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The present invention relates to a refrigeration apparatus and
particularly, to a refrigeration appatatus provided wt h“ “\\\“\MMMLJ
air-conditioning heat exchanger and a cooling heat excha J ND
ART 10 A refrigeration apparatus has been conventionally used«séely as an
air conditioner for cooling or warmng a room or a cooler for a
refrigerant for stocking foods and the |like therein. There has also been a

refrigeration apparatus for per DESCRIPPION of air-conditioni rnﬁ

freezing, as disclosed in WD 98/45651. The refrigeration aﬁﬁw ﬁ‘m\gmﬁﬁ\“whl S

type is installed at a pl agEBEiIGIRATIONt APPARATUSLS condit
freezing are required, for exanple, at a convenience store or tHE®ke,

and it is provided with a plurality of conpressors and a plurality of heat
exchangers on a wusing side such as an air-conditioning heat exchanger and

a refrigerating heat exchanger. r th of the air-conditioning

i nside the store and the cooli r@%@%ﬁbﬁ/‘%ﬁ@e or the like can be

achi eyed by the use of .the single refrigeration apparatus of thi pe. 20
Howevgr, inth hEQEﬁéeWBYeé‘t‘QPtr%%th %%r%gg?rﬁ%orb@i’ﬁ%g‘?s%\dsmoge WBT’J@?{E own in
the conventional refrigeration gpparatus, therﬁil_ha,s been a tendency of the
degr adat i 8n? &¢frigeratip® APpAatus Previded Mith. am @roaditiogingehaat exehvasgerrbAd t he
refrigerating heat exchanger or of the entire degradation of both of the

heat. excheaeljeg beatienchangst of this, a demand has been increased for a
refrigeration apparatus, in

BACKGROUND ART

10 A refrigeration apparatus has been conventionally used widely as an air
conditioner for cooling or warming a room, or a cooler for a refrigerant for stocking
foods and the like therein. There has also been a refrigeration apparatus for
performing both of air-conditioning and freezing, as disclosed in WO 98/45651. The
refrigeration apparatus of this type is installed at a place at which both of air-

15  conditioning and freezing are required, for example, at a convenience stofe or the like,
and it is provided with a plurality of compressors and a plurality of heat exchangers on a
using side such as an air-conditioning heat exchanger and a refrigerating heat exchanger.
Therefore, both of the air-conditioning inside the store and the cooling of a show case or
the like can be achieved by the use of the single refrigeration apparatus of this type.

20 However, in the case where either one of the compressors is broken down in
the conventional refrigeration apparatus, there has been a tendency of the degradation of
either one of the air-conditioning heat exchanger and the refrigerating heat exchanger or
of the entire degradation of both of the heat exchangers.

In view of this, a demand has been increased for a refrigeration apparatus, in

25  which operation can be continued as it is without inducing excessive degradation even if



25 whi ch operation can be continued as it is w thout inducing excessive
degradation even if 2 V4 one of the conpressors is broken down. In general,
it is more inportant to maintain the fpeezing performance than to nmaintain
tge air-conditioning perfornmance in the usage requiring both of the air-
conditioning and the freezing. This is because the degradation of the
air-conditioning 5 performance nerely i nduces an unconfortable feeling of a
resident but the degradation of the freezing performance |eads to the

degr adat i gf & th@ cotHpteidoys i9brokdn@Bivact to be cooled (e.g., frozen foods and
the like). However, the conventional refrigeration apparatus has not been

configured suchyt gﬁ,‘tgraté (I;lifla “09‘%;9“‘1.5’53}‘“'5‘? 5‘&2%“‘35%5”’@&&?8&%%&“& ein br eezi ng

Egrfo&m&mcg ¥\hen npr essor 0 Theretore, there has been
a demand. f ar refrigeratio j j ti can be
cont i nued™H4'2 tﬁ%e%ﬁ?‘?'ﬁ@“ﬁ'@ EF e ’3@1‘3& gér{fhgrlyn%%%gei@g?gﬁﬁ%#goﬂgf é?ﬂe
conpressors Ls broken.dqown.. The .present inyention has . nlished to
S?' ve t hec%{"(ﬁlm-‘%?t‘f 1}‘538362‘8306![8 S 8%5EPS %‘ﬁ@&@ag?l%%*b%?98%%??‘3“& obj ect
of the present invention js to provide _a.refrigeratjon, apparatus . in which
oper atd onPeaim3ace merely, indycesan yncomferfable feFﬁ%QPEFeS‘ t B‘E‘H'BF és%faaithns
broken down. DI SCLOSURE OF THE | NVENTION A first refrjgeration apparatus
conpr i sesof ther feqzingeperfrmanes: {gads i dhe,degipdation of 2 qualty 9f a&n‘ﬁ’lf‘ﬁitPg’e
conpressors juxtaposed to each other, a heat exchanger on the side of a 20
heat. sour cegledife.gi, rfrezsnafoods rand gth dike) o x Hloweugsr thecoryentions diefligsrtiog t he
inside of a room cooling heat exchangers for cooling the insides of a
r&f ri ger ahpparatnsthas ot beereconfignukdauth thet theappratidh iggchangerbsa astospenrs theond
expandi ng nechani sns for expanding a refrigerant; and breakdown detecting
means f or fidetisg perfirntanee Whemthe@ompodssartis bezken dowe. s@benfbre.gberphasbesn t he
refrigeration apparatus being capable of freely performng at |east a
10  a demand for a refrigeration apparatus in which the operation can be continued while
securing the freezing performance even if one of the compressors is broken down.
The present invention has been accomplished to solve the above-described
problems experienced by the prior art. An object of the present invention is to provide
a refrigeration apparatus in which operation can be continued as it is even if one of

15  compressors is broken down.

DISCLOSURE OF THE INVENTION

A first refrigeration apparatus comprises: a refrigerant circuit including first,

second and third compressors juxtaposed to each other, a heat exchanger on the side of a

20 heat source, an air-conditioning heat exchanger for air-conditioning the inside of a room,
cooling heat exchangers for cooling the insides of a refrigerator and a freezer, and a first
expanding mechanism and second expanding mechanisms for expanding a refrigerant;

and breakdown detecting means for detecting the breakdown of at least the second
compressor; the refrigeration apparatus being capable of freely performing at least a

25  cooling operation and a freezing operation, wherein the cooling operation is performed



25 cooling operation and a freezing operation, wherein the cooling
operation is performed 3 4 by actuating the second conpressor and the third
conpressor, the cooling operation beigg achi eved by condensing a
rgfrigerant di scharged fromthe second conpressor and the third conpressor
by means of the heat exchanger on the side of the heat source, expanding
It by the first expandi ng nmechanism evaporating it by the air-conditioning
5 heat exchanger, and returning it to the second conpressor and the third
conpr essopy aatdting e §Rbnd (cbmpfdsaazaddothenairatdopréssorpelid esdling dperaiohuat i ng
the first conpressor and the "second conpressor, the freezing operation

bei ng ac hwgﬁg‘:‘?ﬁ@m 'L»Igbg] Féifipdr@R! Adthargdd HohPhe REcdnd Wehiph@sér andt

conpr essor ressor by means of the heat exchanger on the

si de of tn}g],% tggg;cgﬁ,g,g{sggf Pfﬁgegﬂf bthe heal¥xifipct oGP IR GAOBE e feat Jource,

nechﬁni? n e cooll ng angers, and returning it
to the first .co esso nd the secand. co e s i
operationeﬁﬁpﬂ@gggh¥3ﬁ5§3£5§pm’BF%%?@#@B EQ&¥§§§ﬁ%gﬁgﬁg§ggﬁgﬁﬁhﬁﬁgge of
the s ongﬁgo ressogHLf t he breaFdomn f the sec$ﬂ? oppressor is
det ect®d ERYIANRE RYLIFHBINE AiodPe BrrOnd CUBRISHPT AR eglg’rrgt%f”gﬂreﬁsboﬁ’aq” t us
conprises; a refrigerant circuit including first, second and ird
conpr essofusther;the HiesEns (peRHER 1H PFEPrM eﬁﬁuﬁﬁgﬁaﬁég$:ﬂﬂnmﬁﬁogPﬂtnﬁf a
heat source, an air-conditionjng heat exchanger for air-conditigning the
i nsi.de of serondeampreseas] thegfrecaue enestisndeing cbieved by qogdensing %Eﬁfas%fa'%f a
refrigerator and a freezer, and a first expanding mechani sm and second
expandi ngdiseliged Gom the firgxqompésser andr the spepnd aempresgerdby meandoiie dettect i ng
nmeans for detecting the breakdown of at least the second 20 conpressor; the
ref ri ger atxahanggrpen aheisideepfighe hpathbares, dxpansling fite by othei segond expendinga
freezing operation and a cooling/freezing operation, wherein the freezing
oper at0 onmesharjismd, @vapdating i0by thd couding Heatf éxchangersypnd setamirgnit! to the firstcond
conpressor, the freezing operation being achieved by condensing a
refri ger agbmpiessraingabe b¢écond icbmpfessaat and the cooling operation being continued by
actuating the first compressor in place of the second compressor if the breakdown of the
second compressor is detected during the cooling operation.
A second refrigeration apparatus comprises: a refrigerant circuit including first,
15  second and third compressors juxtaposed to each other, a heat exchanger on the side of 2
heat source, an air-conditioning heat exchanger for air-conditioning the inside of a room,
cooling heat exchangers for cooling the insides of a refrigerator and a freezer, and a first
expanding mechanism and second expanding mechanisms for expanding a refrigerant;
and breakdown detecting means for detecting the breakdown of at least the second
20  compressor; the refrigeration apparatus being capable of freely performing at least a
freezing operation and a cooling/freezing operation, wherein the freezing operation is
performed by actuating the first compressor and the second compressor, the freezing
operation being achieved by condensing a refrigerant discharged from the first

compressor and the second compressor by means of the heat exchanger on the side of

25  the heat source, expanding it by the second expanding mechanisms, evaporating it by



conpressor and the second conpressor by neans of the heat exchanger on the
srde of 25 the heat source, expanding it by the second expandi ng

mechani snms, evaporating it by 4 4 the @ooling heat exchangers, and
returning it to the first conpressor and the second conpressor, and
further, the cooling/freezing operation is performed by actuating the

first conpressor, the second conpressor and the third conpressor, the
cooling/freezing operation being achieved by condensing a refrigerant

di schar geghd tqlingRaf ekdHangers, 04U Rbisfting it K6 tifce AN CoRMFREESHA thenwcdrde third
conpressor by neans of the heat exchanger on the side of the heat source,

reduci ng wﬁg&gfo??%ﬁ?ﬂlge ftB@rcbomfg/ﬁ&%inchﬁ%eig JeflofheP b3 ondang e a

first | ow pressure I rst eXpandi g mechanism evaporating it by the
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side of the 15 third conpressor, and channel sw tching nmeans di sposed on
t he refri gendensedoiefiigerans; doayndto @ fiest loweressgredpethafirsinexpanding eepshanisad by
openi ng the channel sw tching neans, and further, actuating the third
conpr essorevipergingci bf thehairsooditidning nsat sxchangdr, ahd refyrming dodm the third
second conpressor is detected during the freezing operation. A third
r ef ri ger atcompreaggawhiteusdwaimgpthiegressuiz af dhe iegidnalraondénsedirefrigerentudtiwigtofd r st |
20 second and third conpressors juxtaposed to each other, a heat exchanger
on the0si decontl low Ipeasbursolovee, tham the rfirstohwlv t pressureg biethe secomhreypanding
air-conditioning the inside of a room cooling heat exchangers for cooling
t he i nsi desechdniéims, @vaparatingd ®byahe colingdrarexchanytrsy ahd r&ttirning it to the first
compressor and the second compressor, the refrigerant circuit further including a
refrigerant pipeline for introducing the refrigerant from pipelines on the suction sides of
the first compressor and the second compressor to a pipeline on the suction side of the
15  third compressor, and channel switching means disposed on the refrigerant pipeline; and
the freezing operation being continued by opening the channel switching means, and
further, actuating the third compressor in place of the second compressor if the
breakdown of the second compressor is detected during the freezing operation.
A third refrigeration apparatus comprises: a refrigerant circuit including first,
20 second and third compressors juxtaposed to each other, a heat exchanger on the side of a
heat source, an air-conditioning heat exchanger for air-conditioning the inside of a room,
cooling heat exchangers for cooling the insides of a refrigerator and a freezer, and a first
expanding mechanism and second expanding mechanisms for expanding a refrigerant;

and breakdown detecting means for detecting the breakdown of at least the second

25  compressor, the refrigeration apparatus being capable of freely performing at least a



expandi ng nechani sm and second expandi ng nmechani sns for expanding a
refrigerant; and breakdown detecting neans for detecting the breakdown of
at | east the second 25 conpressor; thesrefrigeration apparatus being
capable of freely performng at least a 5 4 freezing operation and a

cool ing/freezing operation, wherein the freezing operation is perforned by
actuating the first conpressor and the second conpressor, the freezing
operation being achi eved by condensing a refrigerant discharged fromthe

first  compeAss 8perdfich hitfa TOERNEE&IRY 8GR oD WHERAR IhOfreéAify Bp@htichhanger

on the side of 5 the heat source, expanding it by the second expandi ng

mechani s nﬁ?rf&\éfeagafn%&a&mgﬁ thgﬁ'gstt gbgnﬁ@&bi A6 R2lectid Qa&ggéﬁgorT ﬂ{r%?fﬁée%ﬁ%r ni ng

it to the'firs ress secon conpr essor, er, the
cool i ng/ freezing,operati.on s perfor V. ACt [ I.L Sty C ressor,
t he seconaped'gtﬁ?fgé’fﬁ% aglﬁﬁve[dhi)yt ﬁ?r}a%ngggrp?erg@&e}:ﬁ% h@g%hf)a&%fingf’ #nr éléeziqﬁg[
operation being achi,eved by, condensi a refrigerant discharged fromthe
first 10 COMPREDEaRd the seoold EmPLESHHS PILBHnS 4fate het ePhapee b uds, ot
means of the heat exchanger,k aon the side of@&he hegt.source, reduci,ng the
pressite Bt heahapurcerexpanding. i hyethe sgoonds xparing meghapismy eyapqrpdng ity
pressure by the first expanding nmechanism evaporating it by the
ai r - condi theosnoligg rheat exchanrgersycind retuming it to thegtirst compraseor; and; the seepfidr essor
whi | e reducing the pressure of the residual condensed refrigerant down to a
15 secondcomprepsossand furthendhe coeling!freszingreperation isrnesformed by actvatieg thend
expandi ng nechani sns, evaporating it by the cooling heat exchangers, and
r et ur ni ngfirst comptdssorf thessecondosompressor amhthetthied sempredsarotip cesling/freazing
refrigerant circuit further including a refrigerant pipeline for
i nt roduci operatien rbeing gehievdd byovomlepshg nesrefrigerdnt discarged $iodesheoffirstt he
first conpressor and the second conpressor to a pipeline on the suction
side 10 tbempisidij thd oomd esmpressoanghdcthanthizl conipressonyy meeans ofithpdeatd on
the refrigerant pipeline; and the cooling/freezing operation being
cont i nuedekshafgenbmahé RRlec OB ftRe he@Wsduedy, rgdutir@she pressure of a part of the

condensed refrigerant down to a first low pressure by the first expanding mechanism,

evaporating it by the air-conditioning heat exchanger, and returning it to the third

compressor while reducing the pressure of the residual condensed refrigerant down to a

15 second low pressure lower than the first low pressure by the second expanding

mechanisms, evaporating it by the cooling heat exchangers, and returning it to the first

compressor and the second compressor; the refrigerant circuit further including a

refrigerant pipeline for introducing the refrigerant from pipelines on the suction sides of

the first compressor and the second compressor to a pipeline on the suction side of the

20  third compressor, and channel switching means disposed on the refrigerant pipeline; and

the cooling/freezing operation being continued by opening the channel switching means,

and further, by condensing the refrigerant discharged from the first compressor and the

third compressor by means of the heat exchanger on the side of the heat source,

reducing the pressure down to a predetermined pressure lower than the first low

25  pressure by the first expanding mechanism and the second expanding mechanisms,



and further, by condensing the refrigerant discharged fromthe first
conpressor and the third conpressor by neans of the heat exchanger on the
side of the heat source, reducing the @ressure down to a predeterm ned
pgessure lower than the first low 25 pressure by the first expanding
mechani sm and the second expandi ng nechani sns, 6 respectively, evaporating
It by the air-conditioning heat exchanger and the cooling heat exchangers,
and returning it to the first conpressor and the third conpressor if the

br eakdown rgdethiR1yS @EAHHatRRTP b BROLir-condifdring Reht @uéHangeridhd thoeboling/Heaeezi ng
operation. fourth refrigeration apparatus conprises: a refrigerant

circui tai %ﬁéﬂaﬂg&g had ?éturninrgt ﬁ%om@ ﬁ%@tdcéxﬁﬁx‘ﬁ%oi?%@rtﬁéiﬂhﬁ chMpiedRRSEGhé 0 each

ot her, heat 8xchanger on e side of a " heat source, an alr-conditioning
heat exchanger for.air- I .tionl LASI : | heat
exchanger ST Agpow of el olsPedils bSele R i Bk Bofiilerin Blien 00,
first expandin chanipsm and second expandin chani.snms .far .ex ding a
refrigerant; a F%F@a{ﬁﬁtﬁm%a&amfﬁﬂ’é 9 §H§esf S?eflﬁggrg& ?lhcgﬁtlﬂgu%lpégﬁ bwn of
at least the third 10 conpressor; the refrigeratjon apparatus, being.capable
of frobly SHROAGAAME cAmEssers INxtaposed 39 Fashasrca PG SRAnEET OIS HILE P Bz i ng
operation, wherein the freezing operation is kB perforned by agtuating the
first conpetsoBreeataif-sendidening heat exchangerfor aifgonditiening the'iptide af 3 PThei ng
achi eved by condensing a refrigerant discharged fromthe first coppressor
and the seooling keshpxahengars for coslingsthefingides of eefrigeratnirigd e fipszarnands fst of 15
the heat source, expanding it by the second expandi ng nechani sns,

evapor at i regpandirg methemisnoand serond axpandigamgetrag)smenfor cxpandingrayraftigerant; he
first conpressor and the second conpressor, and further, the

cool i ng/ f rané Zragkdopar détectingi mepey far detdcting thet brztkdogvrt € at fleass tthe ¢hipd essor
the second conpressor and the third conpressor, the cooling/freezing

oper attdon cagiprgsac he vefelgdrytiom apleirgtus eiag reapable of drdelydpafdrarigedt feastna t he
first 20 conpressor, the second conpressor and the third conpressor by
means of  tfhezigadperativt hat gecodlinglffeeziag dpentiohwhéreimt the divegig operitionrig t he
pressure of a part of the

performed by actuating the first compressor and the second compressor, the freezing
operation being achieved by condensing a refrigerant discharged from the first
compressor and the second compressor by means of the heat exchanger on the side of
15 the heat source, expanding it by the second expanding mechanisms, evaporating it by
the cooling heat exchangers, and returning it to the first compressor and the second
compressor, and further, the cooling/freezing operation is performed by actuating the
first compressor, the second compressor and the third compressor, the cooling/freezing
operation being achieved by condensing a refrigerant discharged from the first
20  compressor, the second compressor and the third compressor by means of the heat
exchanger on the side of the heat source, reducing the pressure of a part of the
condensed refrigerant down to a first low pressure by the first expanding mechanism,
evaporating it by the air-conditioning heat exchanger, and returning it to the third
compressor while reducing the pressure of the residual condensed refrigerant down to a

25 second low pressure lower than the first low pressure by the second expanding



condensed refrigerant down to a first |ow pressure by the first expandi ng
nmechani sm evaporating it by the air-conditioning heat exchanger, and
returning it to the third conpressor while reducing the pressure of the
resi dual condensed refrigerant down to a 25 second | ow pressure | ower than
the first |ow pressure by the second expanding 7 mechani sns, evaporating it
by the cooling heat exchangers, and returning it to the first conpressor
and the second conpressor; the refrigerant circuit further including a
refriger affechinehi, Qeaﬁd?étiﬂgﬂ b9 ANE Edflink MRat’ SlchargRi2Ahd Féta@xing PiPeleifitt on t he
suction side of the third conpressor to pipelines on the suction sides of

the first cGAPRERE SAd ﬁi%d]gédaﬁd Sorfir sk %Weﬁ?g;ﬁiént‘ﬁ{g%cﬂlﬁﬂ@@'in&&iiﬁg*’ai ng

means di spos e refrigerant pipéline; cool 1 ng/freezing
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air-conditioning heat exchanger, and. the cooljng heat gexchangers, %ﬂd, and
ret ur ni ng2nd theocaaqlimefiieezing apsratien dsingasrntinned B Oparing ke FRanngl swifching, o
breakdown of the third conpressor is detected during the cooling/freezing
oper at i onmeans, iahd Hurtksry byyeondensing therefrigenant @éﬁ?b%ﬁg%gfpﬂhthﬁé'ﬁﬁti GPEIARSOL 1 cui t
I ncluding first, 15 second and third conpressors juxtaposed to each other,
a heat exahditiyesecond tcoepséssar by naeanheﬁtthe;bgatc@gchmeaion-tge)rs'tﬁet ofotherhgaheat
exchanger for air-conditioning the inside of a room cooling heat
exchanger soiro¢, redwdingnide tphessire siosaso afpredeteminegepressore lawer thaf theefitst lovand a
first expandi ng nechani sm and second expandi ng nechani sns for expanding a
refri p@r apkessurartsy tHeefiksd @npandérige efechanismaind ther sedaide expandinghmediraaskdpwn of
at | east the second 20 conpressor; the refrigeration apparatus being
capabl e ofrespe@Blely, BedpoRititigigbthed fiRsinditionitg hea@xcipppeat indrthedolingfieaezi ng
operation, wherein the warm ng operation is

exchangers and, and returning it to the first compressor and the second compressor if

the breakdown of the third compressor is detected during the cooling/freezing operation.

A fifth refrigeration apparatus comprises: a refrigerant circuit including first,

15 second and third compressors juxtaposed to each other, a heat exchanger on the side of a
heat source, an air-conditioning heat exchanger for air-conditioning the inside of a room,
cooling heat exchangers for cooling the insides of a refrigerator and a freezer, and a first
expanding mechanism and second expanding mechanisms for expanding a refrigerant;

and breakdown detecting means for detecting the breakdown of at least the second

20  compressor; the refrigeration apparatus being capable of freely performing at least a
warming operation and a freezing operation, wherein the warming operation is
performed by actuating the second compressor and the third compressor, the warming
operation being achieved by condensing a refrigerant discharged from the second
compressor and the third compressor by means of the air-conditioning heat exchanger,

25  expanding it by the first expanding mechanism, evaporating it by the heat exchanger on



performed by actuating the second conpressor and the third conpressor, the
warm ng operation being achi eved by condensing a refrigerant discharged
fromthe second conpressor and the thigrd conpressor by neans of the
air-conditioning heat exchanger, 25 expanding it by the first expandi ng
mechani sm evaporating it by the heat exchanger on 8 the side of the heat
source, and returning it to the second conpressor and the third
conpressor, and further, the freezing operation is performed by actuating
the first hCQIPLEIRO heANBuiRE afP $QNFHIELO FOEHS RbcondN@niprenal aad erethidi on
bei ng achieved by condensing a refrigerant discharged fromthe first
conpresso € a5E Gl SO ie¥ Ghargar on
t he side g?ﬂ?%%&ﬁbgﬁfsourée?&egggﬁgf%gm?¥0§giqfﬁgﬁg%€g%3ﬁ§¥gg%giﬂg
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operation bejng continued hy .actuatj the fi.rst compressor, i.in pl.ace of the
second cSﬂ‘b‘i’eéggsrai F%&Féa’ﬁrgﬁg%%# g?ont] htgles L8 GORRISPE s 20, tf|’1es Sg‘aél?ngct ed
during_the warmn 10 operation. A sixth refrigerati on apparatu .

conpr i &es COmPregsarinydneans of thedisat exchargsy ioﬁé{‘? ?‘fjggftheé@@oﬁ?ﬁ%ﬂﬁxﬂaﬂﬁipﬁ it
conpressors Luxtaposed to each other, a heat gexchanger_ on the side of a
heat sour bk theaecend expanding BSFHaPi VRS VERAEMEIRGE DYf e capling healieXFhoRBHS ¢ he
inside of a room cooling heat exchangers for cooling the insides of a
refri ger arod retuching ftrteéhe%,rstmmpaessorr and the seqonthenmRresFet Hidi thenveasmingcond
expandi ng nmechani sns and for expanding a refrigerant; and breakdown

det ect i ng operatien eingdamtiouéd by tdvenating kel dinst edmpresspean tplacheof the cgpend
conpressor; the refrigeration apparatus being capable of freely performng
at | east campeessorrifitherheeakidoon ofibe second nompressoz ¢y detectedh during the wanméngi n t he
warm ng operation is perfornmed by actuating the second conpressor and the
t hi rdigomepeasien., 20 the warm ng operation being achieved by condensing a
refrigerant discharged fromthe second conpressor and the third conpressor
by means of the AkikthCRRAGErativni dpgal@dd comprises: a refrigerant circuit including first,

second and third compressors juxtaposed to each other, a heat exchanger on the side of a
heat source, an air-conditioning heat exchanger for air-conditioning the inside of a room,
cooling heat exchangers for cooling the insides of a refrigerator and a freezer, and a first
15  expanding mechanism and second expanding mechanisms and for expanding a
refrigerant; and breakdown detecting means for detecting the breakdown of at least the
second compressor; the refrigeration apparatus being capable of freely performing at
least a warming operation and a warming/freezing operation, wherein the warming
operation is performed by actuating the second compressor and the third compressor,
20  the warming operation being achieved by condensing a refrigerant discharged from the
second compressor and the third compressor by means of the air-conditioning heat
exchanger, expanding it by the first expanding mechanism, evaporating it by the heat
exchanger on the side. of the heat source, and returning it to the second compressor and
the third compressor, and further, the warming/freezing operation is performed by

25  actuating the first compressor and the second compressor, the warming/freezing



exchanger, expanding it by the first expandi ng nechanism evaporating it by
the heat exchanger on the side of the heat source, and returning it to the
second conpressor and the third conpressor, and further, the

war mi ng/ freezing operation is perfornmed by 25 actuating the first
cbnpressor and the second conpressor, the warning/freezing 9 operation
bei ng achi eved by condensing a part of a refrigerant discharged fromthe
first conpressor and the second conpressor by nmeans of the

ai r-condi BP&E{i&gbgﬁgﬁ%lﬁé‘\{éEg&%%'hdeﬁ’gﬂignig&f)ﬂfif Rt aﬁthtﬁsdhﬁr?feﬂ ‘e heFfar ged

refrigerant by mean eat ex ger on he side t he heat source,

expandi 19 Bobils é@@%&%&é&&%@gﬁowy bldfinsSGIAR Bir-RERAAGARE hoat KRANARE:S TS,

evapor ati ng e e cool 1l eat ‘exchangers, ning themto the
first conpressor.and the secan onpressor.: the refri ' .t further
i ncl udi ng%' hﬁe F8qu“§‘8$éﬁet Teh B@I rﬁ%cha%g r?%‘%?%ﬁt@?wﬁgé%%ﬁﬁéﬁ%ﬁSgél{é‘tlﬁgérfornom

pi pelines on.the ,suction sides of the first conpressor and the second
conpressoﬁhec%éeaof)ﬁ‘ﬁg‘??trfgufﬂ‘f’ ?*Pénglﬂgiqoﬁhogsﬁhﬂée B‘Eg‘]?‘flﬁ ytthF F%FOES%P‘E‘?%, and
channel sw tching neans disposed on the refrigerant pipeline; 1Q and the
war ni ngy/ f Mmeshamgmy SEpRATAHIE E@mnby 8&1@9@0&36&&6@%%%% aB SCUFUBRMEITSER ¢ chi ng
means, and further, actuating the third conpressor in_ place of, the second
conpr essothd first comaprossernketbthe se¢ondrrompsessary theorefiigesans cirpuit fithst inshiding i ng
the warm ng/freezing operation. In a seventh refrigeration apparatus, the
cool i ng haatfrigecinapipeline foncituacing thé refageranteiromipipelinesion hecwgheesided a
freezing heat exchanger; and the refrigerant circuit is disposed dowstream
of the frefzhefirsheamnpesohand e secandl comptesshedo arpipaline| dnathy suctiqyr sdsof f or
reduci ng the pressure of the refrigerant inside of the freezing heat

exchanger thetird colpressdraandodhahiiet sivitchingeneant dispsied@ndhe tdfagerastfmpalimeat i ng
heat exchanger, in any one of the first to sixth refrigeration apparatuses.

20 Anigi ghhd tkeevhingifg/febAig ap@ation being Wohfiiied byngpeningsthe chigtmeb switdhifyg
passage connected at one end thereof to the discharge side of the
auxi | i ary ptQAPrad TfthdrPauaAng the third compressor in place of the second compressor if
the breakdown of the second compressor is detected during the warming/freezing
operation.
In a seventh refrigeration apparatus, the cooling heat exchangers include a

15  refrigerating heat exchanger and a freezing heat exchanger; and

the refrigerant circuit is disposed downstream of the freezing heat exchanger,
and includes an auxiliary compressor for reducing the pressure of the refrigerant inside
of the freezing heat exchanger lower than that of the refrigerant inside of the
refrigerating heat exchanger, in any one of the first to sixth refrigeration apparatuses.

20 An eighth refrigeration apparatus further comprises a bypass (59) passage
connected at one end thereof to the discharge side of the auxiliary compressor (53) and
at the other end thereof to the suction side of the auxiliary compressor (53), for allowing
the refrigerant to flow in such a manner as to bypass the auxiliary compressor (53) if the

auxiliary compressor (53) is broken down, in the seventh refrigeration apparatus.

25 In the first refrigeration apparatus, the first compressor is driven in place of the



at the other end thereof to the suction side of the auxiliary conpressor
(53), for allowwng the refrigerant to flow in such a manner as to bypass
the auxiliary conpressor (53) if the gyxiliary conpressor (53) is broken
down, in the seventh refrigeration apparatus. 25 In the first refrigeration
apparatus, the first conpressor is driven in place of the 10 second
conpressor if the second conpressor is broken down during the cooling
operation. A circulating operation is performed such that the refrigerant

di schar gedecohfi OB gsiséfé (i khe QBRINAS SGhpreidr Lib Sorbldr doAMBiRES e lcSolfigndensed

by the heat sourc heat exchanger, 1s expanded by the first expanding
mechani sm_._LS.:evappr . .al Ltd ani nd is
ot urned PBURHE TP o RuBY obBFu0h T Pk AR, 1O R RE R eRHARE RAGHera )

cool i ng operat,i can be cont, nued whil e naintainin h C i .

per f or mam?I m ﬁthﬁc}‘{}ﬁecogg’é??ﬁ%r arnéiftB? ﬁgﬁdaﬁqwesﬁﬁﬁ)lﬁrcg?{]e 594 @Péﬁ’éa hhggﬁieth%vﬁl dechi ng
means is opened, and further, the third . conpressor is driven.if.the second
conpr ess Ogleqtsexglpqyggrnlsmn&%@y&h? ?‘ﬁ% ef‘ﬁ’?é‘dﬂggg%‘i%ﬂﬁ’s'ﬁ‘p grealgp%rﬁt_egkyép? ¥l ati ng
operation is .ger_f ornmed such that the refrigerant discharged fJ omthe first
conpr eBsorconditoning hep§ exchanggsr esd ds rewmedn@cthsctirst PmPResSoroand &b, thikd i de
heat exchanger, is expanded by the second expanding _ mechanism |is

evapor at edompressns. cdbus, rije reoaling xapeeatign rcanabgi cpatinued ivhidel maintaining thest
conpressor and the third conpressor. Thus, the freezing operation can be
cont i nued codingygerfoemarment ai ni ng the freezing performance. In the third
refrigeration apparatus, the channel switching neans is opened if the
second conpr essdn thessebomk exfiri gevawiordapparagus, e cmohél rsyvifchimgzmeapsopepetedon. A
circulating operation is performed such that the refrigerant discharged

fromthe fahd SirthetOthiertairé womphstsdéhis driviendf clenpacosd compressoyrisidneked dowtt he
heat source side heat 20 exchanger, is reduced in pressure by the first

expanggng dﬂﬁ_ﬁ%'f’vtﬂé Froeding dpecatiAc O ciro iyl operati®it e pefoEned Suchv daothd ed by
the air-conditioning heat exchanger and the
refrigerant discharged from the first compressor and the third compressor is condensed
by the heat source side heat exchanger, is expanded by the second expanding
mechanism, is evaporated by the cooling heat exchanger, and is returned to the first
compressor and the third compressor. Thus, the freezing operation can be continued
15  while maintaining the freezing performance.
In the third refrigeration apparatus, the channel switching means is opened if
the second compressor is broken down during the cooling/freezing operation. A
circulating operation is performed such that the refrigerant discharged from the first
compressor and the third compressor is condensed by the heat source side heat
20  exchanger, is reduced in pressure by the first expanding mechanism and the second
expanding mechanisms, is evaporated by the air-conditioning heat exchanger and the
cooling heat exchanger, respectively, and is returned to the first compressor and the
third compressor. Thus, the refrigerant circulating quantity in the cooling heat

exchanger can be maintained. In the meantime, the refrigerant circulating quantity in

25  the air-conditioning heat exchanger is reduced. However, since the pressure of the



cool i ng heat exchanger, respectively, and is returned to the first
conpressor and the third conpressor. Thus, the refrigerant circul ating
guantity in the cooling heat exchangef]can be naintained. In the nmeantine,
the refrigerant circulating quantity in 25 the air-conditioning heat
exchanger is reduced. However, since the pressure of the 11 refrigerant in
the air-conditioning heat exchanger is reduced, the evaporation
tenperature of the refrigerant in the air-conditioning heat exchanger is

reduced. ré?géﬁﬂtueiﬂt {he ailcdnitiy et (RcRANREF 63 S rddiBedetHea @ahpdatic the

cooling pertormance of the air-conditioning heat exchanger, although the

refriger a?éma;ﬁér{;cﬁf'él ok 1thg ﬂg%&ln}t Yin! the® ?er:GH@iﬁgning hﬂl’egzg Sétx@tﬁahnggplig Nghidegezi ng

oper ation c € contl nue e nual ntal ning at freezi ng

performance. |In the.fourth refrigerati r at t he. ch | t£hi ng
reans 1o Spmien’ it oprlple 50 chiiPR b8 ReBRRRIF ing S Gl P REaRl oF
cooling/freezin eration, A, circulating,.operation i.s rformed such that
the refri §% é'ﬁtcgﬂﬁ?‘g'e?fﬁg Jisgt FEChAngte a:lt ?'é&q‘ thy Ee(g%?rgrgsgl{cuiﬁwgt BRAnUEE Shd
conpressor |s condensed by the heat source side heat _exchanger, .is reduced
in pre3sufedusgd.t hEhus; fﬁgtcoelee&(ﬁa%@g REYIAUON SR B aontiwed @ﬁf@ﬁdﬂggsaga% Phg
mechani snms, is evaporated by the air-conditioning heat exchanger and the
cool i ng héesst the fieesragperfarmeneect i vel y, and is returned to the first
conpressor and the second conpressor. Thus, the cooling/freezing operation
can be conti nuedn titei foerth Sefrigénation appagatus, theehanneltgwitchingzheans peppaneddhce,

| i ke the above-described third refrigeration apparatus. In the fifth

r ef ri ger attheonhiap pampressor i drékens lowo nyurems dhe icooking/freezinign opkmtien.of A he
second conpressor if the second conpressor is broken down during the

war m ng epeulatingdbperdtiari iscpérédrimed soplerthidti the refsigpmnt disnkaigesiufriont thet fitshe
refrigerant discharged 20 fromthe first conpressor and the third

conpr g8 solcompredsordands fid Sacohd &odipiessaill tomlehsed byrehd heatchmngeside i Ireat

expanded by the first expanding nechanism is evaporated by the
exchanger, is reduced in pressure by the first expanding mechanism and the second
expanding mechanisms, is evaporated by the air-conditioning heat exchanger and the
cooling heat exchanger, respectively, and is returned to the first compressor and the
second compressor. Thus, the cooling/freezing operation can be continued while
15 maintaining at least the freezing performance, like the above-described third
refrigeration apparatus.

In the fifth refrigeration apparatus, the first compressor is driven in place of the
second compressor if the second compressor is broken down during the warming
operation. A circulating operation is performed such that the refrigerant discharged

20 from the first compressor and the third compressor is condensed by the air-conditioning
heat exchanger, is expanded by the first expanding mechanism, is evaporated by the
heat source side heat exchanger, and is returned to the first compressor and the third
compressor. Thus, the warming operation can be continued while maintaining the

warming performance.

25 In the sixth refrigeration apparatus, the channel switching means is opened, and



heat source side heat exchanger, and is returned to the first conpressor
and the third conpressor. Thus, the warm ng operation can be continued
while nmaintaining the warmng perforngnce. 25 In the sixth refrigeration
apparatus, the channel switching nmeans is opened, and 12 further, the third
conpressor is driven if the second conpressor is broken down during the
war m ng/ freezing operation. A circulating operation is performed such that
a part of the refrigerant discharged fromthe first conpressor and the

third cOMpLARSGhe kfird CRARNHBRBEH diWehiLthRisecdidNOnipréRoNE thekadn dovahdutiigy whi l e

the residual discharged 5 refrigerant is condensed by the heat source side
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second ex I'ng are evapor ate cool 1 ng heat
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mai ntai ni n t |east the, freezing perfornmance. 10.1n,the sevent

refriger atcg?fﬁmé%ipg’ﬁ' aths f“rf"r‘?@g‘é’%‘?’gn ale %é%ﬁawglé“r r{pﬁcﬁe&@g%l pwghar%:dnds of
heat exchangers (ji.e., a refrigerating heat exchanger an freezi heat
exchander yefRgsangs gPndeasehby thedisat &UF‘Eﬁ’rF“fez}i’FﬁE F’é‘thﬁP&’, a@n@“ﬁﬂe F’%‘ﬁé’rf glge an
object to be cooled can be cooled at two Kkinds of cooling terrpﬂqatures. I n
the ei ght mefrigeranigeare expanded b the sesond eepapdingmeshapisms.4e yaposated Ry the
auxiliary 15 conpressor via the bypass passage if the auxiliary caonpressor
i s broken cdoling heite exdhpngess,hprdiangy retusnedotch thd firstl sempigssr ande theethifgyer ant .
As described above, according to the present invention, the predeterm ned
oper at i on comprdssorc onflihnsjedhevi taoming/fieeziog ngpematjore x cans shey ecatiguedd awhibh  of

the performance even if one of the conpressors is broken down. Thus, it is
possi bl e ntintaingrab fastehé freezig peafoirmatce. of the apparatus. In particul ar,

t he operation can be continued w thout degrading the cooling
10 In the seventh refrigeration apparatus, the cooling heat exchanger includes two
kinds of heat exchangers (i.e., a refrigerating heat exchanger and a freezing heat
exchanger) having different evaporation temperatures, and therefore, an object to be
cooled can be cooled at two kinds of cooling temperatures.

In the eighth refrigeration apparatus, the refrigerant can bypass the auxiliary

15  compressor via the bypass passage if the auxiliary compressor is broken down, thereby
achieving a smooth circulation of the refrigerant.

As described above, according to the present invention, the predetermined
operation can be continued without inducing any excessive degradation of the
performance even if one of the compressors is broken down. Thus, it is possible to

20  enhance the reliability of the apparatus.

In particular, the operation can be continued without degrading the cooling
performance of the cooling heat exchanger in the case where the compressor is broken
down during an operation in which the inside of a cold store is cooled by the cooling

heat exchanger (such as a freezing operation, a cooling/freezing operation or a

25  warming/freezing operation), thus preventing any deterioration of a quality of the object



performance of the cooling heat exchanger in the case where the conpressor
i3S broken down during an operation in which the inside of a cold store is
cool ed by the cooling heat exchanger [(3such as a freezing operation, a
cooling/freezing operation or a 25 warm ng/freezing operation), thus
preventing any deterioration of a quality of the object 13 to be cool ed.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a refrigerant circuit diagram
of a refrigeration apparatus; 5 Fig. 2 is a refrigerant circuit diagram

il lustratidge sodi@f ri gerant circulation during a cooling operation; Fig. 3

is a flowmhart illustrating the control of the cooling operation; Fig. 4
is agraph illustrating a first capacity control; Fig. 5is a refrigerant
circuit diagramillustrating a refrigerant circulation during 10 the

cool ing operation in tﬁmﬁgwﬁﬁT@ﬁﬁm@g%gmggken down; Fig. 6 1is

a graph illustrating a second capacl Is a refrigerant
circuit diagram.l Illustr t.ing.a. re{r.i era cihrculation during a freezing
operation; Fi g%@" & ye?’qxw%ﬁé‘,}rgm fli grg{nr(gﬁq rﬁblﬁeﬁaém&?ﬂ??rg USof the freezing
operatjon; 15 Fig. .9 is a refrigerant cireuit diagramillustrating.a
refrigérant cirE@ ¥ 6FFfH&?rPWg°"%P% laﬁFaé’éEf‘ﬁHaWﬂge? 'i‘%‘ﬁa‘?tr‘?"fw&“%glg‘%er e a
conpressor is_broken down; Fig. 10 is a refrigerant circuit diagram
i || ustrat Prgolng QeFatig8y ant circul ation during a cooling/freezing
operation; Fig. 11 is a Mllier chart illustrating a freezing cycle; 20
Fig. 12 is a reFig §as aflowehartillnstraging ghesgontmo] ofsthe elHg aperaipRi ger ant
circulation during the cooling/freezing operation in the case where a
conpressor is bFigkdns algmeph illustratinglBfiisscapaéityovanitedlt i | | ustrating the control
of the cooling/freezing operation
Fig. 5 is a refrigerant circuit diagram illustrating a refrigerant circulation during
10 the cooling operation in the case where a compressor is broken down;
Fig. 6 is a graph illustrating a second capacity control,
Fig. 7 is a refrigerant circuit diagram illustrating a refrigerant circulation during
a freezing operation;
Fig. 8 is a flowchart illustrating the contro} of the freezing operation,
15 Fig. 9 is a refrigerant circuit diagram illustrating a refrigerant circulation during
the freezing operation in the case where a compressor is broken down,;
Fig. 10 is a refrigerant circuit diagram illustrating a refrigerant circulation
during a cooling/freezing operation,
Fig. 11 is a Mollier chart illustrating a freezing cycle;
20 Fig. 12 is a refrigerant circuit diagram illustrating a refrigerant circulation
during the cooling/freezing operation in the case where a compressor is broken down;
Fig. 13 is a flowchart illustrating the control of the cooling/freezing operation
in the case where the compressor is broken down;

Fig. 14 is a flowchart illustrating the control of the cooling/freezing operation

25  in the case where the compressor is broken down;




in the case where the conpressor is broken down; Fig. 14 is a flowhart
itfMustrating the control of the cooling/freezing operation 25 in the case
where the conpressor is broken down; 1 Fig. 15 is a refrigerant circuit

diagramillustrating a refrigerant circulation during a warm ng operation;
Fig. 16 is a flowhart illustrating the control of the warm ng operation;
Fig. 17 is a refrigerant circuit diagramillustrating a refrigerant

circulation 5 during the warm ng operation in the case where a conpressor

i's broken down; gfgl g5 18, iréfrigeralf Cirfl8f Alorah fifitktfatidh %gfﬁf%érhﬁtuéiiduﬁtioﬂg a
refrigerant circulation during a warmng/freezing operation; Fig. 19 is a

fl ovvchartShlgnlsgu%{,v?@lhgggérgﬁ?&ont rol of the warm ng/freezing operation; and

10 Fi Ig 2 circuit diagramillustrating a refrigerant
circul ation durj r reezin .where a
conpressor is bt® é lsci‘o Wcrgéﬁ%m e fh%&&%ﬂ%&ﬁ%&h@ﬁggﬁéﬁ ENTI ON Best
nodes carryi ng gut g ent nven i,on Wl h $ .des cr bt

reference to th VA o QW‘H{J gdiagrams il %?fm%d’nfei %errg?l Sﬁcu&tlon

Ref ri ger at,i on pparatus sho in Fi 1, arefri n apparatus (1
n a pef €98 w6 Ngoasperatien tcasr%*eﬁgaf cameeﬁ%f’ém Bk e and 5

adapted to cool the i nsi de of a storage, i.e . Show case and rmor
cool the insideFig B8 Bobrefrigerant cirpet dipgrarm IBFStfaﬁégs‘t sefdgerons qifulation
refrigeration apparatus (1) conprises an outside unit (1A), an inside unit
(1B), a r damngewarming/fieeding ppepptiomid a freezing unit (1D), and further,
includes a refrigerant circuit (1E) for perform ng a steam conpression
type freezing c¥ig. @9 isthBowdsirdtlustrating ¢He)onitrel ofithe mprming/feagezingtoperation; can
sel ectively performa cooling

and

10 Fig. 20 is a refrigerant circuit diagram illustrating a refrigerant circulation

during the warming/freezing operation in the case where a compressor is broken down.

BEST MODES FOR CARRYING OUT THE INVENTION
Best modes carrying out the present invention will be described below in
15  reference to the accompanying drawings.
- General Configuration of Refrigeration apparatus —
As shown in Fig. 1, a refrigeration apparatus (1) in a preferred embodiment is
installed at a convenience store, and is adapted to cool the inside of a storage, i.e, a
show case and warm or cool the inside of a room, i.e., the inside of the store.

20 The refrigeration apparatus (1) comprises an outside unit (1A), an inside unit
(1B), a refrigerating unit (1C) and a freezing unit (1D), and further, includes a
refrigerant circuit (1E) for performing a steam compression type freezing cycle.

The inside unit (1B) is configured such that it can selectively perform a cooling
operation and a warming operation, and is installed at, for example, a shop. The

25  refrigerating unit (1C) is mounted at a refrigerating show case, so as to cool the air



operation and a warm ng operation, and is installed at, for exanple, a
shop. The 25 refrigerating unit (1C) is nounted at a refrigerating show
case, so as to cool the air 15 inside p§ the show case. The freezing unit
(1D) is nmounted at a freezing show case, so as to cool the air inside of
the show case. - Qutside Unit The outside unit (1A) is provided with a
non-inverter conpressor (2A), a first 5 inverter conpressor (2B) and a
second inverter conpressor (2C), and further, includes a first 4-way

switch valgie(ciiie sovwe &8N ATHe ﬁ@éﬁi@r@ﬁi@ﬁm% HduAtePht 2 ey Mt b4lE, fpat

exchanger (4) serving as a heat exchanger ‘on the heat sourte side.” Each of

the abovegd .%ﬁﬁﬁ%ﬁﬁﬁ?&gﬁ@g&&@ to (20 is constituted of, for
[ one

exanpl e, a high pressure scroll conpressor of a sealing type. The
non-invert g .dleogg,lggpr essor (2A) is of a constant capacity type in which an
el ectric PEpdg | ways driven at a constant engi ne speed. Each of the

first inverter npr essor . ( .and t .second.inverter conpressor,. (2C) is
of "2 type-i n whiohouse it (1Y IEBOUdR it BTN b ATRIERGh (L), Bret 1 1 s
capacity can be varied stepwise or continuously. The non-inverter

conpr essofnvens connyesspr (2B) and gseeand ipyasisr erapresyop B3Chand further, includesang

i nverter conpressor (2C) constitute conpressor nmechani sns of two systens,
that is, Areédnpreswieh yalvpddAsm sezond drway switady valye (3B anddamoetsidpheats or
mechani sm (2E) of a second system The pattern of the conpressors
const i t ut exchanges (€)sepving 807 heatrexdhanges o tioi®at sowdicq sid®. of t hese two systens
can be changed in an appropriate nanner. That is to say, there are two
cases: the non-Eacleof e shovprdessibed (cBhprezsats t(RA) 20 (2C) st canstrimtddeof, for
conpressor (2B) constitute the conpressor mechanism (2D) of the first

syst em whiexamplaea bigh pnebsurn\denied iscrotlrphpsasssr ¢f2CGealinn8pet uThs ndhinveneapr essor
mechani sm (2E) of the second system and the non-inverter conpressor (2A)

consti@ ut esmpiebdr QRAPHE S ar conmamagipaciy Bk iAfwhible ahi diédiris Wit@ms b t he
first inverter conpressor
driven at a constant engine speed. Each of the first inverter compressor (2B) and the
second inverter compressor (2C) is of a type in which an electric motor is inverter-
controlled so that its capacity can be varied stepwise or continuously.
The non-inverter compressor (2A), the first inverter compressor (2B) and the
15 second inverter compressor (2C) constitute compressor mechanisms of two systems,
that is, a compressor mechanism (2D) of a first system and a compressor mechanism
(2E) of a second system. The pattern of the compressors constituting the compressor
mechanisms (2D) and (2E) of these two systems can be changed in an appropriate
manner. That is to say, there are two cases: the non-inverter compressor (2A) and the
20 first inverter compressor (2B) constitute the compressor mechanism (2D) of the first
system while the second inverter compressor (2C) constitutes the compressor
mechanism (2E) of the second system; and the non-inverter compressor (2A) constitutes
the compressor mechanism (2D) of the first system while the first inverter compressor

(2B) and the second inverter compressor (2C) constitute the compressor mechanism

25 (2E) of the second system.



(2B) and the second inverter conpressor (2C) constitute the conpressor
nechani sm 25 (2E) of the second system 16 f Respective di scharge pipes
(5a), (5b) and (5c) of the non-invertengconpressor (2A), the first

i pverter conpressor (2B) and the second inverter conpressor (2C) are
connected to a single high pressure gas pipe (8), which is connected to a
first port of the first 4-way switch valve (3A). Check valves (7) are

di sposed at the discharge pipe (5a) 5 of the non-inverter conpressor (2A),

t he di scharge p?@%e@ﬁ?& dﬁéh&%@gi{q% pda)! rah@g%g%?m ﬁ&ﬁﬂveﬁ&@onﬁ?@ss&pe

di scharge pi pe I nve ressor respectively,

such that a4 qpety ',wer%g%o&gre%wg%ﬁ agx b ln@erfe%e@sﬁ% 20T e

out si de h exc an er conn gas side en ere to a
second port of  t W tch. v A) Vi a out S e (9).
- cont f agnieeiey 18 girgly @sh@f%@‘gf sbfiid L i*) B cliReflagH astaq%%aofﬁfﬂ% i d
side end thereof to. e en ui,d p 10) erV| l'i ne.
" the vafrSrovREsPiH & CasoainsdsbSasphssit it pipetdal ot her
end of the liquid pip ( S branchedtoaflrst connectl?ﬁr l.i quid pipe
(11) aPd &fdbe m-lamcqqmﬁeq% (4. pthgedisehpsge mpe Shpeofothe st iivpsrigeat
exchanger (4) is not particularly limted: for 15 exanmple, a fin and tube
heat excha&ageresedr @Bdmod she dischaggrpipe (Brkeof threeeend rm@eme@mp@m@re%‘at y. In
the vicinity of the outside heat exchanger (4) is disposed an outside fan
(4F). Respespeitivelys sushithet apiopesatioh ayn bstart@bby any of e coompressoss t er conpr essor
(2A) and the first inverter conpressor (2B) are connected to a | ow
pressure gas pi [Tthe(dubside BedtOexchartgenr{d)pispeonnbetyd at at gps Sdec endl theredfT tbea
conpressor (2C) is connected to a third port of the second 4-way sw tch
val ve ( 3B)secohd partf ¢fithé firsp @rwayodwitdhevdlve Gid)44aary oster gasipipa(9)e [iBéyntrast,
connected a connecti ng
10  the outside heat exchanger (4) is connected at a liquid side end thereof to one end of a
liquid pipe (10) serving as a liquid line. On the way of the liquid pipe (10) is disposed
a receiver (14). The other end of the liquid pipe (10) is branched to a first connecting
liquid pipe (11) and a second connecting liquid pipe (12).
The type of outside heat exchanger (4) is not particularly limited: for
15 example, a fin and tube heat exchanger of a cross fin type or the like can be used
preferably. In the vicinity of the outside heat exchanger (4) is disposed an outside fan
(4F).
Respective suction pipes (6a) and (6b) of the non-inverter compressor (2A)
and the first inverter compressor (2B) are connected to a low pressure gas pipe (15). A
20  suction pipe (6¢) of the second inverter compressor (2C) is connected to a third port of
the second 4-way switch valve (3B).
To a fourth port of the first 4-way switch valve (3A) is connected a connecting
gas pipe (17). A third port of the first 4-way switch valve (3A) is connected to a fourth
port of the second 4-way switch valve (3B) via a connecting pipe (18). A first port of

25 the second 4-way switch valve (3B) is connected to the discharge pipe (Sc) of the



gas pipe (17). Athird port of the first 4-way switch valve (3A) is
connected to a fourth port of the second.4-way switch valve (3B) via a
connecting pipe (18). A first port of p the second 4-way switch valve (3B)
is connected to the discharge pipe (5c) of the 17 second inverter
conpressor (2C) via an auxiliary gas pipe (19). A second port of the
second 4-way switch valve (3B) is a closed port which is cl osed at al
times. In other words, the second 4-way smﬁtch valve (3B) is a channel

swi tch valgy nHvaétl%P"c&ﬂ tedlofl(¥C) GRNH EffdINgy b F‘Ebr(m P tzondpogRAURNt Y, a

3-way switc ve may be used in p ace 5 e second 4- vvay switch val ve

ver ffﬁﬁsgé‘m?f“rvgfw A ‘E%ﬁﬁ%g? Ph@ PROLIGHR o 1 Sk, PRt

pressure nd t he C each
ot her and fi{)ﬁlger Set(cﬂﬁd gmeﬂlfckg% cﬁgﬁgl %‘ﬁ% hcglﬂnﬂ%ﬁi Ca%l%SMtte

(17) commnlcatevrwﬂ{ﬁeach ot her to se ond st%ln(lsea nllnein
o ) henieRs ol oLaicaigly S By VDS et Prgoeshs

pi pe ( communi cate with each other and further the connecting pipe (18)
and thé Oﬁtthﬁs&@of@abeﬁY|§\§“%}gyalY?o@ﬁ)nl cate with each other, and vice versa.
In contrast, the second 4-way switch valve (3B) is configured so as to be
changed over fr diketiig 4-weyswitelvalve 6BY) isigen r?djsq e b %P@e.d OMer flRMah ch

the auxiliary gas 15 pipe (19) and the closed port conmmunicate with each

ot her and af finst stete (s¢eea salrhline innigpdbin Whigh thabighinsessutet gaspips (8 apéehe of the
second inverter conpressor (2C) communicate wth each other to the second
state (seeoutside gasqipn(9)icommunidategwith ea¢nothir ard funtheratheiconsecying gipe (B8pe ( 19)
and the connecting pipe (18) comunicate with each other and further the

suction piapg théeonnastihg! due pipeo@aY communizatenwith eadheothert b asecbndsthter(seesnd vi ce
versa. 20 The above-descri bed di scharge pipes (5a), (5b) and (5c), the high

pressgpe gﬁ&enﬂi&@n(lﬁ% BN Wwhieh aké sighepresaredpqaepipd)8)candsthe tcohriecting igah
pressure gas line (1L) at the time of a cooling operation. Furthernore,
the | ow prssUrs @asmudide (ith)cadh Gtiidh@nd Ubfthéithe connecting pipe (18) and the
outside gas pipe (9) communicate with each other, and vice versa.
In contrast, the second 4-way switch valve (3B) is configured so as to be
changed over from the first state (see the solid line in Fig. 1) in which the auxiliary gas

15  pipe (19) and the closed port communicate with each other and further the connecting
pipe (18) and the suction pipe (6¢) of the second inverter compressor (2C) communicate
with each other to the second state (see the broken line in Fig. 1) in which the auxiliary
gas pipe (19) and the connecting pipe (18) communicate with each other and further the
suction pipe (6¢) and the closed port communicate with each other, and vice versa.

20 The above-described discharge pipes (5a), (5b) and (Sc), the high pressure gas
pipe (8) and the outside gas pipe (9) constitute a high pressure gas line (1L) at the time
of a cooling operation. Furthermore, the low pressure gas pipe (15) and the suction
pipes (6a) and (6b) of the compressor mechanism (2D) of the first system constitute a

first low pressure gas line (1IM). Moreover, the connecting gas pipe (17) and the

25  suction pipe (6¢) of the compressor mechanism (2E) of the second system constitute a



pi pes (6a) and (6b) of the conpressor nechanism (2D) of the first system
constitute a first |low pressure gas line (1M . Mreover, the connecting
gas pipe (17) and the 25 suction pipe {$c) of the conpressor mechani sm (2E)
of the second systemconstitute a 18 second | ow pressure gas line (1N) at
the time of the cooling operation. The first connecting liquid pipe (11),
the second connecting liquid pipe (12), the connecting gas pipe (17) and
the | ow pressure gas pipe (15) extend outside of the outside unit (1A),

and are pg&t\shgﬁ%weg\%é%&%in@qnywhmtiﬁ%%thé&%ntegbbef%ah inside of the 5

out si de uni ronally, at the end on e branch side of the

of “the outsi de e firs BinfecRhBicbie bive REYAE sckfd Cotnbide® IGHRAFE(D) O
e suct i 1 gampgetitcasS o () 584 Y folhbisstOF seC BB (BRI IR 8P i) 20
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non-i nverter conpressor (2A), .the first inverter conpressor (2B) and the
second i noBsidgmnitd by eéé‘&?‘o'(ai]@) atithe g ﬂwg’aar@{lmerpfé%rcwceﬁ@@neqfﬁg
comuni cating pipe (21) includes a main pipe (22), and a first sub pipe
(23) and Hquidqupri(12hba phesk vabee)(7) ihdisppsed insider ofrtbp eutsideatnit HA)nt As 19 pe
(22). The main pipe (22) is connected to the suction 15 pipe (6c) of the
second i nakow ereftigenanictodlow fram)the Miceiver (14) tosthe cloising valve2@nd t he second
sub pipe (24) are connected to the |ow pressure gas pipe (15). The first
sub pi pe (23) afite ldvepessovegaspipe f15and 24 suetien pipev(bc)eef the sévond irmened

val ves (7a) and (7b) serving as opening/closing nechani snms and check val ves
(7), respempiesir2CY hi@tconfedted ®agach botter Viarstommbnipatieg §ip8)21)sendngd agur ed
such that it allows the 20 refrigerant to flow fromthe pipes on the

sucti pp Siafl@axifiaryt e, N e icoMBiinidating Piea @3 illowsrespethiste ietioni sides df theer t er
conpressor (2B) to the pipe on the suction side of the second inverter

fﬁ gFr eSS Ohoh-ivertet EorfitBisoABIA), tHirStaa Pettr SopiRkdte (2BYand the 6600hd Gvegtdr such

compressor (2C) to communicate with each other. The communicating pipe (21)

includes a main pipe (22), and a first sub pipe (23) and a second sub pipe (24), which

are branched from the main pipe (22). The main pipe (22) is connected to the suction

15 pipe (6¢) of the second inverter compressor (2C). The first sub pipe (23) and the
second sub pipe (24) are connected to the low pressure gas pipe (15).

The first sub pipe (23) and the second sub pipe (24) are provided with solenoid

valves (7a) and (7b) serving as opening/closing mechanisms and check valves (7),

respectively. That is to say, the first sub pipe (23) is configured such that it allows the

20 refrigerant to flow from the pipes on the suction sides of the non-inverter compressor

(2A) and the first inverter compressor (2B) to the pipe on the suction side of the second

inverter compressor (2C). In contrast, the second sub pipe (24) is configured such that

it allows the refrigerant to flow from the pipe on the suction side of the second inverter

compressor (2C) to the pipes on the suction sides of the non-inverter compressor (2A)

25  and the first inverter compressor (2B).



it allows the refrigerant to flow fromthe pipe on the suction side of the
second inverter conpressor (2C) to the pipes on the suction sides of the
non-i nverter conpressor (2A) 25 and tpge first inverter conpressor (2B). 19
To the liquid pipe (10) is connected an auxiliary liquid pipe (25), which
bypasses the receiver (14). The refrigerant flows in the auxiliary liquid
pi pe (25) minly during a warm ng operation. The auxiliary liquid pipe
(25) is provided with an outside expanding valve (26) serving as an

expandi ng mechayy ke 1i§ﬁ$d\é\§r°p(@1(541)b)?_i§ cﬁﬁ&iéaearh%kili%ﬁp'I‘iﬁﬂﬂef)ip(a‘@zsg)”w]bigl? liquid
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bet we t he per portion of the receiver (14) and the discharge pipe (5a)
of thg"nn ﬁ‘ef Ewa k 5‘?

.U
owtﬁlﬁ%gﬁi‘teﬁmh%’&ﬁb@% g PInGEL0) @BA sy FegeinFrd4) BapterRosey 8vi ded
with a check valve (7) for allowng only the flow of the refrigerant from
t he recei ¢heek valye (7bierrailopins enly éh%l%@é’ ofithe sefpigerank jowars thenfegeivesr @4k ur e gas
pipe (8) is provided with an oil separator (30). To the oil separator (30)
i s connecThelchnsk vaive (@) islocatied betyragnrai joint pf pee @Bdlary Tiguidopipe (2§)uomihag  pi pe
(31) is provided with a solenoid valve (7d), and is connected at the other
end t her kpfid pipet(1®) andc¢he woeiper{@4). 6a) of the non-inverter conpressor (2A).
A first oil 20 snoothing pipe (32) is connected between the donme of the
non-i nverter coAfiqaabmjectioR pipedRT) i lconseteidi betwernthe axi)ianyfliquidepipe 25)d
inverter conpressor (2C). On the first oil, snoothing pipe (32) are
di spaed andcihe dbw\préséare(gal piptd(18).s oTlenaudd igkstion(pipe (2Dris provided with a
solenoid valve (7¢). Furthermore, a degassing pipe (28) is interposed between the
upper portion of the receiver (14) and the discharge pipe (5a) of the non-inverter
compressor (2A). The degassing pipe (28) is provided with a check valve (7) for
allowing only the flow of the refrigerant from the receiver (14) toward the discharge
15  pipe (5a).
The high pressure gas pipe (8) is provided with an oil separator (30). To the
oil separator (30) is connected one end of an oil returning pipe (31). The oil returning
pipe (31) is provided with a solenoid valve (7d), and is connected at the other end
thereof to the suction pipe (6a) of the non-inverter compressor (2A). A first oil
20  smoothing pipe (32) is connected between the dome of the non-inverter compressor
(2A) and the suction pipe (6¢) of the second inverter compressor (2C). On the first oil
smoothing pipe (32) are disposed a check valve (7) and a solenoid valve (7e) for
allowing the flow of oil from the non-inverter compreésor (2A) toward the second

inverter compressor (2C).

25 To the dome of the first inverter compressor (2B) is connected one end of a



allowing the flow of oil fromthe non-inverter conpressor (2A) toward the
second inverter conpressor (2C). 25 To the donme of the first inverter
conpressor (2B) is connected one end ofpa 20 second oil snoothing pipe
(33). The other end of the second oil snoothing pipe (33) is connected
between the check valve (7) and the solenoid valve (7e) of the first oil
snoot hi ng pi pe (32). Mireover, a third oil snoothing pipe (34) is connected
between the dome of the second inverter conpressor (2C) and the |ow

pressure d4and bﬂ%n{oaaﬁ)ing]}f)? E‘)ﬁ t fthé 8the éndSSraRE SicBAd Bil @ﬁo&@jﬂ') pife @3 ?W ded

with a solenoid val ve |l oor warmng circuit (35) Is connec ed to
the | T t
exchanger 9?'8%%9(*?%%“% éﬂee?lva%a@ #grt‘ﬁ%r%?@nb @?'%'@% UERR Bl

pi pel i ne .One_e e firs connect veen t he
Check val J20p ngamae [302° cMelforsh wahird o 3100t Rlper GoLR BERHER ARG o o
10 pipe (1}(")3 nt rast,.the other end er eof I,S connected t.o heat
exchanger ! %sm? g the,geRad, nvarien Spfmpressii (26 ngt the HBWSEESHE AU iﬁ( 38) is
connecf ed_between the check valve ( on.the liquid pipe (10) and the
recei ver (ga}hﬂdl ol geonthiag pipe(pd) lépmﬂ?eéwdthmlwéj vahee Idhnected to the heat
exchanger (36) for warmng a floor. The heat exchanger (36 for warm ng a
floor i's put atAafleargivanming (:utsulh(iﬁaet ronnected dntthe iquidtpinth (1 aThe 8pRr wor ks
15 for a long time, at a convenience store. (losing valves (20) are
di sposed warming dicnit (39 ipdbdeser Heayyxchnnper 1(36)fer watming aftsor,refifsBgipeline
respectively. The first pipeline (37) is provided wwth a check valve (7)
for all ow(3) aml g sebend pipelind (38)e Ckr ¢rgleofinhe fiostapipelinee(ITeas cornduderger
(36) for warmng a floor. Incidentally, the heat exchanger (36) for
war m ng abétween theayhdok vabseo(T) tané dhe tlosihpevabas@0yoarthe fiost veahecting Hmookr ( 36)
for warmng a floor is provided, the first pipeline (37) and the second
pi pel ime (3)(1BX én coMALE tigdotier @rtt thirebpisccdnied®éd 1y the-heat@iclgngen{(36) for
warming a floor. One end of the second pipeline (38) is connected between the check
valve (7) on the liquid pipe (10) and the receiver (14); in contrast, the other end thereof
is connected to the heat exchanger (36) for warming a floor. The heat exchanger (36)
for warming a floor is put at a register (at a checkout counter), at which a clerk works
15 for a long time, at a convenience store.
Closing valves (20) are disposed on the first pipeline (37) and the second
pipeline (38), respectively. The first pipeline (37) is provided with a check valve (7)
for allowing only the flow of the refrigerant toward the heat exchanger (36) for
warming a floor. Incidentally, the heat exchanger (36) for warming a floor may be
20 omitted. Inthe case where no heat exchanger (36) for warming a floor is provided, the
first pipeline (37) and the second pipeline (38) are connected directly to each other.
- Inside Unit -
The inside unit (1B) comprises an inside heat exchanger (41) serving as a heat

exchanger on a using side and an inside expanding valve (42) serving as an expanding

25 mechanism. The connecting gas pipe (17) is connected onto the gas side of the inside



The inside unit (1B) conprises an inside heat exchanger (41) serving as a
heat exchanger on a using side and an inside expandi ng val ve (42) serving
as an expanding 25 mechanism The conpecting gas pipe (17) is connected
onto the gas side of the inside 21 heat exchanger (41). In contrast, the
second connecting liquid pipe (12) is connected onto the liquid side of
the inside heat exchanger (41) via the inside expanding valve (42). Here,
the type of inside heat exchanger (41) is not particularly limted: for

exanpl e, %e?tféx@%iﬁ%gr Fﬂl?.e NE@ntR¥C m%nd)éorﬁﬁe&h%slgqetﬁ& BipeY@2) R'cohhé&téd ke can

be used prefera n"5 the vicinity of the insi heat exchanger (41) is
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Ref ri gerati ng refrigera I onpris rigerating

heat exch er, (45 serying, as,a cooljng heat .exchanger.a

refriger a?'i]e%% tgéﬁ'g%d’f Hb“‘i/faheg}ae)fc}f%ﬁ‘geg%bilgﬁm artl arg'nﬁ'gﬁﬁ%n&g ﬁgxanné‘z:lﬁ’aani sm
The first .connecti liguid pipe (11). i,s conpected onto the |.iguid side of
the refri é.’é’rad{&i tHbe Hgaétexg%‘ﬁﬁlﬁﬁé? cé"&% In,fyge gf Q’Sﬁa‘ﬁo‘iaﬂ%:ﬂsﬁ P{"fﬂg‘gﬁé{ndf’t he
refrigeratjng expandi ng valve (46). In contrast, the,]ow ssure gas pipe
(15) 'S ety e @sidp degjfrchinger o) ddispastd PR HISIE; ﬁ@%é@%@& ger
(45). The refrigerating heat exchanger (45) comnmunicates with the suction
side of fan ?m@ed@'ﬁﬁﬁé@sor mechani sm (2D) of the first system in contrast,
the inside heat exchanger (41) coninunicates with the suction side of the
second i nvdefegeratimgd/mbsor (2C) during the cooling operation.
Consequently, the refrigerant pressure (i.e., the evaporation pressure) of
the refrigerati Mhehefgesatmgannier(1C) Sdomprisemlal yefiigaratines heawerchandean(4fhat  of
the inside heat exchanger (41). As a result, a refrigerant evaporation 20
t enper at urservirg dshecdotihgihgstrexchangehaat a eefriperatiey expahdinp ealve€d6) feovingasanpl e,
-10 C in contrast, a refrigerant evaporation tenperature at the inside
heat @8chang@gpardidg mebleaivies, THeofirse sainetting Kqui€ pipen(1l hissconpevtat ontbltke

refrigerant circuit (1E) constitutes a
liquid side of the refrigerating heat exchanger (45) via a solenoid valve (7g) and the
refrigerating expanding valve (46). In contrast, the low pressure gas pipe (15) is
connected onto the gas side of the refrigerating heat exchanger (45).
The refrigerating heat exchanger (45) communicates with the suction side of
15 the compressor mechanism (2D) of the first system; in contrast, the inside heat
exchanger (41) conimunicates with the suction side of the second inverter compressor
(2C) during the cooling operation. Consequently, the refrigerant pressure (i.e., the
evaporation pressure) of the refrigerating heat exchanger (45) normally becomes lower
than that of the inside heat exchanger (41). As a result, a refrigerant evaporation
20 temperature at the refrigerating heat exchanger (45) becomes, for example, -10 °C; in
contrast, a refrigerant evaporation temperature at the inside heat exchanger (41)
becomes, for example, +5 °C. In this manner, the refrigerant circuit (1E) constitutes a
circuit for so-called evaporation at different temperatures.
Here, the refrigerating expanding valve (46) is a thermosensitive expanding

25 valve, in which a thermosensitive cylinder is attached onto the gas side of the



circuit for so-called evaporation at different tenperatures. Here, the
refrigerating expandi ng valve (46) is a thernosensitive expanding 25
valve, in which a thernosensitive cyliggler is attached onto the gas side of
the 22 refrigerating heat exchanger (45). For exanple, a fin and tube heat
exchanger of a «cross fin type or the Iike can be preferably used as the
refrigerating heat exchanger (45). |In the vicinity of the refrigerating
heat exchanger (45) is disposed a refrigerating fan (47) serving as a

cooling f ?é‘fri%?ra?%%h@w&aﬂadg@f (45)Theof ELATI1A% BRI dnd(hBd HeaBichamser dffa eezi ng

heat exchang serving as a cooling heat exchanger, a freezing

expandi ngcyogggﬁt ervritﬁgmzé%tfépr@far%pe&ﬁiae%e A k,;mean&cﬁaxwwr

conpr essor as a freezi conpressor. anch liquid pipe
(13) branchi,ng off fr the first.conn | Ne[v] L e ) ofd ected
10 onto tﬁ‘ét}fqg&’m"étys(?fgtg]e 6$§llgﬁrél{lfl$ Qg% ?‘gﬁ%{{@g? (‘{edgggggsé’g%éa(%%ﬁé?ﬂgﬁgso enoi d
val ve (7h) §nd the freezi expandi ng val ve (52). The gas side of the
freezing ﬁﬁ7ﬁw%%EH§ﬁU§P'W5§¥'and the suction side of the booster
conpressor (53) are connected to each other via a connecting gas pipe (54).
Onto the dE?%ﬂﬁ%d@“%1de of the booster conpressor (53) is connected a
branch gas pipe 15 (16) branching off fromthe | ow pressure gas, pi pe (15).
On the branch gd¥e freseing 1sit (1) cOmpEpassicHeezingbeat eychanger (;f)l) AFTINGASA |
separator (55). Between the oil separator (55) and the connecting gas pipe
(54) is cenoling beataexchianger,ca Uresizing etpsading yalvea($Ngseaving o35 pn gxpanding: ( 56) .
The booster conpressor (53) conpresses the refrigerant at two stages in 20
cooper at i @rechirdibmtand adoopeessupressor () isening2B)a fofezingeohipressos y ¢ biapclso as
to set a refrigerant evaporation tenperature at the freezing heat
exchanger lighid) pipe\(®3) braachindaff fram thé dirstefonheptingtliquid pipet (1ék shemgested 45) .
The refrigerant evaporation tenperature at the
10  onto the liquid side of the freezing heat exchanger (51) via a solenoid valve (7h) and the
freezing expanding valve (52).
The gas side of the freezing heat exchanger (51) and the suction side of the
booster compressor (53) are connected to each other via a connecting gas pipe (54).
Onto the discharge side of the booster compressor (53) is connected a branch gas pipe
15  (16) branching off from the low pressure gas pipe (15). On the branch gas pipe (16)
are disposed a check valve (7) and an oil separator (55). Between the oil separator
(55) and the connecting gas pipe (54) is connected an oil returning pipe (S7) having a
capillary tube (56).
The booster compressor (53) compresses the refrigerant at two stages in
20  cooperation with the compressor mechanism (2D) of the first system, so as to set a
refrigerant evaporation temperature at the freezing heat exchanger (51) lower than that
at the refrigerating heat exchanger (45). The refrigerant evaporation temperature at the
freezing heat exchanger (51) is set to, for example, -40 °C.

Here, the freezing expanding valve (52) is a thermosensitive expanding valve,

25  in which a thermosensitive cylinder is attached onto the gas side of the freezing heat



freezing heat exchanger (51) is set to, for exanple, -40 C. Here, the
freezing expanding valve (52) is a thernosensitive expanding valve, 25 in
whi ch a thernosensitive cylinder is atgzched onto the gas side of the
freezing heat 23 exchanger (51). For exanple, a fin and tube heat exchanger
of a cross fin type or the |like can be preferably used as the freezing
heat exchanger (51). In the proximty of the freezing heat exchanger (51)
S disposed a freezing fan (58) serving as a cooling fan. Additionally, a
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connectlng ga on t e suction si e booster ¢ ressor (53)

and t he t Hcg:}ﬂn LPe (16)
on the dlfs?@vgaﬁlg% it bﬁj}e‘fl&fj ngo%%%ﬁ}r@hggin%%gé@ Eg(lg ﬁlt%g pggs gflpe (59)
i s adapte w der an assin e booster
corrpressog ahqa?e’fc‘ﬁ?@“ﬁ%g )ésr S%oéﬁéﬁg@%?g %3?&)588” aa‘f‘P@“%F ®ps due to a
br eakdown or th i ke. Cont r ol stem Th frigerant cincuit (1E)

i ncl udes vari ougdﬁ'l“ﬁH%”YoF bypas gine (éﬂgl\{ Y18 3 ehec |VP1]§§( CQW"F@H&F W& t he

hi gh pressure gas, pipe (8) in the outside unit there are prow ded a
hi gh pr oS thercenaeshiag, rga§ BiDF (5r an thg sustiqn udeof the &ef’%%rt Gompreasane®) and thet ect i ng
the pressure of a hig ressure refrigerant and a di scharge tenperature
sensor (6Q9W11&5r09@r83<iw t ch@hﬂé’ﬂ’&ﬂl}@fg thebrwach gap pipeid$) po thegtischatgeniger he
tenperature of a high pressure refrigerant. On the di scharge pipe (5c) of
t he secondf ithe dobster compressmo(53)2CIThet bypass ipipe (I visdatapteddic allawgthe
tenperature sensor (63) serving as tenperature detecting neans for

det ect i ngréffigeramtmperfidwirwhidd byphssggly phiec dooster rcofmpreysora(d3l) Huthehbposere,
pressure swtches (64), which are actuated when the pressure of the high
pressur e t&hpressdr §58) adEidentsiBesicpsaluprteddrekdowedr thallike, are provided on the

di scharge pipes (5a), (5b) and (5c) of the non-inverter conpressor (2A),
the fig st - Cou@blSYsteadnpressor (2B) and the second inverter conpressor
(20, respectively.

The refrigerant circuit (1E) includes various kinds of sensors and various kinds
of switches. On the high pressure gas pipe (8) in the outside unit (1A), there are
provided a high pressure sensor (61) serving as pressure detecting means for detecting
the pressure of a high pressure refrigerant and a discharge temperature sensor (62)

15  serving as temperature detecting means for detecting the temperature of a high pressure
refrigerant.  On the discharge pipe (5c¢) of the second inverter compressor (2C), there is
provided a discharge temperature sensor (63) serving as temperature detecting means
for detecting the temperature of a high pressure refrigerant. Furthermore, pressure
switches (64), which are actuated when the pressure of the high pressure refrigerant

20  exceeds a predetermined value, are provided on the discharge pipes (5a), (5b) and (Sc)
of the non-inverter compressor (2A), the first inverter compressor (2B) and the second
inverter compressor (2C), respectively.

On the suction pipes (6b) and (6¢) of the first inverter compressor (2B) and the

second inverter compressor-(2C), there are provided low pressure sensors (65) and (66)

25 serving as pressure detecting means for detecting the pressure of a low pressure



On the suction pipes (6b) and (6¢) of the first inverter conpressor (2B)
ahd the second inverter conpressor-(2C), there are provided | ow pressure
sensors (65) and (66) 25 serving as ppgessure detecting neans for detecting
the pressure of a |ow pressure 24 refrigerant and suction tenperature
sensors (67) and (68) serving as tenperature detecting neans for detecting
the tenperature of a |ow pressure refrigerant, respectively. The outside
heat exchanger (4) includes an outside heat exchange tenperature sensor

(69) servigfgaant aHPERlio Qeflérafuld REnsdRANET)| AKd (68 Sving A teMphdual ion 5
tenperature Or a condensation tenperature as the tenperature of the
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tenperature of the refrigerant in the inside heat exgchanger (41)., and a
gas t ePperteMRATEVECHsH coRdEnyatiop temperatige P%%éF%‘Pﬁ'PB“e 8&@&%&‘&%@%6\%}‘? or
detecting the tenperature of a gaseous refrjgerant on the gas side of the
i nsi de he&utsidechash gsehapgern) (4)-Nb1?~’gww¢r,, the, eutside;upat (Jh)inglugdss an, episideait
inside air 15 tenperature sensor (73) serving as tenperature detecting
nmeans for telepesaturengenshe (70)enprwingt as deroperathirg dsteetingaimeans Her detectingetht i ng
unit (1C) includes a refrigerating tenperature sensor (74) serving as
t enper at urtempkrstect ofray owtsidesaif.or det ecting the tenperature inside of the
refrigerating show case. The freezing unit (1D) includes a freezing
t enper at ure senghe i2ddd Kéax exeliangag(413 includes raatingide dedtemxchange temperatuce
detecting the tenperature inside of the freezing show case. The second
pi pel 10e (s3fkbri (71} Rervirdgoas tempsiafige Cdeteztihg héms forcdeteleingaa | donderdation
temperature or an evaporation temperature as the temperature of the refrigerant in the
inside heat exchanger (41), and a gas temperature sensor (72) serving as temperature
detecting means for detecting the temperature of a gaseous refrigerant on the gas side of
the inside heat exchanger (41). Moreover, the inside unit (1B) includes an inside air
15  temperature sensor (73) serving as temperature detecting means for detecting the
temperature of an inside air.

The refrigerating unit (1C) includes a refrigerating temperature sensor (74)
serving as temperature detecting means for detecting the temperature inside of the
refrigerating show case. The freezing unit (1D) includes a freezing temperature sensor

20  (75) serving as temperature detecting means for detecting the temperature inside of the
freezing show case.

The second pipeline (38) in the floor warming circuit (35) includes a liquid
temperature sensor (76) serving as temperature detecting means for detecting the

temperature of the refrigerant which has flowed through the heat exchanger (36) for

25  warming the floor.



tenperature sensor (76) serving as tenperature detecting neans for
detecting the tenperature of the refrigerant which has flowed through the
heat exchanger (36) for 25 warmng thg floor. 25 Qutput signals fromthe
various sensors and the various switches are input into a controller (80).
The controller (80) is configured such that it can control the capacities
and the like of the first inverter conpressor (2B) and the second inverter
conpressor (2C). 5 Furthernore, the controller (80) includes a breakdown

detecting unit &gy gut ggﬁﬁﬂﬂoﬂgthb%n@aseﬁhsmwn&ihe%ﬁbumwﬁdhes SRTARRSAR! S
(2A), (2B) and (20 - knovvn techni que can be used for detecting
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based on an overcu refrl rant tenperature or the like
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judged if abnornaﬁ@(b%/ in terms of the conpressor occurs five consecutive
times at FHEPTEYSO starting. The controller (80) is configured such that
it not only detects the breakdo t he conpressor, but al.so carries out
vari o¥s oper at i Bifhergacss rthe Lot mqﬁfw(soanﬂlck‘éﬁi réo geaﬁ@pwqg;emlpg:nxmthgor
operations. - Cooling Qperation In a cooling operation, the inside unit

(1B) is adetectingcthe brqmlwn of @mlyot%lthecf@mnrfrﬁgor@dé%t @28) an@Chg Theevelbol i ng

operation, the non-inverter conﬁéessor constitutes the conpressor
mechani snkiavmy teshnighe canrbet usedstos defgeting thmbrerakd@wn iof\ibe cemprassatomiPlessor
(2B) and the second inverter conpressor (2C) constitute the conpressor
mechani snexadiple,f breslalosacaanchesdeteater based oh lanovermtierent] a dischprg@refeigerantnl y t he
first inverter conpressor (2B) and the second inverter conpressor (20
const it ut terpetanere o miger klssoff each of the compressors (2A), (2B) and (2C). A breakdown
10  judging method also is not limited in particular: for example, a breakdown may be

judged if abnormality in terms of the compressor occurs five consecutive times at the

time of starting.

The controller (80) is configured such that it not only detects the breakdown of
the compressor, but also carries out various operations, described below, and controls to

15  switch the operations.
- Cooling Operation -

In a cooling operation, the inside unit (1B) is actuated to perform only a
cooling operation. During the cooling operation, the non-inverter compressor (2A)
constitutes the compressor mechanism (2D) of the first system while the first inverter

20  compressor (2B) and the second inverter compressor (2C) constitute the compressor
mechanism (2E) of the second system, as illustrated in Fig. 2, and only the first inverter
compressor (2B) and the second inverter compressor (2C) constituting the compressor
mechanism (2E) of the second system are driven.

As indicated by a solid line in Fig. 2, each of the first 4-way switch valve (3A)

25  and the second 4-way switch valve (3B) are switched to the first state. The solenoid



mechani sm (2E) of the second systemare driven. As indicated by a solid
line in Fig. 2, each of the first 4-way switch valve (3A) 25 and the
second 4-way switch valve (3B) are swijghed to the first state. The

sol enoid 26 val ve (7b) disposed on the second sub pipe (24) of the
comuni cating pipe (21) is opened. In the neantine, the solenoid val ve
(7a) disposed on the first sub pipe (23) of the comunicating pipe (21),
t he outsi de expandi ng val ve (26), the solenoid valve (7g) in the

refriger abgogl(z@égi.sﬁcis%i tcﬁlnﬂlet Q@orﬁpgﬂ‘gip?e(zaj YE the’ Bdminlinikitthg' gi‘ﬁ@Z(hPﬂisU”i t

(1D) are IS state, th rigerant discharded fromthe
first inverter, c r : 0 ' I O
1 ows 1 nt SPERE: ol BF aRenump Bk splShod Vs XPho B B b YB RER N 41
val ve (3A), via the outside, gas.pipe. (9 nd then, is,condensed, i t he
out o1 de nihe coagimsage o8 CTin® pfifidk keeiie tAE a6 hE SPERDE FRRLTPL ¢ he
liquid 10, pi.pe (10) and th ecqnd cqnnectin I qui | pe (12 1a the
recei ver (r&ﬂ‘ﬁ,reélﬂﬁrattlﬁgr\{““iécﬁé‘? é%ﬁgewgﬁ’hlé{gi(k@ ’Getﬂﬁgrﬁgﬂﬂé Ha?t\;ﬁ)sgre( 42),
and fi nal Ily, s evaporated in the inside heat exchanger (41). The
evapor@t edlogeseous refrigerant flows into the suction pipe (6c) of the
second inverter conpressor (2C) fromthe connecting gas pipe (17) via the
first 4-way sw Incthisstatectheaefrigarant disehasgesofiemahefigst dnyerter campreesor €39), and
then, returns 15 to the first inverter conpressor (2B) and the second

i nverter amndhtheassad ift®er chmpressar(R€R flows intp dlemoutside heat enehangeri (dpfrom a
store is cooled by repeating the above-described circulation of the

ref ri ger agie firsud-iwag sivitich valvel(BAY viapthe attside gas piped®)and dear s cofidnsedhth (2C)
are controlled as illustrated in Fig. 3. This control is relevant to two

j udgenment she agsifio he@vekchanges (4 THe ohddnsed liquidl jefiigpesht losishiartheriqoik a
first condition is satisfied where an inside tenperature Tr, which is

P o o e T
step Sleexl'iatnded by the inside expanding valve (42), and finally, is evaporated in the inside
heat exchanger (41). The evaporated gaseous refrigerant flows into the suction pipe
(6¢) of the second inverter compressor (2C) from the connecting gas pipe (17) via the
first 4-way switch valve (3A) and the second 4-way switch valve (3B), and then, returns
15 to the first inverter compressor (2B) and the second inverter compressor (2C). The
inside of a room, i.e., the inside of a store is cooled by repeating the above-described
circulation of the refrigerant.
During this cooling operation, the compressors (2B) and (2C) are controlled as
illustrated in Fig. 3. This control is relevant to two judgements, as follows: in step
20 ST, it is judged whether or not a first condition is satisfied where an inside
temperature Tr, which is detected by the inside temperature sensor (73), is higher than a
temperature obtained by adding 3 °C to a setting temperature Tset; and in step ST12, it
is judged whether or not a second condition is satisfied where the inside temperature Tr

is lower than the setting temperature Tset.

25 If the first condition in step ST11 is satisfied, the control proceeds to step ST13,



I S judged whether or not a second condition is satisfied where the inside
tenperature Tr is lower than the setting tenperature Tset. 25 If the first
condition in step ST1l is satisfied, tge control proceeds to step ST13, 27
in which the performance of the first inverter conpressor (2B) or the
second inverter conpressor (2C) is enhanced, and then, the control is
returned. In contrast, if the first condition in step ST11 is not
satisfied but the second condition in step ST12 is satisfied, the control

proceeds ino‘(vgggmhﬂ; ormdhc¥/ofGhe FiRe iMRieP CoMpresSs@ (2B er fHer condupeiar 5

conpr essor or "‘the second I nverter conpressor (2C) is degraded, and
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conpressor (2B)) is first increased from zero in,a stop f te u a
| onest capewralys tetusaedy Joirthermgre, W@SttmmCOB%@@m1ni8W5 1 Sétgﬁ%a’essor
(here, the second inverter conpressor (2C)) is driven fromthe stop state
to 15 be itris f@msatiatithe r:menta:p&gmayncmif the Grmpressphisytiicients | Therefor, dhe o
conpressor (2B) at the |owest capacity. Thereafter, when a load is further
i ncr eased cotthe icrpaoed, and thenhthe faboe-describedrnreeessiogrisirepsatad. (2B) is i ncreased
whil e mai ntaining the second inverter conpressor (2C) at a highest
capacity (see alptheniressht cobiing loperation, the gapacity ofthe compressor o candolled ng
the capacity of the conpressor, the control is perforned in accordance with
procedyr estegd STISChRE STA4] GoFolldws: t hanmrbgva- dlesttated él Higicd,emsihegatmyet r ol .
Herei nafter, the above- described control of the capacity of the

conpr essoldescrided comrol of trcedabing@he edpatibcofthpacmpresson, thé bapacing of oecofehdot h of
the conpressors are of an inverter type, is referred to as "a first
inverter compressors (here, the first inverter compressor (2B)) is first increased from
zero in a stop state up to a lowest capacity (see a point A), and then, the other inverter
compressor (here, the second inverter compressor (2C)) is driven from the stop state to
15  be increased in its capacity while maintaining the first inverter compressor (2B) at the
lowest capacity. Thereafter, when a load is further increased, the capacity of the first
inverter compressor (2B) is increased while maintaining the second inverter compressor
(2C) at a highest capacity (see a point B). To the contrary, in the control of decreasing
the capacity of the compressor, the control is performed in accordance with procedures
20 reverse to those in the above-described increasing control. Hereinafter, the above-
described control of the capacity of the compressor, that is, the control of the capacity in
the case where both of the compressors are of an inverter type, is referred to as "a first
capacity control".
| Incidentally, the -opening degree of the inside expanding valve (42) is

25  controlled by overheating based on the temperatures detected by the inside heat



capacity control". Incidentally, the opening degree of the inside expanding
valve (42) is 25 controlled by overheating based on the tenperatures
detected by the inside heat 28 exchangggtenperature sensor (71) and the gas
tenperature sensor (72). - Cooling Qperation in Case of Breakdown of
Conmpressor In the present refrigeration apparatus (1), if either one of
the first inverter conpressor (2B) and the second inverter conpressor (20
i s broken down during the 5 above-described cooling operation, the

non-i nver te%haﬁ%ﬂ%h@éﬁﬂfre Gafdr (ﬁ%gﬁ%gﬁ%géﬁﬁ efftre seisof (M2)Pr oken conpressor,

so that the co operation c ued. For exanple, if the first
inverter c . .28 ' he cooling operation, the
C(ﬁntrol I er%Bﬁf@gﬁgg@?x&%ﬁ@e%Egg{agggmﬁ%gggﬁﬁ%%ﬁ stops the operation of
the conpressor (2 while starts. the non-ipverter, conpr r ich 10
has not be oper iﬂ E%e pﬁeﬁ%fﬁ qegrngeg%ggygppgﬁéuscglﬁt ?oflfhgf °%0$%§tfbré€@e?%
non-inverter conp SO 2A) in.place of the en ¢ ressor .(2R) .
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other words, a circulating operation is, perfornmed such that. the

ref ri gor asbove-desprahegderpoling eperpion dhe PO HIVEEST CURRIPOS &A)(‘E Jiven lpladhe
second inverter conpressor (2C) is condensed in the outside heat exchanger
(4), 15 i of thegunkraccompresser, b tiatitheooplingiPpegation) cpe be gontinued, evaporated in

t he inside heat exchanger (41), and finally, returns to the non-inverter
conpr essor ( 2A) Fanexanhyle,sif ¢l first iinwestet eompresyor2Bhis grakn down dyeing thesent
operation, the capacity of the conpressor is controlled, as follows:

namel y, asoblingioperatien] the Eorgrollér (88)cdetects cthel breaksliowin| ,and hthei,nsteps ¢he
conpressor 20 (the second inverter conpressor (2C) in the present

oper at i on)opefatibh bf theChompresson(2B)evliileadtarts the wbi-diivertee coropressor €2A% rwhich
conpressor (2A) is inoperative (see a point A), so that the «capacity is

i ncr egﬁ ed hat fnot R bprsted.s Thuttibab iayCtiansesircllet €80) heuatapaks hyn-dfvettore
secon

compressor (2A) in place of the broken compressor (2B). Consequently, the

refrigerant circulates, as illustrated in Fig. 5. In other words, a circulating operation is

performed such that the refrigerant discharged from the non-inverter compressor (2A)

and the second inverter compressor (2C) is condensed in the outside heat exchanger (4),

15 is expanded by the inside expanding valve (42), is evaporated in the inside heat

exchanger (41), and finally, returns to the non-inverter compressor (2A) and the second
inverter compressor (2C).

In the present operation, the capacity of the compressor is controlled, as

follows: namely, as illustrated in Fig. 6, when a load is small, the inverter compressor

20  (the second inverter compressor (2C) in the present operation) is first driven in the state

in which the non-inverter compressor (2A) is inoperative (see a point A), so that the

capacity is increased. If the load is further increased after the capacity of the second

inverter compressor (2C) is increased to reach a greatest capacity (see a point B), the

non-inverter compressor (2A) is driven, and at the same time, the second inverter

25  compressor (2C) is decreased down to a smallest capacity (see a point C). Thereafter,



I nverter conpressor (2C) is increased to reach a greatest capacity (see a
point B), the non-inverter conpressor (2A) is driven, and at the sane
time, the second inverter 25 conpressoz9 (2C) is decreased down to a
smal | est capacity (see a point Q Thereafter, 29 if the load is further

I ncreased, the capacity of the second inverter conpressor (2C) is

I ncreased. To the contrary, in the control of decreasing the capacity of
the conpressor, the control is performed in accordance with procedures

reverse tgr 4B ik Tukhl? iArexRd, HRIApAIRG I thE sQRRH Mdveren boMpresdde(BCNAS t er
t he above-described control of the capacity 5 of the conpressor, that is,
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during the capling operation, e.coolin eratio ti in the
10 same. maREPeRpaSos epaioL hccinaen B8 PP Bl Bt of At oBHES .o
present refrigeration apparatus ,..even jf. one of the c ressqQrs is

br oker? doﬂ/ﬁtlﬁﬁpméesﬁ?feﬁ‘?&ﬂ ﬁﬁgwﬂéﬂ'ég%fttﬁ%ﬁﬂpaf’% i thg |°P§FgWEHB§3g‘}[)ri°6‘ﬁ 02}}?? be
continued as it is w thout, stopping the cooling operation and inducing any
i nsuf fi ci 6PMPEESIIS WPl Feaoinieitd dypel while thecqther fompressar 1S G an invester (y@&z | ng
operation, the refri gerati ng unit (1C) and the freezing unit (1D) are

act uat ed tsorefesnetl 40 A Grgegondheapaeityl ¢améfobper ati on. During the freezing
operation, the non-inverter conpressor (2A) and the first inverter

conpr essor ( 2B) Foohermiore)t evenhif the oseoond Suveriee clompresser £26) af actiderttallyst
system whi |l e the second inverter conpressor 20 (2C) constitutes the

conpr essobroken dawnsinring Be abling eperetiam thesgeolingpperstion ¢andtercontivuednin thg g. 7,
and only the non-inverter conpressor (2A) and the first inverter conpressor
(2B) 1@0NSirhé tlahmy ab desceibedpabessor nmechani sm (2D) of the first systemare
driven, and further,

As described above, according to the present refrigeration apparatus (1), even

~

if one of the compressors is broken down during the cooling operation, the cooling
operation can be continued as it is without stopping the cooling operation and inducing
any insufficient cooling performance.

15 - Freezing Operation -

In a freezing operation, the refrigerating unit (1C) and the freezing unit (1D)
are actuated to perform only the cooling operation. During the freezing operation, the
non-inverter compressor (2A) and the first inverter compressor (2B) constitute the
compressor mechanism (2D) of the first system while the second inverter compressor

20  (2C) constitutes the compressor mechanism (2E) of the second system, as illustrated in
Fig. 7, and only the non-inverter compressor (2A) and the first inverter compressor (2B)
constituting the compressor mechanism (2D) of the first system are driven, and further,
the booster compressor (53) also is driven.

As indicated by a solid line in Fig. 7, the first 4-way switch valve (3A) is

25  switched to the first state. The solenoid valve (7g) in the refrigerating unit (1C) and



t he booster conpressor (53) also is driven. As indicated by a solid line in
Fig. 7, the first 4-way switch valve (3A) is 25 switched to the first
state. The solenoid valve (7g) in the ggefrigerating unit (1C) and 30 the
solenoid valve (7h) in the freezing unit (1D) are opened. In the neantine,
the two solenoid valves (7a) and (7b) disposed on the comruni cating pipe
(21), the outside expanding valve (26) and the inside expandi ng val ve (42)
are closed. In this state, the refrigerant discharged fromthe non-inverter

conpr essog, o Rftho évmbdug,%?n le"fRdezi g‘ﬁ‘ﬁtt(?b " ER&S OMn (KBheddtiaS thethe t he
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refrigerant evaporated in the freezing heat exchanger (51) is sucked to and

conpr essedfirstH5way switch Ydes (3) io therassds saszape (Smndithem is Pendgnsediinihted to

the branch gas pipe (16). The gaseous refrigerant evaporated in the
ref ri ger aputsileteat exchetgendd). (Hs)coadensed liquigasigesant dowisge thamliquid pigear ged
fromthe booster conpressor (53) are converged together in the |ow
pressure @H® @idpehe(flis) commedtihg) diquidr pipar(11) eiat the meoeivern{dd)t eA parbrPilessor
(2A) and the first inverter conpressor (2B). The inside of the
refri ger atréfrigerdft Bhovaporared iantle réfeigemtingl destf exchmger €48)i vig tiehrefrigaatingar e
cool ed by repeating the above- described circulation of the refrigerant. In
thi s p@nnekpandingcalveli#sy ef ri gerant flow ng out of the freezing heat
exchanger
In the meantime, the residual liquid refrigerant flowing in the first connecting
liquid pipe (11) flows in the branch liquid pipe (13), and then, is evaporated in the
freezing heat exchanger (51) via the freezing expanding valve (52). The gaseous
refrigerant evaporated in the freezing heat exchanger (51) is sucked to and compressed
15 by the booster compressor (53), and then, is discharged to the branch gas pipe (16).
The gaseous refrigerant evaporated in the refrigerating heat exchanger (45) and
the gaseous refrigerant discharged from the booster compressor (53) are converged
together in the low pressure gas pipe (15), and then, return to the non-inverter
compressor (2A) and the first inverter compressor (2B).  The inside of the refrigerating
20 show case and the inside of the freezing show case are cooled by repeating the above-
described circulation of the refrigerant.
In this manner, since the refrigerant flowing out of the freezing heat exchanger
(51) is sucked to the booster compressor (53), the pressure of the refrigerant in the

freezing heat exchanger (51) becomes lower than that in the refrigerating heat

25  exchanger (45). Consequently, for example, the temperature (i.e., the evaporation



(51) is sucked to the booster conpressor (53), the pressure of the
refrigerant in the freezing heat exchanger (51) becones |lower than that in
the refrigerating heat 25 exchanger (4%). Consequently, for exanple, the
tenperature (i.e., the evaporation 31 tenperature) of the refrigerant in
the freezing heat exchanger (51) becones -40 C, in contrast, the
tenperature (i.e., the evaporation tenperature) of the refrigerant in the
refrigerating heat exchanger (45) beconmes -10 C. That is to say, the
cool i ng Op&NFritaR) offéhel%frf%h[mq'n e ﬂleézi@rmt ekdMahg 51 FoRRIRS UAESC; fa During
this freezing operation, the capacity of the conpressor is controlled as
I 1l ustrat L3 Ei LS (:GO ' : ?éﬁﬁﬂetr t '
fol | ows: Iﬁﬁntgf{%téghgée@e’raptes p%”?%éégggb%%ﬁer orat?l%t) dng JI: ?gk?&?:%%ﬁ P%fl is
satisfied ere.th ressur of l.aw~pr [ |.ger tch is
dot ot eq. BYEEIPE D PR ENEE A 1apReateh" (S 58 bRl pockMtD |5,
and in ste 22, it.1.s judged whether or not a second condition is 10
sati sfi ed‘{/)ﬁ?ﬁémf'q'@ dﬁ#"éﬁ@lﬁ"gﬁ’ﬁqﬁe&pqﬁi‘ge?'ow pressure refrigerant is | ower
than 245 kPa. If it is judged in step, ST21 that the first condjtion is
satisfded, the bb‘ﬁ‘f‘g dms fige E%QB%“PB“%P%B"‘@?‘Q%P% the CAMRIFSSPR 1S CSB'FP%‘?‘Q%ce of
the first inverter conpressor (tZB)' or the non-inverter coHpress,or (2A) is
enhanced, illustrateddn Fig. fe  ddhit eentral ds relevaphiogtwa jpdgements.asfollows:; {injsten ygged
in step ST21 that the first condition is not satisfied but it is_15 judged
in step S$T21iihisjudged whetheror sohalfirst eendidonsigsptisfied ayherethe pegssurs LPefdc eeds
to'step ST24, in which the performance of the first inverter conpressor
(2B) or t e posssure mefeigerant, ouhiph esdaectéd By theslose greasizel sermad (G on (66)nés
control is returned. Furthernore, if it is judged in step ST22 that the
second cohijhet than 392 kP4; andtin sfep8T22; it is mdgediwtethbiaor idt@ secandreendition is
performance of the conpressor is sufficient. Therefore, the control is
retur p@d, satdfiedntieteiRpressuee BP oY ehedewqpressed rpfrigemasishowersharepésckRad. [ n t he
present operation, since the non-inverter conpressor (2A) and the first
i nverter conpressaris (jWdgedciar styp SaR21tthet theefirdt iconditibmds sirixfied,dthe asontret
second capacity

proceeds to step ST23, in which the performance of the first inverter compressor (2B)

or the non-inverter compressor (2A) is enhanced, and then, the control is returned. In

contrast, if it is judged in step ST21 that the first condition is not satisfied but it is
15  judged in step ST22 that the second condition is satisfied, the control proceeds to step

ST24, in which the performance of the first inverter compressor (2B) or the non-

inverter compressor (2A) is degraded, and then, the control is returned. Furthermore,

if it is judged in step ST22 that the second condition is not satisfied, it is found that the

current performance of the compressor is sufficient. Therefore, the control is returned,
20  and then, the above-described processing is repeated.

In the present operation, since the non-inverter compressor (2A) and the first
inverter compressor (2B) carry out the operation, the above-described second capacity
control is performed in steps ST23 and ST24 (see Fig. 6).

In addition, the opening degrees of the refrigerating expanding valve (46) and

25  the freezing expanding valve (52) are controlled by overheating by the use of the



control is performed in steps ST23 and ST24 (see Fig. 6). In addition, the
openi ng degrees of the refrigerating expandi ng valve (46) and 25 the
freezi ng expandi ng val ve (52) are contyplled by overheating by the use of
the 32 thernosensitive cylinder. Hereinafter, the same goes for each of the
operations. - Freezing Operation in Case of Breakdown of Conpressor In
the present refrigeration apparatus (1), if either one of the non-inverter
conpressor (2A) and the first inverter conpressor (2B) is broken down

during thehermoahiQ¥ifs SAMALH DebréifARE itRDsAREIARE Fétback BEthe @peratlonsnver t er
conpressor (2C) Is driven, and further, the solenoid valve (7a) of the

first sub_ ?%&Qmp%ﬁ]erdtg)n%@a@ofﬁ@ﬂ&% the freezing operation.
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illustrated in Fi . In other vvords acirculatin e .

per f or fred 2Bewendes gbedt freezings ppegaionnt edF%‘H‘ﬁa‘P‘é"éEFrchB‘mgetsﬁg (hgﬁn %"&“t ad
conpressor (2A) and the second jnverter conpressor I s, condensed in
the outsi derthesathe spleheidgaive (Tp) ofi theifiystesub PR (B3 ys PPFé‘e&et\hP’eB)é CORHTHENE
expandi ng val ve (46) and the freezing expanding valve (52), is evaporated
i n the refthd fyeazengiopgrationt exchanger (45) and the freezing heat exchanger
(51), and finally, returns to the non-inverter conpressor (2A) and the
second i nvert erSpecifipallys sbthe( 26 invEiter crompressoe(2B) 1sclynjeredewn dugng thrd t he
second inverter conpressor (2C) are 20 controlled in accordance with the
above- desdfeehiag Smeaivn, choaohiryiles of80) detectsetheFbrgakdd)wn, dnd thent staps thé f t he
non-inverter conpressor (2A) is broken down during the freezing operation,
t he coot r @pkrtion &F)the &opiesséh@B)r whikdlstarts thiededone rinveste pontphessor (2C),

which has not be operated, and further, opens the solenoid valve (7a). Consequently,
the refrigerant circulates as illustrated in Fig. 9. In other words, a circulating operation
is performed such that the refrigerant discharged from the non-inverter compressor (2A)
and the second inverter compressor (2C) is condensed in the outside heat exchanger (4),
15 is expanded by the refrigerating expanding valve (46) and the freezing expanding valve
(52), is evaporated in the refrigerating heat exchanger (45) and the freezing heat
exchanger (51), and finally, returns to the non-inverter compressor (2A) and the second
inverter compressor (2C).
The non-inverter compressor (2A) and the second inverter compressor (2C) are
20 controlled in accordance with the above-described second capacity control (see Fig. 6).
In contrast, if the non-inverter compressor (2A) is broken down during the
freezing operation, the controller (80) detects the breakdown, and then, stops the
operation of the compressor (2A) while starts the second inverter compressor (2C),
which has not been operated, and further, opens the solenoid valve (7a). In this case, a

25  circulating operation is performed such that the refrigerant discharged from the first



operation of the conpressor (2A) while starts the second inverter
conpressor (2C), which has not been operated, and further, opens the
solenoid valve (7a). In this case, a 2§ circul ating operation is perforned
such that the refrigerant discharged fromthe first 33 inverter conpressor
(2B) and the second inverter conpressor (2C) is condensed in the outside
heat exchanger (4), is expanded by the refrigerating expandi ng val ve (46)
and the freezing expanding valve (52), is evaporated in the refrigerating
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Cool i ng/ Freezing Operation |In a cooljng/freezing operation, the coolin
operatgon(m\)m«sth?P@OG@IQYHMN(OITB&TCSS@T@S%Horrred, ang further, the freez?ng
operation in the refrigerating unit (1C) and the  freezing unit (1D) are
perfornmed at thdhsfins inverter campressgr (3D andshe spepnd invertercompresse GO t he
non-inverter conpressor (2A) and the first inverter conpressor (2B)

const i t ut eonthelledompecesdance with banitoned2syibed firsh earfacity contrpd {sseFight).e t he
second inverter conpressor (2C) constitutes the conpressor nmechani sm (2E)
of the second systzoonsequence,|even ifavreedofi the Eompresfors Thbrokem downaluripg the
conpressor (2A), the first inverter conpressor (2B) and the second
inverter ¢rRexngdperationChe freezink bpeationaeatl Yewwontiaued dshieisowitisdue stopfidg the
conpressor (53) also is driven. As indicated by a solid line in Fig. 10,

the figst f&emyofmtﬁ&handah&ﬁ:im imsudiciénb fresANOpefotmange. SWi t ch val ve (3B)

are switched to the first state, respectively. The
- Cooling/Freezing Operation -

In a cooling/freezing operation, the cooling operation in the inside unit (1B) is
performed, and further, the freezing operation in the refrigerating unit (1C) and the
freezing unit (1D) are performed at the same time. During the cooling/freezing

15  operation, the non-inverter compressor (2A) and the first inverter compressor (2B)
constitute the compressor mechanism (2D) of the first system while the second inverter
compressor (2C) constitutes the compressor mechanism (2E) of the second system, as
illustrated in Fig. 10. The non-inverter compressor (2A), the first inverter compressor
(2B) and the second inverter compressor (2C) are driven, and further, the booster

20 compressor (53) also is driven.

As indicated by a solid line in Fig. 10, the first 4-way switch valve (3A) and
the second 4-way switch valve (3B) are switched to the first state, respectively. The
solenoid valve (7g) in the refrigerating unit (1C) and the solenoid valve (7h) in the
freezing unit (1D) are opened. In the meantime, the two solenoid valves (7a) and (7b)

25  disposed on the communicating pipe (21) and the outside expanding valve (26) are



solenoid valve (7g) in the refrigerating unit (1C) and the sol enoid val ve
(7h) in the freezing unit (ID) are opened. In the neantine, the two

sol enoi d valves (7a) and (7b) 25 di sposed on the conmunicating pipe (21)
and the outside expanding valve (26) are 34 closed. In this state, the
refrigerants di scharged fromthe non-inverter conpressor (2A), the first

i nverter conpressor (2B) and the second inverter conpressor (2C) are
converged together in the high pressure gas pipe (8), and then, the
converged j,gfyigerant 5 is condensed in the outside heat exchanger (4) from
the first 4-way switch valve (3A) via the outside gas pipe (9). The

condensed | i qui I : ! L Ui I n, is
di vided to the |{th{ &%t%,ﬁthggt{f f‘%égrgﬁﬁ?3&?'éﬁgfdp%éb’?ﬁ€"@n8’%? rrt]éer]cg)en&r)%g& (25 ‘nect i ng
liquid pipe (:12).via the receiv (24) .. The liquid refrigerant owing in

t he secon@’ecg'ﬁﬁe&vf’ﬁﬁr PRI i g«?)(i‘% the; seqopd. MYSHEe FOMRrEHL d@l g
expandi ng val ve (42 and then, is evaparated in the inside hegt, exchanger
(41). TheC%'?/V&ﬁ%ﬁdefPE‘%!hﬂdg s RFESTUGE B3RIPY (and then fue R r%flgiraretec)
fromthe connecting gas pipe (17) via the first 4-way switch valve (3A) and
the seonip copdgpsed Jthe putside heat exshangsh () frem the Sistdnway switdlevalie GHY)
inverter conpressor (2C). In the nmeantine, a part of the liquid refrigerant
f1 owi ng i viatthe outsidst gas pipee(®.i nGhe aandensgdiliguist refrigerant flosvsdn sheHewid ipipe he
refrigerating expanding valve (46), and then, is evaporated in the

ref ri ger af10)g ahd aherpxis hdimigled tp4the . firsu conrecting diquidh pipee€il)aad the (pgend
refrigerant flowng in the first connecting liquid pipe (11) flows in the
branch | i qonrectigg liquid pipe (12)sviethpaedddr (1)t he freezi ng expandi ng val ve (52),
and then, is evaporated in the freezing heat exchanger (51). The gaseous

refrigerant evahediqail irefrigérant flewirgnin e feeend esndwetigg liqeflpipe (18)iked to
and conpressed by the booster conpressor (53), and finally, is discharged

to thegbr aggdhdedsn iedfisidd @panzmg ARRA@DY; andithén) & éaborvedriarhé Rdiderhehne
refrigerating heat exchanger (45) and
exchanger (41). The evaporated gaseous refrigerant flows in the suction pipe (6¢)
from the connecting gas pipe (17) via the first 4-way switch valve (3A) and the second
4-way switch valve (3B), and then, returns to the second inverter compressor (2C).
In the meantime, a part of the liquid refrigerant flowing in the first connecting
15 liquid pipe (11) is expanded in the refrigerating expanding valve (46), and then, is
evaporated in the ref;igerating heat exchanger (45). Furthermore, the residual liquid
refrigerant flowing in the first connecting liquid pipe (11) flows in the branch liquid
pipe (13), is expanded in the freezing expanding valve (52), and then, is evaporated in
the freezing heat exchanger (51). The gaseous refrigerant evaporated in the freezing
20  heat exchanger (51) is sucked to and compressed by the booster compressor (53), and
finally, is discharged to the branch gas pipe (16).
The gaseous refrigerant evaporated in the refrigerating heat exchanger (45) and
the gaseous refrigerant discharged from the booster compressor (53) are converged

together in the low pressure gas pipe (15), and then, return to the non-inverter

25  compressor (2A) and the first inverter compressor (2B).



t he gaseous refrigerant discharged fromthe booster conpressor (53) are
converged together in the | ow pressure gas pipe (15), and then, return to
the non-inverter 25 conpressor (2A) agsl the first inverter conpressor
(2B). 35 The inside of the room i.e., the inside of the store, the inside
of the refrigerating show case and the inside of the freezing show case -
are cool ed by repeating the above-described circulation of the
refrigerant. Subsequently, explanation will be made on a freezing cycle

during the 5 cqgbipddé’semd'%oRRCIal M8 hfldé ErefRNedrd AhE! Bsidd Llof The
refrigerant sucked by the second ’invérter conpressor (2C) is conpressed up

to a poi g enjgfgfrié BIWRASE and Iﬁf‘ezlk?fié Bgﬁlre&m:te%i;hg Ss{?&ﬁ%seesﬁ@godipd Bf éﬂ)segtﬁﬂg?t B by

t he non- inver conpressor and the I nverter conp 2B) .
The refrigerant the, .noint A.and the refrigerant at the point B are
converged%feo"g’é’f’?fg%s,cnp%d 85‘:“{1%183 °£§’ﬁd§%‘§§9n§0 into a refrigerant at a point
C. A part of thS {)efri erant. at.the .ﬁo'hnt %is reduced in lgrgssur down to
a point D by t hSUPKEvEYe exRlanation waflyhe made on.g wrerzine cxcls, SRS at
for exanple,g&; C,.and thus, is sucked at_a point E by the second inverter
conpr e3soropling/freeging Operation m referencefo Fige ke ri gerant at the point Cis
reduced in pressure down to 15 a point F by the refrigerating expandi ng
val ve (46), andThpsefrigergniesucked By dep sacond gvertercegnressor (2C)ds cappresses, i s
sucked at a point G by the non-inverter conpressor (2A) and the first
i nverter wopipaeembA. ( FBythermitt tthe neftiggrantdas oompressed up toh poing B lsf thegonant  at
the point Cis reduced in pressure down to a point H by the freezing
expandi ngimerteecdmyphpsson (A X dndrthe fisst iB@rter cpupregserl(2B), The refrigerphteat thet0 C,
and thus, is sucked at a point | by the booster conpressor (53). The
ref ri ger apbint dnmidethe eelfrigpranpatathp @oint Blarle\cohveegdiatogéther, tacberthussondens&B) i s
sucked at the point G by the non-inverter conpressor (2A) and the
10 into a refrigerant at a point C. A part of the refrigerant at the point C is reduced in
pressure down to a point D by the inside expanding valve (42), and then, is evaporated
at, for example, +5 °C, and thus, is sucked at a point E by the second inverter
compressor (2C).
Moreover, a part of the refrigerant at the point C is reduced in pressure down to
15 a point F by the refrigerating exj)anding valve (46), and then, is evaporated at, for
example, -10 °C, and thus, is sucked at a point G by the non-inverter compressor (2A)
and the first inverter compressor (2B).
Additionally, another part of the refrigerant at the point C is reduced in
pressure down to a point H by the freezing expanding valve (52), and then, is
20  evaporated at, for example, -40 °C, and thus, is sucked at a point I by the booster
compressor (53). The refrigerant compressed up to a point J by the booster
compressor (53) is sucked at the point G by the non-inverter compressor (2A) and the
first inverter compressor (2B).

In this manner, the refrigerant in the refrigerant circuit (1E) is compressed by

25  the compressor mechanism (2D) of the first system, the compressor mechanism (2E) of



first inverter conpressor (2B). In this manner, the refrigerant in the
refrigerant circuit (1E) is conpressed by 25 the conpressor nechani sm (2D)
of the first system the conpressor neggani sm (2E) of 36 the second system
and the booster conpressor (53), -and therefore, is evaporated at the
three kinds, in total, of evaporation tenperatures. - Cooling/Freezing
Qperation in Case of Breakdown of Conpressor In the present refrigeration
apparatus (1), if either one of the non-inverter 5 conpressor (2A) and the

first inveld Qo FRIGS aAd tHeXRoste? @9&%%@3{1@%@0&% ev%?&’é&d%%ﬁé i bed

cool ing/freezing operation, the solehoid val've (7a) of the tirst sub pipe

(23) is 0ﬂ?@?Eind%,ﬁﬂcﬁgyoﬁéw?&ﬁ%ﬁ'%ﬁ ?att‘fx%?' I ng/ freezing operation. For
[ e er

exanpl e, irst inver conpressor (2B) is broken down during the

l'ing/f ke | . 1 h t 8 t he breakd , d
then, 'S op CORUBIFRRERE Oraioh I CE RN sbub LIRSS, | o opens the
id I 7a). Co ly, th fri '
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non-inverter conpressor 2A) and the second inverter conpressor, (20 is
conden®ed SPHPESEOTOPAI; and t(li@a%rst EREREN §amPressor @Ry is o cen; Qo \sleﬁ*@éah% o flow
into the inside unit (1B), the refrigerating 15 unit (1C) and the freezing
uni t (1D) above-deseribedrooling/fieezing operation tm}%ﬁ@w}by&w (g of thedirstybMiR®zi ng
operation, the refrigerant flowing into the refrigerating unit (1C) and

t he freezi(d¥) isnpenedithyreby cantipaingshle bgolingireezing pprsatian. ng expandi ng val ve
(46) and the freezing expanding valve (52), respectively, and then, is
evapor ated in t [Fer erdmpleeifahé figst imeester exmpressprr(2B) i) brakeh tlbwn fdudegithey heat
exchanger (51), respectively. In the 20 neantine, the refrigerant flow ng

i nto the icoslinbgfreszig dpdBitionsS tex pamcbdidr 080)t deeectsnthie deeakdopandndithenabtops (42) ,
and then, is evaporated in the inside heat exchanger (41). Here, since the
sol enp9 d i Vépefatith iof €HeenBthprésbsr PB) i whilsi sisendf tHehgokasid valve (7a).

Consequently, the refrigerant circulates as illustrated in Fig. 12.
In other words, the refrigerant discharged from the non-inverter compressor
(2A) and the second inverter compressor (2C) is condensed in the outside heat
exchanger (4), and then, is diverged to flow into the inside unit (1B), the refrigerating
15  unit (1C) and the freezing unit (1D). In the same manner as in the above-described
cooling/freezing operation, the refrigerant flowing into the refrigerating unit (1C) and
the freezing unit (1D) is expanded by the refrigerating expanding valve (46) and the
freezing expanding valve (52), respectively, and then, is evaporated in the refrigerating
heat exchanger (45) and the freezing heat exchanger (51), respectively. In the
20 meantime, the refrigerant flowing into the inside unit (1B) is expanded by the inside
expanding valve (42), and then, is evaporated in the inside heat exchanger (41).
Here, since the solenoid valve (7a) is opened, the suction side of the non-
inverter compressor (2A) and the suction side of the second inverter compressor (2C)
communicate with each other via the first sub pipe (23). Therefore, in the present

25  operation, the suction pressure of the non-inverter compressor (2A) and the suction



i nverter conpressor (2A) and the suction side of the second inverter
conpressor (2C) communicate with each other via the first sub pipe (23).
Therefore, in the present 25 operatiomythe suction pressure of the
non-inverter conpressor (2A) and the suction 37 pressure of the second

I nverter conpressor (2C) becone equal to each other. As a result, unlike
the cooling/freezing operation in the case where no conpressor i s broken
down, the pressure of the refrigerant in the inside heat exchanger (41)
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the refrigerant C|rculat|n in the refr| ger ant CII‘CUIt E) wever, S|nce
t he e&apsvmoramnttemperraatrepétbﬁ refrigeragts inj f@erlewie heat tePiehﬁnﬂgf (1) fecgmes
exchanger (41) is decreased in the present operation, it is sufficient
that the equalubahatnof thef lrelﬂwmﬁmqbarwfrtgyf&tl@ﬂLheﬂteGXChﬁbgefn@is))tSﬂ Hehghe he
cooling performance of the inside heat exchanger (41) is small. 15 Thus,

t he cool i sodlingeempentpof alhdé twidedreat exchamger lﬁtlléobemmhs:)utwtmebaradlahgefm‘ﬁe
cooling performance of each of the refrigerating heat exchanger (45) and

t he fr eezithegbreskaiowneof thieadtgepressbl) and t he cool i ng performance of the inside
heat exchanger (41). In the present operation, control is carried out as
illustrated in FhenubBer dheperating dompressorsiis raduced fromsthreedigawhoi causddyy ST51
whet her or not the non-inverter conpressor (2A) 20 or the first inverter

conpr ¢§ S Okhd EBAkdoSvnUT ek hirstmverter donipiéssbr (@B théreby fedutihg itike offite quantitycont r ol
proceeds to step ST52, in which the solenoid valve (7a) is opened.
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evaporation temperature of the refrigerant in the inside heat exchanger (41) is decreased

in the present operation, it is sufficient that the circulating refrigerant quantity required

for maintaining the cooling performance of the inside heat exchanger (41) is small.

15 Thus, the cooling/freezing operation can be continued without degrading the cooling

performance of each of the refrigerating heat exchanger (45) and the freezing heat
exchanger (51) and the cooling performance of the inside heat exchanger (41).

In the present operation, control is carried out as illustrated in Fig. 13. That is

to say, first, it is judged in step STS1 whether or not the non-inverter compressor (2A)

20 or the first inverter compressor (2B) is broken down. If the judgement result is YES,

the control proceeds to step ST52, in which the solenoid valve (7a) is opened.

Subsequently, it is judged in step ST53 whether or not the pressure LP of the low

pressure refrigerant is higher than 392 kPa. If the judgement result is YES, the

performance of the compressor is enhanced in STS5, and then, the control is returned.

25 In contrast, if the judgement result in step ST53 is NO, the control proceeds to step



pressure refrigerant is higher than 392 kPa. |If the judgenent result is
YES, the performance of the conpressor is enhanced in ST55, and then, the
control is returned. 25 In contrast, ijgthe judgement result in step ST53
is NO the control proceeds to step 38 ST54, in which it is judged whet her
or not the pressure LP of the |low pressure refrigerant is |lower than 245
kPa. If the judgenent result is YES, the control proceeds to step ST56, in
whi ch t he performance of the conpressor i s degraded, and then, the control

| s returnggsg fh GEHRH st Ja dged hshatwiigﬁ!maé tHeeEféE§urJf' LIS of Rhed 15 %ﬁssm the
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udge result, is the control proceeds to ste . In ste :
j udg I YES, th | p d p ST32. | p ST32
it sr?udgserd tuppeskasdtisor not the sol enoid val ve (7b) of the second sub pipe
(24) is opened. |If the judgenent result in steﬁ ST32 is NO, the control
proceeds to stefn dr3presers refiiggration qppaqagpsj Ui thotseeandr ingertes ROMPARSSRF essur e
LP of the | ow pressure refrigerant is higher than 392 kPa. If the
j udgenent (2@ us tbrokens depnSt@ang sheu@bovérdessthed aloofing/freening aperativep tI8T34, in
which it is judged whether or not the pressure LP of the | ow pressure
refri ger astlendid | vaher (Th)aof 2HE sédémd dub pipe (24)derapptopriately bpeneds tlepetyT34 i s
NO, the <control is returned. 20 If the judgenent result in step ST32 is
YES, it i sontimingdhé cocling(fre®Ziag opbratioer or not a condition of (the inside
tenperature Tr - the setting tenperature Tset) <0 Cis satisfied. If the
j udgep@nt resul Speédificall$, conitrol & dattitdesht b Blusirited & FigN 4 € SEHak 3 th @ay; Giddt, t he
it is judged in step ST31 whether or not the second inverter compressor (2C) is broken
down. If the judgement result is YES, the control proceeds to step ST32. In step
ST32, it is judged whether or not the solenoid valve (7b) of the second sub pipe (24) is
opened. If the judgement result in step ST32 is NO, the control proceeds to step ST33,
15  in which it is judged whether or not the pressure LP of the low pressure refrigerant is
higher than 392 kPa. If the judgement result in step ST33 is NO, the control proceeds
to step ST34, in which it is judged whether or not the pressure LP of the low pressure
refrigerant is lower than 245 kPa. If the judgement result in step ST34 is NO, the
control is returned.
20 If the judgement result in step ST32 is YES, it is judged in step ST36 whether
or not a condition of (the inside temperature Tr - the setting temperature Tset) < 0 °C is
satisfied. If the judgement result is YES, it is judged that it is unnecessary to cool the
inside of the store since the inside temperature is lower than the setting temperature, and

then, the control proceeds to step ST42, in which the solenoid valve (7b) is closed, and

25  further, the inside expanding valve (42) is closed, and finally, the control is returned.



i nside of the store since the inside tenperature is |ower than the setting
tenperature, and then, the control proceeds to step ST42, in which the

sol enoid valve (7b) is closed, and 25 garther, the inside expandi ng val ve
(42) is closed, and finally, the control is returned. 39 In contrast, if
the judgenent result in step ST36 is NO the control proceeds to step ST37.
In step ST37, it is judged whether or not a condition of (the inside
tenperature Tr - the setting tenperature Tset) > 3 C or the pressure LP of

the | ow prggemst,Sif 1 {dd@@ﬂh@ﬁﬂ resulBH2 stépRT3% 8O StHeCEbntrof pideBedsUdaeepent
result is YES, the control proceeds to step ST38, in which the performance

of the corgigssor is enhanced, and finally, the control is returned. In
contrast, iP the judgenent result in step ST37 is NO the control proceeds

to step ST39, i ' Lt. S ;udge et h [ di ti f.the
hi ghest perfor n%%é%g‘é l7’tlltié\s Jgggﬁﬁ‘gg%tggf} oér{%E ?ﬁ%“‘?&ﬁé’% §Eﬁggi_n|§'d8?&?ﬁeém§]5ew
pressure refri,gerant > 10 392 EP s, satisfied. If t ' ment result in
Ctep STa0Tre Yoretfie, fmptratire Siedhecact bf s Bipsura Ll s B IOV eSS | e
j udgengnt result | .ST39 i s the control 1is eturned. In the
Teant | fro, TFISEREE Tﬁa%icﬁgmsaﬂé%qﬂ-t e dedasmarbisahl S, \hB OB prpecds
proceeds to step ST40, in which the performance of the conpressor is
enhanced, tapgp 8338; inawhigh theperfosmenes ofj the cempressar is prhageqed; apd finaljy; thene
judgenent result in step ST34 is YES, the control proceeds to step ST41,
i n whi ch rchetrelds eeteined.v dinvcontrass,) if the jodgement resnld in btep ST37 ieNOp therapntrpk
returned. As described above, according to the present refrigeration
appar at us ptdceedsctoestep ST3% e wdfich htds quigpd edethes or soba ckmditicloonthdhighegt t he
cool ing/freezing operation, the 20 cooling/freezing operation can be
cont i nued pafointance oflithéhcarnpressoppand ghd pressuoo LPnof] the dewi pressoearefiigecant 2nd
I nduci ng insufficient cooling and freezing performances. - Warm ng
Oper a0 on 392 kPa is satisfied. If the judgement result in step ST39 is YES, the control proceeds
to step ST42; in contrast, if the judgement result in step ST39 is NO, the control is
returned.
In the meantime, if the judgement result in step ST33 is YES, the control
proceeds to step ST40, in which the performance of the compressor is enhanced, and
15 finally, the control is returned. In contrast, if the judgement result in step ST34 is YES,
the control proceeds to step ST41, in which the solenoid valve (7b) is opened, and then,
the control is returned.
As described above, according to the present refrigeration apparatus (1), even
if one of the compressors is broken down during the cooling/freezing operation, the
20 cooling/freezing operation can be continued as it is without stopping the
cooling/freezing operation and inducing insufficient cooling and freezing performances.
- Warming Operation -
In a warming operation, the inside unit (1B) and the floor warming circuit (35)

are actuated to perform only a warming operation. During the warming operation, the

25  non-inverter compressor (2A) constitutes the compressor mechanism (2D) of the first



In a warm ng operation, the inside unit (1B) and the floor warmng circuit
(35) are actuated to performonly a warm ng operation. During the warm ng
operation, the 25 non-inverter conpreggor (2A) constitutes the conpressor
mechani sm (2D) of the first 40 systemwhile the first inverter conpressor
(2B) and the second inverter conpressor (2C) constitute the conpressor
mechani sm (2E) of the second system as illustrated in Fig. 15, and only
the first inverter conpressor (2B) and the second inverter conpressor (20
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condensed in the inside heat exchanger (41) fromthe first 4-way swtch
val ve (3Apwitrhed: He theo second i sigfegard Sunsker, the) secpnd 4-wap ivitchsealve i(3B) ds
refrigerant flows in the second connecting liquid pipe (12) and the fl oor
war mi ng ciswgohed to3b¥ firstratiate.ur Theesqlerididwalve(fb) disposed o the rse¢abd) subipape he
floor warm ng heat exchanger (36). Thereafter, the liquid refrigerant is
evapor at e24)roftthe communicdting pite @1} saoypaed.( 4n the andahttmeythei sdieneidpaiies ng

valve (26) of the auxiliary liquid pipe (25). The evaporated gaseous

refrigeraiffa)f dispased bh ehd fisst Suk pipen(28) peL tHebeommbinitiing?Pips 2D che sol@ioidr
conpressor (2C) via the first 4-way switch valve (3A) and the second 4- way

swi t chovalvuke (3g))in theekfiigeeating it (1T ah@ thdsolérioid valve(Hi)igthe REeAREGH ( 2B)
and the second inverter conpressor (2C). The inside of the room i.e., the
i nsi de of (1Drareiclvsed.
In this state, the refrigerant discharged from the first inverter compressor (2B)
and the second inverter compressor (2C) is condensed in the inside heat exchanger (41)
from the first 4-way switch valve (3A) via the connecting gas pipe (17). The
15  condensed liquid refrigerant flows in the second connecting liquid pipe (12) and the
floor warming circuit (35), and further, flows into the receiver (14) via the floor
warming heat exchanger (36). Thereafter, the liquid refrigerant is evaporated in the
outside heat exchanger (4) via the outside expanding valve (26) of the auxiliary liquid
pipe (25). The evaporated gaseous refrigerant flows into the suction pipe (6¢) of the
20  second inverter compressor (2C) via the first 4-way switch valve (3A) and the second 4-
way switch valve (3B), and then, returns to the first inverter compressor (2B) and the
second inverter compressor (2C). The inside of the room, i.e., the inside of the store
and the floor are warmed by repeating the above-described circulation of the refrigerant.

During this warming operation, the capacity of the compressor is controlled as

25  illustrated in Fig. 16. This control is relevant to two judgements, as follows: in step



and the floor are warned by repeating the above-described circul ati on of
the refrigerant. During this warm ng operation, the capacity of the
conpressor is controlled as 25 illustypated in Fig. 16. This control is
relevant to two judgenents, as follows: in step 41 ST61, it is judged
whet her or not a first condition of (the setting tenperature Tset - the
inside tenperature Tr) > 3 Cis satisfied; and in step ST62, it is judged
whet her or not a second condition of (the setting tenperature Tset - the

i nsi de t engrIattys fidged wheeCot fot st &drdfttbn SF (e de&xd gSteinpéldffle TEet Sl ST61
that the first condrtion is satisfied, the control proceeds to step ST63,
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condition |s%i§8t| sfied, the control proceeds to step 10 ST64, |n whi ch the
perfornancsé the first inverter conpressor (2B) or the second i nverter
conpressor (20 |s degraded, and_then, the _contrgl, is return

FurthePnore, i fif fit 1S.J§d$qsidglee¢ep S L&l cthatstheofigsh gonditien é%é%?ﬁ*ée@oﬂ’&l ¥Rl i s not
satisfied, it is found that the current performance of the conpressor is
suf f i ci entProceRds ter e ST6hancwhich the pesformengerpficthe fisdnvyerien compressor (2B)
above-descri bed processing is repeated. The capacity of the conpressor 15

i s i ncr eavedhosecdnd invegetcomprassoo (e hiseenhanded: hrd thsoythe tostel isaetufmedst
capacity control (see Fig. 4). The opening degree of the outside expanding
val ve (26)nicentrasttif dtl is gutigey in atepr $STEGE thagthedErsidcmditipnes st satsfjed bal #ns
saturation tenperatures detected by the low pressure sensors (65) and (66)
and t enperjadgedds stbptSTa2erthatthe tsheonmduwindiviontie satizfiad,uhe céftral grsceeds {Ostep and
(68). The opening degree of the inside expanding valve (42) is controlled
by ove0co®T6eag ibhadich the peefop@amdeUsfethe b tivededyorhpresson§2BE oh et segsadiange

tenperature sensor (71) and the liquid tenperature sensor (76).
inverter compressor (2C) is degraded, and then, the control is returned. Furthermore,
if it is judged in step ST12 that the second condition is not satisfied, it is found that the
current performance of the compressor is sufficient. Therefore, the control is returned,
and then, the above-described processing is repeated. The capacity of the compressor
15 s increased or decreased in accordance with the above-described first capacity control
(see Fig. 4).

The opening degree of the outside expanding valve (26) is controlled by
overheating based on pressure equivalent saturation temperatures detected by the low
pressure sensors (65) and (66) and temperatures detected by the suction temperature

20 sensors (67) and (68). The opening degree of the inside expanding valve (42) is
controlled by overcooling based on temperatures detected by the inside heat exchange
temperature sensor (71) and the liquid temperature sensor (76).

- Warming Operation in Case of Breakdown of Compressor -

In the present refrigeration apparatus (1), if either one of the first inverter

25  compressor (2B) and the second inverter compressor (2C) is broken down during the



- Warmng Operation in Case of Breakdown of Conpressor In the present
refrigeration apparatus (1), if either one of the first inverter 25
conpressor (2B) and the second inverteygaconpressor (2C) is broken down
during the 42 above-descri bed warm ng operation, the non-inverter
conpressor (2A) is driven in place of the broken conpressor, so that the
war m ng operation can be continued. For exanple, if the first inverter
conpressor (2B) is broken down during the warm ng operation, the
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t he inside heat exchanger, fl oor ng heat, exc er 36),
1071 5 expaHEE PP ERBOD el chtioflin il she BregkIoh B, et s the e
out si de heat exchanger (4), and finally, returns to the non- |nverter
conpr e§soropezaAlpna>ﬁéth FRIpIessgn (RB); while %‘FS s mondByester compressaid28hpakick y of
the conpressor is increased or decreased in the present_ operation in
accor dancdiafnehbeen opeistade- Gosssapensly, theaefiigerrapeicqulstesasrillpgratediadigily. 6) .
15 Incidentally, even if the second inverter conpressor (2C) is

acci dent allhpther okazds, doimeylating operatiomig perfermed suchdbat thereflogarant des¢hanged he
sanme manner as descri bed above by actuating the non-inverter conpressor
(2A) in plfeome thé nbhenvesteocdmpressort @A) adntheessond (REjter Asmpressori BEY imbove,
according to the present refrigeration apparatus (1), even 20 if one of
t he conpr esadémsed i the dside lbavwxctlagen (41) aad iy fldorovapenghdad exchahgerw@6)yi ng

operation can be continued as it is without stopping the warm ng operation
and i nguciifi@xpaied ibySthel digsied exp@idiigh galpe (R6); iR ROporated in the outside heat
exchanger (4), and finally, returns to the non-inverter compressor (2A) and the second
inverter compressor (2C).
The capacity of the compressor is increased or decreased in the present
operation in accordance with the above-described second capacity control (see Fig. 6).
15 Incidentally, even if the second inverter compressor (2C) is accidentally broken
down, the warming operation can be continued in the same manner as described above
by actuating the non-inverter compressor (2A) in place of the second inverter
compressor (2C).
As described above, according to the present refrigeration apparatus (1), even
20  if one of the compressors is broken down during the warming operation, the warming
operation can be continued as it is without stopping the warming operation and inducing
any insufficient warming performance.
- Warming/Freezing Operation -
In a warming/freezing operation, the non-inverter compressor (2A) and the first

25  inverter compressor (2B) constitute the compressor mechanism (2D) of the first system



- _Warm ng/ Freezing Operation In a warm ng/freezing operation, the
non-inverter conpressor (2A) and the first 25 inverter conpressor (2B)
constitute the conpressor nmechanism (2lpy of the first system43 while the
second inverter conpressor (2C) constitutes the conpressor nmechani sm (2E)
of the second system as illustrated in Fig. 18. The non-inverter
conpressor (2A) and the first inverter conpressor (2B) are driven, and
further, the booster conpressor (53) also is driven. The second inverter
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and further, flows into the liquid pipe (10) via the floor warm ng heat
exchanger spBehed 16 the seqpad nitatnt apd furthes, thesisenoad 4-why i syaichnvalee {3Bhiged
fromthe non-inverter conpressor (2A) and the first inverter conpressor
(2B) f | owswitahedte theisesonibstgtes Fhpeolemid valve (7g)he theuefrigeratinggai (BCpand 19)
via the second 4-way swtch valve (3B) and the first 4- way swtch val ve
(3A), and thesalenoids vaioe (Hr) s thei freezing umitt (D) erdepehed: X dhahgmeartihe, tHhtwo
condensed liquid refrigerant flows in the liquid pipe (10), and then, is
conver ged solehbid2@lvie €74)i andi(@bY difposed baiie donmiiuiibainl pisy (24 and B@ qitgideli t
(35). Thereafter, the liquid refrigerant flows into the receiver (14), and
then, 10N teRparidingSialveqRéeRsE cloged. i qui d pipe (11). A part of the _
liquid-refrigerant flowing in the first connecting liquid pipe (11) is

A part of the refrigerant discharged from the non-inverter compressor (2A) and

the first inverter compressor (2B) is condensed in the inside heat exchanger (41). The
condensed liquid refrigerant flows in the floor warming circuit (35), and further, flows
into the liquid pipe (10) via the floor warming heat exchanger (36).
15 In the meantime, the residual refrigerant discharged from the non-inverter
compressor (2A) and the first inverter compressor (2B) flows in the outside gas pipe (9)
from the auxiliary gas pipe (19) via the second 4-way switch valve (3B) and the first 4-
way switch valve (3A), and then, is condensed in the outside heat exchanger (4). The
condensed liquid refrigerant flows in the liquid pipe (10), and then, is converged with
20  the liquid refrigerant from the floor warming circuit (35). Thereafter, the liquid
refrigerant flows into the receiver (14), and then, in the first connecting liquid pipe (11).
A part of the liquid refrigerant flowing in the first connecting liquid pipe (11) is
evaporated in the refrigerating heat exchanger (45). Furthermore, the residual liquid
refrigerant flowing in the first connecting liquid pipe (11) is evaporated in the freezing

25  heat exchanger (51). The gaseous refrigerant evaporated in the refrigerating heat



evaporated in the refrigerating heat exchanger (45). Furthernore, the
residual liquid refrigerant flowng in the first connecting liquid pipe
(11) is evaporated in the freezing 2544eat exchanger (51). The gaseous
refrigerant evaporated in the refrigerating heat 44 exchanger (45) and the
gaseous refrigerant discharged fromthe booster conpressor (53) are
converged together in the |ow pressure gas pipe (15, and then, return to
the non- inverter conpressor (2A) and the first inverter conpressor (2B).
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ref ri ger amir quag@t® of itieaouitside fani (4F) awt. cohtroledegs ihidrated in Fig 1j9udJhis conebher or
not a fourth condition of (the setting tenperature Tset - the inside

t enper at uierelevint<to Gout jedgniehts, gr desaribed beléwof the | ow pressure refrigerant
< 245 kPa is satisfied. 20 If it is judged in step ST81 that the first

condi10on is satlhafis &6l say; heste®BTBD) it isjudgrdertietlicd of n6Pa Bis82ondition\bf @l t he
performance of the first inverter conpressor (2B) or the non-inverter
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low pressure refrigerant > 392 kPa is satisfied. In step ST82, it is judged whether or

not a second condition of (the setting temperature Tset - the inside temperature Tr) > 3

°C and the pressure LP of the low pressure refrigerant < 245 kPa is satisfied. In step

15  ST83, it is judged whether or not a third condition of (the setting temperature Tset - the
inside temperature Tr) < 0 °C and the pressure LP of the low pressure refrigerant > 392
kPa is satisfied. In step ST84, it is judged whether or not a fourth condition of (the
setting temperature Tset - the inside temperature Tr) < 0 °C and the pressure LP of the
low pressure refrigerant < 245 kPa is satisfied.

20 If it is judged in step ST81 that the first condition is satisfied, the control
proceeds to step ST8S5, in which the performance of the first inverter compressor (2B)
or the non-inverter compressor (2A) is enhanced, and then, the control is returned. In
contrast, if it is judged in step ST81 that the first condition is not satisfied but it is

judged in step ST82 that the second condition is satisfied, the control proceeds to step

25  ST86, in which the air quantity of the outside fan (4F) is decreased, and then, the



contrast, if it is judged in step ST81 that the first condition is not
satisfied but it is judged in step ST82 that the second condition is
satisfied, the control proceeds to steps25 ST86, in which the air quantity
of the outside fan (4F) is decreased, and then, the 45 control is returned.
In other words, since the warm ng performance is slightly insufficient,
the condensed heat in the outside heat exchanger (4) is applied to the

i nside heat exchanger (41). Furthernore, if it is judged in step ST82 that
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fourth coiffreased andsthes ithe .ceatrogm@urtnﬁé clir other wernds.osineg dke grarming
conpressor is sufficient, the control is returned. The above-described
processi ngetfermange ist &imhtlsmacesmpacuhcyzomiensetdeheaslmthnpnmhwat ieschaogari(dl) ed to
be increased or decreased in accordance with the second capacity control
(see Fi g. iipplied watheiontsiderieat excharngee (4t | doreoveCaf # iofudBedmlistep/ST8H that
Conmpressor In the present refrigeration apparatus (1), if the non-inverter
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during the above-described 20 warm ng/freezing operation, the second
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further, the solenoid valve (7a) of the first sub pipe (23) is opened,
t hereby caviettetiédifpredior (EB)6rikd ASERZ e RRDIEk61ARA) is degraded, and then, the
control is returned.  Additionally, if it is judged in step ST84 that the fourth condition
is satisfied, since the current performance of the compressor is sufficient, the control is
returned. The above-described processing is repeated. The capacity of the
15  compressor is controlled to be increased or decreased in accordance with the second
capacity control (see Fig. 6).
- Warming/Freezing Operation in Case of Breakdown of Compressor -
In the present refrigeration apparatus (1), if the non-inverter compressor (2A)
or the first inverter compressor (2B) is broken down during the above-described
20  warming/freezing operation, the second inverter compressor (2C) is driven in place of
the broken compressor, and further, the solenoid valve (7a) of the first sub pipe (23) is
opened, thereby continuing the warming/freezing operation.
For example, if the first inverter compressor (2B) is broken down during the

warming/freezing operation, the controller (80) detects the breakdown, and then, stops

25  the operation of the compressor (2B) while starts the second inverter compressor (2C),



For exanple, if the first inverter conpressor (2B) is broken down during
the warm ng/freezing operation, the controller (80) detects the breakdown,
and then, stops 25 the operation of thg conpressor (2B) while starts the
second inverter conpressor (2C), 46 which has not been operated, and
further, opens the solenoid valve (7a). Consequently, the refrigerant
circulates as illustrated in Fig. 20. In other words, a part of the
refrigerant discharged fromthe non-inverter conpressor (2A) and the second
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freezing performance.
inverter compressor (2A) and the second inverter compressor (2C). The capacity of
each of the non-inverter compressor (2A) and the second inverter compressor (2C) is
controlled in accordance with the second capacity control (see Fig. 6).
Incidentally, even if the non-inverter compressor (2A) is accidentally broken
15 down, the warming/freezing operation can be continued in the same manner as
described above by actuating the second inverter compressor (2C) in place of the non-
inverter compressor (2A).
As described above, according to the present refrigeration apparatus (1), even
if one of the compressors is broken down during the warming/freezing operation, the
20  warming/freezing operation can be continued as it is without stopping the
warming/freezing operation and inducing insufficient warming performance and
insufficient freezing performance.
- Other Preferred Embodiments -

The refrigeration apparatus according to the present invention is not limited to

25  a type comprising the three compressors, and therefore, it may comprise four or more



-.Oher Preferred Enbodi nents The refrigeration apparatus according to the
present inventionis not limted to 25 a type conprising the three
conpressors, and therefore, it may conpyise four or nore 47 conpressors.
Al t hough "the first conpressor”, "the second conpressor” and "the third
conpressor” according to the present invention nmay correspond to the
non-inverter conpressor (2A), the first inverter conpressor (2B) and the
second inverter conpressor 5 (2C) in the above-described preferred

enmbodi mentempReReEti vel y, the corresponding relationship may be different:
for exanple, the non-inverter conpressor (2A) or the second inverter
Compr essor L20) ASROHSR PARCA CoorblensBRr Ol CORA CantressBR Rl 08, ika LNe
present invention. at 1s’to say, eir correspondi'ng rel ationships are

Gescri bed SRR, pksngtg DS RERE BVRte oy LolraPRl 5 iao e

invention is usable.(n a.refrigeration a at whi ch, can freel erform
bot h of  REBBEssOr SEAL ths BtsF 1Yy etk camriEssPT ;20 1oq Shoand fenier complessor 1 A
refrigeratiqn, apparatus, conprising: a refrigerant circuit (1E) including
first,?sedndimtee ebpyeadesenbsdepredereed ombodipent, zreypeem‘ﬁi)éc&hsocqmswdma el
each other, a heat source side heat exchanger (4), an air- 5 conditjoning
heat exchtglgtanshipimay be differentondon exsmpley theaon-irvester empreswsRAROE 8l i ng
heat exchanger (45, 51) for cooling the inside of a cold store, and first
and seconsecond inverter compressor (2C) corresponds to "the second compressor" according to

the present invention. That is to say, their corresponding relationships are not limited

in particular.

10
AVAILABILITY OF INDUSTRIAL UTILIZATION
As described above, the refrigeration apparatus according to the present
invention is usable in a refrigeration apparatus which can freely perform both of the air-

conditioning and freezing operations.

15



expandi ng nechani snms (42, 46, 52) for expanding a refrigerant; and
breakdown detecting neans (80) for detecting the breakdown of at |east the
second conpressor (2B); 10 the refrigeagti on apparatus bei ng capabl e of
freely performng at |east a cooling operation and a freezing operation,
wherein the cooling operation is perforned by actuating the second
conpressor (2B) and the third conpressor (2C), the cooling operation being
achi eved by condensing a refrigerant discharged fromthe second conpressor
(2B) and the third 15 conpressor (2CCcikimg™eans of the heat source side heat
exchanger (4), expanding it by the first expandi ng nmechani sm (42),

evaporating it g_y W]%fr efa%i%ﬁ?g%%rh Emﬂ};ﬁﬁ% exchanger (41), and returning

it to the second conpreéssor hird corrpressor (20, and

compr essor “?225 geﬁé%a el B R rg§58°°%¥£3§ i okt (BB i on

bei ng achi ndens nt dis ed fromt first
conpressorz%g l"nBarQ ??ﬁh(%ﬁ% 8 SQUE S %Bj’e%eﬁfffg‘a?ﬁert(ag FeHMl" source
si de e hanger (4),. expanding it by the se ond andi ng machanl sm
(46, 55 evﬁb@nlas ihegy $xchasger zﬂ) 5|a1rrfg>nﬂ@apmg of a500m,13 cooliey

returni ng it to the first conpressor (2A} and the second corrpr essor (ZB)
and 25 t hbegioRnchsngen fttath)dar iseoling teninsidaed goldctera: paddy firsheand segend
conpressor (2A) in 49 place of the second conpressor (2B) if the breakdown
of the seewpradmgmuchenisms (42846,i52) farexpanding aitefiigegantiandcool i ng operation. 2.
A refrigeration apparatus conprising: a refrigerant circuit (1E) including
first, second abrkakdvwnl deteotingepeanss(802 Aor dBecting he€)breakdnwotafchtileaspsheal | el
each other, a heat source side heat exchanger (4), an air- conditioning
heat exchaempad compiessorr(2B);r - condi ti oning the inside of a room a cooling
10 the refrigeration apparatus being capable of freely performing at least a cooling
operation and a freezing operation,
wherein the cooling operation is performed by actuating the second compressor
(2B) and the third compressor (2C), the cooling operation being achieved by
condensing a refrigerant discharged from the second compressor (2B) and the third
15  compressor (2C) by means of the heat source side heat exchanger (4), expanding it by
the first expanding mechanism (42), evaporating it by the air-conditioning heat
exchanger (41), and returning it to the second compressor (2B) and the third compressor
(20), and further,
the freezing operation is performed by actuating the first compressor (2A) and
20  the second compressor (2B), the freezing operation being achieved by condensing a
refrigerant discharged from the first compressor (2A) and the second compressor (2B)
by means of the heat source side heat exchanger (4), expanding it by the second
expanding mechanism (46, 52), evaporating it by the cooling heat exchanger (45, 51),

and returning it to the first eompressor (2A) and the second compressor (2B); and

25 the cooling operation being continued by actuating the first compressor (2A) in



heat exchanger (45, 51) for cooling the inside of a cold store, and first
and second expandi ng nechanisns (42, 46, 52) for expanding a refrigerant;
and breakdown detecting nmeans (80) forg4gletecting the breakdown of at | east
the 10 second conpressor (2B); the refrigeration apparatus being capable
of freely performng at |least a freezing operation and a cooling/freezing
operation, wherein the freezing operation is perfornmed by actuating the
first conpressor (2A) and the second conpressor (2B), the freezing

oper ati onphgp Bﬂth%%@écﬁx\d%nﬂ%esséﬁﬂ]m“ﬂtﬁ@%&é&ﬁd@wﬁ %ffﬂe%&ﬁﬂtcoﬂip?&%f @By id rom
the first corrpressor 2A) "and e’second conpressor (2B) by neans of the

heat sourggzgfegggﬁﬁga{he%gfﬁ% atich) . expanding it by the second expanding

mechani s evaporating 1t by the cooling heat exchanger (45, 51),

and returning i Q A Qnpr A) and the second conpressor
(2B), and furt rf%%te aé‘°§o ﬁarr%}s??rﬁgﬁan operation is perforned by

actuating the fi r resso seco essor apgd the
thi rd_compr essoP reisaTant HEEJOF) ﬁgﬁdf%@ﬁh5eweﬁépéﬁfq§f1°%@fﬁﬁ$§§ﬁﬁegﬂu
conden refrigera ischarged fromthe fIISt ressos, (2A), the
secon m@w p%rﬁﬂe I eghy s I 2 hsAb s eg pid Gé‘@?" BiMasER(Dott B heat
source SI de heat exchanger (4), reducing the pressure of a part of the 25
condensed cPeditipnjag dpat exshrngen (41)r for gir-qopditiningsthe dnside eha reemse ceplinghdi ng
mechani sm 50 (42), evaporating it by the air-conditioning heat exchanger
(41), andheast mchanggr i(45,t Bt foe coolirigr thecipside e socoldxyrennind éirsteatdcieaond he
pressure of the residual condensed refrigerant down to a second |ow
pressur e legpendingmaechaiend (42546, 2\ farexpanding bieftigezarspandnd expandi ng
mechani sm (46, 52), evaporating it by the cooling heat exchanger (45, 51),
5 and r et ur ni ngbréakdawn kietetiings meann{80 fepdetedtilg thecbredkdowaosfnat leasophiessor
(2B); the refrigerant circuit (1E) further including a refrigerant pipeline
(23) 10r second compressor (2B);
the refrigeration apparatus being capable of freely performing at least a
freezing operation and a cooling/freezing operation,
wherein the freezing operation is performed by actuating the first compressor
(2A) and the second compressor (2B), the freezing operation being achieved by
15 condensing a refrigerant discharged from the first compressor (2A) and the second
compressor (2B) by means of the heat source side heat exchanger (4), expanding it by
the second expanding mechanism (46, 52), evaporating it by the cooling heat exchanger
(45, 51), and returning it to the first compressor (2A) and the second compressor (2B),
and further,
20 the cooling/freezing operation is performed by actuating the first compressor
(2A), the second compressor (2B) and the third compressor (2C), the cooling/freezing
operation being achieved by condensing a refrigerant - discharged from the first
compressor (2A), the second compressor (2B) and the third compressor (2C) by means

of the heat source side heat exchanger (4), reducing the pressure of a part of the

25  condensed refrigerant down to a first low pressure by the first expanding mechanism



i ntroducing the refrigerant from pipelines on the suction sides of the
first conpressor (2A) and the second conpressor (2B) to a pipeline on the
suction side of the third conpressor §2C), and channel swi tching neans
(7a) disposed on the refrigerant pipeline 10 (23); and the freezing
operation being continued by opening the channel switching neans (7a), and
further, actuating the third conpressor (2C in place of the second
conpressor (2B) if the breakdown of the second conpressor (2B) is detected
during thega)f é\%étaﬂ_ﬂ% AOWY el adDconliRioRin éa?%fd}ﬁﬁge%g(wﬁ aA®P PROAINLSt GO RN | Si Ng:
a refrigerant circuit (IE) including first, second and third conpressors

(2A, 2B, tl‘?x% ccﬁx&%@%ﬂ @tgg\ﬂlgﬁafeaﬁdiﬁ%t}ﬁﬁg«?ss% the ?esi'&?ii%o%?ﬁs@@ réttig&amieat

exchanggr It1oni exchnanger
oL Con! AR 9 B 1 el LB RO BRI e e

mechani sns_(4 46, .52) for anding. a refrjgerant;, and break
ot ect | ngeRiARFioe Bésharim G, SEE EHtporsliodo By khe foctie nedl Prcdfitf 185 Mo one
conpressor (2B);.the refrigeration arat us bei ng capabl f freely
per f ori ngnéfetlrr@@gtlttg the f Eqm@reaseéfﬁf) t %ecan%gwppﬁgsor ;i ng operati on,
25 wherein the freezing operation is perforned by actuating the first
conpressor 51 (th& re&r’ﬁ?’%‘ﬁe"‘%"é&oﬂ@)c@ﬁg?rewbﬁd"(& m)refrigeeant (pReling d28h&orat i on
bei ng achi eved by condensing a refrigerant discharged fromthe first
conpr essoint{oAnying the reftigerantofiom pipelines 95che sugtiontsjdeseafithe dirstiaomprRRSser sour ce
si de heat exchanger (4), expanding it by the second expandi ng mechani sm
(46, 52), (2A)ppud the segond comptelssorc@B)itap hipalineere tbergestiod gidd of Bhe) thirdnd
returning it to the first conpressor (2A) and the second conpressor (2B),
and f urt heompressor (2C), and channel switching means (7a) disposed on the refrigerant pipeline
10 (23); and
the freezing operation being continued by opening the channel switching
means (7a), and further, actuating the third compressor (2C) in place of the second
compressor (2B) if the breakdown of the second compressor (2B) is detected during the
freezing operation.
15 3. A refrigeration apparatus comprising:
a refrigerant circuit (1E) including first, second and third compressors (2A, 2B,
2C) connected in parallel each other, a heat source side heat exchanger (4), an air-
conditioning heat exchanger (41) for air-conditioning the inside of a room, a cooling
heat exchanger (45, 51) for cooling the inside of a cold store, and first and second
20 expanding mechanisms (42, 46, 52) for expanding a refrigerant; and
breakdown detecting means (80) for detecting the breakdown of at least the
second compressor (2B);
the refrigeration apparatus being capable of freely performing at least a

freezing operation and a cooling/freezing operation,

25 wherein the freezing operation is performed by actuating the first compressor



t he cooling/freezing operation is performed by actuating the first
conpressor (2A), the second conpressor (2B) and the third conpressor (20,
the cooling/freezing operation being gchieved by condensing a refrigerant
dj scharged fromthe first 10 conpressor (2A), the second conpressor (2B)
and the third conpressor (2C) by neans of the heat sSource side heat
exchanger (4), reducing the pressure of a part of the condensed
refrigerant down to a first |ow pressure by the first expanding rrechani sm

(42), eva@g{)atah@ghé tseé%dt E&n@feﬁso?ogﬂ') ?}%n I5387iR il a&pe?agﬁh%‘& % deflibled 3

returni ng It"to t npr es e reduci ng Tt he pressure of

the resi dyg| Irsgaﬁg%n&?ﬁ errsttra.g&r Al 45 grrrspc&ng&g:s%?gmvxnartﬁé%g dover

t han the W pr sure e secon expan sm ( 52),
evaporatln b e coolln exchan 45 .51 nd r ng it to
the first® %%é%#) ?bﬂbea'éﬁt 2’ Y %‘g%éaé%g}ané?é e[x%mfl der ant
circuit (1E) further ncl udi n fri erant I|ne for introducing
the refri éErS&FRndf‘?xBﬁ‘i‘ %Ereglr?ég%ﬁr{fﬁ%) M%Rqr%}HPgs'FE g‘fﬂéhf’e'rtr‘3§?.:}‘af,’8‘?r'pressor
20 (2A) and the second conpressor (2B) to a pipeline on the suction side of
the thdrd(4oBh), dad spturmig it tathe ﬁﬂﬁhﬁ?fél’femt(%& #fl the apeond xampaesspideBd on the
refrigerant pipeline (23); and the cooling/freezing operation being

cont i nuedand Bi ng the channel sw tching neans (7a), and further, by
condensing the refrigerant discharged fromthe 25 first conpressor (2A)
and the third ctheproebsg/freéZing opsratiemisspaforied byeatuatiog rtbe fisst contpresberat
exchanger (4) on the side of the heat source, reducing the pressure down to

a predet €A), tisdsepomd soihprebsong2B) mahthielthird icomprdssow (RCY,sthei rcooling/fréezinfg) r St
expandi ng nechani sm (42) and the second expandi ng nmechani sm (46, 52),

respect i vepsratiore\b2iigr athieged bybyordeasiAg r a cefrifetdndndischabgedt frexchherdst (41)
and the cooling heat 5 exchanger (45, 51), and returning it to the first

conpr ﬁ@SOEo&QAksoarwA) rtﬁe §d2ondl coripreRor $2BY arld?Ge thifd EdifpressdaTO)y by pikarishe
second conpressor (2B) is detected during the
of the heat source side heat exchanger (4), reducing the pressure of a part of the
condensed refrigerant down to a first low pressure by the first expanding mechanism
(42), evaporating it by the air-conditioning heat exchanger (41), and returning it to the
third compressor (2C) while reducing the pressure of the residual condensed refrigerant
15 down to a second low pressure lower than the first low pressure by the second
expanding mechanism (46, 52), evaporating it by the cooling heat exchanger (45, 51),
and returning it to the first compressor (2A) and the second compressor (2B);
the refrigerant circuit (1E) further including a refrigerant pipeline (23) for
introducing the refrigerant from pipelines on the suction sides of the first compressor
20 (2A) and the second compressor (2B) to a pipeline on the suction side of the third
compressor (2C), and channel switching means (7a) disposed on the refrigerant pipeline
(23); and
the cooling/freezing operation being continued by opening the channel

switching means (7a), and further, by condensing the refrigerant discharged from the

25  first compressor (2A) and the third compressor (2C) by means of the heat source side



cooling/freezing operation. 4. A refrigeration apparatus conprising: a
refrigerant circuit (1E) including first, second and third conpressors (2A,
2B, 10 2C) connected in parallel eachsgpther, a heat source side heat
exchanger (4), an air- conditioning heat exchanger (41) for
air-conditioning the inside of a room a cooling heat exchanger (45, 51)
for cooling the inside of a cold store, and first and second expanding
mechani snms (42, 46, 52) for expanding a refrigerant; and breakdown

det ect i ngy, g@fﬂ%%hérgg) (4n 58 583 |Gt NaPERAKI Wi B IrBGBle by 135 (N1 1O

conpr essor geration apparatus’belng e of

per for mi ng, gk d 63sh g&essu £%5409, SRR HFF AR y?es&ggl yqﬁé 57 et AR LT on.

wherein t ree2| ng operatron I's perfor uati ng t

conpressor and. t cond c res t he e |n tion
bei ng achf®¢ %P ?‘é@ %d‘g‘ﬁsﬁ‘??ﬁn Hep ‘Q&rg{}?ﬁg%‘ ﬁ‘{ﬁéegﬁf %ﬁp‘{)ﬂﬁe Vi rst
conpressor (2A). and the second conpressor (2B) by neans of the heat source
si de heat c¥aROEANgeH é’ )t ee%!b&?ﬂﬂ“r‘f@""?& hegt ex ‘Ff@né%fc&‘ﬂc) e dhryicogling deatni sm
(46, 52), evaporating it by the cooling heat exchanger 45, 51), and

r et ur n® ng ekghapgert (ﬂ;ﬁ,filr)stanéomrrmggott to2fhe firstl eompressenr@Ad cimdr thes third( 2B) |
and further, 25 the cooling/freezing operation is perforned by actuating
the first compresses <€) B3hg leral;dommeoﬂ-tge: seednd ooppressos (2B PiB)deteqtedtdueing Hier d
conpressor (2C), the cooling/freezing operation being achieved by
condensi ngodingéﬁeeiziggloaqtatidm.scharged fromthe first conpressor (2A), the
second conpressor (2B) and the third conpressor (2C) by neans of the heat
source si de heatl. eAabfripgeation 4pparstesivempgsiigie pressure of a part of the 5
condensed refrigerant down to a first |ow pressure by the first expandi ng

nmechani sm (42) a réf¥iggantditcnlt (LE) Méludig fivst, s6éendiahd SitdbnijR edsoR{SAPBEN
(41), and returning it to the

10  2C) connected in parallel each other, a heat source side heat exchanger (4), an air-

conditioning heat exchanger (41) for air-conditioning the inside of a room, a cooling
heat exchanger (45, 51) for cooling the inside of a cold store, and first and second
expanding mechanisms (42, 46, 52) for expanding a refrigerant; and
breakdown detecting means (80) for detecting the breakdown of at least the
15  third compressor (2C);
the refrigeration apparatus being capable of freely performing at least a
freezing operation and a cooling/freezing operation,
wherein the freezing operation is performed by actuating the first compressor
(2A) and the second compressor (2B), the freezing operation being achieved by
20 condensing a refrigerant discharged from the first compressor (2A) and the second
compressor (2B) by means of the heat source side heat exchanger (4), expanding it by
the second expanding mechanism (46, 52), evaporating it by the cooling heat exchanger
(45, 51), and returning it to the first compressor (2A) and the second compressor (2B),

and further,

25 the cooling/freezing operation is performed by actuating the first compressor



third conpressor (2C) while reducing the pressure of the residual condensed
refrigerant down to a second | ow pressure |lower than the first |ow
pressure by the second expanding nmechssism (46, 52), evaporating it by the
cool i ng heat exchanger (45, 51), 10 and returning it to the first
conpressor (2A) and the second conpressor (2B); the refrigerant circuit
(1E) further including a refrigerant pipeline (24) for introducing the
refrigerant froma pipeline on the suction side of the third conpressor

(2Q) to p 1O, {Rescof Eé]ﬁpr%b‘s%} i(om) %djﬁné tBikd b&ﬁprebsét(ze?rmé 868 R/ frebAingand t he

second nmpt essor (2B), and channel sw tching neans |sposed on t he

Eﬁﬂgi 33;3 ;ﬁ%‘ﬁﬁlﬂené st U by o Ptk B Tefiiant g rifbedPROR W) 8 08 d

the seconfolBE rEé%@??'ze"é‘%ﬁw%%,g%gﬁrﬁ%%ﬁﬁféﬁél”dttﬁ§fhlsou A EQBE AR éhiﬂger

Lhe' L???Cf@% bl QRS H{E e P gege&éiﬁ?ﬁﬁé%ﬁmﬁ%sgss“éfs ‘% 1 S econd
46, 52 : b

D porlentsd TRBHeran, oRALSr L 9w DHEPSVscoo ol SraeRating dLseRARam (45,

51), and returning it to the first conpressor (2A) and the second

conpr essof42)2epppratingd by dgledorgndiioningehaah pxcha Atk sad retommjng & to thet ect ed
during the cooling/freezing operation. 25 5. A refrigeration apparatus
conpr i si nthirdsepmpressér (269 rvente reucing the (pressuriered itheitesigusli qosdensed eefrigerartd t hi r d
conpressors (2A, 2B, 2C) connected in parallel each other, a heat source
si de heat dewnhangaecc(nﬂ) lovarpressure toovedi thamw rthe dirkte kiw eprchmregby thel Spcdndr
air-conditioning the inside of a room a cooling heat exchanger (45, 51)
for cool i expantiingi meshdnismf (46, 52), dvalovatmg itby the cadlingristat exchanger $4%>§13ndi ng
mechani sns (42, 46, 52) for expanding a refrigerant; and breakdown

det ect0 ngandeangning @) tofthe fiketnpresior (1) dndahk skevond 6dmpdesdoe {2B); t he

the refrigerant circuit (1E) further including a refrigerant pipeline (24) for
introducing the refrigerant from a pipeline on the suction side of the third compressor
(2C) to pipelines on the suction sides of the first compressor (2A) and the second
compressor (2B), and channel switching means (7b) disposed on the refrigerant pipeline
15 (24); and
the cooling/freezing operation being continued by opening the channel
switching means (7b), and further, by condensing the refrigerant discharged from the
first compressor (2A) and the second compressor (2B) by means of the heat source side
heat exchanger (4), reducing the pressure down to a predetermined pressure lower than
20 the first low pressure by the first expanding mechanism (42) and the second expanding
mechanism (46, 52), respectively, evaporating it by the air-conditioning heat exchanger
(41) and the cooling heat exchanger (45, 51), and returning it to the first compressor
(2A) and the second compressor (2B) if the breakdown of the third compressor (2C) is
detected during the cooling/freezing operation.

25 5. A refrigeration apparatus comprising:



second conpressor (2B); the refrigeration apparatus being capable of freely
performng at least a warm ng operation and a freezing operation, 10
wherein the warm ng operation is perfogqred by actuating the second
conpressor (2B) and the third conpressor (2C), the warm ng operation being
achieved by condensing a refrigerant discharged fromthe second conpressor
(2B) and the third conpressor (2C) by neans of the air-conditioning heat
exchanger (41), expanding it by the first expandi ng nmechani sm (26),
evaporating it Qyﬁ-gg&easc YECTCRUTE 62 kecbnd aXE AR 24, 481 ur ni ng
it to the second e(:c} ?esso}lﬁ((zZBf gﬁg ?hea?ﬁelra corrpressmpq' %rg:?, and
further, | 4N t] LiS...pertar ; aLj ISt

E&? f%n?egﬁég ﬁﬁt ﬁa%l'ié dalf) otifer PE bR fcfg%dé‘t?%béi #y&rcggnzée%% an>4i

conpr essor e second cofpr essor _ pe_ra{'i on
c ﬁhg?eii?,bgr{?isn%ﬁ%’*ﬂeég Ak (1) ?ﬂ%ﬁi’é%%%ﬂ%@%% %E%}i” P h SO € ﬁéc:ﬁ%éu
. 4) . \ ;
mechani ST GXCBRET Gir) 4T RO 9 EHGe SbaH Salf FAE: Sl BB AR S0, 51

and returning it to the fjrst conpressor_, (2A) and the second conpressor
(2B) ; Andexniading mechanismsddas 46 S2htar gypandingiatgligerpt:#8d uat i ng the first
conpressor (2A). in place of the second conpressor (2B) if the breakdown of
the second conpbreskdawr detpctimgsmeansy 80} faredetemtingrife treakdawniofpt dgast thei on. 55
6. Arefrigeration apparatus conprising: a refrigerant circuit (1lE)
i ncl udi ngsdcond tompressom@B)d t hird conpressors (2A, 2B, 2C) connected in
paral |l el each other, a heat source side heat exchanger (4), an air-
condi ti oni ng hetie efugeatimr apgdratuf dreing rcapabielidfi freely gperfoemings atideasf aa r oom
a cooling 5 heat exchanger (45, 51) for cooling the inside of a cold store,
and fi r st wanding @peration expafidesig opeehiivn) sns (42, 46, 52) for expanding a
refrigerant; and

10 wherein the warming operation is performed by actuating the second

compressor (2B) and the third compressor (2C), the warming operation being achieved
by condensing a refrigerant discharged from the second compressor (2B) and the third
compressor (2C) by means of the air-conditioning heat exchanger (41), expanding it by
the first expanding mechanism (26), evaporating it by the heat source side heat
15 | exchanger (4), and returning it to the second compressor (2B) and the third compressor
(2C), and further,
the freezing operation is performed by actuating the first compressor (2A) and
the second compressor (2B), the freezing operation being achieved by condensing a
refrigerant discharged from the first compressor (2A) and the second compressor (2B)
20 by means of the heat source side heat exchanger (4), expanding it by the second
expanding mechanism (46, 52), evaporating it by the cooling heat exchanger'(45, 51),
and returning it to the first compressor (2A) and the second compressor (2B); and
the warming operation being continued by actuating the first compressor (2A)
in place of the second compressor (2B) if the breakdown of the second compressor (2B)

25  is detected during the warming operation.



\eakdown detecting neans (80) for detecting the breakdown of at |east the
cond conpressor (2B); the . refrigeration apparatus being capabl e of
freely performng at least a 10 warmgg operation and a warm ng/freezing
operation, wherein the warm ng operation is performed by actuating the
second conpressor (2B) and the third conmpressor (2C), the warm ng
operation being achieved by condensing a refrigerant discharged fromthe
second conpressor (2B) and the third conpressor (2C) by nmeans of the

ai r-condi t1 oni ng. hARARXARBAIBRrki bommAgndi g 11 bY 16 the first

expandi ng nmechani sm (4 evaporating 1t by the heat source side heat

exchanger (4), C??&gﬁ%&#ﬂ{] Jr?{cﬂgr(;ii:} {]llglu\%ivgl% nf}frﬁtg?%‘r&nﬁgﬁ@ﬁﬁn%s&‘}n &Rdrs324 3pe third

conpressor (2 eezing operation i's perfornmed
by actuati the first comressor, (2A)..and the.second conpr or. (.2B), the
e i noi 1 PLd somaeetade PLpA e RR e ¥ ba bt fgl FERLERTRAET Tk 46
refrigerant di.scharged fromt first coppressa 2 d the secand
Conpr SesoroRDEgH WA ChEet (1) 4PF S-SR EPORB dGe foie SLEFORTeR SR whi | o
condensi ng the residual discharged refrigerant by neans of the heat source
si de heat %eaémbmgsf (Qa)él)é"seb&ﬂ%mgthsdpﬁge)fof tah@lz Stoegrihfirst ¢ seprdsecond
expandi ng mechani sm (46, 52), evaporating them by the cooling heat
exchanger expapding mechamsns @2146iS3) fariespanding a refrigesant;iandt conpressor (2A) and
the second conpressor (2B); 56 the refrigerant circuit (1E) further
i ncl udi ng a ' r ebreakdovemtetocting incans( (89) fordetedtingrthd bréakdowh eofrasfleastydheant
from pipelines on the suction sides of the first conpressor (2A) and the
second cosgmoed sompfeR®y (2B);a pi pel i ne on the suction side of the third
conpressor (2C), and channel sw tching neans (7a) disposed on the
refrigerant pipéle nefrigératid )apparaths t betngranpabie/dfr freey nperfopmirg iabredseiang
conti nued by opening the channel
10  warming operation and a warming/freezing operation,
wherein the warming operation is performed by actuating the second
compressor (2B) and the third compressor (2C), the warming operation being achieved
by condensing a refrigerant discharged from the second compressor (2B) and the third
compressor (2C) by means of the air-conditioning heat exchanger (41), expanding it by
15 the first expanding mechanism (42), evaporating it by the heat source side heat
exchanger (4), and returning it to the second compressor (2B) and the third compressor
(2C), and further,
the warming/freezing operation is performed by actuating the first compressor
(2A) and the second compressor (2B), the warming/freezing operation being achieved
20 by condensing a part of a refrigerant discharged from the first compressor (2A) and the
second compressor (2B) by means of the air-conditioning heat exchanger (41) while
condensing the residual discharged refrigerant by means of the heat source side heat
exchanger (4), expanding both of the refrigerants by the second expanding mechanism

(46, 52), evaporating them by the cooling heat exchanger (45, S1), and returning them

25  to the first compressor (2A) and the second compressor (2B);



i tching nmeans (7a), and further, actuating the third conpressor (2C) in
ace of the second conpressor (2B) if the breakdown of the second

conpressor (2B) is detected during thgegwarm ng/freezing operation. 10 7. A
refrigeration apparatus as clained in any one of clains 1 to 6, wherein

t he cooling heat exchanger includes a refrigerating heat exchanger (45) and
a freezing heat exchanger (51); and the refrigerant circuit (1E) includes
an auxiliary conpressor (53) disposed downstream of the freezing heat

exchanger (51), tﬁ@;efﬁgemi Bigcuit) BLED RitheF %éérP]Jdtiﬁ {avrﬁeﬁﬁﬁr,&i?gﬁ@nﬁzsmé} de of

the freezing heat exchanger (51) l"ower th of the refrigera I nsi de
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the warming/freezing operation being continued by opening the channel
switching means (7a), and further, actuating the third compressor (2C) in place of the
second compressor (2B) if the breakdown of the second compressor (2B) is detected
during the warming/freezing operation.
10 7. A refrigeration apparatus as claimed in any one of claims 1 to 6, wherein
the cooling heat exchanger includes a refrigerating heat exchanger (45) and a freezing
heat exchanger (51), and
the refrigerant circuit (1E) includes an auxiliary compressor (53) disposed
downstream of the freezing heat exchanger (51), for reducing the pressure of the
15  refrigerant inside of the freezing heat exchanger (51) lower than that of the refrigerant
inside of the refrigerating heat exchanger (45).
8. A refrigeration apparatus as claimed in claim 7, further comprising;
a bypass passage (59) connected at one end thereof to the discharge side of the
auxiliary compressor (53) and at the other end thereof to the suction side of the auxiliary

20  compressor (53), for allowing the refrigerant to flow in such a manner as to bypass the

auxiliary compressor (53) if the auxiliary compressor (53) is broken down,



