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1 DESCRI PTI ON REFRI GERATI NG APPARATUS 5 Techni ca
Field The present invention relates to refrigerating
apparatuses provided with a plurality of heat
exchangers for cooling the inside of refrigerators and
the |ike. Background Art 10 Refrigerating apparatuses
that perforns a refrigeration cycle has been
conventional |y known andES$ERIHTION, used as cool ers
for refrigerators for storing food. For exanple,
Japanese Patent Application Laid Open Publication No.
2002- 228297 discloses a refrigerating apparatus
REPROGERAd TN APBARIANAS i ty of heat exchangers for
cooling the inside of a refrigerator. In this
refrigerating apparatus, a refrigerator heat exchanger
for cooling 15 the inside of the refrigerator and a
Tedhmeém} Bieldheat exchanger for cooling the inside of a
freezer are connected in parallel to one outdoor
uni tTheBesdedemvantioal Rlaprefiperatiol dppsranisédmorided Bith a plurality
the sub conpressor is provided between the freezer
of leaatxoangrantie icoakisk theéndidd efyefrigerdtbis and thdlike.
refrigerating apparatus. In the refrigerating
apparatus, a single-stage refrigeration cycle using
the refrigerator heat exchanger as an evaporator and a
Badkaeewstiage 20 conpression refrigeration cycle using the
freezer heat exchanger as an evaporator and the sub
CONMReGSE&R4tigS Appatitedes Stige RHIRNES a0refig@ratidhf WyRA has been
in one refrigerant circuit. In the above refrigerating
con@ppiumally knowhaneé vepaidely eedtae dpelent fof eeffiferkides for storing food. For
refrigerant 1is conparatively set lowin the freezer
exah@dd, JepahkenpPaentCAplRatien Lhid Gedn Bsblithtidh Noe2@M228297 discloses a
conpressor. Accordingly, frosting is a severe problem
refrigertiigsappae@zeprobiRiall varcH pngsity dfthedbexdthidiels fofRoSiMg the inside
in air attaches to the freezer heat exchanger, so that
of 4 hefrif¢rewz.chn hpielri gorehangsiardtss, fal R84 @dlatoihés exthdhgbi f& cooling
the cooling of air inside the freezer. Therefore, it
the lissidonefaRS sedfiYerb@r BB h fieBeerfhegsdxcBidgReE Ririgolify theenside of a freezer
freezer heat exchanger, nanely, to defrost the 2
are fcopmedd nepdralts! ab g @&utdoor unit. Besides a main compressor of the outdoor

unit, the sub compressor is provided between the freezer heat exchanger and the outdoor
unit in the refrigerating apparatus. In the refrigerating apparatus, a single-stage
refrigeration cycle using the refrigerator heat exchanger as an evaporator and a two-stage
compression refrigeration cycle using the freezer heat exchanger as an evaporator and the
sub compressor as a lower-stage compressor are performed in one }'efrigerant circuit.

In the above refrigerating apparatus, the evaporation temperature of the refrigerant
is comparatively set low in the freezer heat exchanger connected in series with the sub
compressor. Accordingly, frosting is a severe problem in this freezer heat exchanger. In
detai], moisture in air attaches to the freezer heat exchanger, so that the freezer heat
exchanger is frosted, which inhibits the cooling of air inside the freezer. Therefore, it is

necessary to melt the frost attaching to the freezer heat exchanger, namely, to defrost the
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For defrosting the freezer heat exchanger, an electric
heater is used generally, as disclosed in Japanese
Pat ent Application Laid Open Publication No.
09-324978. In detail, in gemperal refrigerating
appar atuses, defrosting operation is perfornmed in a
manner that air 5 heated by electric heaters is
freezepldat exkHangdérhe freezer heat exchangers to warmthe
air to nelt frost attaching to the freezer heat
excandefrssting thbdreeeatledt exchangar, ars eleclc lemdtenos ugasgenerally, as
bypasses nay be enpl oyed for defrosting the freezer
disdlestd indaphengPatent Applitasch hardOpen Dalpiadse Neal08+324978. In detail,
Application Laid Open Publication No. 2001-183037. In
in gdatmal tefripdretignagidrauies ofufastng bpdratidreisreiforged &ma manner that air
circulates only between the 10 conpressor and the
heafetldgzeecttie dtatersd b anglied an thetfheezgaseat efchbggrant wardm the air to melt
conparatively high tenperature discharged fromthe
frost attichissorthe Srebfdr hostuxelhnighisbytthehéatebzier heat
exchanger to nelt frost. -Problens that the Invention
i s 0, SokMeedlBotAgasdegatdeh ethyaboempldyae fabdyRosting the freezer heat
refrigerating apparatuses generally use the electric
exch@aded, Sasl @iscldeéd astJapandsbePdidreeapplidatiah keaxdhapgefblitation No.
this case, however, the air heated by the electric
200neB3e8 7. 18 detipiptieathzétte fropodes G e B Rlerax chanlges ohlgrbetween the
melting frost, which may |eads to the heated air
confpressbngnd tHeQrdeher heds bthandertah the £8Zefrideant 0 b RBAMatdii®ely high
tenperature inside the freezer. Further, frost
temptfa@@Bidisghir@ed fioni tRebeMprieat isanebdrge intbake freedde heat exchanger
warnmed 20 fromthe outside by air and it takes a | ong
to @t fregd. of tine to defrost the freezer heat exchanger
(40 m nutes, for exanple). The above probl ens have
been sol ved to sonme extent by defrosting the freezer
heat exchanger by the hot gas bypass. In the
def tpsdbléigs Mattthe Ihainti@ass bypsase, high tenperature
refrigerant is introduced into the heat transfer tube
of Raichéritgedboleathe @keVaRGeFerith N\GFPaadsek [geBdrally use the electric
attaching to the freezer heat exchanger fromthe
heatehs fd@lefrofeieiherfiseztrcigac eadhdfgers. i InGli@ 86, howehe, thesdidReated by
of the freezer during the defrosting of the freezer
the BRRtricckaangeupplied BUAPTRESR theal Exchonmafbs arltgl fiodthehich may
in the case of defrosting by the electric heater. 3
leaddotoeiie heatdt rdinflotviiey hes BRSinkidg diythé HiRkerRttoJaSre¥ DS Semperature
the refrigerant only
inside the freezer. Further, frost attaching to the freezer heat exchanger has to be warmed

from the outside by air and it takes a long period of time to defrost the freezer heat
exchanger (40 minutes, for example).

The above problems have been solved to some extent by defrosting the freezer heat
exchanger by the hot gas bypass. In the defrosting by the hot gas bypass, high temperature
refrigerant is introduced into the heat transfer tube of the freezer heat exchanger to warm
frost attaching to the freezer heat exchanger from the inside. Therefore, temperature
increase in the inside of the freezer during the defrosting of the freezer heat exchanger is

suppressed, in comparison with that in the case of defrosting by the electric heater.
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circul ates between the conpressor and the freezer heat
exchanger and only heat that the conpressor provides
to the refrigerant can be utilize for nmelting frost.
For this reason, a long peripd of tinme is still
required for defrosting the freezer heat exchanger. 5
In addition, the refrigerant supplied to the freezer
heatHexeteanduring sthe udsitwdtimertal $he ihat @as heypesmpibe sedrgerant only
again and is not utilized other than for defrosting
cir¢ifigte§ beteveen theaompesssiiandche filenzaytheet exabauger andeonly heat that the
conpressor is driven only for defrosting the freezer
cothpi@ssor gxovidegter thd uefripgranh ean b uoidize dor weltingefrdst.clorethis reason, a
heat exchanger. Therefore, as in the case using the
longlpecibd iof tiheas etil] rqpowed fardefrostptyg tha fieszdr heatexshahgen
association with the defrosting 10 of the freezer heat
ex c Haragditionpitie refri gemmti buppbikd itonthedaeeaer reat exahiangerage stcked merely
of the refrigerating apparatus. The present invention
inthdbke bemprasasteagain wndvus obt titkzedbather tanbboedefrastinghtis freezer heat
its object of reducing, in a refrigerator provided
exabiahgeralpbthealwdrys, ahe heapressca hanlgises ohbyr forodedilostimgg theefreezer heat
inside of a refrigerator and the Iike, a tinme required
excdhangatefuringt thaglefrestingl &6f theclieazee heat feachanget. i Tigrefhe, as in the case
i nsi de and reduci ng power consunption of the
usingflrel glestdt heger, ppwar atngsmpaodisi incredsed tin pssocfaton with the defrosting
reduci ng the running cost. Sunmary of the Invention A
of fhierfdezémvean ekcnnger, dithecteeult bHirmraasd i gmnatg eugt of the refrigerating
apparatus that is provided with a 20 refrigerant
apparatasli t (20) in which a first cooling circuit (110,
120) including a first heat exchanger (111, 121) for
c 00| Thegpressit deveation has eanchadodt iviegy of theuatiove 309blems and has its
including a second heat exchanger (131) for cooling
objeets ofl ecduaihgg 18 Ub refeigprates Sorovidéd hyith whplinalgy eof heat exchangers for
connected in series, are connected in parallel to a
codimat theoinsile of derefiigecatot apdQheililel wdiing eequiveditfos aefrogting heat
si de heat exchanger (43) and a nmai n conpressor (41)
exchangdrivdbr peslingr te iasidd anéfredying@powar cycstumpipn of the refrigerating
circulating refrigerant in the refrigerant circuit
apra2ps, ahd in eturefior geneang thectunninigtcoft20) , a swi t chi ng
mechani sm (142) is provided which swiches between a
first operation where the sub conpressor (141) sucks
the refrigerant fromthe second heat 4 exchanger (131)
Sumnthidi fahalgemtion to an i ntake side of the main
conpressor (41) and a
A first invention is directed to a refrigerating apparatus that is provided with a

refrigerant circuit (20) in which a first cooling circuit (110, 120) including a first heat
exchanger (111, 121) for cooling inside and a second cooling circuit (30) including a
second heat exchanger (131) for cooling inside and a sub compressor (141), which are
connected in series, are connected in parallel to a heat source side circuit (40) including a
heat source side heat exchanger (43) and a main compressor (41) and that performs a
refrigeration cycle by circulating refrigerant in the refrigerant circuit (20). In the refrigerant
circuit (20), a switching mechanism (142) is provided which swtiches between a first

operation where the sub compressor (141) sucks the refrigerant from the second heat



10

15

20

25

second operation where the sub conpressor (141) sucks
the refrigerant fromthe first heat exchanger (111,
121) and discharges it to the second heat exchanger
(131), and the second operatqon is perforned in the
refrigerant circuit (20) and the refrigerant is sent
fromthe 5 second heat exchanger (131) to the first

ex¢haagereddhhagd dischdarges itxo)andintikegsideedf det map cappreator ddl) and a
for defrosting the second heat exchanger (131). In a

second operation evierothe sah compeassordi4laducks (He32)rigetantticsh the first heat
opening is variable is provided in the second cooling

exahiangeri(111,3@)) andidisolrergas it trethe seqoR@ heat exchamper @3 ) ydnidcthe second
keeps the expansion valve (132) to be opened fully

opgiaiomip pdréoroheflrinshé nefriggrentatiramit, (20 ahdehe Adrifdramtis sent from the
invention. In a third invention, a bypass path (150)

second preav esiddngér G3dh tathe Hirsthkeat efichargrear(l 11, pEXY eduring defrosting
bypassi ng the sub conpressor (141) in the refrigerant

oparatiguior d¢R03tingrthy setand hept @xcuagérqd3st at e of the sub
conpressor (141), and control neans (20) is provided
whi dh shsdcbsd oraton, e stipansgonyabes@B2) dddhichh@enirgeis variable is
second operation is exchanged to the first 15

progjiledaini tbe satortdecaulingtdi@nit(B0Y bed defittelsieatg @PEY &t proRided which
and then, starts the sub conpressor (141) after a

keeps dttet>gantine dalve (E3)ebvibecpehapBiily, duringtthe défrésing operation, in the
invention. -Operation- In the first invention, the

first efventi@r.ant circuit (20) is provided in the
refrigerating "apparatus (10). In the refrigerant
ci r duiatthr@@ventie o bypats pabl(130) icprovided thibhgh wiiéh thendfrigerant
the 20 second cooling circuit (30) are connected in

paspasr mypasding ahd beb beapresanr(d41)sindtheCiefrigrant (chQpit (20116nly during a
swi tching mechanism (42) is provided in the

halteéfstatg of dit subi comnpresso2 ()41),Tdie Snitrot Frieags (208 ¢hproveded which halts
(42) is operable to switch between the first operation

oncanthet ub senpredscop@dd) ivdren tha debend ebedagen dntexeharnpetitto the first
(20). In either the first operation and the second

opeoqiEmadti temmintfien of efer defarstng operaribn,ethds thei) dthes eadub compressor
source side circuit (40) to the first cooling circuit

(1414 aZbede?2emine] e petiad ddpdes ih fige fidst Siveftead
exchanger (111, 112), and the, is sucked into the main
conpOpeswionc41). In the first operation, the
refrigerant supplied fromthe heat source side
ci r twitie {i#d)intentibheths aefiipdrano @ircnig (20 BUuirbviddd )in itife refrigerating
evaporated in the second heat exchanger 5

apparatus (10). In the refrigerant circuit (20), the first cooling circuit (110, 120) and the

second cooling circuit (30) are connected in parallel to the heat source side circuit (40).
The switching mechanism (42) is provided in the refrigerant circuit (20). The switching
mechanism (42) is operable to switch between the first operation and the second operation
in the refrigerant circuit (20). In either the first operation and the second operation, the
refrigerant supplied from the heat source side circuit (40) to the first cooling circuit (110,
120) is evaporated in the first heat exchanger (111, 112), and the, is sucked into the main
compressor (41). In the first operation, the refrigerant supplied from the heat source side

circuit (40) to the second cooling circuit (30) is evaporated in the second heat exchanger
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(131), is sucked into the sub conpressor (141) to be
conpressed in the sub conpressor (141), and then, is
sucked into the main conpressor (41). In this
invention, the refrigeratinggapparatus (10) perforns
t he defrostlng operation. This defrosting operation
is perfornmed for defrosting the second heat exchanger

(134134 suckeg Bt thegsubhentgeéssos (141() to e reampoessed e thee sbncbmpressor
operation is perfornmed in the refrigerant circuit

(14¢ R@nd them, ishseclswldotecthe peiatimpressoné1gub conpr essor
(141) sucks and conpresses the refrigerant evaporated
i n Inhibisfinvattionetie refxighmnge mppdedths (1B perfoansl thehdefrosting operation.
supplies the thus conpressed refrigerant to the

This efefiodtite aperatiah #n genforfricdifor defrottivey gecomdnhdabt exchanger (131).
exchanger (131), frost attaching thereto is heated

Duamng] theed efretipy openatione fltei sgesraindpesationlis petfdrnmdin hiee efifigetfht circuit
conpressor (141). Accordingly, both the heat that the

(20).elr ithersacdndabperation,i thet fidb kompteshrea(l41pxaublengad ¢(didresses the
121) and the heat provided to the refrigerant in the

refrigebart avpp@atedrin (the first maeexdhahger d 11 01210 edndgiehngudplies the thus
second heat exchanger (131). The refrigerant condensed

coripyresshé atfrigadinatd the secoridhigeas exchadgdra@dB1ein bl geond hadt) exchanger
is sent back to the first heat exchanger (111, 121)

(131)) fleat atdachingetler@@aishehted and aldlted bivhke reffpetantofupphied from the sub
refrigerator. Nanely, the 15 refrigerant supplied for

congletdsos (141, Acantlingly, duth demphtehsothe (rdfigerdnd abfiebs fchedirst heat
heat exchanger (131) is sent back to the first heat

excRarpiRANDEY, 1¢111dnd the heat grobided to tHezeftigekan iif die suboimpiessor (141)
the inside of the refrigerator. In the second

are htiliead foniefiobgngethieaasiminhasdkXchand AN 3DY. Thii refrigepmnicogdensed by
is variable is provided in the second cooling circuit

heaf A atidnnintthe sédond theapeichhngen (131Nds seitrbagk namie Sty heatetkchanger
20 fromthe heat source side circuit (40) to the

(115,etdNdtoc be lutiliged iapaini for (c30)ing alss @sidehod tghrdffigerator. Namely, the
expansi on valve (132), is reduced in pressure, and

refrigeeant supplied forddefesktingt foththe sebotshmpiesdor (@4Changles second heat
(131). During the defrosting operation, the contro

exchmpes (13013 skrepsk ththe Esphas ieRchangévid 1(,182)) tofbet itlized also for
second cooling circuit (30) to be opened fully. The

cooling tednsidpef aicirefigemtqrer f or med during the defrosting
operation and the refrigerant discharged from 25 the
sub bothpsesHdrin(ehdidp, ths espamglonadlvieq 180 fSeltioh dpdengd is variable is
exchanger (131). Then, the refrigerant condensed by

providad in dai @tohcidlinghdrcar ¢80 Iineiat fiek operage, thd sdfyigérant supplied
sent to the first heat exchanger (111, 121) via the

frome xipah&dt aoun¢alside ofrtdi Y40)hatthd second peslirfouditcyit (30) passes through the

expansion valve (132), is reduced in pressure, and then, is introduced into the second heat
exchanger (131). During the defrosting operation, the control means (201) keeps the
expansion valve (132) of the second cooling circuit (30) to be opened fully. The second
operation is performed during the defrosting operation and the refrigerant discharged from
the sub compressor (141) is supplied to the second heat exchanger (1315. Then, the
refrigerant condensed by heat radiation in the second heat exchanger (131) is sent to the

first heat exchanger (111, 121) via the expansion valve (132) that is opened fully.
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6 In the third invention, the bypass path (150) is
provided in the refrigerant circuit (20). Wen the
defrosting operation term nates, the second operation
is exchanged to the first ogeration in the
refrigerant circuit (20). At that tinme, the swtching
control neans (202) perforns a predeterm ned
opelathethird inveleiomi the bypascpath (d50)ns anevid@DR) theakfrigerant circuit
once the 5 sub conpressor (141), which is driven
(209 uWheg thehéefsmtop dpegatoa téeroinates) the feeond spantien ishexchalped to the
conpressor (141) after a predetermned tine el apses.
firsHepeiatipn tilehe edfripgranacitcuiis (200pAl itled timenthe sevishing control means
conpressor (141) to the second heat exchanger (131)
(202updrfignisheprsdstantnapepaitionnIn déteil rthaé coge] atdans (@023 hakdlonce the
in the second heat exchanger (131) is dom nantly sent
subtodnipressbs (191), vetdth Rxdrhandering fhiklsecdritilgpepatibnpard thef), starts the sub
thereof remains in the second heat exchanger (131).
confysressbh (1841} eAS G pred@eniogbime iclapsesexchange to the first
operation by operating the sw tching nechanism (142)
| ea@kerdin, theueRidegarnfis Isiysplied firérhrthgeuBbmpesedNi14Y) kd the second
the second heat exchanger (131) into the sub
heaCeahaRgs 13 1) diing thdescoly opdritidr. Mhedafiggant corddagseRlub the second
conpressor (141). In contrast, in the third invention,
heat becle@pér AB31ERASMdARY séanpaharfirbiyhdadlekchabbe @ulb, 135 and part
conpressor (141), so that the liquid refrigerant
therc6fM&emhing ihnthe hecsat Giost behbng Cl130YEFor this3 tasemlr inefe operation
the second operation flows into the bypass path (150)
exchitifel ® S@Nfirst ©pehfichedy opS@thg ahs istetchingCbthanfhd) (142) leads to
bypassi ng the halted sub conpressor (141). Then, the
suckitl ofCliUd @s831@Eranl AdhaihBp Sihathé @ecorfdt Iesat ERehahp€uild1) into the sub
refrigerant is discharged thoroughly fromthe second
configadsoeiaangaeby ihditing ddainge to dharsaly ComPrdsiis ($410.
conpressor (141) due to sucking 20 of the liquid
ref [ g&ftaRt, in hephied @veston, thd Jpebbmehis R02) Bfi@sLIMly halts the sub
i nvention, the second operation is performed during
coniptessde{ 1419} s ehat e lighidoefrigtand ebmeiiigh theeses@RDAEAt exchanger
heat exchanger (131) while the refrigerant evaporated
(131 ndiirhgy the rse¢ondesdertdatiigeintd hblbypdsslpath $1300and @58 to the heat
in the sub conpressor (141) and is 25 supplied to
soufeeCoidd dimait eHohargasingliht) halfwdc autdicogipyessO(tu ) hahen, the sub
heat that the refrigerant absorbs in the first heat
con@eRANPEN ) (sl dthrted 2hgr tBdiduld rdTa pérait B \Histhargkd thé@ughly from the
refrigerant in the
second heat exchanger (131). Hence, damage to the sub compressor (141) due to sucking

of the liquid refrigerant is prevented.

-Effects-

In the present invention, the second operation is performed during the defrosting
operation for defrosting the second heat exchanger (131) while the refrigerant evaporated
in the first heat exchanger (111, 121) is compressed in the sub compressor (141) and is
supplied to second heat exchanger (131). Accordingly, both the heat that the refrigerant
absorbs in the first heat exchanger (111, 121) and the heat provided to the refrigerant in the

sub compressor (141) are utilized for melting frost attaching to the second heat exchanger
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sub conpressor (141) are utilized for nmelting frost
attaching to the second heat exchanger 7 (131). Hence,
according to the present invention, a |arger anmount of
heat that can be wutilized fgr defrosting the second
heat exchanger (131) is ensured in conparison with
that in the conventional apparatuses and the tine

(13t edikrcedadcordidg fto abe imepenthimvertan ch berger ammattarigheat that can be
(131) is remarkably reduced. 5 Moreover, in the

utiljzeé femndefiostirg theaeconckeat ekchiageeradf 1 coretemsé dn compiréson with that
second heat exchanger (131) during the defrosting

in thpecaaiventionab apparhtubes knd ahd hied reqiretiefat defoblargelie second heat
(111, 112) and the refrigerant of which enthalpy is

exchanger &3 19l iseretrarladbt redackidat i on in the second heat
exchanger (131) is utilized for cooling the inside of
t he M@tsiegeinatherpresent herehtieg tthe befaiberant banigesed(ithlthe second heat
121). Thus, cooling ability in the first heat

excharpRaitdln dulibl, thd Akfrostény dferbigoroat ent@dckates thef fistrhéhreexchanger
operation of the sub conpressor (141) during the

(11tlefrYsindnfe refgeaint of which pahelpy do kswerpd idoa tb hesthadiation in the
mai n conpressor (41) can be reduced by the thus

secl Rdaneckhangdr (@1 )aibivkilizad fohsoalingeths lihsidaclibe défiigetator in the first
the present invention, the power consunption by the

heatgtdhasger il BR SN ). (Bhkk, eodding Akilsyin tenixeksoexdhbddgr (€A 121) can
be reduced, thereby attaining reduction of the power

be cbtagdnildoofront tHeheperion gethat b {ciipressod (LoMyedirhg thtSdefrosting
of the running cost. In the second I nvention, the

ope€Ridhradd pyBansofsitiptiokas fife bl @xpaesbo(1Y aky Be (eddidgd by the thus
of the second cooling circuit (30) to be opened fully.

obtAfed Woblindedilitdl Bg & orebili, Sadcondgy itonthe progent dhvéngienaiie power
condensed in the second heat exchanger (131) during

conbirgptlaf bPHid Mgin apepratsod (Mi0aind ke sethtothpeeuqidl) dad be reduced,
the first heat exchanger (111, 121). 20 In the third

thedeBY eftiin@, reflive ca @Ttthopowaanasmdftzin dfaht seftigemmr @10) and lowering
the sub conpressor (141) at term nation of the

of thefundidg dogt. operati on and the liquid refrigerant is
di scharged fromthe second heat exchanger (131)
thr uge debendoinprasiton) alidcdnto nedtis (200) &eepdahé egpsisitievalve (132)
of the sub conpressor (141). Accordingly, the sub

of the Bguoas £0slifgléitguil (30) v eyepened fslly. edsysuch oavcstdikd ®Othishi@vention,
liquid refrigerant remaining in the second heat 25

the ex¢frhpger cdnliddsed diar ity sédoad diedat csdcharged (@R B idafing the defrosting
Hence, according to this invention,

operation can be sent thoroughly to the first heat exchanger (111, 121).

In the third invention, the control means (202) halts temporarily the sub
compressor (141) at termination of the defrosting operation and the liquid refrigerant is
discharged from the second heat exchanger (131) through the bypass path (150) during a
halted state of the sub compressor (141). Accordingly, the sub compressor (141) is
prevented surely from sucking the liquid refrigerant remaining in the second heat
exchanger (131} during the defrosting operation. Hence, according to this invention,
damage to the sub compressor (141) due to sucking of the liquid refrigerant can be

prevented, with a result of increase in reliability of the refrigerating apparatus (10).
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damage to the sub conpressor (141) due to sucking of
the liquid refrigerant can be prevented, with a
result of increase in reliability of the refrigerating
apparatus (10). 8 Brief Descrg ption of the Draw ngs
FIG 1 is a schematic view of a refrigerating
apparatus in Enbodinent 1. FIG 2 is a schematic view
showing a refrigerant flow during cooling operation of
5 the refrigerating apparatus in Enbodinment 1. FIG 3

Bric DesGeftasibbf the\Dr@wisgoW ng a refrigerant flow during
a first heating operation of the refrigerating

appaiat ¥ss 4 Schsffaae viginbs drefifdratink dppatat®ciA @B dmyhtew
showi ng a refrigerant flow during a second heating
Opersdti 9ns ffschdigaticefibw dBbRingOrefRERa@ Sy Hirifgbeslingeperation of
1. 10 FIG 5 is a schematic view showi ng a refrigerant
the frd PWeSidhb RPp@atuliin BndtRainkér® 1. operation of the
refrigerating apparatus in Enbodinent 1. FIG 6 is a
schemat i3Cis/ h QWhSENE RevR sheWlgd8 refiigefdn@ il rduiglg a first heating
defrosting operation of the refrigerating apparatus
oper&ti FH$RHE Eﬁﬂgeratingh@ariué_,ﬁlms@diﬁﬁﬁt1.c vi ew showi ng a
refrigerant flow at term nation of the 15 defrosting
b Qisof séifddatielvitwanahidiOa 2eRBEAh o diRO diseBsid heating
FIG 8 is a schematic view of a refrigerating

opeMRRA GiHS rd Ao EARRE hpRMtuLin Frhbodifhehf1.2 schematic view
F
showing a refrigerant flow during defrosting operation

of the. ey h aghahhtld vRRPIRAVME 4 RefEbRdt TRV déring@ third heating
Best Mode for Carrying Qut the Invention Enbodi nents
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<E|”J|‘Né'r' BEOh sdfertdif ﬁ?@%ﬁbﬁﬁ%‘a RIfrEQEntPA RS Ating Q¥@SHtin@ dperation
W

ope
1.

be described below in detail wth 25 reference

ofth@r&fﬁ@ﬂiaﬁﬁ apy 58§ i BRbadintta: apparatus (10) of the
present enbodinment is installed in a convenience

SLOWG‘?Q 198 {dhkRafi@viRe heWidd RifigFAMNSWOL REminAtidn of the
shop an
defrosting operation of the refrigerating apparatus in Embodiment 1.

FIG. 8 is a schematic view of a refrigerating apparatus in Embodiment 2.

FIG. 9 is a schematic view showing a refrigerant flow during defrosting operation

of the refrigerating apparatus in Embodiment 2.

Best Mode for Carrying Out the Invention

Embodiments of the present invention will be described in detail hereinafter with
reference to accompanying drawings.

<Embodiment 1>

One embodiment of the present invention will be described below in detail with
reference to drawings. A refrigerating apparatus (10} of the present embodiment is
installed in a convenience store or the like for performing air conditioning in a shop and

cooling the inside of showcases.
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cooling the inside of showases. 9 As shown in FIG 1
the refrigerating apparatus (10) of the present
enbodi ment is provided with an outdoor unit (11), an
air conditioning unit (12), grefrigerator showase
(13) as a refrigerator, a freezer showase (15) as a
freezer, and a booster unit (16). The outdoor unit
(11)As showmineBlG Ut deaefigefdtimgaipparateqiiPpotthe presaotheralsodiment is
the air conditioning 5 unit (12) are installed inside
proxidedopitls da uddboa uait (VEN ae ptrecamditiopunghnet (A2) 0o esfrigedator showcase
(11), the air conditioning unit (12), the refrigerator
(1R hevcrstedrady, a fieber shewzae ($Moxcadeetdkdindiadbobhier unit (16). The
booster unit (16) include an outdoor circuit (40), an
outdbbr w0 (i)t Pladed otkdoots. The 1dRYr, coanpagiknts gackatothe air conditioning
circuit (110), a freezer circuit (130) and a booster
uni€ {12 dtd inkthAed insidesisbep ke 46.a doavefiendesdisreger at i ng
apparatus (10), these circuits (40, 100, ...) 10 are
conmae bedobhigit g ) the kit GohditicRNP ASE (82, Berrefiiefiiér showcase (13),
circuit (20). The freezer circuit (130) and the
thelfa@steshoWichss [ 15) GAd Pe Biostes ANREEELhcivde 3QIJuedvok QircEacdD), an air
other so as to conpose a freezing circuit (30) serving
corfitichife €pA\dt CI0),i N@fiedekaot Eirculth@ 107, aSfeetiz&0cifduitqUB0) and a booster
(30) includes a liquid side stop valve (31) at the end
ciréHe(180f, esHekitell ) R refrighRNEASPpirafns ($0)]eheaad diraui@a@io0, 100, ...)
side stop valve (32) at the end thereof on the booster
areWdhhedtdbthrfzhSiigiag 1 E@npcEfa rgRigRl ek ctic@oy. (110)
sol ely conposes a first cooling circuit, and the
out daRf fredze tir& 01399284 ¥h& BORBGESroRith@a0) &eWosledtdtn series to
circuit. In the refrigerant circuit (20), the
cach@fthdrderaat® codmpbsel fredzinkOdircad30 & rfihg @2 aREconidcoblihg circuit. The
(30) are connected in parallel to the outdoor circult

freéARY cirduit (3BY Mdludek RGiquef sitlgefoptvalveqBI Y&k the chd iHEreddnél the freezer
the freezing circuit (30) are connected to the outdoor

shofvdaSel{ 115) 610)and Aoy sile tobivaBle (3D) AtitBibnd Gefof on the booster unit (16)
comruni cation pipe (21) and a first gas side

sid6.OTRERIEErAt0H cRERE(118R3olelVNRnipobéed a fitst @ublghgStielRit, and the outdoor
comuni cation pipe (21) is connected at one end

unit ) 86Tkl riftReO¥hER Qburet Ei@bcircuif.40) . The ot her end of
the first liquid side conmunication pipe (21) branches

I Nt Qn tthOref@B&antircwhii(eh), tife ©ofnesbetirdud (116) Addihedreezing circuit
si de end of@?he refrigerator circuit (110) and the

(3[?%1‘69601‘1&0&& qhRafiertd Ge todeidok @ittt s40)EISIARI MBE Y&frigerator circuit
31). The first gas side comrmunication pipe (22) is 25

(1109 BRE HeSfec2ingOdifu@N 0} e cophectddl fohBe OUddePEiraiit @O) through a first
(40). The other end of the first gas side
liquid side communication pipe (21) and a first gas side communicating pipe (22). The first
liquid side communication pipe (21) is connected at one end thereof to the outdoor circuit
{40). The other end of the first liquid side communication pipe (21) branches into two, one
of which 1s connected to the liquid side end of the refrigerator circuit (110) and the other is
connected to the liquid side stop valve (31). The first gas side communication pipe (22) is
connected at one end thereof to the outdoor circuit (40). The other end of the first gas side

communication pipe {22) branches into two, one of which is connected to the gas side end

of the refrigerator circuit (110) and the other is connected to the gas side stop valve (32).
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comuni cation pipe (22) branches into two, one of
which is connected to the gas side end of the
refrigerator circuit (110) and the other is connected
to the gas side stop valve (g¢). 10 Further, in the
refrigerant circuit (20), the air conditioning circuit
(100) is connected to the outdoor circuit (40)
t hr pughera iaegene:fliperdhd cirboie @O0yMbei aiat camditiinieg (c28)it (100) is
and a second gas side comuni cation pipe (24). The

conB€aeMth the Guiddos titic@ONthbeg 4 sedondligeid (RE)communication pipe (23)
connected at one end thereof to the outdoor circuit

and( #83cond ak Sidordesuaidaddn bipe @4ntTersceont ligeikiedde tommunication
the liquid side end of the air conditioning circuit

pipé E0)is cohRc28GOBEE GaBtheftof & 18 HtHdbE Bl 10N(40) Pd (s2bhnécted at the
connected at one end thereof to the outdoor circuit

othérAM therasf toShe BaMa dtndlofteaipthriiti@fsk tihaie@0}. TheRecond gas
gas side end of 'the air conditioning circuit (100).

sidd EMthARAIcakibh hlpel@4Nss nmettedat oadbeNE thekdyd 10 uhel oatdobintitrcuit (40)

(11) includes the outdoor circuit (40). This outdoor
andCik lc6hdetdddthé StheF Biyd HRekofitd heazay aideaddldefanpar ichaditiening circuit
conpressor (41), a fixed capacitance conpressor (42),
(108N outdoor heat exchanger (43), a receiver (44) and an
out door expansion valve (45). The outdoor circuit (40)
I s 0adravhiged with two four-way switch valves (51
52), two liquid side stop valves (53, 55) and two gas

Si deySdRprie Mewve( Bk ouldooeGnit (11) idteudey tBOBhtdebI Eidddit (40). This
(40), the first liquid side stop valve (53), the first

oS Skds BPis Malided (Wit a Vieabie eanrithhc@Utempretidr SHOR a fixed

val ve (55) and the second gas side stop valve (55)

cap@éifned MRG0l ??E)!“%n%dt&éor' hedelieslcldnger ¢48YMaNicGeitve0M4) and an

pi pe (21), the rst gas side conmunication pipe

out&t?&)exgﬁﬁh%ﬁ@ﬁ@@ f43)] e Sutdbsteci RATTYE) i§ AlsoGRoAEL WitBIvo four-way
and the second gas side communi cation pipe (24),

swit@SREiI(SEI9p), 1R 1BRED silib Gropaaivabl 53, sapaai ta ee side stop valves (54,

conpressor (41) and the fixed capacitance conpressor

56)( ARIheBRAIR iRt ¢4PC ! firsCRAWH SRSy CAlvOI(SE); HeemSUES side stop
dome type. To the ‘variabl e capacitance conpressor

val{é {54), ﬁk%@édﬂd%?ﬂ&\@fdeisiopwmé (55) anil ah@Becond @&$ side stdpevalve (55)
capacCitance of the variabl e capacitance conpressor

we{ bl RO el ) 0 o o s
corhfbRich§dh Sipe g 0thel RBoEPIRIIE SRR communication pipe (23) and the second
gas side communication pipe (24), respectively.

Both the variable capacitance compressor (41) and the fixed capacitance
compressor (42) are hermetic scroll compressors of high-pressure dome type. To the
variable capacitance compressor (41), electric power is supplied via an inverter. The
capacitance of the variable capacitance compressor (41) is variable in a manner that the
output frequency of the inverter is changed to change the rotation speed of the compressor
motor. The variable capacitance compressor (41) composes a main compressor. On the

other hand, the compressor motor of the fixed capacitance compressor (42) is driven

always at a constant rotation speed so that the capacitance of the fixed capacitance
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25 notor. The vari abl e capacitance conpressor (41)
conposes a main conpressor. On the other hand, the
conpressor notor of the fixed capacitance conpressor
(42) is driven always at a ? nstant rotation speed so
that the capacitance of the fixed capacitance 11
conpressor (42) is invariable. The variable

coﬁ@@ﬂﬁt(ﬂﬂ@@uﬁ@ﬂmﬂgssor (41) is connected on the intake
side thereof to one end of a first intake pipe (61).

The THeRerfiaBlR@apdcithii@ donipitssbin{dak & donpectédPdn tHeSntake side thereof to
connected to the first gas side stop valve (54). On

ond &R1 f Nekst Ak pipBe61)l TR ofiRPafd bATHEHEORIRSHHE (61) is connected
(42) is connected on the intake side thereof to one

to BBAref gR SRCABS viREak$). WPhe(fRKor-hahb ethe%ﬂéﬁrcaﬁﬁﬁtaﬁée COMPressor
the second intake pipe (62) is connected to the second

(420 QU EorMRYted Wnt BB 1Ak Side (RFdof t6WNehRH. of AR cBAY iRhkedFipe (62). The
I nt ake connection pipe (63) is connected to the first

othbNERKES i @@conﬁqglt)aké‘?ﬁaet(hﬁ) RtDBRe @ATHOhe k8@ Tb@K@ay switch valve

connecti on pipe is connected to the second intake

(5291 Iﬁﬁ'th@@ Dhe chdl of BRirtAlleARAn&AON G %@) R d%%néc@g& to tBe GBR $itake pipe
val ve (CV-1) is provided which

(615 8hd 'tlQ:eJtﬁéF enldDfithOW ARl dbnﬁé&f&h%'ﬁe @51351 15t %&&ed fethetsB&Ind intake
end thereof. To the variabl e capacitance conpressor

plpé 462). aRdht hgrakd E&%&ﬁ&@%ﬁﬁea(ﬂ?: a CREIN ¢SO r(C@-tl?) is frovided which
di scharge pipe (64) is connec ‘ed. One end of th

alld%sst%g A fHgeRhPO ﬁcﬁ@bnl‘y?ron? 95@@1’?& RVatPtHehdrichd tthereof

four-way switch valve (51). The discharge pipe (64

br anqieshat vdrigle Q:taE:?ditaﬁ&éj do%;ﬁeﬁof ' (f4ii§r MANGE BLBE capacitance
(64a) and a second branch pipe ( he first branc

comfteRloP ¢42004 lscltirgd B%e%@q@%%cwdpm@% JEShCOABAREESHpe (64) is

to the di'scharge”si of” the variabl e capaC|tance

coxﬁ@&@& & BRI filstHblur %EJ stufh%h%ﬁfért@lprﬁ{éfdisd% @4% branches at the
thereof is connectéd to the discharge S|de of

théd XROERRFELL BESSR 4 &€dnd bihinkh BY The first branch
““branch pi pe (6§%§1%@gmtﬁ§ dlscha?%e |O||Oe(;f)zl§3ﬂe g check rane

p1p¥§5¥=ﬁ éf%é?tilsdhﬁrggrlﬁyé ded 1highed@td @WVahet ﬁl@c}faﬁéer 588 o he variable

low only fro he fixed capacitance conpressor

cap(lé‘lt?e)ncé QM‘ﬁﬁbﬂesEJ}Qﬂj i1 thE QUEonIR ariil ﬂl?@ (@ﬁ))\fﬁérlf@f 1(5 %&ﬂnected to the

one end of ‘a discharge connection pipe

éel‘%%kes?&eegf the kB callas AlREI8m tpPésQ@r (ﬁ§)4)ln ﬁﬁ%e&&ﬁl E%El'ikq{ plpe (64b) of

t he di scharge connection pipe (65) is connected

the tﬁﬁ’schla}%e pRRC@ay 4 E}%RV\@M@ h8hig dﬁﬂo\éﬁeﬁ Slich dMGvOHedeRigerant to
eat exchanger” (43) is a |n an ube heat exchanger

flowfor®¥ @ khe fik¥PRapacitance compressor (42) toward the first four-way switch
valve (51). Also, one end of a discharge connection pipe (65) is connected to the discharge
pipe (64) and the other end of the discharge connection pipe (65) is connected to the
second four-way switch valve (52).

The outdoor heat exchanger (43) is a fin and tube heat exchanger of cross fin type
and composes a heat source side heat exchanger. In the outdoor heat exchanger (43), heat
exchange is performed between the refrigerant and outdoor air. The outdoor heat

exchanger (43} 1s connected at one end thereof to the first four-way switch valve (51) via a

stop valve (57) and is connected at the other end thereof to the top part of the receiver (44)
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and conposes a heat source side heat exchanger. In the
out door heat exchanger (43), heat 25 exchange is
performed between the refrigerant and outdoor air. The
outdoor heat exchanger (43) {p connected at one end
thereof to the first four-way switch valve (51) via a
stop valve (57) and is connected at the other end
thrdugir £ Girstt lquid @ipeo B Al tiaf fitddigued @ipee(81(44)chdck valve (CV-4) is
through a first liquid pipe (81). In the first liquid
propidpé wWhidh all@vcteakfrigatant td G¥widnly Trond tiey batedoriiiac Bxchanger (43)
allows the refrigerant to flow only fromthe outdoor
towaRPthe exehanger). (43) toward the receiver (44). To the
bot t om of the recei ver (44), one end of a second
|'i qUiodthel RRtNB DY the rebeit@n(¥AG! 66k hd of stsepondaliy@id pipe (82) is
(58). The second liquid pipe (82) branches at the

confédied vengd stdphed1eo{58)N e aeddndSliqid s (82) HRaricBeaht @dother end
a second branch pipe (82b). The first branch pipe

there82mlo @ §thb‘i=‘an%ﬁgﬁ>;§td 82k Patda BicBRd bfdkh ipspeq8PPR Thedirétbranch pipe
ethe f?rs? l'i qui %e %|O€ilﬁg pi pe (E§$q a&g thelr ‘ Pip

(828£60Mmé s@doaaqmum Pige (8203 chbiricRAltoitBe S MGGIdasdd aot:ltlﬁg pipe (53)
second liquid side stop valve (55). In the secon

andBh@B&onBibPshch %Q)S SSQB) iReoT oS &iifheticd b hePieBénd @C%jld sile stop valve

check val ve ( 10 is provided which allows the

(55). 84 HheORESN biaBck pipW (828 Yoffth®5acbhe ligeid 114@ Emz() A dhdcRWan@ (CV-5)

the second liquid side stop val ve (55) e end of a

is préWifel Wibsthl AlRVPRe(BRIgekaht 40 TRRE bRY fr@mt fhe r§&@\€HBCt44) toward the
branch pi pe (82b) of the second |iquid pipe (82)

saﬂﬁﬁM@ﬁ@sM@@u@h@ﬁ%(ﬁ%&Ve (Cv-5) and the second |iquid
5

de stop valve ( The other end of the third

|| q@ind eRil BE a (BR] 1il$id PSS BtohAedtétBtd BB sBdhll bednchfipe (82b) of
15 rgcglvera(44)quurther 5|n th% third liquid plpteiﬁ\p (82b)

the 5&3)161 lﬂuﬁﬁﬁﬁé((ﬂﬁbéit@ve@%eﬁ)hebl@ vRIROYCYes) éhﬁ'tﬁ@sec@h&l ﬁ@ﬁld side stop

the refrigerant 'to flow only fromone end toward

vah vt (385, BdothBeERPEE thethird SiqaRCHIRE (83)0i i cdnfécRl 1{08@& ,tolp @@n of the

end of a fourth liquid pipe (84) is connected on

a@wsa)r eanhsd BehethitdBqad 9% Xsaky 4 ch8dk valVh e vlg) & %Ignmed which

the fourth liquid pipe I's connected to t

alloWs B reffiighidhnst 1D B FroRES e thbWerdoMt dBRF emPkreot.
exchanger (43) and the 20 check valve (CV-4). Also, an

Iout Hoak s@étﬁﬂrliiig i«p@l(s 6f}é'>knd §f HrHHOEEhid Bipe184Y RWohRected on
iquid pipe ( 4). I'n the first four-way switch val ve
the A& hstrednd 408 bf BRI stop Pal®€BY)ATRObfher énd bf the fEREHR lighid Fpe (84) is
connected to the first liquid pipe (81) between the outdoor heat exchanger (43) and the
check valve (CV-4). Also, an outdoor expansion valve (45) is provided in the fourth liquid
pipe (84).

In the first four-way switch valve (51), a first port, a second port, a third port and a
fourth port are connected to the discharge pipe (64), the second four-way switch valve (52),
the outdoor heat exchanger (43) and the second gas side stop valve (56), respectively. The
first four-way switch valve (51) is exchangeable between a first state (state shown by solid

lines m FIG. 1) where the first port and the third port communicate with each other and the

second port and the fourth port communicate with each other and a second state (state
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fourth port are connected to the discharge pipe (64),

the second four-way switch valve (52), the outdoor

heat exchanger (43) and the second gas side stop val ve

(56), respectively. The 25 ngst four-way swi tch val ve

(51) is exchangeabl e between & first state (state

shown by solid Ilines in FIG 1) where the first port
shdidiby BeokeRlines BOFIG. q? QoL the Eiest Wokthng %?J‘foﬁhﬁ%rt%ﬂnﬁlhﬁcate with

second port and the fourth port conmunicate with each

eaddldIBdr AMAGhAsTBRPPEt BAAIR thiRd bR cABnARWE Rith RAQKSRer.
lines in FIG 1) where the first port and the fourth

POT tn GREWRHING AbEr-Whi BwitBRGHIVEYBEY, 25dt bite S8LB8Ad eﬁra!nd a fourth
and the third port communicate wth each other. P

po® AFOEchnk oA ¥Rl &Ml U&h%@tl&éé%: (&s)t 'tHes§ec mﬁ pipe (62) and

second port and a fourth port e connecte

thedﬁfs@ ff@ﬁxg@ag&mﬁt 1A% REDE rés%aétweweF QHQ th?&%ﬁﬁt BEREe second

and the first fdur y Sswviat a ve
fo&-%@éﬂfe GWitdR! YalvE U(SEZ €k, se%letdh' Tk Qef&go%mﬁt\ga %ﬂ valve (52) is
four-way switch ve is sea econ
e
Rl 8 M P A B PGS0 e i
pot&d fhelthd bbfi RbmnARfidat@Rh bhG: SRy 'ﬂldgﬁé Eec‘aﬁ H'aﬁﬁhfe fourth port
with each other and the second port and ourt

co@hicaOWK %h&%@r d'a 88N 0kRE ﬁ%’é%ﬁ@@%&ﬁgggﬁ phgs in FIG. 1)

(state shown by en lines in

whidel 8L G cﬁorﬁﬁﬂi {hlaefogl%‘ EBH ceﬁﬁﬁurﬁ%gytuﬁﬂlhr%kﬁ otMlet An8@dsecond port

ot her an e secon and port

anc%mmm @{gomuglﬁmtggmr ﬂaérn t he outdoor circuit

ere are al so provi an oil separator (70),

an qj lthe LREdSOP cRLRE {4(Z}1lheré‘ﬁréhgl|s§ %{ré\;\\gﬂ%cpkﬂ%ﬂ( &g%m%}d(ﬂ) an oil

comruni cat1 on pI pe

ret i e 5 DR e Pipe (89) A SR BAKEN Hibtf o) PRgger, owo ol
1ev3_lh€%d%'hhn?e@gé@tﬁ Z%?l'ﬁvopfn‘?éﬂedﬁge :ﬁ)gp r@ﬁdiﬁ Ql%r wded in the

nd sérv separ at | rigeratl

outH@&rrHuréﬁlt%é fromthe discharge gas of the corrpressors
41, 42). f% the oil separator (70), one end of the

0' | Trh%lt [rke ARG (58) id ;vicg\ﬂ’ et ek d-glagargé r}ﬁﬁe?ﬁlﬁ Qhd serves for

urn pipe I'S connecte

sephﬁhﬂg ?Efﬁg&%tl{lg Heﬁhﬁﬁr Fll'ﬂed'm ik él%h%léﬁ%'( @“B"? It%co%@pr&é}{rﬁ)ﬂ 42). To

I'S provi e ol return pip

|
L T I R —
oil &0 BRek71Pid B@nﬂegtteékts tfié st intake pipe (61). Further, a solenoid valve

(SV-5) is provided in the oil return pipe (71). When the solenoid valve (SV-5) opens, the
refrigerating machine oil separated in the oil separator (70) is sent back to the intake side
of the variable capacitance compressor (41).

The first oil level equalizing pipe (72) is connected at one end thereof to the
variable capacitance compressor (41) and is connected at the other end thereof to the
second intake pipe (62). In the first oil level equalizing pipe (72), a solenoid valve (SV-1)
is provided. On the other hand, the second oil level equalizing pipe (73) is connected at one

end thereof to the fixed capacitance compressor (42) and is connected at the other end
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of the variabl e capacitance conpressor (41). The first
oil level equalizing pipe (72) is connected at one end
thereof to the variable capacitance conpressor (41)
and is connected at the othejgend thereof to the 25
second intake pipe (62). In the first oil |evel
equal i zing pipe (72), a solenoid valve (SV-1) is

thepobw tedirsOntakeimt (6d). Ihanolsecbhd of dewrh dqadlizidgepipé (73), a solenoid
equal i zing pipe (73) is connected at one end thereof

valve (§We) s pedidedpibist ankeroidorres {SUF1,(SAZ-R) adadjuately opens or closes,
connected at the other end 14 thereof to the first

therebly adqaalizipg e dfpragk ramduatssefCtha defrigerdtimgahachinebil Zh nige respective
pipe (73), a solenoid valve (SV-2) is provided. These

corsmessond @ly4dves (SV-1, SV-2) adequately opens or
cl oses, thereby equalizing the storage anounts of the
r ef rThgefirat intefie mRl2Yipe (68) s tonnetred aesipeedd whereof to the second intake
conpressors (41, 42). 5 The first intake side pipe

pipé ¢6)) dndl ic comeetedcht alie oher @nbtheRef anfhetfirst ineaks @dmn@h1). In the first
i ntake pipe (62) and is connected at the other end

intdkaesidzopipt @66 n@ dolandid valv@kSVi3) Red (Hdheck MalvieNE V25 ate provided in
i nt ake side pipe (66), a solenoid valve (SV-3) and a

thischrdex froml oree {ridViodarditte qli@wndeatereof. Thai cheek dsike {CWAR) allows the
one end toward the other end thereof. The check valve

refr gevar o dlolondly fiden oneednd tg@aaIthe behet bAdoDIbk YirétliAtAke Bide pipe (66).
end toward the other end of the first intake side pipe

On (E6pthed Bard) thehRcOidBtakid atdd, piph €67 €€ Bfghdeltsalae t& kighect both sides
pi pe (67) is arranged so as to connect both sides of

of théeolembigd vaivd (SWLI)e (RS irtdketshi Pipé 686)i IAttAK Secshd éntake side pipe
pipe (66). In the second intake side pipe (67), a

(67% @l sefwiott vl e/ S Y-BYVisfrotidedr ovi ded. The injection pipe
(85) serves for performng so-called liquid injection,
and The infeeticie pied(8H) senes gb peifeieial doocdllee 1fqid tifjection, and is
liquid pipe (84) via the stop valve (59) and 1s 15

congensaeat etk aihd thgeddttbelie Bgtht IR plpet B4y hix fherstdp Valvek®) and is
pipe (61). In the injection pipe (85), a flow anount

conBeljted bi thg ovtddr\ead (i8eofab tahfisshimaenhipg (615. Mathe aljkexidrSpipe (85), a
provi ded. Between the stop valve (59) and the fl ow

flovangibtint adijusitdd 0glvy @86)eof(WBLhiopehing it RhEgHIE @O pfivRRed. Between the
(85), one end of a conmunication pipe (87) 1Is

stojf e4lRe (39 énd Teflov Attousindllj @ting Relve IBHLIRI tBtr] @fioR iph®: (85), one end
(87) is connected to the oil return pipe 887) bet ween

of 4 fitn@uhicstfapipt ¢87)(1¢ QYnrabtkd! Mee shleLBMd 6f BQ cvainyiication pipe (87)
(SV-5). In the communication pipe (87), a check valve

is cofdvected tcstHer GV iretah e qB7) between the oil separator (70) and the solenoid

valve (SV-5). In the communication pipe (87), a check valve (CV-7) is provided which
allows the refrigerant to flow only from one end toward the other end thereof.

In the outdoor circuit (40), various kinds of sensors and pressure switches are
provided. Specifically, a first intake temperature sensor (91) and a first intake pressure
sensor (93) are provided for the first intake pipe (61). A second intake temperature sensor
(92) and a second intake pressure sensor (94) are provided for the second intake pipe (62).
A discharge temperature sensor (96) and a discharge pressure sensor (97) are provided for

the discharge pipe (64). For each of the branch pipes (64a, 64b) of the discharge pipe (64),
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allows the refrigerant to flow only from one end
toward the other end thereof. In the outdoor circuit
(40), various kinds of sensors and pressure sw tches
are provided. Specifically, first intake
tenperature sensor (91) and a first intake pressure
sensor (93) are provided for the first intake pipe
one i gh-prédsee aomndh (98)dk proviteder at ure sensor 25 (92) and a
second i ntake pressure sensor (94) are provided for
t he Feehenthn dhalker Rirpen(@2dture Aendds (B gl berpadedrufa (48) are
sensor (96) and a discharge pressure sensor (97) are
proRided ifee thef ditdodr h@itdil $ % Micke Ot o Gart €48)-sefrdy 0@a6dtT £f td the ocutdoor
branch pi pes (64a, 64b) of the discharge pipe (64), 15
hea@Bgchahgd-(@8pssure switch (95) is provided. Further, an
outdoor air tenperature sensor (90) and an outdoor fan

(48X A#F €onditidwiddednitpr the outdoor unit (11). The
out door fan (48) sends outdoor air to the outdoor

heata e aibeEratodd) thed alr Abdndistinhid AR ) Ui provARed with the air

descri bed above, the air conditioning unit (12) is
condUtDHi S SiraMit {Y00NEnahe a_irm_dmomg,y Aeeuit (190), tihdrd QP prdvidded an air
the air conditioning circuit (100), there are provided

corRticief expa@Bidh vhRBE1 0B eRania toyditibel HE xMAHo @ T18)in this order
condi ti oner heat exchanger (101) in this order from

frofhhel ligbilddsiaé dgdenRvar®ViRE C%its hgdgasd stheRo€NThé Ker @ehditioner heat
The air conditioner heat 10 exchanger (101) is a fin

excAftber UE1)NR3L AXENARIR hk KERSSed bl ctotR TR RDePRId PEMSms heat
heat exchange between the refrigerant and roomair.

exchifeAbdtwE Qe trb PRBFan® ¥RA Fin® Bir VEh' Sir CdRBiondrexphhsion valve (102)
el ectroni c expansion valve. A heat exchanger

Eah%ﬁkgbﬁkQﬁgmﬁﬁﬁpﬂﬂvé103) and a refrigerant tenperature
sensor (104) are provided for the air conditioning

uni 1a hdad)exchiifzeh eahp@xahanges: HOBPah& tallefrigelant S8APSature sensor
(103) is nounted to the heat transfer tube of the air

(10GPRRY bR iR athe SKC BaEEInihd Alt- (1I&m@méétg@£cﬁ%%er temperature
tenperature sensor (104) is nounted in the vicinity on

senEJ}e(Olggﬁ iShid@nte8Nd B HebetrAhsterCRBE idf 1RO aR%cdrldl okt heat exchanger
(100). Further, an inner tenperature sensor (106) and

(108)) THRI refr R tdrRftrdrd #RsélA0)) ATBoRAY ified Vighith BE the gas side
alr conditioning unit (12). The air conditioning fan

end(cfQhe aﬁ%ﬂ%ﬁbﬁ’lﬁ?‘cﬁkﬁjt (1T00H NeurBfRe Pint iAndNE€mPLrature sensor (106) and an
condi ti oner heat exchangeér .

air conditioning fan (105) are provided for the air conditioning unit ($2). The air

conditioning fan (105) sends room air in the shop to the air conditioner heat exchanger

(101).

(Refrigerator Showcase)

As described above, the refrigerator showcase (13) is provided with the
refrigerator circuit (110). In the refrigerator circuit (110), there are provided a refrigerator
expansion valve (112) and a refrigerator heat exchanger (111) in this order from the liquid
side end toward the gas side end thereof. The refrigerator heat exchanger (111) is a fin and

tube heat exchanger of cross fin type and composes a first heat exchanger. The refrigerator

heat exchanger (111) performs heat exchange between the refrigerant and air inside the
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20 (101). (Refrigerator Showcase) As described above,
the refrigerator showase (13) is provided with the
refrigerator circuit (110). In the refrigerator
circuit (110), there are proygded a refrigerator
expansi on val ve (112) and a refrigerator heat
exchanger (111) in this order fromthe liquid 25 side

refegetatoowdn dthe heyalsansli dlee eafdgerator endpansivre valve (il g2y &t an electronic
heat exchanger (111) is a fin and tube heat exchanger

exmphsionogkef i n type and conposes a first heat exchanger.
The refrigerator heat exchanger (111) perforns heat
exchahgat behaegen ttipemabire isgeonit 133 rrhdad refripgauteteniperatdre sensor
refrigerator. On the other hand, the refrigerator

(11d¥ pan providadaforeth¢ Trdftjgergomashostoast (13)i dheeheptasilanger temperature
val ve. A heat exchanger tenperature sensor (113) and a

sensexf (1i1d g isandurntedpe tiat hene trawsfeomube f 114) refnigergtoohead @edcliamger (111).
the refrigerator showase (13). The heat exchanger

Th¢ esfpgeratitempetatae nsngor (1143)is msoumedninatle vividityeohthatgas side end of
transfer tube of the refrigerator heat exchanger

the( fetiiyeratbhecircaftr (Ig@) abtuthemae rdtigeratos ereaperatirt 49enssr (116) and a
mounted in the vicinity of the gas side end of the

refirigdratog €araflds) atermrovided TdiOthe réfitipbiagor, shawecader (1§p Ak atfrigerator fan
tenperature sensor (116) and a refrigerator fan (115)

(118) eeptsoair desddd die felfidgerator ispewedsor(l13howdeas ef(idGator Heat exchanger
refrigerator fan (115) sends air inside the

(11aefrigerator showcase (13) to the refrigerator heat
exchanger 10 (111). (Freezer Showcase) As descri bed
abo\(BredzbeShowemey showcase (15) is provided with the
freezer circuit (130). In the freezer circuit (130),
t herdes deseripgdoatiodegtha ffeeeazebbwexeals) dproeidee with3hy feeder circuit
a freezer heat exchanger (131) in this order fromthe

(130).dnitkk fecker einclit (180}, dhérbaregasvisiede fesrderléxphiwisreodlvd (I32) and a
freezer heat exchanger (131) is a fin and tube heat

freeee henn@echaniec(13$ 5 irf this érdpefromnte tiquidasdsernl tveanhthe gas side end
heat exchanger. The freezer heat exchanger (131)

thepef fTHenBechelicat excHaapeq18Etinadm iritube hedt getlanizeofttross fin type
air inside the freezer. On the other hand, the freezer

andexqapsEeon secadbndehdat 2athdngen Thel eizeoheat exxipmass (I31) performs heat
val ve. The freezer expansion valve (132)

exchange between the refrigerant and air inside the freezer. On the other hand, the freezer

expansion valve (132) is an electronic expansion valve. The freezer expansion valve (132)
1s an expansion valve of which opening is variable provided in the freezing circuit (30).

A heat exchanger temperature sensor (133) and a refrigerant temperature sensor
(134) are provided for the freezer showcase (15). The heat exchanger temperature sensor
(133) is mounted to the heat transfer tube of the freezer heat exchanger (131). The
refrigerant temperature sensor (134) is mounted in the vicinity of the gas side end of the
freezer circuit (130). Further, a freezer temperature sensor (136) and a freezer fan (135) are
provided for the freezer showcase (15). The freezer fan (135) sends air inside the freezer
showcase (15) to the freezer heat exchanger (131).

(Booster Unit)
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IS an expansion val ve of which opening is variable
provided in the freezing circuit (30). 20 A heat
exchanger tenperature sensor (133) and a refrigerant
tenperature sensor (134) arg provided for the freezer
showcase (15). The heat exchanger tenperature sensor
(133) is nounted to the heat transfer tube of the
f r eazelesdirtl aByed) @ndietoste adit (16} ieprof ket ivges thetbooster circuit (140).
tenperature sensor (134) is nounted in the vicinity of

In thB&hoga@r siregt eng)) Ofhetdigre proozéra Bodstati donfptSddr (141), a four-way
Further, a freezer tenperature sensor (136) and a

swildh8RERS (182 anld agdsatRPi1gonovi ded for the freezer
shovvcas(e (15). The fI?aeegerBfan (135) sends air inside

t he The aRe8ter cEMEWEASE(141P]s h hehhierid k@BAdoniiR@dsor of high-pressure
exchanger (131). (Booster Unit) 17 As descri bed above,

dorkd & pROPS I1RbodRES cdrdfikssof (I1T)\Wlstatc powét it @@SAL4n inverter. The
R L S S A v 1(?%), there

S4iBnBE Qf HEdbddsRP AnSre FONRILDSAT varidbld in & hheMaat an output
capsv:/i tch val ve (f42) anéea %pﬁ?s p;th (1%%). The P

freqU@RSY 6 the PRRIRS £KUhahddilth dhinge 6 oREbE sFeetl Afthe compressor motor.
conpressor of high-pressure 5 donme type. To the

Th%fe?@oxﬁﬁf@i&%f&’[? coktpbies LhuBGbipFesB@er i s supplied
via an inverter. The “capacitance of the booster

COMhEe$30¢tel ddhidreisdr VA1) 3DL&hnkfed alMBRMRAKd §ad tifeof to one end of
out put frequency of thé inverter is changed to change

an ihb&e{p%@{lﬂ@ﬁaﬁcp%%nﬁéct&hﬁ L£@EMLESHle tHREDT 0 odd1End of a discharge
booster conpressor (141) conposes a sub conpressor.

i 0O £539%) tdd' e kchABBgRpEIM) A8 ddnhaked at th
plpgirtgé%t ﬂg%e%l%&t@gﬂgn?en)d of e10 gn fqnﬁgteqpﬁ@)e (143) o

resfEdfvé SthePANRU&GE Ab aFot-RaP /A6 sdide(l4greof to one
end of a discharge pipe (144). The iIntake pipe (143)

and Thherdi-sehantiec P vRfe(A44) iR RBnsQMEGE @d fiddt HAIE thereof to the
respective ofher ends thereof to a four-way swtch

diséh%}géepi?égﬁﬂ aEis§ Quhe MEY af Wist&IrdVirY hetebd 3d thé intake pipe (143).

connec att a first port thereof to the discharge

AlsB] i fodAdhy 308tch SaRRNMEE! REogheReSRCH IErdIR tHh&iTadfthe gas side
to the intake pipe (143). 15 Also, the four-way

sto?%ltug (529 "ﬂlxr\f’ﬁ%l(e ﬂngag Ardl i6 ORe{A %t A¥orth oM fHErdFHS the gas side end of

hereof "to t as side stop valve (32) through piping
the @fé@zér%i&eﬁ][em)%o%tgh %iﬁiﬁg.tne%ﬁi-ulagi angrRh valvel(182)0i8 ®xchangcable

side end of the freezer circuit (130) through piping.

betB& § Fb-RY (S likdicMBal B§ sblkd Zhed &1 PXThBNGRAR}E: first port and the
third port communicate with each other and the second port and the fourth port
communicate with each other and a second state (state indicated by broken lines in FIG. 1)
where the first port and the fourth port communicate with each other and the second port
and the third port communicate with each other.

The four-way switch valve (142) composes a switching mechanism for alternative
exchange between a first operation and a second operation in the refrigerant circuit (20).
The first operation where the booster compressor (141) sucks the refrigerant from the

freezer heat exchanger (131) and discharges it to the sucking side of the variable

capacitance compressor (41) is performed under a condition where the four-way switch
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between a first state (state indicated by solid Iines
in FIG 1) where the first port and the third port
communi cate with each other and the second port and
the fourth port 20 communicajge with each other and a
second state (state indicated by broken lines in FIG
1) where the first port and the fourth port
vaheo(talhiic ate tonithieh fies cdtatat he comtredt, t the sseashdpgration taidhe booster
the third port conmunicate with each other. The
confpeessemgld 13 Wutkh theatefggdrigt2fromotheoisgaateniht athéxuvdhanger (111) and
mechani smfor alternative exchange between a first
dischpeati wnthaftkeaersSiemo Brclapgeratlddnis perfdimed afudege candition that the
circuit (20). 25 The first operation where the
foulb@as beitcle 04lpE €60 s el dblthe Seahd stde refrigerant from
the freezer heat exchanger (131) and discharges it to
t heTsubKidRgh&be il (UMY avadil sdPacatoc @S, 4 highepressure switch (148)
conpressor (41) is perforned under a condition where
andt A &lidchufgeVeivle Soetle Ralk@ (APDY erd aYided it ahist ordendrdm rtke booster
state. In contrast, the second operation that the
conP@SHE(1 41 ¢ Rk € SiscOfouf-ad )switdh kalvie(@42)e The dbeharge kidertheck valve
the refrigerator heat exchanger (111) and discharges
(149}t allcdvd e eeezalt thaRiw exBhabgethe(Boddler icBmpadstar (18d) toward the
under a condition that the four-way switch val ve

fourlt w4y hwitsh $@be (¥hhe second state. 5 To the discharge
pi pe (144), an oil separator (145), a high pressure

SW 68 ofl k4SaratoR (W53 séfiasabofeGparhtitey mbEGHe vidlfnogn thb489charged gas

are provided in this order fromthe booster

of tEOBHE L& Rnprdddy) (UaVard dihsephfissr 1a35) BwWohséttadlovéne end of an oil
(142). Thelgischgrge si de check valve (149) allows

retut Bipe €1 46)0FNhaBthet end bPie @l étuirh @ipet (1860 @Biuicted to the intake pipe
conpressor (141) toward the four-way switch val ve

(14148 oilkeruih pipi (146 eRBkideDs chpitRy 9B a4 EBhe refrigerating machine

refrigerating machine oil fromthe di scharged gas of

oil sdiRrAPH @ie 6NNRPAAHR(1§3Y4E) senl bacloitd e PaikatOEide IotSthe booster
is connected to one end of an oil return pipe (146).

compi&ssit (191) @inchidfthé BB r&thin Fipé 4s)pi pe (146) is
;:E)gnnecdtled)to the intake p?gew(hs). The oil return

Pi peme 1) of B BFRSs PadePido) ik YeonHbed 14 4) pipEM@hich connects the
refrigerating machine oil separated in the oil

fouSRRAEREN vAIV4 $142) and @i fr&aeKcitdit (180 UK iofteer ehdef te bypass path
t he booster 15 conpressor (141) through the oil

(St aonn ol .l as aBigson €
discharge side check valve (149). Further, in the bypass path (150), a bypass check valve
(151) is provided which allows the refrigerant to flow only from one end toward the other
end thereof. The bypass path (150) composes a bypass path through which the refrigerant
flows only during a halted state of the booster compressor (141), bypassing the booster
compressor (141).

(Constitution of Controller)

The refrigerating apparatus (10) of the present embodiment is provided with a

controller (200). The controller (200) is provided with an opening control section (201) and

a switching control section (202). The opening control section (201) composes control
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four-way switch valve (142) and the freezer circuit
(130). The other end of the bypass path (150) is
connected to the discharge pipe (144) between the oil
separator (145) and the disgfparge side check val ve
(149). Further, in the bypass path (150), a bypass
check valve 20 (151) is provided which allows the

mepwes for gentasiting thef dpeningrifythd froereo aepansidntvaher (d32 h ©nothhether hand,
end thereof. The bypass path (150) conposes a bypass

thepswiicliihg cuoghrolvsectiont K202) edampeearpntrél owsnorfby puformipg control
a halted state of the booster conpressor (141),

opdyytixas Kirrthe bhesttroastmessoc Gl es sxechafjel fiom (heowsdnd opdratmon to the
of Controller) 25 The refrigerating apparatus (10) of

first bperpties eithe esfigehiameditenitg2@y ovi ded with a controller
(200). The controller (200) is provided with an
openDeriyin®Oipeeiti@ect i on (201) and a switching control
section (202). The opening control section (201)
conplise snaiwndpeddtich® wilnis fdescribedt vl lof ndriting opmationg that the
of the freezer expansion valve (132). On the other

reffigerdiing dgparaud (1Ohpadorasnt rol section (202) conposes
control nmeans for performng control operation for
t he (Woolhgopeatiphpssor (141) at exchange fromthe
second operation to the first operation in the
r ef Mhoeioiing dpefatioh] alr2@pide She RefrigergorOpiervedas® i1 Mhand the freezer
mai n operations will be described out of driving

shovasalliso fiscddial addBe alrebndigoniagivag (@pPpaiodd wsn 4i0)o cool the inside
perforns. (Cooling operation) In cooling operation,

of theshomsi de the refrigerator showcase (13) and the
freezer 10 showcase (15) is cooled and the air
conadid stommnig RIG. 2, (heXAirscat-svak gomchivalvieqStpald thB&econd four-way
inside of the shop. As shown in FIG 2, the first

switciUvalvays2 \sird 61 ty akevBirs( bidje ianbe bhiosecioduit @O rFhsapur-way switch
switch valve (52) are set to the first state in the

valoeI {42y isCidtCiol the( Af3) .staldrén fibeibovatyr sitthic H140)alFuethéd 4B¢ outdoor
is set to the first state in the booster circuit

explahdion .vahuer (bR 1is clob&l ol dady openigx pALR! &N coddivéndr4Xpansion valve
cl osed and each opening of the air conditioner

(10eX pwh. SieOipeyaaby expansion valve (112) and the freezer expansion valve (132) is

adjusted appropriately. Under this condition, the variable capacitance compressor (41), the
fixed capacitance compressor (42) and the booster compressor (141) are driven. Since the
four-way switch valve (142) of the booster circuit (140) is set to the first state, the
refrigerant circuit (20) performs the first operation.

The refrigerant discharged from the variable capacitance compressor (41) and the
fixed capacitance compressor (42) is sent to the outdoor heat exchanger (43) through the
discharge pipe (64) via the first four-way switch valve (51). In the outdoor heat exchanger
(43), the refrigerant radiates heat outdoors to be condensed. The refrigerant condensed in
the outdoor heat exchanger (43) flows into the second liquid pipe (82) via the receiver (44)
and is distributed into the respective branch pipes (82a, 82b) of the second liquid pipe (82).

The refrigerant that flows into the first branch pipe (82a) of the second liquid pipe
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(102), the refrigerator expansion valve (112) and the
freezer expansion valve (132) is adjusted
appropriately. Under this condition, the variable
capaci t ance conpressor (41),(jhe fi xed capacitance
conpressor (42) and the booster conpressor (141) are
driven. Since the four-way switch valve (142) of the
(82pdosdistribaiedC thrbugdhl 489 first $iguidt @ideheominfudicasibat gipet {24) into the
20 refrigerant circuit (20) perforns the first
refripRedtad difvhit (Th® andfihid fegzantirdiis@Bay.ged fromthe
variabl e capacitance conpressor (41) and the fixed
capIak renigeraf Ol 86&9intb 489 rdff g&aidh cireuit NE100UE datited in pressure
heat exchanger (43) through the discharge pipe (64)
whel Badshi fHer felfrig@ator \GRYarRMnl GAlvY ILYE), (a8d) theh Nist fifroduced into the
out door heat exchanger (43), the refrigerant radiates

refr{iRdto0Rd 8 eREnk & qgfl)?@ﬂ@}ﬁ{‘&ﬁ@gerﬂ_ﬁ? hEz&fdki:Eﬁ{g@f‘gl 112, the refrigerant
condensed in 25 the outdoor heat exchanger (43) flows

absbbk Dehthf SEGRNE the GblirideRideo(B2dvapbtdd) At B&elime! theddhporation
and is distributed into the respective branch pipes

temp&dture $EMe RIfrifdrgntSiecen@, ForOdliath il R®0(B2) °C ih'@e refrigerator heat
refrigerant that flows into the first branch pipe
L) (ah) e Resenht kbl orste@ i thedRfi{R 2ol BealleRéH: h?&t ?dl1) fl

am;ﬁ%%ugh ghe fi?§? Iiguﬁg#sfde cgnnuﬁgca?ion pipg Zf) ) flows

intol e Firkh@s i EdrBBLALMorChipe Y1), (i HQ) relisbrifdf shd\0@%€(13), the air
circuit (130). The refrigerant that flows into the

insil€ithd Ba¥igd@for GobRHith thd @itgbl%tdrel‘igd? egcHaRgd @33V supplied to the
when passSing the refrigerator expansion valve (112),

insi@0 Gf tthe RefrigBrakdl cOABASH tBhBetaiife insidehid Bdtigéaior NSaept at, for
exchanger 5111). In the refrigerator heat exchanger

exafnplel hbodtBecc ef ri gerant absorbs heat of air inside the
refrigerator to be evaporated. At that tinme, the

evapgg %ﬂig&mﬁtﬁm\@é St frdeb& diRlilti(#50)ateduted B preSure when
for exanple, about -5 "Cin the refrigerator heat

pas ﬁff% RN GRE ek Jf:?{?.}uﬂllsio-ltlh GalveiI3nehANthe&Y P MHiAidRbed thibRBe freezer heat
refrigerator heat exchanger (111) flows into the

exchdrpet (093, K 88 FRUBURSLLIOMPI P10 28 refriyeld® absorbs heat of air
refrigerator showase (13), ghe air 10 inside the

insil&fthd GREAOfc BOUVEFbrhRd! A8 thef GhREHRd QUafiRAloL XENENARFe of the
(111) is suppliedto the inside of the refrigerator,

refridRrdndal s, UBMBRIANIK! 830 POIidemb Needzef hiAeh@hMgek $131). The air
Kept at, for exanple, about 5 'C. The refrigerant

insifd @t HeOMS doBle@ ihNBe fFR8GChef idkEhiget {BA) it SupSIICRAhe freezer

in pressure when passing the freezer expansion valve
showdad@) (15ANG thhethe tempkRhi@ IHGEM thd frBedch§s kESCAE For'\@@inple, about
-20 °C.

The refrigerant evaporated in the freezer heat exchanger (131) flows into the
booster circuit (140) and is sucked into the booster compressor (141) via the four-way
switch valve (142). The refrigerant compressed in the booster compressor (141} flows into
the first gas side communication pipe (22) through the discharge pipe (144) via the
four-way switch valve (142).

In the first gas side communication pipe (22), the refrigerant sent from the

refrigerator circuit (110) and the refrigerant sent from the booster circuit (140) are joined.
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15 exchanger (131). In the freezer heat exchanger
(131), the refrigerant absorbs heat of air inside the
freezer to be evaporated. At that tinme, the
evaporation tenperature of t refrigerant is set to,
for exanple, -30 '"Cin the freezer heat exchanger
(131). The air inside the freezer cooled in the

Théd, a8E ehushpaiedexehmnge fldws3fbm theSfBPbaseeldé Qofndinication pipe (22)
freezer showcase (15), so that the tenperature inside

tovidie the €68 8fitaks pifRN61 Rtandfi® kuekedMRtoethe aREHble cdBaci@fcdbompressor
The refrigerant evaporated in the freezer hea

(418 XThev@Rble dapaditank©®WsmpiEor (D) coRQRedey the Iﬂli@st@ut:kéd%%geram and

and i s sucked into the booster conpressor (141) via

distH@gdsAtHor theYirst BYrch pipealeus) dfkfe dischge pi gg ?er ant

conpressed in the booster conpressor lows into

t he dhih £t otHEShanitl Othe GOFHPSRHNE Hdk PBWRI iR t(qg%a,-cohhnﬁm 15119@ (82b) of
di scharge pi pe (144) via the 25 four-way switch valve

the(skégnd ligRidt fige f(82)sts ?ﬁh&i e tHeOP B GabhiAR dRcBR (ﬁ@@) through the
the refrigerant sent fromthe refrigerator circuit

sechid Alquad diden @oﬁlﬁfuﬁlicﬁﬁbﬁgﬁp QSI) fméﬁlgerlaﬁpﬁia@rﬂows into the air
circurt (140) are joine t he "t hus j oi ned

colddidriger@bitf {1005 1§rﬁﬁhééﬂe i 'ﬂr%su&a%v&hd?assm the ajr conditioner
communi cation pipe (22) toward the firs ake pi pe

expafidibn vaRA (1 8Sé:lﬁiktﬁgn I 0frRrolil& Mafd BPLE 6ABRGAL MG exchanger (101).
conpr essor He vari abl e capacitance conpressor

In thé hir cORTRLESIRE éﬁﬁaﬁéf} $100Y kB EetFiBE b h Qs BIbS h@&q‘rom room air to be
discharges it to the Tirst branch pipe (64a) of the

evaPbRRdiR Y ﬁle%lp&nﬁﬁﬁnméuﬁ‘glbﬁ‘ QhOtdRH at @BGled ihe air conditioner heat

refrigerant that flows into'the second branch pi pe

exch84) (981) it RE ;t)ﬁl%@locBC{hc]: LIy, AHRIBRi % el o§éi9cp i g atnocondmoner

the air conditioning circuit (10 hrough the second

heak 'eﬂé’daglﬁéﬂ d91% A8 rlhﬁ)a%b YutdRioP %1&313)(40)-@15 thé Eé’c'o?@ rf@?lt way switch

that flows into the air conditioning circuit

vali@ (9 e Padsts EGRHULE MBER R s@ﬂtcﬁlh»eal@é {51§QRdihd QR8hd four-way

expansi on val ve (102), and t I's Introduced 1 nto

switdhevaie (5-2? nelichis QRRY, HRPdheRXS r%ﬁﬂ&@rln{ol@n]:)ﬁxe& Qaﬂrﬂhttaﬂ& compressor

air condi tioner heat exchanger (101), the reftigerant

(428DeeE t}f‘eatseéoﬁlgnlrftiﬂfémpﬂier (6B, Ofne %@OE@%&%&%& essor (42)

air conditioning un the roomair cooled In

conﬂiréss@@ﬂﬁ' thﬁ@ﬁﬁke&‘ﬁ@ﬁger%%ﬁr&%ﬁargw&}o e s%&’cﬁf?i! Brrﬁﬁjchtlﬁpe (64b) of

the shop. The refrigerant evaporated In the

the SEMAL HiRASLe pliRA4EXCchanger (101) flows into the
out door ci rcwt (40) via the second four-way switch

{First Heating Operation)

In a first heating operation, inside air is cooled in the refrigerator showcase (13)
and the freezer showcase (15) and the air conditioning unit (12) heats room air to heat the
inside of the shop.

As shown in FIG. 3, in the outdoor circuit (40), the first four-way switch valve
(51) and the second four-way switch valve (52) are set to the second state and the first state,
respectively. In the booster circuit (140), the four-way switch valve (142) is set to the first
state. Further, the outdoor expansion valve (45) is closed and each opening of the air

conditioner expansion valve (102), the refrigerator expansion valve (112) and the freezer



10

15

20

25

val ve (52), passes through the first four-way swtch
val ve (51) and the second four-way 15 switch val ve
(52) in this order, and then, is sucked into the fixed
capaci tance conpressor (42)2 hrough the second intake
pi pe (62). The fixed capacitance conpressor (42)
conpresses the thus sucked refrigerant and di scharges
expahsiba vdlee S@8DNds idpnedd pppepfifel) Ohdert fifs RN, the variable
di scharge pipe (64). (First Heati'ng Operation) 20 in a
capfatita@ice heatpreigoo e alndabe bobsttdCodpresics (19D &€ drivehid the fixed
refrigerator showcase (13) and the freezer showcase
capaditncandnipiessat (4D)0R dialte@NANG, WY butddey h%%x%h&%@m:g%)' is in the
to heat the |ns!de pf t he shop. As shown in FI 3,
halted stdi€ wothbdoe réfrigetaht tol ¥09ent. 19 elthe fdurlpdy swidsh wald §1|212) of the
valve (51) and the second four-way swtch valve (52
boddte? chelit (D40)hie seerOid frb@dttreaihd reifretdni Sircd @) performs the first
respectively. In the booster circuit (140), the
opdr@iy way switch valve (142) is set to the first state.
Further, the outdoor expansion valve (45) is closed
and T%@kafﬁgﬁﬁhtnﬁis@ﬁaréélﬁ R the %H?iableoesﬁac%&%n%bxﬁg essor (41) is
valve (102), the refrigerator expansion valve (11 S
intreBecednigitd HRLARTcoRditRUBANSH Wk cNAIgYE (1011?231" the eﬁpbflﬁﬁiﬁgning circuit

appropriately. Under this condition, the variable

(100RRFOUEIRNEE SOSHN 88 Qide( bhimamdatidie g?%??‘@r ah@REEL S8 ates heat

(141) are driven and the fixed cap nce conpressor

outdded} td e Rahd@ded. Ah ¥ ait REnAHLAAL ﬁmhe(@hf &L R %frtl'%élg)ei in the air

isinthe halted state wi thout "the refrigerant

condfither R %Qcﬁa'ﬂ?e{ 611'0%; Weyip B ShnY 8hofe Thi4erigafant Bt&-hcgnsed in the

booster circui 4 is set to the first state,

air ESAdil &Rk doht Stdhatbdr (18D) isRBAT BRI NE olitdodt circuit (40) through the
operation. The refrigerant discharged fromt he

N i@l &i caBRELARGSoIC BIFRN (@3 ( iovs 1 iquid pi
Secint(;@?helair conditi%nggﬁﬁgéﬁ%gggﬁ%%égfwi%l1$&g#£§%éhqmdlnpe

wzpymlﬁpﬁgaygqgu?g circuit (100) through the second gas
si de comuni cation pipe (24), and then, radi ates heat

10 oyt daRESrahOthRENSROREOBRGecdd H(ﬁ‘lﬁ]gbé 758 .kﬁsitit?ﬂt&gthrough the

unit (12), the roomair heated in air ” con oner

firshRlid 8 HARARENiEkRD pips (251? %bitﬁéﬂréfﬁ%%gﬁr shen (ﬁgﬁztand the freezer

refrigerant condensed in alr c Itioner

circ@X (IBR)OR the tefpetRorSitvcRRCH 3T Snd fR MALAOwWeheLUsS, inside air is
(40) through the

cooled as in the above cooling operation. The refrigerant evaporated in the refrigerator heat
exchanger (111) flows into the first intake pipe (61) through the first gas side
communication pipe (22). On the other hand, the refrigerant evaporated in the freezer heat
exchanger (131) is compressed in the booster compressor (141), and then, flows into the
first intake pipe (61) through the first gas side communication pipe (22). The refrigerant
that flows into the first intake pipe (61) is sucked into the variable capacitance compressor
(41) to be compressed.

In this way, in the first heating operaﬁon, the refrigerant absorbs heat in the

refrigerator heat exchanger (111) and the freezer heat exchanger (131) and the refrigerant

radiates heat in the air conditioner heat exchanger (101). Then, the shop is heated by
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second |iquid side comunication pipe (23), and then,
flows into the second liquid pipe (82) via the
receiver (44). 15 The refrigerant that flows into the
second liquid pipe (82) is diggtributed through the
first liquid side communication pipe (21) into the
refrigerator circuit (110) and the freezer «circuit
uti{izig@)the heatt thet thef refrggerartt absahe diwas ¢hy iiBidearid in iee refrigerator heat
freezer showase (15), inside air is cooled as in the
excliaoge (3bb) andgho freezt heat . exTlemgeflBiyer ant evaporated in
the refrigerator heat exchanger (111) flows into the
fi r dt shotldbe npigdeh{tahy fickd camghitirve chbmpsdssgra@2pimdg b2@riven in the
comuni cation pipe (22). On the other hand, the
first &b atingeomnaticny Afiatladred diine thediedeaparitaheatomeesson (P rdepends on
(131) is conpressed in the booster conpressor (141),
codimg lbhdmin the exfeigemton shinvecast i(IHtandrnhakeeqer powety (15). In this case,
through the first gas side conmunication pipe (22).
parThé the frefrigeraan that tfhmts fotowse first dnthke pfper @) i bwdked dhpethe fixed
(61) is sucked into the variabl e capacitance
capmoigaroecoarpressdl(d2) chrbwptrihampitelssathne@fon pipt (63 andyhe debond intake
the first heating operation, the refrigerant absorbs
pipe€él).in the refrigerator heat exchanger (111) and the
freezer heat exchanger (131) and the refrigerant
r adi(SeamdHaiating)Olpleeatiin) condi ti oner heat exchanger
(101). Then, the shop is heated by 23 utilizing the
heatlnt feabnd huperaeibh] ger amideabs ahdshép dsnHebiedi #sfi@hdifirst heating
in the refrigerator heat exchanger (111) and the
opdratbey dihelveadndebeatiag gperatidid i) performad duthd dase nbedhé Redting ability
the fixed capacitance conpressor (42) may be driven in
is exbessivieiin slie figah¢atigg operagibth.on. Wiet her to drive the
fi xed capacitance conpressor (42) depends on 5
cool AnghdvanihsFIG) 4t e firef fougevaztsavitchRaiwase) addBiheadébnd four-way
the freezer showase (15). In this case, part of the
switel walger(8R) atehadt thlthevsedonilostéth €infthe Slutdodt akeuipi(9®). (Iht) four-way
is sucked into the fixed capacitance conpressor (42)
switdir valo (1429 i$ ndtak ehcfirnnetate @rthe bpestdr&cund40)h Pussotd outdoor
i ntake pipe (62). (Second Heating Operation) 10 In
expaasion dvabjeef4d) iivolostdend radtdepafing bE tlehgip cbadifiemdragkpassion valve
inthe first heating operation. The second heati ng
(lﬂmg_eﬁh_atrieﬁigeiraopemﬁmimdvdwe (he)cagetheh@észet Bepdedhi Wlve (132) is
ability
adjusted appropriately. Under this condition, the variable capacitance compressor (41) and

the booster compressor (141) are driven and the fixed capacitance compressor (42) is
halted. Since the four-way switch valve (142) of the booster circuit (20) is set to the first
state, the refrigerant circuit (20) performs the first operation.

Part of the refrigerant discharged from the variable capacitance compressor (41) is
introduced into the air conditioner heat exchanger (101) of the air conditioning circuit
(100) through the second gas side communication pipe (24) and the other part of the
refrigerant is introduced into the outdoor heat exchanger (43) through the discharge
connection pipe (65). The refrigerant introduced into the air conditioner heat exchanger

(101) radiates heat to room air to be condensed, and then, flows into the receiver (44)
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IS excessive in the first heating operation. As shown
in FIG 4, the first four-way switch valve (51) and
the second four-way switch valve (52) are set to the
second state in the outdoor g4rcuit (40). The four-way
15 switch valve (142) is set to the first state in the
booster circuit (140). Further, the outdoor expansion
threughyiae (sag)nd; liquid skleorraumieationagph (3 ad the éhléc[) Hquid pipe (83) of
condi ti oner expansion valve (10;%3,_ the refrigerator
theenyipdaesi comeuitdHQ)e The refrigsrant dnfeoduced mip th paidepbhea gixghanger (43)
(132) is adjusted appropriately. Under this
radwpggsdhical ontdopisdo\bgrdoadensed.cppdchen rftrovsciobpthessentver4#y) through the
and the booster conpressor (141) are driven and the
first ligeid rdpg@di.t ance conpressor (42) is 20 halted. Since
the four-way switch valve (142) of the booster circuit
( 20)Thegegerand thah Sopis fsm thetracedvert(Hé) mdd thegeecndtliquid pipe (82) is
circuit (20) perfornms the first operation. Part of the
distributedgthrowgh thes Grstrlippdd fsidenearhmunization [pepec §4da cinton e refrigerator
conpressor (41) is introduced into the air
cirandin §1%0) oarel thee ditcezorctiangie(130)0 2} iof thehfirshiheating operation. In the
conditioning circuit (100) through the second gas
refsgatator shoricase (fl B pangithre fré@ety shodcashe(16),tbe ipadd anfistdoeled. The
25 refrigerant is introduced into the outdoor heat
refegeriengeporatkd) int the oeffjigetabe fhiat ehebragger @dhhBows dmtophedirst intake
(65). The refrigerant introduced into the air
pipe dad} throngh thee st egas hadg eommub@tjion gapat(22). KWeathet other hand, the
roomair to be condensed, and then, flows into the
refmgraitvesapéritd @dthe hreeagih hedt exseangad (1319 us dosipd®ssed in the booster
comuni cation pipe (23) and the third |iquid pipe (83)
congfresson é141) atobthen, flows tnt¢ 4@) firsTingakegpipe ¢eb)ahtough the first gas side
i ntroduced into the outdoor heat exchanger (43)
commdniatéen pipai(2uTbomisgdrantibatdorvdanwetie fiastdntakepipe (61) is sucked
flows into the receiver (44) through the first liquid
intgfhpeafigdly capacitheceraimmirgmsonfd#l ) tohizt cdohprasseflr om t he
receiver (44) into the second liquid pipe (82) is
di stlnithistveay, tihrtbeigécank enehting topénatjom,dths irefrigerant absorbs heat in the
comuni cation pipe (21) into the refrigerator circuit
refif et @pr head exblpanigeedAd) and theufir¢ezé BOY excsanger (1BE) fnd 8te refrigerant
heating operation. In the refrigerator showase (13)
radguted hedae irf theeae cosditmradea &&hangdnd 10 hsardethaioutdeer heat exchanger
cool ed. The refrigerant evaporated in the
(43).dfurihge itlae eat Heatheaxfriparape ebsottislfrorh [thamsidatarr it e felfigetrator heat
i ntake 10 pi pe (61) through the first gas side
exchamgen (il tHt arwihthei foeez¢2 Ryat e@nhdnger (k3i@ris mahded trhpart for heating the

inside of the shop and is discharged in the other part outdoors.

It should be noted that the fixed capacitance compressor (42) may be driven in the
second heating operation. Whether to drive the fixed capacitance compressor (42) depends
on cooling loads in the refrigerator showcase (13) and the freezer showcase (15). In this
case, part of the refrigerant that flows into the first intake pipe (61) is sucked into the fixed
capacitance compressor (42) through the intake connection pipe (63) and the second intake
pipe (62).

(Third Heating Operation)
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refrigerant evaporated in the freezer heat exchanger
(131) is conpressed in the booster conpressor (141),
and then, flows into the first intake pipe (61)
through the first gas side g@&munication pipe (22).
The refrigerant that flows into the first intake pipe
(61) is sucked into the variable capacitance
conpnes thurd heptingtapetasionp mpidesgthe st®plis hehied asaip, therfirst heating
t he second heating operation, the refrigerant absorbs
opdratéan. iThetthied heasing qperagivoris performedoh dngyease Wity therleating ability is
freezer heat exchanger (131) and the refrigerant
insnficticat esthedast lieatinghepeaatiorcondi t i oner heat exchanger
(101) and the outdoor heat exchanger (43). Further,
t he Aesliovwhat FIG.eS,rief the getdont cabsio (#8), fleofirst Heur-wsy dwitch valve
air in the refrigerator heat exchanger (111) and the
(51) et terschaat foax-ehgsgich VAl ) 52)sare sdtlto fedsecondostate ahdthe first state,
heating the 20 inside of the shop and is discharged
respetctivhly. hbdowpasay swittldedrs (1420 1stud thebfrshsthedinttharbooster circuit
the fixed capacitance conpressor (42) nmay be driven in
(140heFursiezp eachhepdrimg of the atiduor cwbeidiar vhive ddb) ethe hedr conditioner
fi xed capacitance conpressor (42) depends on cooling
expaasids valvet (182), ahe irgfeipatator odpangtiars @alvd I 12nahd the freezer expansion
freezer showcase (15). In this case, part of the
valvef(d32eiamntljustedt agpropviatélnt @Jrdee thisr sdnditivng ke piapiablebdgpacitance
is sucked into the fixed 25 capacitance conpressor
corfigi}sor lid Dy dhe fited daphéilance onmnpresi@(4p) ol the dpostarcdrhpressor (141)
second intake pipe (62). (Third Heating Operation) 25
areldriven! Bincel theefur-ngy apaichtviabir, (14Dsofihe dbosttrecisdudy(148) is set to the
heated as in the first heating operation. The third
firdhetatel (i@ refiffeddnt oincuis (208 pédommesdhe firdtlbperadse where the
heating ability is insufficient in the first heating
operiiei refrigefmt slivehurged ffohGtheSyariablet dagaditanco oompreseui(81) and the
(40), the first four-way switch valve 5 (51) and the
fixak capudithmugr conmyresior (42) iw dhiredcb )intar the 2@t crlifidrer heat exchanger
second state and the first state, respectively. The
(101 puf theaayr conditmingadinmit((16@®) thicigh ehe $eohd gad dids torginahieation pipe
in the booster circuit (140). Further, each opening
(24pfantdtRer whdiaes hex pativioiobel ceaddmded. In teaiatsnditioning unit (12), the
condi ti oner expansion valve (102), the refrigerator
insil¢parisdacsd iviahe gir cdddliomarhehthexchamer 1018 xpappliedito thalingde of the
(132) is adjusted appropriately. Under this condition,
shdph@hy a¢frigbtaat candandetldnalee air conditioner heat exchanger (101) flows into the

receiver (44) through the second liquid side communication pipe (23) and the third liquid
pipe (83). Part of the refrigerant that flows from the receiver (44) into the second liguid
pipe (82) flows into the first liquid side communication pipe (21) and the other part thereof
flows into the fourth liquid pipe (84).

The refrigerant that flows into the first liquid side communication pipe (21) is
distributed into the refrigerator circuit (110) and the freezer circuit (130). In the refrigerator
showcase (13) and the freezer show case (15), mside air is cooled as in the first heating
operation. The refrigerant evaporated in the refrigerator heat exchanger (111) flows into

the first mtake pipe (61) through the first gas side communication pipe (22). On the other
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10 conpressor (41), the fixed capacitance conpressor
(42) and the booster conpressor (141) are driven.
Since the four-way switch valve (142) of the booster
circuit (140) is set to the sdirst state, the
refrigerant circuit (20) performs the first operation.
The refrigerant discharged fromthe variable
handapieciefragecant coaprratsd on tiedfripezan eathexchdriger (1da pacompressed in the
conpressor (42) is introduced into the air conditioner
bodsteatcompudssorgddl), bbd ] flowfs intvethai firstcimtedtie tiipn (61 through the first
circuit (100) through the second gas side
gascoieeommoanicaongpipe (32 4The sfidgdrverthatr fhalyvaines thedatst intake pipe (61)
outdoors to be condensed. In the air conditioning unit
is s¢d2yl intbhbe virigblcdepacitanbe adrepressor (4L taibe compelistédoner
heat exchanger (101) is supplied to the inside of the
sho@n tHeeothef hargle tlan tefd gardenthat flowstine dier fonathdiduid péye (84) is
heat exchanger (101) flows into the receiver (44)
redtdeddngifessive wslewopedsihg ghe cutdosteexpaisivmvalat (48), i ipgodiz3dy into the
and the third liquid 20 pipe (83). Part of the
outd@fr hiegton@hingeh@d3) f dndviberd, absorbhRedt €08 vettlodrddy) tol bt evapdrated. The
second liquid pipe (82) flows into the first liquid
refrigettnt eosponmed &t theruploee héat kxclamdert (48) Aotve intpahd second intake pipe
thereof flows into the fourth liquid pipe (84). The
(62), ehd itgethamtis furhed idtodr fixddaapdvttahéd Sdmpriespot 423 itelBe compressed.
comuni cation pipe (21) is distributed into the
r ef in gleis avay, iaithe tthird (HkiGng @apekatibe, theeefitgeraitr absbibs heat in the
(130). In the refrigerator 25 showase (13) and the
refrigeet@achess kavhamgse(111%) the iffegidtchaat exdtaingao(181) asd the édi@oor heat
first heating operation. The refrigerant evaporated in
exchiiger 3) lapd thrtrefrideealt relsbalgein tht kir)cohlinoger dapexdhagger (101).
first intake pipe (61) through the first gas side
Theaptiwishog &t heated fhiynRiliz2i) the Geatttie tid fedtige2énthdsdbs fibm the inside air
refrigerant evaporated in the freezer heat exchanger
in thel 2hyigeratoe hogreashatiet (11Mhand Baofterr henpikelem@er (18341 ind the heat
and then, flows into the first intake pipe (61)
thattthé eafid berbiteabborbs frongasdSérder iahabindoad heahevhpsger 2483).
The refrigerant that flows into the first intake pipe
( 61jDefrostingoBpélatiohp t he vari abl e capacitance
conpressor (41) to be conpressed. 5 On the other hand,
t heThefrefrijerating 4ppatatid OMB parfopms hdeffosting Ppkiativh.d The pRfrosting
(84) is reduced in pressure when passing the outdoor
opesatipa s patorirt \fer 1aélbhg fiost attichingde etk fredzer hidaeexdhah g qi31) of the
heat exchanger (43), and then, absorbs heat from
free@ert shoakasi (151 0 be evaporated. The refrigerant
evaporated in the outdoor heat exchanger (43) flows
I Nt WHelheaiswmeidadhd fitadsispiopted in the freezer heat exchanger (131), moisture

in the inside air becomes frost and attaches to the freezer heat exchanger (131). When the
amount of the frost attaching to the freezer heat exchanger (131) is considerable, the flow
rate of the inside air passing through the freezer heat exchanger (131) is decreased, with a
result of insufficient cooling of the inside air. Therefore, the refrigerating apparatus (10)
performs the defrosting operation at given time intervals, for example.

The defrosting operation is performed during the cooling operation or any of the

heating operations described above. In other words, defrosting of the freezer heat
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(62), and the then, is sucked into the fixed
capaci tance conpressor (42) to be conpressed. 10 In
this way, in the third heating operation, the
refrigerant absorbs heat in the refrigerator heat
exchanger (111), the freezer heat exchanger (131) and
t he outdoor heat exchanger (43) and the refrigerant
excladpat é31hdat perforined iai paralieidia icosléng loéahsidx ciiangeahe refrigerator
(101). Then, the shop is heated by utilizing the heat
shdvbaise (D). Hdreing eli erentafaorbs of nendefrestingsopteation’ froki the cooling
the refrigerator heat exchanger (111) and the freezer
opéreddn and iengspedtil’d heatingl opdratidraatvil] b& defaibed i the operation of the
refrigerant absorbs from outdoor air in the outdoor
refligatatiex afyangeas (104.3) . (Defrosting Qperation) The
refrigerating apparatus (10) perforns defrosting
operA$ slarwn ThEIGled, the fourgvayopeitall valve (BI2peY §nogk fe@bnd state in
nmelting frost attaching to the freezer heat exchanger
the( B3dsterofirdufite (400 Bezehoteh ONSaBEG.( & Sshowd Oh¥heftigdkdnt flow when the
inside the freezer is cooled in the freezer heat

defextingrgeration Islperforiedtduting thdlcddli@gi opeiation ke RREWB®Switch valve
frost and attaches to the freezer heat exchanger

(1423 34 bperited nwhile thealbavd el c@fnfié}@oﬂc (193} iAbdiAg lAkRen.t Alsb'Be opening
freezer heat exchanger (131) is considerable, the flow

conited] @estort (201) ST &oairbl13360)1eb BRURBKEZENExJah§168 Shlve (132) to be
heat exchanger (131) is decreased, with a result of

opéred Uhfly dueng tHeQifio’Bn®bpdrhor. Behddahé fdur-waledwditadr ®ilvd 1182) of the
refrigerating apparatus (10) 25 perforns the

bodkdrr @fduithd 40P &Y dti tonthalse@indediatk] R deRi@iMal drcuftqR0) performs the
exanpl e. The defrosting operation is perfornmed during

secbh@ op@atibmg operation or any of the heating
oper ati ons descri bed above. In other words, defrosting

of tihe: df @ezefridenat vl MXGatoek fitBads dide PemhRhMRHCh Ripe (22),
parallel to cooling of inside air inthe refrigerator

narfiél9\Vpag eof( #3) reftildr@htnevapoffal entthd eefrigeRforoheat ris‘itchz:m&er (111) is
defrosting operation fromthe cooling operation an

latdhed ih@SHEGobMer biealit (0P PR tf@Fam lalch&€ irfl @RCHdRRM cirBuit (140)
the operation of the refrigerating apparatus (10). 5

flows 150 aNe iritikhife éﬁ43),t Al el is\WavkeiMintCthe RboYer Cdfignesdot (141) to

set to the second state in the booster circuit (40).

be lebmipfestéd. €Fhet Refiigdrhte difclabeasirbhethechddseeRRipréss®W(141) into the
when the defrosting operation is perforned 5Lring t he

dis€iepkd Pipe 44k IsQPplic® the Weeydhest\bAdhBngeR (Y1) of the freezer circuit
(130). The thus supplied refrigerant radiates heat to be condensed in the freezer heat
exchanger (131). Frost attaching to the freezer heat exchanger (131) is heated and melted
by the heat of condensation of the refrigerant. |

The refrigerant condensed in the freezer heat exchanger (131) flows into the first
liquid side communication pipe (21) via the freezer expansion valve (132), which is
opened fully. The refrigerant that flows from the freezer circuit (130) into the first liquid
side communication pipe (21) is supplied into the refrigerator circuit (110) together with

the refrigerant sent out from the outdoor circuit (40), and then, is sent back to the

refrigerator heat exchanger (111) via the refrigerator expansion valve (112).
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(142) is operated while the booster conpressor (141)
is being driven. Also, the opening control section
(201) of the controller (200) keeps the freezer
expansi on val ve (132) to be 3@ opened fully during the
defrosting operation. Since the four-way switch val ve
(142) of the booster circuit (140) is set to the
secdndthst wiag, int the deffostige ropatationrafuthe refiPerasagf appastus (10), the
the second operation. Part of the refrigerant that

reffigerant that @bsdrbs beatsfromaisside dér Totheursficgaraton heatpexchadder (111) is
nanmely, part of the refrigerant evaporated in the

sugked nnigethattwoster abmerestanddl) fddl fhe fefrigetant! anaprested rih ahe booster
the booster circuit (140). The refrigerant latched in

compestpod34by iscient ta the(frek@pr héavvesichartger (181)i Atededingipaot only the
(143), and then, is sucked into the booster conpressor

hedt padvidedin the boostyr @ageeksorT{1d1y bitrdigethahieattthaictha rgfeigerant absorbs
fromthe booster conpressor (141) into the discharge

fropi the ifstdeldir iiss theupfrlgeexdorn shotvoasef (18 paerutitieed farxablang@rost attaching
(131) of the freezer circuit (130). The thus supplied

to the fircbgrehent exchatigat 63 1h aathid deflostisposensad i n t he
freezer heat 20 exchanger (131). Frost attaching to
t he NMoreozer imthatdefoostivegneetatichd e frsezbeatpadsiandalvel (132} is kept to
by the heat of condensation of the refrigerant. The

be ppdred fellynst a< angbad skdrefrigeriie chhd@ge®in the dicegarditangehanger (131)
(131) flows into the first [|iquid side conmunication

to fiepeefii@drptoy itrat BrcHangaz Qi 1R xpecwsdiaply dh e (db&%hﬁngﬂhﬁﬁhtion, the
is opened fully. The refrigerant that flows fromthe

reffigeramest whichuintha]f3 D) lowetedl b @edti fadiatibh Ghlithe Zeefdr dRat exchanger
comuni cation pipe (21) is supplied into the

(13apfsrsugpliat wrthe freezdr heftlekOhargeg 1N g rwivréty the Refrigerant that has been
refrigerant sent out fromthe outdoor circuit (40),

utiléged fohdefrosting sk frebie kedt@exthager (31) gentlized dpat for cooling inside
exchanger (111) via the refrigerator expansion valve

air {rilth2 yefrip8Braker shbivsasedy3). i n t he defrosting operation of
the refrigerating apparatus (10), the refrigerant
t hatAsadesoribisl dtwat, during thedefiestiigroperationetheatfriggemdkapplied from
heat exchanger (111) is sucked into the booster

the booyteessnpref{sba {)413 ik dndense@ s thpcfecratr leatptahangd (1 31)tdhd the thus
booster conpressor (141) is sent to the freezer heat

conggnded mgfeigefabBis)sentina o6 therfghtyliquidtide bbiyintuR&afioh Fﬁie (21). However,
provided in the booster conpressor (141) but also the

the hefaigetanatorideasddeinirthe éieater hadissaichangef (13T ideoti theiodghlgisent out to
in the refrigerator showase (13) are utilized for

the mefriigeragpriltcaséxchtibge [il 119 and part of the refrigerant remains in the freezer heat

exchanger (131). For this reason, mere exchange of the four-way switch valve (142) from
the second state to the first state allows the booster compressor (141) to suck the liquid
refrigerant remaining in the freezer heat exchanger (131), thereby inviting damage to the
booster compressor (141).

As such, the switching control section (202) of the controller (100) performs a
predetermined control operation at termination of the defrosting operation in the
refrigerating apparatus (10) so as to prevent damage to the booster compressor (141). The

control operation of the switching control section (202) will be described with reference to
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to the freezer heat exchanger (131) in this defrosting
operation. Mreover, in the defrosting operation, the
freezer expansion valve (132) is kept to be opened
fully so as to send the refrpgerant condensed in the
freezer heat exchanger (131) 10 to the refrigerator
heat exchanger (111). Accordingly, in the defrosting

Fipp@ér &henein, the. eshavgethentefogerant dhweat teainpyatiop of the defrosting
| onered by heat radiation in the freezer heat

opesaietvathymg th¢ ¢a3alingiapesatiop! i ed to the freezer heat
exchanger (111), whereby the refrigerant that has been
ut i IWherdcdnglitietefaralefiosting bperétieeicenitatiad msets drgsewitching control
(131) is utilized again for cooling inside air in the

sectiefl (3032 eatlongs Hewoasway $@)tch 18lva$14P0 Somh Hedseadal/state (state shown
during the defrosting operation, the refrigerant

in Blgp o) ite thef instrstateHstatrodetvarin dd fp 7@ esd halfslthi bobster compressor (141)
condensed in the freezer heat exchanger (131) and the

immbdistelyc tredefiee dSutséquegdy.athe sveitchéng canttol tsectidre (X02) shaintains the
liquid side comrunication pipe (21). However, the

haltedfstatgef trt bestedenmecessar (T#HE) for egredetdredhedeperimingfetime (about 10
(131) is not thoroughly sent out to the refrigerator

mirhaest feexhmptgr Dddg Jhedntte atate aff the beostef scangeessot (141), the freezer
remains in the freezer heat 20 exchanger (131). For

expahsisn velas 0182) hekept exbhapeged dGblit.he four-way switch
val ve (142) from the second state to the first state
al | dhsiet thés bonlsiar, thediqrid ssfopgeraithtnainng ircthe tfreezdri lgpat ekchanger
refrigerant remaining in the freezer heat exchanger

(130 18d)ng tHeadedlopting vptration thasmeged bot ine thebfies ey side communication
conpressor (141). As such, the switching control

pipe €22)i bindgtA02he Hifuit refrigerant ol the freedddMeapetchaiges (E81) Zows into the
predeterm ned control operation at term nation of the

bypdef patht {150) effahatboostet nirtwie (1408f ahdehat, i fhgvapparths dast gas side
(10) so as to prevent danage to the booster conpressor

confrhddipatiobhgipe €22 vialtho frer-atdyoswiodh tdiee §12h.cThentiquidnefriglerant that
section (202) will be described with reference to 29

flowd Gony thebesstdrncircuitG147) ghouke tthe gafidgesmntunidatvn gfipe (22) is
term nation of the defrosting operation during the

joiredotitinthe @pe redtiperant titeffoveoficiintthe reffigerathe hearskiclahger (111) toward
operation term nation neets, the switching control

the setablencqpatitgnce xaingprgeot [41)f asirevaporatedy hed tvad, Vie spidked)) into the
fromthe second state (state shown 5 in FIG 6) to

vartahke dapactaned edmepresdoat4t)shown in FIG 7) and halts the
boost er conpressor (141)

In this way, the liquid refrigerant is discharged from the freezer heat exchanger

(131) during the time when the switching control section (202) keeps the halted state of the
booster compressor (141). The time period (set time) when the switching control section
(202) keeps the halted state of the booster compressor (141) is set depending on a time
required for discharging the liquid refrigerant thoroughly from the freezer heat exchanger
(131). When the set time elapses, the switching control section (202) allows the booster
compressor (141) to start. Hence, the liquid refrigerant remaining in the freezer heat
exchanger (131) during the defrosting operation is prevented from being sucked into the

booster compressor (141), thereby preventing damage to the booster compressor (141).



10

15

20

25

i medi ately thereafter. Subsequently, the sw tching
control section (202) maintains the halted state of
t he booster conpressor (141) for a predetermn ned
period of time (about 10 mgates, for exanple).
During the halted state of the booster conpressor
(141), the freezer expansion valve (132) is kept to
be ocBfeectd of Emhodib@ntihder this condition, the liquid
refrigerant remaining in the freezer heat exchanger
( 13Bccdutingy thheeftigbratiag iappareime (H)i afithe presemtkamboglithent, not only
into the first gas side comunication pipe (22). In

the debtaproyidei ao theqreifidgaradtrin ghe bodstdrreotdyeessore@dad) bheabo the heat that
exchanger (131) flows into the bypass path (150) of

the trefrideons tabsorbs rfeam tin{ideét @jr, inathd refitgeratbl e ¢xrhondelng111) can be
first gas side conmmunication pipe (22) via the

utilfzedras eyt Sonirheting flovteat(atBid) . to The fleétp ihdatr @fchinger @031) during the
that 15 flows fromthe booster circuit (140) into the

deffdstisg operstisi. dHencemusidiaf toahe piepent €ddodinsent] Dlangsd awmicilt of heat
the gas refrigerant that flows fromthe refrigerator

thahesmt beextilived gor ddfickling bOay fleezbhReal @k tlaper ABPREAr B &ured than
conpressor (41), is evaporated, and then, 1s sucked

that intconvdigion¥ladppaiah8es; 3@HCd fo3ule thac 8 Bpfcaeqdited i Helrddiing the freezer
this way, the liquid refrigerant is discharged from

heat Biechbnge7€31)iepmakabtargaced. 20 (131) during the tine
when the switching control section (202) keeps the
hal destestent i thé réfligeratdQosiparate(IDy e&seding dthe prekbft embodiment,
tinme period (set tinme) when the switching contro

the Siefligepant {ctdepsederpshd Mieehal hed Sdhigeof(18Me dofingtde defrosting
conpressor (141) is set depending on a tine required

opetiondi sahdagk twotht hefriobatir heatedxichgiea (K11 Be 6ok Wtilided®gain for
the freezer heat exchanger (131). Wen the set tine

cootihg pise sidehef thevréfeipéragr CONGthed weRKk! thenefrdRZant @i MHAch enthalpy is
the booster 25 conpressor (141) to start. Hence, the

lowktegUh thesterhdiag6i anthelfRFBérlicateichabdee (131067 nt ke e refrigerator heat
exchanger (131) during the defrosting operation is

exchargée (1169, Jor ntoliei nilized Eeedboling ehel ieide RE @SS Rfrigerator. Further, the
conpressor (141), thereby preventing damage to the

opehoat @ the GOPItESSRHipreskad (1413 Qurikh fige H@fr&ﬁngl‘%@ﬁiﬁﬁﬁ fittaihs cooling
According to the refrigerating apparatus (10) of the

ability 66 et re@rigeedloniat exdhahg @il V1), with aheallt PEoydweGohuriftion in the
refrigerant in the booster conpressor (14?¥ibut al so

varfabR dapaditabbatompReescr €41) gartedab®iosp el thagnaftaifédieodling ability.
in the refrigerator heat exchanger (111) can be

Hence, according to the present embodiment, the power consumption in the variable

capacitance compressor (41) and the booster compressor (141) can be reduced and the
power consumption of the refrigerating apparatus (10) is reduced, with a result of lowering
the running cost thereof.

Moreover, in the refrigerating apparatus (10) of the present embodiment, the
switching control section (202) temporally halts the booster compressor (141) at
termination of the defrosting operation, so that the liquid refrigerant is discharged from the
freezer heat exchanger (131) through the bypass path (150) during the halted state of the

booster compressor (141). With this arrangement, the liquid refrigerant remaining in the
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5 utilized as heat for nelting frost attaching to the
freezer heat exchanger (131) during the defrosting
operation. Hence, according to the present enbodi nent,
a larger anpbunt of heat that] can be utilized for
defrosting of the freezer heat exchanger (131) can be
ensured than that in conventional apparatuses, wth a
freezershdat exdhange (131)sluriog the dedrdsting dpdratoset ispgeteniedf suesdy rom being
heat exchanger (131) is remarkably reduced. 10
suckdst ity the boostet trampressor (i1t thengby pwatyapresen(ting)damage to the booster
according to the present enbodinent, the refrigerant
compressenddd) aml inheafing dreaelitlahty ditbhmfiggsraidBdypachims (1§).
the defrosting operation is sent back to the
r ef rMgdifatdotxdmeple of Eolibwrjeren¢ 111) so as to be utilized
again for cooling the inside of the refrigerator. In
ot h& hileothd sefrighmtorefirciig € Hytsobdly wdmpdses thdfitgpgooling circuit in the
| owered in heat radiation in the freezer heat
refripecdnd ngeuit (203 1) thesibeenembaditrient, tlef fiisgescdingreitteamale composed
exchanger (111), so as to be utilized for cooling the
in a mamce thdt danhelditéfnal bessadramit Byrovided irt the refrigeratingoappafatus (10)
t he booster conpressor (141) during the defrosting
andother xtastar ctdudti 08 thoo dthusngddedbbdastey umit tiheonadatedyén aenes to the
heat exchanger (111), with a result that power
refripersomngitcua(110). t he vari abl e capaci t ance conpressor
(41) can be reduced by the thus attained cooling
abi In thys mobiiedesxamptegifeh didraisting te pfriseatdr hediedcianger (111), the
the power consunption in the variable 20 capacitance
foucwapr ssisdr vale) ofintle t iklebobsdsear cieqit 6s sexchadgedl) Thaen refrigerant
be reduced and the power consunption of the
evap@bietd de tlat frogrenha eathanpri@31) 5 comprssee invght hoasteresuhfressor of
of lowering the running cost thereof. Mreover, in
the alidedr Bdostagarimtitnandatheay &t sippliddYo de telidoapitos dpst exchanger (111).
enbodi nent, the sw tching control section (202)
Furthenphe alefripehait t ontidrsed dasthe rrefrippprt@shant xbhingeat(1126during the
term nation of the defrosting operation, so that the
defibiting dperefion gesapyilict Stodihs ciieazge tedtr rhbsdper f(18Ez &r bbaailized for
exchanger (131) through the bypass path (150) during
coohmgetheahdiédofthatfeendr shinecasb 0Bt er conpressor (141).
Wth this arrangenent, the liquid refrigerant
ren@imbodimenthe 31 freezer heat exchanger (131)
during the defrosting operation is prevented surely
f r om Beibodimesit Ckefthe presenithmvbmast e comspteinawt thd édddoor circuit
t hereby surely preventing damage to the booster
(40)comodifisdlin (HeAdkfri garatingh appasgun (i) ef Brhbadinknt Y. Bf addigon, in the
refrigerating apparatus (10).
refrigerating apparatus (10} of the present embodiment, two refrigerator showcases (13,

14) and one freezer showcase (15) are connected to the outdoor unit (11) and the air
conditioning unit (12) is omitted. Herein, different features from Embodiment 1 will be
described in the refrigerating apparatus (10) of the present embodiment.

As shown in FIG. 8, an intake pipe (60) is connected to the variable capacitance
compressor (41) and the fixed capacitance compressor (42). The intake pipe (60) is
connected at one end thereof to the first gas side stop valve (54). The other end of the

intake pipe (60) branches into two branch pipes (60a, 60b) so that the first branch pipe
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-Modi fi ed Exanpl e of Enbodinent 1 5 Waile the
refrigerator circuit (110) solely conposes the first
cooling circuit in the refrigerant circuit (20) in
the above enbodi nent, the figst cooling circuit may be
" conposed in a manner that an additional booster unit

is provided in the refrigerating apparatus (10) and

(602 handbthesteeond: braqoh tpipef (Gbe atehcnnactde do o sitske sidé tof ithe variable
connected in series to the refrigerator circuit

capgcib@ye cdrbpdessar I{# k) amdahé iraakeesiderpf the fixad ddpidinatd ognplssor (42),
refrigerator heat exchanger (111), the four-way

respeefivadh Aal meakeftemperandel@endop (38)etnd afi dtifake ipSessure sensor (99) are
exchanged. The refrigerant evaporated in the freezer

prohided fantichimrtakerpigel@0). i s conpressed in the booster
conpressor of the added booster circuit, and then, is
suppl ttedoutdodrneranéf (40 e ﬂiwprehﬁﬂtenﬁ:)()@hﬁﬂﬁeﬂle( ﬂribﬁfour-way switch
Further, the refrigerant condensed in the refrigerator

vahlee(®i) emi:t}wnsgaeamc( Idibywaugviing vdree (52) ded bRsitddehd the discharge pipe
operation is supplied to the freezer heat exchanger

(64) is3dpndceedre ok icht 2€ehef @itdoot ekt dx@hddyer (433 |vi’£th@fstdﬂ"\%1ve (57). To
freezer showcase (15). (Enbodi nent I n Enbodi nment

the ofhet leed pif ele buitdoty Belt iexbharighe (430Neik! first 1i@Rdafidd fep valve (53) is
outdoor circuit (40) is nodified in the refrigerating

conmqupal ¢it ube {boiven{445aho the@op vilve [(F8)RAUE sbWhd lighid Kide stop valve
20 refrigerating apparatus (10) of the present

(55)eamidabié seeohd ghywide stbp valet 6 laré BRWEASA $hik dtdodAdira@nd 40).
one freezer showcase (15) are connected to the outdoor
uni In thit blutdwael cirbet £40), the AmEEtidnOpibe 985)k lcofidedled & one end thereof
omtted. Herein, dif erent features from Enbodi ment 1

to anpipk deewedtedrr $tb§dral\l% (985 anefthe dREALiGME ﬁ@@@fo@t Vivd 183) and is
of the present enbodinent. As shown in FIG 8, an

connetteaice th ¢thel @d)ihérsoioNheitAd fﬁ}ﬂ: {60% PuaiheR Bheoil return pipe (71) is
capaci tance 25 conpressor (41) and the fixed

conmprEad tleneie separmerqFoPind the Intakehspé (doake pipe (60) is
connected at one end thereof to the first gas side
st op el pesdidgmbodies| B¢ RHdrePfigdrh@r shhives® Qi3Pehas the same
(60) branches into two branch pipes (60a, 60b) so that

strudttee it ribbt loff athe hrefii @2at32 sh6Wadseand HiiodReRNd, bAl@BCtﬂhe second
pi pe (60b) are connected to the intake side of the

refrigatataashewca@Ndd) hante ReRPIRRARE af Hat AINHe kEBckRiRKBowcase in
side of the fixed capacitance conpressor (42),

Embodiment 1. In detail, a refrigerator heat exchanger (121) and a refrigerator expansion

valve (122) are provided in a refrigerator circuit (120) of the second refrigerator showcase
(14). Further, a heat exchanger temperature sensor (123), a refrigerant temperature sensor
(124), a refrigerator fan (125) and a refrigerator temperature sensor (126) are provided for
the second refrigerator showcase (14).

In the refrigerant circuit (20) in the present embodiment, the first liquid side
communication pipe (21) is connected to the respective liquid side ends of the respective
refrigerator circuits (110, 120) of the respective refrigerator showcases (13, 14) and to the
liquid side stop valve (31) of the freezing circuit (30). On the other hand, the first gas side

communication pipe (22) is connected to the respective gas side ends of the respective



10

15

20

25

respectively. An intake tenperature sensor (98) and an
i nt ake pressure sensor (99) are provided for the
i ntake pipe (60). 5 In the outdoor circuit (40) in the
present enbodi ment, the firsgzfour-way switch valve
(51) and the second four-way swtch valve (52) are
omtted and the discharge pipe (64) is connected to
refrigeeatendrafitst(htd,d20y obtheresfectxe redingaratof 4B)wadses (13e14) and to the
stop valve (57). To the other end of the outdoor heat
gas eidelstopgealve B2) of thedrdezingteircing (30). si de st op val ve (53)
is connected via the receiver (44) and the stop valve
(58)n ththecfegerating lapparbuhs il @ of tleppreatnt eembddlifabift) i@ide air in the
the second gas side stop valve (56) are omitted in
respehiive reditigkyator shaveaasds (130)4) ahd thdkeerst dadvcasd (18) ate cooled. At that
(40), the injection pipe (85) is connected at one end
tim¢, ke éofir-whw switph pelvb gl $2)est thaehodstep ciraliv 14053 sand th&Eirst state
first liquid side stop valve (53) and is connected at
(statehshoomhaFI@ngl). t her eof to the intake pipe (60).
Further, the oil return pipe (71) is connected to the
oi | Deeipgrtatsoopdratin, ahel refigetant dkehsigp@ fidiN)the Yarihblet BPacitance
present enbodi nent, the first refrigerator showase
confpt&pohell) tand thafiged shpdedihndeccorspredot (4) fadli@tes heat outdoors in the
refrigerator showcase in Enbodinent 1. Also, the
outdtee diredt exehiahggefd) of behendased,(dd) tHeas flbhe isRMe first liquid side
structure as that of the refrigerator showcase in
conmpirdcktivanpipd (21 ntodBé didtribded @it ithe &@Jp@étid&e@&'ri%%@thﬁ@ﬁﬁﬁits (110,
(121) and a refrigerator expansion valve (122) are
120praadi ded ficezar ceéuil qEBGN Bubcequetily, (He2Qdfrigbrahhevapsard in the
refrigerator showcase 20 (14). Further, a heat
respextivardgaperapnhentdichengensnr, (223 ows iflf th q%ﬂag?e (60) of the
tenperature sensor (124), a refrigerator fan (125)
outdvod ciacuie {40) gavagiothet faPEis3iderdnERREOAtiohlpdFe (22).€0n the other hand,
provided for the second refrigerator showase (14).
the tefrigdrant @bporgeidantthefre€ast hedt 2Q¢hanBer 1181 PIs&%@1Pressed in the booster
enbodi ment, the first |liquid side comunication pipe
corfpekspori Eldapnagicthed, flowt higtor e daeke \pepd (60 i dRi®IdE Sircuit (40)
of the respective 25 refrigerator circuits (110, 120)
throagh tie firespe cide/ eomefuhlgesfipife GIPWERS e&fripdBnt ikt fRA into the
to the liquid side stop valve (31) of the freezing
intaké ipd (60)30)suck¥d ihe thé hatiablandhpadibgicé |dbﬁ%3r&§é‘r §419€r the fixed
comuni cation pipe (22) is connected to the respective
capgpitancd ebengedsr Of2) tdbe caspeseive 33 refrigerator
circuits (110, 120) of the respective refrigerator
sholac asee seffigeatidg Jappidtuiso(10h@f the present embodiment, the defrosting

operation is also performed for defrosting the freezer heat exchanger (131). During the
defrosting operation, as shown in FIG. 9, the four-way switch valve (142) of the booster
circuit (140) is set to the second state.

Under this condition, part of the refrigerant evaporated in the respective
refrigerator heat exchangers (111, 121) of the respective refrigerator showcases (13, 14) is
latched into the booster circuit (140). The refrigerant latched in the booster circuit (140) is
compressed in the booster compressor (141), and then, is supplied to the freezer heat

exchanger (131). In the freezer heat exchanger (131), the thus supplied refrigerant radiates
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gas side stop valve (32) of the freezing circuit (30).
In the refrigerating apparatus (10) of the present
enbodi ment, inside air in the respective refrigerator
showcases (13, 14) and the fggezer showcase (15) are
cooled. At that 5 time, the four-way sw tch val ve
(142) of the booster circuit (140) is set to the first
heat b conidenagde se Waaidrdashattichingstp, thefireeray heht exchpregeat(i3hy, is heated
the refrigerant discharged fromthe variable
andcmpldes. tEhecefrigenany cesdamsed 1w thedfmgezembeat iexeungapddil) fnwe into the
conmpressor (42) radi ates heat outdoors in the outdoor
firsh Bawid estdsheonyannicaidn pipe {21 cvndbe Sredzer sepgansimnyalyd GL&2), which is
into the first liquid side 10 comuni cation pipe (21)
opened bl sdrthbmyt i dentnbaskt thethe eefpigetatorchaat kxéhgegat @A 1) of the first
circuits (110, 120) and the freezer circuit (130).
refrifichgeqshomtcass (18he refri gerant evaporated in the
respective refrigerator heat exchangers (111, 121)
flows into the intake pipe (60) of the outdoor
circuit (40) through the first gas side communi cati.on
Indpspial(ARlicabilityhe ot her hand, the refrigerant
evaporated in the freezer heat exchanger (131) is
conpselsaibedmbbhe thopssent idEntions esdidriof fefdysratamglapparatuses in
then, flows into the intake pipe (60) of the outdoor
which mqiiitali(y46f) heat bxahaggers he froveled dascowiide tleoimsidaiof abe mfrigerator
pipe (22). The refrigerant that flows into the intake
andphpBk¢.60) i s sucked into the variabl e capacitance
conpressor (41) or the fixed capacitance conpressor
(42) to be conpressed. In the refrigerating apparatus
(10) of the present enbodi nent, the defrosting 20
operation is also perfornmed for defrosting the freezer
heat exchanger (131). During the defrosting
operation, as shown in FIG 9, the four-way switch
val ve (142) of the booster circuit (140) is set to
the second state. Under this condition, part of the
refrigerant evaporated in the respective refrigerator
heat exchangers (111, 121) of the respective
refrigerator showases (13, 14) is 25 latched into
the booster circuit (140). The refrigerant latched in
the booster circuit (140) is conpressed in the booster
conpressor (141), and then, is supplied to the freezer
heat exchanger (131). In the freezer heat exchanger
(131), the thus supplied refrigerant radiates 34
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heat to be condensed, so that frost attaching to the
freezer heat exchanger (131) is heated and nelted.
The refrigerant condensed in the freezer heat
exchanger (131) flows into tfge first liquid side
comuni cation pipe (21) via the freezer expansion
valve (132), which is opened fully, and then, is sent
back to the refrigerator WdaAlMSchanger (111) of the
first 5 refrigerator showase (13). Industria
1. ApplA cdibgdrating #packrecthabsdranded withreerefigesantcircuit (20) in which a
invention is useful for refrigerating apparatuses in
firsiabalinga cipduir @160, 207 itdading ac Aiesh dents exxhengaraililtieti2 ofor cooling
cooling the inside of the refrigerator 10 and the
inside knd B5eédndl dddling. cifeuitef30) declatdingoa apaiahass exbladnges (131) for
provided with a refrigerant circuit (20) in which a
codling $isideomld agnbciongpredsof (1HA), WACH arenminuedtedinasetiies, Hre connected in
heat exchanger (111, 121) for cooling inside and a
parsitt and leaotdun@ ddd chitdit (400 indlmiihg dibegt sousecodahém atchanger (43)
exchanger (131) for 5 cooling inside and a sub
andeOmpine®8redsdAMI) amdhi ch are connected in series, are
connected in parallel to a heat source side circuit
( 40)hdt nedrfadinB G eeffigadatisnuycle by dirclilkdhg exfeipengerin (tAd)refrigerant
and a main conpressor (41) and that perforns a
circh@f(edgeration cycle by circulating refrigerant in the
refrigerant circuit (20), 10 wherein in the
r ef KitgesiRM tied fe@‘ﬁ%]éralﬁthQ}ouita(ZBW 4 ewitelgngrecieamism (1d22)s provided
is provided which switches between a first operation
whithedveitdhe tRtibeeROANiES 9péralidd Iyhestiaks stbeconi@édsbO @14t sucks the
fromthe second heat exchanger (131) and discharges it
refigeran fiomh SecsesbiiEh@h ekilRngsR(|lB1 Capdiedaoses (ivtb) andinchka side of the
second operation where the sub conpressor (141) sucks
mainh@mpredsbt oA ant o seohd bperhiins tvHagatheeid angeessérliil1) sucks the
121) and discharges it to the second heat 15
refitpeeartaeh thel Bist heanexdhufidar 1 UEF 1213 tahd Gli@pargas it thersecond heat
defrosting the second heat exchanger (131), the
exch@GRAQiapeidtion is perfornmed in the refrigerant
circuit (20) and the refrigerant is sent from
during defrosting operation for defrosting the second heat exchanger (131), the

second operation is performed in the refrigerant circuit (20) and the refrigerant is sent from

the second heat exchanger (131) to the first heat exchanger (111, 121).

2. The refrigerating apparatus of Claim 1, wherein

an expansion valve (132) of which opening is variable is provided in the second
cooling circuit (30), and

control means (201) is provided which keeps the expansion valve (132) to be

opened fully during the defrosting operation.

3. The refrigerating apparatus of Claim 1, wherein

in the refrigerant circuit (20), a bypass path (150) is provided through which the



the second heat exchanger (131) to the first heat
exchanger (111, 121). 20 2. The refrigerating
apparatus of Claim1, wherein an expansion valve (132)
of which opening is variablesgs provided in the second
cooling circuit (30), and control neans (201) is
provi ded whi ch keeps the expansion valve (132) to be
refrigeeane cbabsek bypabsingrhe titecalefresst (1] ) opbr ditringra hdlfedJtate of the sub
The refrigerating apparatus of Claim1, wherein in the
contiprbssog €rMtandi rcuit (20), a bypass path (150) is
provi ded t hrough which the 36 refri gerant passes
by passirsigntais (20piscprapided sehicl hdlly onddl the dubicoghpiessor (141) when
halted state of the sub conpressor (141), and contro
the veadiRl (RAAtidrsispe-eibgied tohhe Hirftadpepativnca tehiginatién of the defrosting
conpressor (141) when the second operation is
opefatihangeé dhé) dtkres fHer Sib cgigpraidopi14d) afesrrd pedderpmitfedttiv@e period
defrosting 5 operation, and then, starts the sub
elagpefipr essor (141) after a predeterm ned tine period
el apses.



