inverter compressor (2B). By repletion of such refrigerant
circulation, the inside of the store is heated while at the same time cooling the inside of the
10  cold and freeze storage showcases. In other words, the cooling capacity (the amount of
heat of evaporation) of the cold storage unit (1C) and freeze unit (1D) is not in a balanced
relationship with the heating capacity (the amount of heat of condensation) of the indoor
unit (1B), and surplus heat of condensation is discharged outdoors in the outdoor heat
exchanger (4).
15 THIRD HEATING/FREEZING MODE OF OPERATION
This third heating/freezing operation mode is a heating capacity deficiency
operation mode in which the indoor unit (1B) is deficient in heating capacity in the first
heating/freezing operation mode. In the third heating/freezing operation mode, as can be
seen from Figure 9, the inverter compressor (2A) and the first non inverter compressor
20  (2B) together make up the compression mechanism (2D) of the first system, while the
second non inverter compressor (2C) constitutes the compression mechanism (2E) of the
second system. And, the inverter compressor (2A), the first non inverter compressor (2B),

and the second non inverter compressor (2C) are activated and, at the same time, the

booster compressor (53) is also made active.
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Y' 109" ()m&de)o%f’ ¢ther Words/dhe( pmount of heat of evaporation is insufficient. The third
heating/freezing operation mode is the same as the first heating/freezing operation mode,
5  with the exception that the valve travel of the outdoor expansion valve (26) is controlled
and the second non inverter compressor (2C) is activated.

Accordingly, refrigerants, discharged from the inverter compressor (2A), from the
first non inverter compressor (2B), from the second non inverter compressor (2C), pass
through the interunit gas pipe (17), flow into the indoor heat exchanger (41), and condense

10 to a liquid, as in the first heating/refrigeration operation mode. This liquid refrigerant
flows into the receiver (14) from the second interunit liquid pipe (12) via the branch liquid
pipe (36).
Thereafter, a part of the liquid refrigerant from the receiver (14) flows in the first
interunit liquid pipe (11) and a part of the liquid refrigerant flowing in the first interunit
15  liquid pipe (11) flows into the cold storage heat exchanger (45) and evaporates to a gas.
On the other hand, the other refrigerant flowing in the first interunit liquid pipe (11) flows
into the refrigeration heat exchanger (51) and evaporates to a gas. And, this gas refrigerant
is drawn into the booster compressor (53). The gas refrigerant evaporated in the cold
storage heat exchanger (45) and the gas refrigerant discharged out of the booster
20  compressor (53) merge in the low pressure gas pipe (15). This merged refrigerant is
brought back to the inverter compressor (2A) and to the first non inverter compressor (2B).

Meanwhile, the other refrigerant from the receiver (14) flows into the outdoor heat

exchanger (4) by way of the liquid pipe (10) and evaporates to a gas. This gas refrigerant

flows in the outdoor gas pipe (9), passes through the first four way selector valve (3A) and

25  then through the second four way selector valve (3B), flows in the suction pipe (6¢) of the




109& ()-z109%& ()-f10% ()- {44*555866dEYNC 10°

(&109&' () - & 109&' () - $S10%&' () - " Y" 109 () -y

| "109%& ()-Ll"109% ()-667777>8S8dEYNC 16

SMLO%& () - 32" 10%&' () - 1Z" 10%&' () - S/ $10%&' () - 9- " 10%&' () - +10%&' () - S889999 Ot : ;
= 10716 sS$109& ()-!(S$L0%& ()-t109& ()- 10 10 103: $109%& ()- 8109%& ()-;

J<=>?AgAhAZX9. = 10 1$10%&' ()-!al§tQo%& ()-1( 3510%& ()-S!\ .

Se100e () CeBID T SapRsT (Pahar 5 RsREr B BBesom pon invelighg (-
109&' ()-Z"10%& ()- sZ"109%&' ()- 10%& ()- 10 10BB<CCCC>DJEMN
99$1093 1 ANN§sSA0BE’)( ) - 109&' () - 109&' () - 109 ()- y10%&' () - >DUDDDEVENEdEMN/
99$10%) 109%&' ()- &L0%& ()- $ 10%& ()-"10%& ()-f MLOW& ()-

109’ () - nEEE! ByDFépetitioof 908 reflgetmgcitiul@ictnahe inside DU toress Badedwhile

L- 10%& ()-+109%&' ()- FGGGHG GJGVGGGEHC 99$10% 109%&' ()- smlO%& ()- f10%& ()-
10 10 103d't]tﬁg/&hﬁlb'tirﬁé-%@%t}@%ﬂﬁﬂmhé BRfd and freeze storage showcases. Stated

99$109%40%&' ()-3"10%&' () - %' ()-10%&' ()-sF 109%& ()-,10%& ()- Xl | JgKKK5LdEbC
5 another way, the cooling capacity (the amount of heat of evaporation) of the cold storage
unit (1C) and freeze unit (1D) is not in a balanced relationship with the heating capacity
(the amount of heat of condensation) of the indoor unit (1B), and the outdoor heat
exchanger (4) supplies a deficiency in heat of evaporation.
OIL RECLAIM OPERATION

10 In each of the above-described operation modes, refrigerating machine oil
contained in the refrigerant discharged from each compressor is separated therefrom in the
oil separator (30). And, by adequately opening and shutting off the solenoid valves (SV0-
SV4) according to the operational status, the reclaiming and returning of refrigerating
machine oil to the compressors (2A, 2B, 2C) from the oil separator (36) is carried out.

15 On the other hand, when refrigerating machine oil accumulates in the indoor heat
exchanger (41) which operates as an evaporator during the cooling mode of operation, a
large amount of liquid refrigerant is forced to flow into the indoor heat exchanger (41) by
dpening the indoor expansion valve (42) a little more than usual, whereby the refrigerating
machine oil that has accumulated inside the indoor heat exchanger (41) is reclaimed and

20  returned to the compressors (2B, 2C), together with the refrigerant.

In addition, the booster compressor (53) is connected directly to the gas side of the
freezing heat exchanger (51), thereby allowing refrigerant to be drawn into the booster

compressor (53) at a sufficiently high flow rate. As the result of this, refrigerating machine

oil will hardly accumulate in the inside of the freezing heat exchanger (51). Accordingly,
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carried out by operating the solenoid valve (7a) with the controller (80). This oil reclaim
operation is carried out at the same time for every cold storage showcase.
10 Oil reclaim operations are carried out according to the flowcharts of Figures 10-14.
In these flowcharts, the inverter compressor (2A) is represented by DC or DC
COMPRESSOR, and the first non inverter compressor (2B) is represented by NON or
NON COMPRESSOR.
The oil reclaim operation is carried out in different four patterns depending on the
15  compressor operational status. The flowchart of Figure 10 shows a procedure of selecting
a suitable oil reclaim operation for a compressor operational status.
In the steps ST1 and ST2 of the flowchart of Figure 10, firstly the operating time of
each of the compressors (2A, 2B) of the compression mechanism (2D) of the first system is
determined. More specifically, in the step ST1, it is determined, based on the value of a
20  timer (TL1), whether one of the compressors (2A, 2B) or both have been operated
continuously for not less than 40 minutes. In the step ST2, it is determined based on the
value of a timer (TL2) whether at least the inverter compressor (2A) of the two
compressors (2A, 2B) has been operated at a high frequency for not less than 20 minutes in

total. And, if either one of the determination results is "YES", then the procedure proceeds

25  to the step ST3. On the other hand, if both the determination results are "NO", then the
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2B) are normal and, in addition, only the inverter compressor (2A) is being activated, then
the procedure proceeds to the step ST4, and an "OIL RECLAIM OPERATION 1", shown
10  in the flowchart of Figure 11, is selected. Additionally, if both the compressors (2A, 2B)
are normal and, in addition, both the compressors (2A, 2B) are being activated, then the
procedure proceeds to the step ST5, and an "OIL RECLAIM OPERATION 2", shown in
the flowchart of Figure 12, is selected. On the other hand, if there occurs an abnormality in
the first non inverter compressor (2B) and only the inverter compressor (2A) is being
15  activated, then the procedure proceeds to the step ST6, and an "OIL RECLAIM
OPERATION 3", shown in the flowchart of Figure 13, is selected. Additionally, if there
occurs an abnormality in the inverter compressor (2A) and only the first non inverter
compressor (2B) is being activated, then the procedure proceeds to the step ST7, and an
"OIL RECLAIM OPERATION 4", shown in the flowchart of Figure 14, is selected.
20 And, after an oil reclaim operation selected according to the operational status of
the compression mechanism (2D) is executed, the procedure proceeds to the step ST8 and
the timers (TL1, TL2) are cleared. The procedure returns to the start, i.e., the step ST1.
In the steps ST1 and ST2, the setting values of the timers (TL1) and (TL2), which

serve as determination reference values, are 40 minutes and 20 minutes. However, since

25 the accumulability of refrigerating machine oil in the cold storage heat exchanger (45)
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example, in the case where the outdoor unit (1A) is installed at a level above the cold
storage unit (1C), and there is a great difference in vertical level between the outdoor unit
5  (1A) and the cold storage unit (1C), refrigerating machine oil is likely to accumulate in the
cold storage heat exchanger (45). Therefore, it is advisable that the determination
reference values of the timers (TL1, TL2) are set lower. For example, the setting value of
the timer (TL1) may be changed from 40 minutes down to 30 minutes, and the setting
value of the timer (TL2) may be changed from 20 minutes down to 15 minutes.

10 Referring now to Figure 11, the contents of the OIL RECLAIM OPERATION 1
will be described in detail. When the flowchart of Figure 11 is executed, both the
compressors (2A, 2B) are normal and only the inverter compressor (2A) is being activated.

Firstly, in the step ST11, it is set such that, even when the low-level pressure (LP)
of the refrigerant circuit (1E) falls below a predetermined value, no thermo off operation is

15  performed on the cold storage showcase. Stated another way, during the normal control
period, the low-level pressure (LP) falls when the cold storage showcase is cooled
sufficiently, so that it is arranged such that refrigerant is not allowed to flow through the
cold storage heat exchanger (45) by placing the showcase in the thermo off state on the
basis of the value of the low-level pressure (LP). However, if a thermo off operation is

20  executed during the oil reclaim operation, this brings on operational inconveniences.
Therefore, execution of a thermo off operation is inhibited, thereby allowing an oil reclaim
operation to be carried out preferentially.

Next, in the step ST12, the operational frequency of the inverter compressor (2A)

in operation is locked at a current frequency value. In addition, in the step ST13, an R1

25  signal for operating the solenoid valve (7a) of the cold storage unit (1C) is placed in the off
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o0 exchanger (45) is forcibly increased.

5 And, in the steps ST14 and ST15, when the low-level pressure (LP) falls below 1.0
Kg/cm? (98 KPa) or when a length of one minute has elapsed, the R1 signal is placed in the
on state and, as a result, the solenoid valve (7a) enters the opened position. Stated another
way, for example, if all the solenoid valves (7a) of the three cold storage showcases are
placed in the closed position at the same time when the freeze storage showcase is in the

10  thermo off state, this causes the low-level pressure (LP) to fall. And, if the low-level
pressure (LP) falls too low, this produces a state in which refrigerant flows, in only a very
small amount, through the cold storage heat exchanger (45) and the inside of the cold
storage showcases is not cooled. To cope with this, the lower limit of the low-level
pressure (LP) is set so as to maintain a state in which refrigerant flows even a little. In

15 addition, the length of time, for which the solenoid valve (7a) is placed in the closed
position, is one minute at most, the reason of which is that it is believed that such a length
of time is long enough to sufficiently increase the degree of superheat of the refrigerant on
the outlet side of the cold storage heat exchanger (45).

At the stage when the operations up to the step ST15 are executed, the cold storage

20  expansion valve (46) is opened a little more than usual because the degree of superheat of
the refrigerant is increased at the outlet of the cold storage heat exchanger (45), and,
furthermore, the solenoid valve (7a) is also placed in the opened position. In this state, in
the steps ST16 and ST17, the frequency of the inverter compressor (2A) is set to a low

frequency value and the first non inverter compressor (2B) is made active, for performing

25  an operation of increasing the rate of flow of refrigerant in comparison with the anterior
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F"10%& Oﬂﬁ%?%ékﬂgeljaml@ mcreased because the dlameter of the low pressure gas pipe (15) is
great, therefore making it difficult for refrigerating machine oil to return to the
compressors (2A, 2B) unless the rate of flow of refrigerant is sufficiently great. In addition,
since most of the refrigerant evaporates while flowing through the cold storage heat
exchanger (45), liquid compression due to liquid back does not occur in the compressors

10 (2A,2B).
In the step ST18, it is detected whether the low-level pressure (LP) falls below 0.5
Kg/cm? (49 KPa) when the cold storage expansion valve (46) is restricted by a sudden flow
of liquid refrigerant or it is detected whether a length of two minutes has elapsed. If either
one of these requirements is met, it is determined that the refrigerating machine oil
15  accumulated is almost reclaimed. Therefore, the procedure proceeds to the step ST19.
The first non inverter compressor (2B) is brought into a halt and the rate of flow of
refrigerant is reduced.
The step ST20 is a step of waiting for the low-level pressure (LP) to have increased
to above 1.5 Kg/cm? (147 KPa) or of waiting until a length of one minute has elapsed so
20 that a thermo off operation is not carried out upon termination of the operation of the
flowchart. And, when either one of the requirements is met, the lock of the frequency of
the inverter compressor (2A) is freed in the step ST21, and the inhibition of a thermo off
operation is also cancelled in the step ST22. The OIL RECLAIM OPERATION 1 is now

completed and the system operation returns to normal.
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(2B) are being activated.

Firstly, in the step ST31, it is set such that, even when the low-level pressure (LP)

of the refrigerant circuit (1E) falls below a predetermined value, no thermo off operation is. .

performed on the cold storage showcase so that an oil reclaim operation is performed
preferentially, as in the step ST11 of the OIL RECLAIM OPERATION 1.

Next, in the step ST32, the lock of operational displacement is carried out, with the
inverter compressor (2A) turning at a low frequency, and with the first non inverter
compressor (2B) placed in operation. In addition, in the step ST33, the R1 signal for the
operation of the solenoid valve (7a) of the cold storage unit (1C) is placed in the off state
and, as a result, the solenoid valve (7a) enters the closed position, thereby reducing the rate
of flow of refrigerant in the cold storage heat exchanger (45). This forcibly increases the
degree of superheat of the refrigerant on the outlet side of the cold storage heat exchanger
(45).

And, in the steps ST34 and ST35, if either the low-level pressure (LP) falls below
1.0 Kg/em® (98 KPa) or a length of one minute elapses, the R1 signal is placed in the on
state, thereby placing the solenoid valve (7a) in the opened position. Hereby, the degree of
superheat of the refrigerant on the outlet side of the cold storage heat exchanger (45) is

made sufficiently great for a period of one minute at most while maintaining a state in

EbC
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increased, and, in addition, the solenoid valve (7a) is also placed in the opened position. In
addition, since the inverter compressor (2A) is turning at low frequency and the first non
inverter compressor (2B) is also being activated, refrigerant is flowing at a rate of flow
sufficient enough for the reclaiming of accumulated refrigerating machine oil.

10 Accordingly, a sufficient amount of liquid refrigerant flows into the cold storage heat
exchanger (45), whereby refrigerating machine oil accumulated inside the cold storage heat
exchanger (45) is forced to flow out through the low pressure gas pipe (15) together with
the refrigerant.

The step ST36 is a step of waiting for the low-level pressure (LP) to have increased

15  to above 2.0 Kg/cm? (196 KPa) or of waiting until a length of one minute has elapsed so
that a thermo off operation is not carried out upon termination of the operation of the
flowchart. And, when either one of the requirements is met, the lock of the frequency of
the inverter compressor (2A) is freed in the step ST37, and the inhibition of a thermo off
operation is also cancelled in the step ST38. The OIL RECLAIM OPERATION 2 is now

20  completed.

Referring next to Figure 13, the OIL RECLAIM OPERATION 3 will be described.
When the flowchart of Figure 13 is executed, there occurs an abnormality in the first non
inverter compressor (2B) and only the inverter compressor (2A) is being activated.

Firstly, in the step ST41, it is set such that, even when the low-level pressure (LP)

25  of the refrigerant circuit (1E) falls below a predetermined value, no thermo off operation is
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lock the operational displacement. In addition, in the step ST43, the R1 signal for the
5  operation of the solenoid valve (7a) of the cold storage unit (1C) is placed in the off state
and, as a result, the solenoid valve (7a) enters the closed position, thereby reducing the rate
of flow of refrigerant in the cold storage heat exchanger (45). This forcibly increases the
degree of superheat of the refrigerant on the outlet side of the cold storage heat exchanger
(45).
10 And, in the steps ST44 and ST45, if either the low-level pressure (LP) falls below
1.0 Kg/cm? (98 KPa) or a length of one minute elapses, the R1 signal is placed in the on
state, thereby placing the solenoid valve (7a) in the opened position. Hereby, the degree of
superheat of the refrigerant on the outlet side of the cold storage heat exchanger (45) is
made sufficiently great for a period of one minute at most while maintaining a state in
15  which refrigerant flows even a little, as in the OIL RECLAIM OPERATIONS 1 and 2.

At the stage when the operations up to the step ST45 have been executed, the cold
storage expansion valve (46) is opened a little more than usual because the degree of
superheat of the refrigerant at the outlet of the cold storage heat exchanger (45) is
increased, and, furthermore, the solenoid valve (7a) is also placed in the opened position.

20  Consequently, liquid refrigerant flows into the cold storage heat exchanger (45), whereby
refrigerating machine oil that has accumulated inside the cold storage heat exchanger (45)
flows out through the low pressure gas pipe (15) together with the refrigerant.

The step ST46 is a step of waiting for the low-level pressure (LP) to have increased

to above 1.5 Kg/cm® (147 KPa) or of waiting until a length of one minute has elapsed so

25  that a thermo off operation is not carried out upon termination of the operation of the
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10 performed on the cold storage showcase so that an oil reclaim operation is performed
preferentially, as in the OIL RECLAIM OPERATIONS 1-3,
In the next step ST52, with only the first non inverter compressor (2B) placed in
operation, the R1 signal for the operation of the solenoid valve (7a) of the cold storage unit
(1C) is placed in the off state and, as a result, the solenoid valve (7a) enters the closed
15  position, whereby the rate of flow of the refrigerant in the cold storage heat exchanger (45)
is reduced. This forcibly increases the degree of superheat of the refrigerant on the outlet
side of the cold storage heat exchanger (45).
And, in the steps ST53 and ST54, if either the low-level pressure (LP) falls below
1.0 Kg/cm?® (98 KPa) or a length of one minute elapses, the R1 signal is placed in the on
20  state, thereby placing the solenoid valve (7a) in the opened position. Hereby, the degree of
superheat of the refrigerant on the outlet side of the cold storage heat exchanger (45) is
made sufficiently great for a period of one minute at most while maintaining a state in
which refrigerant flows even a little, as in the OIL RECLAIM OPERATIONS 1-3.
At the stage when the operations up to the step ST54 have been executed, the cold

25  storage expansion valve (46) is opened a little more than usual because the degree of
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10 operation is cancelled in the step ST56. The OIL RECLAIM OPERATION 4 is now

completed.

As has been described hereinabove, in accordance with the present embodiment,
when the operating time of the compression mechanism (2D) amounts to a predetermined
length of time, the solenoid valve (7a) disposed on the upstream side of the cold storage

15 heat exchanger (45) is once closed for a while to forcibly place the outlet side of the cold
storage heat exchanger (45) in the superheat state and, after the cold storage expansion
valve (46) is placed in the opened position, the solenoid valve (7a) is placed in the opened
state so as to cause liquid refrigerant to flow, at a rapid rate, into the cold storage heat
exchanger (45). As the result of such arrangement, refrigerating machine oil that has

20  accumulated in the inside of the cold storage heat exchanger (45) is reclaimed and returned
to the compression mechanism (2D). Repetition of such an operation at predetermined
intervals prevents the occurrence of shortage of oil in the compression mechanism (2D)
caused by accumulation of refrigerating machine oil in the cold storage heat exchanger

(45).
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of such a state that no cooling capacity is obtained because the pressure of refrigerant on
the suction side falls too low.
Furthermore, it is arranged such that the operational displacement of the

compression mechanism (2D) is controlled during the oil reclaim operation unless there

occurs a compressor abnormality. This arrangement ensures that residual refrigerating .

machine oil in the inside of the cold storage heat exchanger (45) is reclaimed without fail.

In addition to the above, execution of a thermo off operation is inhibited during the
oil reclaim operation, thereby making it possible to preferentially perform an oil reclaim
operation. As a result, it becomes possible to prevent the occurrence of inconvenience
which may take place during the oil reclaim operation. Furthermore, since the solenoid
valve (7a) for thermo off is used also in the oil reclaim operation, this prevents the
structure of the refrigerating apparatus from becoming complicated.

Besides, refrigerating machine oil can be reclaimed by the operation of the indoor
expansion valve (42) in the indoor heat exchanger (41) and any oil reclaim operation is
unnecessary for the refrigeration heat exchanger (51) since refrigerating machine oil is
unlikely to accumulate there. It is ensured that refrigerating machine oil is reclaimed
easily from the cold storage heat exchanger (45) iﬁ spite of the use of a temperature
sensitive expansion valve as the cold storage expansion valve (46) which usually makes an
oil reclaim operation difficult to carry out and in spite of employing a multi-type
construction in which refrigerating machine oil is likely to accumulate.

OTHER EMBODIMENTS
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10
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5 compressors may be modified and the combination of inverter and non inverter
compressors may be modified.

In addition, although in the above-described embodiment the description has been
made in terms of a refrigerating apparatus which performs air conditioning operations, cold
storage operations, and refrigeration operations, the present invention can be applied also

10  to apparatus for cold and freeze storage. To sum up, the present invention is applicable to
any type of refrigerating apparatus that uses a temperature sensitive expansion valve as an
expansion mechanism.

INDUSTRIAL APPLICABILITY

As has been described hereinabove, the present invention is usefully applicable to

15  refrigerating apparatus.
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10  valve whose valve travel is controlled based on the state of refrigerant on the side of an
outlet of said evaporator (45) and said oil reclaim mechanism (7a, 80) includes a switching
valve (7a) connected to an upstream side of said evaporator (45) and control means (80)
for controlling said switching valve (7a), and
wherein said control means (80) is configured so that, in an oil reclaim operation,
15  the degree of superheat of said outlet of said evaporator (45) is increased by operating said
refrigerating apparatus with said switching valve (7a) placed in the closed position for a
predetermined length of time, after which said refrigerating apparatus is operated with said
switching valve (7a) placed in the opened position.
2. The refrigerating apparatus of Claim 1, wherein said control means (80) is
20  configured so that an oil reclaim operation is carried out when the operating time of said
compression mechanism (2D) amounts, in continuity or in total, to a predetermined length
of time.
3. The refrigerating apparatus of Claim 1, wherein said control means (80) is

configured so that said switching valve (7a) is placed in the opened position if, during an

25  oil reclaim operation, the pressure of refrigerant on the suction side of said compression
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mechanism (2D) falls below a predetermined value before a predetermined length of time
has elapsed since said switching valve (7a) was placed in the closed position.
4. The refrigerating apparatus of Claim 1,

wherein:

said compression mechanism (2D) is variable in displacement, and

said control means (80) is configured so that, at the time when placing said
switching valve (7a) in the opened position during an oil reclaim operation, the operational
displacement of said compression mechanism (2D) is set to such a displacement value that
refrigerating machine oil inside said evaporator (45) is reclaimed by refrigerant.

5. The refrigerating apparatus of Claim 1, wherein said control means (80) is
configured so that execution of a thermo off operation is inhibited during an oil reclaim
operation.

6. The refrigerating apparatus of Claim 1, wherein a plurality of evaporators

(45) are connected in parallel and a switching valve (7a) is disposed upstream of each said

evaporator (45).



