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1 Description REFRI GERATI ON SYSTEM 5 Technical Field
[0001] This invention relates to refrigeration systens
and particularly relates to controlling restart of
refrigeration system conpongnts when they are halted
owng to failure in their electric systens. 10
Background Art [0002] There have been known
refrigeration systems inplesdipibr2 refrigerant circuit
that operates in a refrigeration cycle using a
plurality of conpressors (see, for exanple, Patent
docunent 1). The refrigeration systemin Patent
docurment 1 is for REFRIGERATION SYST®EMi ti oni ng
refrigerant circuit for cooling and heating a room and
a chilling/freezing 15 refrigerant circuit for cooling
the insides of cold storages for foods or the |like and
Techinéadk Fialdf ri gerant circuits are forned by connecting
t hree conpressors, condensers and evaporators. In the
[00@Hov @hisefimieggoraticltess ys trefri gepitionC sys@drhy ,an@n paritulahie relates to
three conpressors is wused for air conditioning, the
confreliaig niestgrtt eforedrigeratsmd sfsdem advinifonags antenf thee zire aked! oaving to
_refrigeration operation is run by circulating
failyrefin thyéredertric $ystbugph each of the refrigerant 20
circuits. Patent docunent 1: Unexam ned Japanese
Pat ent Publication No. 2003-75022 - Problens to Be
Solved The refrigeration systemin Patent docunent 1,
Badkgywnd Art akes no neasure to cope with failure ow ng
to which a breaker trips. The refrigeration system has
[00Q2]pr &Berehave heen knowprtiigaratiopasysieas weladig a wgfrigsfant leicuit that
three conpressors cause failure in their electric
operafiest g pgrefieeration qyple usird plarality ehcapriestorotice. takexagppie Patent
neasure to cope wi.th it prevents the resunption ) )
docymgat; A} ¢ heoreltipgration syyemnatn Satephdpatmen. 1 1s formed with an air
Qecjfic?Lly, during.refrigeration operation, the 2 )
CONGYIQRIE| TCITLRFERTE Frgpit gfﬁp ORI ANG gatingp reesopnd feppilling/freezing
efilause faLlPre sych as. el ectyic | eakage s? .
gerant circuit for cooling the insides of cold storages for foods or the like and these

refrigerant circuits are formed by connecting three compressors, condensers and
evaporators. In the above refrigeration system, principally, one of the three compressors is
used for air conditioning, the remaining two are used for chilling and freezing and a
refrigeration operation is run by circulating refrigerant through each of the refrigerant
circuits.

Patent document 1: Unexamined Japanese Patent Publication No. 2003-75022

- Problems to Be Solved -

The refrigeration system in Patent document 1, however, takes no measure to cope
with failure owing to which a breaker trips. The refrigeration system has a problem that if,’
for example, one or two of the three compressors cause failure in their electric systems to
halt the refrigeration operation, taking no measure to cope with it prevents the resumption

(restart) of the refrigeration operation. Specifically, during refrigeration operation, the
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that power supply is shut off to halt the operation
In such a case, however, since it is not known
exactly which of the three conpressors have a failed
el ectric system sinple restiart of the conpressors
| eads to power supply being shut off again owing to
the failed electric 5 system Therefpre, so Ion@ B8 Jeakage so
eleeﬁmfesmﬁm%@wnewémer@mnrgsswé’aﬁtyrWS%%&‘P@W‘&FT eqc's &
removed, the above refrigeration system cannot . o
thatypogtea FEPRITES ik PP GAlt ﬂ[l@b‘egim?“oﬁhg“ f:}@sae??éeﬂ VENER §pee 1tis not
has been made in yview of the foregaqi. oLnts d
knopp ety $hih CA(H BEGComEEtEs (RECT B TREre s shhle restart
refrigeration operation after its |t .as a res -0f :
of th¢, cerpresHFs lsadieto @N%WPI@}&@@‘P% S\[“éti ‘?r}ﬁﬁ‘%a‘P Hwéfr‘%’e%ot?’ik ;fa&%él electric
of electric syste of refrigerati.on. 10Q. o d
Sy EBORERTS 19y 0T B eI IREe S e B LR AT S g, is removed.
conponents having their lectric stens failed and
the pbRiegF r}&%@aﬂpﬂéﬁlg?lé%%w fe.S%ﬁ t§8 PB%rﬁt?%n'of the Invention

00 Sol utjons taken the.pre F Vet ;
1006y | e Prassny GBI Tarey Pp BRI IRY of BB QL pOgand it
.refrigeration system - 7 i [
obidshds 5t Hoe et Brars Pafib Rl eyl Jaal e o result of
tem conmponent s ; : [ ot refri i
s LR E P G TRRER SR atybinene BhafhE o SR GG of sefrigeration
urther, the, r I 1.on, [ tORavi hei
syslefosp T oRetlE e e BL e BefEREMR Bysbil SoRpoMELORaving thei
erationcr ft { aker trips owng to
eleﬁgf F’Clst}eemsl; fr'?ﬂ? %éﬁé&]@@tléﬁthé@gisggnrg sequentially 20
starting up target refrigeration system conponents
(2A, 2B, ...) previously selected from anong the

Dm%ﬁ%ﬁhgﬁﬁﬁ%kﬁghﬁﬁﬁten1conponents. Furthernore, the
L

efrigeration systemof the present invention

(0089 PISoRABNE BikkA b R RERESIIENITRARS o RBPwhOr, i the
breaker trips again owng to failure in the electric

[ﬂﬂﬁgﬁt B Y6 10116n IsBresRA YE ALfalperstian bystend fortfeefotraingetrefrigeration

refrigeration system conponents through the sequentia

opeshtiil MPwhRAFect Rl dystetieChUiiigerithm BStenetomparatsi @A, 2B, ...) are
system conmponent (2A, 2B, ...) supplied wth electric

su;?ﬁw lwithiSdled?@é Qickvek NftomOg Cprweensuppbf throegh i braakerf riyrther, the

he target refrigeration system conponents to be

refiarbli@f syifem B thikesohaipnesdmprises tsaquenpalnsane (@) (B) for, upon
[0006] In the above solution, if one or sonme of the )

opdretior @emAatdfienthesiake ciprpomentostailure in the electric systems, sequentially

starting up target refrigeration system components (2A, 2B, ...) previously selected from
among the refrigeration system components. Furthermore, the refrigeration system of the
present invention comprises failure processing means (92) for, if the breaker trips again
owing to failure in the electric systems during the sequential startup of the target
refrigeration system components through the sequential startup means (91), excluding the
refrigeration system component (2A, 2B, ...) supplied with electric power just before the
occurrence of the failure from the target refrigeration system components to be started up

by the sequential startup means (91).
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cause failure in their electric systens to halt the
refrigeration operation, the refrigeration system
conmponents having their electric systens failed are
identified. [0007] Specificagly, for exanple, suppose
that electric systens of a plurality of 5
refrigeration system conponents such conpressors cause
[006@1 | L the aHoeB sahitieheift rieCorl sahagé thorefdpsenrmexsténo rromponents
so that the breaker trips to abnormally halt the ' _
causecfatlugeihahéio rlaepar sistens. to Halr tht refiigeration weenation, the refrigeration
startup neans (91) allows electric power to be
syste@cpofipohenth fawing feirededtoc systemnspfrided wasdeptifed.ect ed
target refrigeration system conponents (for exanple, a.
[00@7]ur Spédifycallyy, foorpampkorsipposs ¢har ¢leaipic t $ystems| af tthipdurality of
case, if the first conpressor normally starts up 10 .
refrigeraniog sy glemeconspepphty sutt eomprisesoseeamel Taibup rsael 8y elestric leakage
supplied with power. Next, if the second conpressor .
or dismanemionnsy ek lye steakar tips snabnaymally dakdhe feffigayation operation.
again, the failure processing neans (92) excludes the |
Firs sbo najucutig) ststsp means (A1) ko wa elgetricrnomier ebatqasentially supglied to
conponents to be started up by the sequential startu )
the peeameis{yost]ectadrtargehealrigRspiéan sys C@éﬁ%ﬁatsé&?ﬁxé@ggr ajplurality of
identified as a refrigeration system conponent having
congpressers) fevistant ap 1tbenn I s gags tif jthe Z‘%t@mp(f%man?r&?%ﬂ&dstm up
conmponent) and the other conpressors Ot@%ﬁ t han theN if th
thraygh diaves sHpPlEs S5P the §ecoBd FORATe P SsTRPREY WP RS nt &8h 11 the

b e PG kDT Sne el S prbead b JERGs v . e fitr
oo e (I BBt e m eSS SR Bl i ifion sy
secpgbBRPPRLE Lo S D di oo el PYTTRET Hading caused failure
i {4 B bt ool P B SR LAT LR PHRART, s e
sch B8 Gt i B SR L G TERRCR B (8 SBrepgin sy
ool 53 2P PLL FAP TR 29 8 AL iy g v

eleét)rrzigl Eg%%%?efaﬂgnjé Of}e SYRLAMLEO N&ffonk 2the %&Viousi)) selected target

romthe target refrigerafion system

ref)[qg%'g@rfhe{vﬁ&{rﬁéo& Sheh Rl &Péxﬁ_tﬁé RELSShiG FPRAIDN(9Adrmally resumed as

above sol ution, en all” the target
by HRf ELGSH RN dS Y S QM AT RARSHeAts( 2A, 4
[0008] A second solution is directed to the above first solution, wherein the registration
system further comprises transition means (93) for, when the target refrigeration system
components (2A, 2B, ...) to be started up by the sequential startup means (91) are all
normally started up, making a transition to a normal operation while holding in a halted

state the refrigeration system component (24, 2B, ...) excluded from the target

refrigeration system components by the failure processing means (92).

[0009] In the above solution, when all the target refrigeration system components (2A,
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2B, ...) to be started up by the sequential startup
means (91) normally start up, i.e., when all of
fail ed conponents are identified, the nornal operation
is perforned by starting up4 only the norma
refrigeration system conponents while supplying the
failed conponents wth no power to hold themin a
2B,hal tesk shateup PRuse sdgnentf brattge hitaho (910 permaliyostait sip, i.e., when
surely 5 resunmed. [0010] A third solution is directed
all &ofatlb@ copsoientohrgtid@nifiedheie eionmblheperatiogeis performed by starting up
refrigeration system conponents to be sequentially
onlp tiRr i@thall pefliyeratien sestpie gdmpbnsitawhilp snpdyisg (B failed eomponents
plurality of conpressors (2A, 2B, 2C). [0011] In the
witla Ro @ wes tarhblinthemnint 1 balcaseatehEines, sher i geyaicat ¢pemation is surely
operation using, for 10 exanple, three conpressors
resyn2ed. 2B, 2C) is abnormally halted and, for exanple,
two conpressors (2B, 2C) are identified as failed )
[00t0mpantairti sohytiontie diractkd te ther finsesditgn, mderdn tifoRyget gefiigeration
a single conpressor (2A), leaving out the two failed
sysieonquomentsts to be sequettellyusarted uprhysthasequsstizlstariugencans 6hl) are a
operation. Thus, since at |east the normal conpressor
plu@PR) ofi ®mpsesseisy 241 2B4124d). up, the operation is surely
resumed. 15 [0012] A fourth solution is directed to
[001He fn st abeweusdloiion, iketheiase Néeten p gefrigesstiongeReattjEinusing, for
system conponents to be sequentially started up. by the
exagplfy dhiee sfomiresseisp(2de 28 %(gh)s ahmermally, hglted P?Ci} fg¢ "example, two
conpressors (2A, 2B, 2C) and a plurality of fans éFL
congpyssofsd@BaRC) areridentifisghas favd gamapnenty byjihe BilUE yQsrssing means
refrigeration operation using, for xanpl e, three
(92) oapr 888 sompressgrE2AXAgavaREOhiRe BYR g’@&%‘?'&ﬂ%ﬂe{% is sgagfed up to

i's abnormal | 20 halted and, for exanple, t .
resRPiice 5&H (9B OPSE$ion n Hhysn Snge B At ?@nn?wwgw&mor (24) is
identified as failed co onenti_by the failure
[

surgly §tEEL PRJIFREFEIPHY USRS ngl e conpressor (2A)

o0, PG S B0 e R B e reiertion
ol AR SBRA oA ) DS s oD e
e YR S
e N Y e
exa?&ﬂf&otﬂleegtcoﬁr&)rgﬁgﬁrm, |2:B, %)tanhr}%/ooman%ri 3R (lt‘f]eFZ) is abnormally
halted and, for example, two compressors (2B, 2C) and one outdoor fan (F2) are identified
as failed components by the failure processing means (92), only a single compressor (2A)
and a single outdoor fan (F1), leaving out those failed components, are started up to
resume the refrigeration operation. Thus, since at least the normal compressor (2A) and the
normal outdoor fan (F1) are surely started up, the operation is surely resumed.

[0014] - Effects —

According to the first solution, if the breaker (81) trips owing to failure in the

electric system of a refrigeration system component to abnormally halt the operation, the




10

15

20

25

5 previously selected target refrigeration system

conponents (2A, 2B, ...) are sequentially started up.

If during the sequential startup the breaker (81)

trips again owwng to failur&gin the electric system

the refrigerati on system conponent supplied with

electric power just before the trip is not started up
pregioysiy rselectEd dangtoregrigdratm syisny cerhponeatsg@i, 2B, ...) are sequentially

refrigeration 5 system conponents (2A, 2B, ...), the i
Stalé%h‘ﬁb?ié durikg terrgqeentisbsiatta thertecdker (§19 tapeagain gwing to failure in

system can be surely identified as a failed conponent. _
the & eeskann.yihe irefrigpratipe Systeye campepent Sypries WidhpaEie power just

identified as a failed conponent is supplied with no_. .
befaredhe tiip 15p@9§e<,'te’1rtqdnup g@m@re@h@gforq,ffr% [Ealett:s rtheyfarget refrigeration

refrigeration system conponents, |eaving out the

\ he .
sysfea} (cagPoRmg bhdneB. ark hesempeneni haying eased daigygap its electric
the operation, can_surely be resuned 10 (restap}?%). ) )
sysegb 98] baswishaidegiifies e Taikdgimnnoasenf Copseapently if thegefrigeration

Sy BRI T St S0 O OTFORT A Rpist S iy eleifric pover, in
nor.nmal .operation is made while t

transiti.gn to the , h ,
otho PR b 4B, Bt BB At RS URRAIF o e g out the failed

coNRIEn G BF PP YAl DG B OB L1 R B Ay b desumed

to failure in the electric system thereby surely
Oe$%§@iing (restarting) the nornal operation

100] 5T &e2hind IR0 gs'é‘«?or?gtaea@w?%r R St e Muion system
' - L0 .
cof QTSP ER: 78 1d BHRereulf ik Lk Mg g Hahsiton to the

norﬁ%@%gﬁﬁgfé 3s gr?eﬁe \glﬁle %Q)re r‘%ﬁathz)glt sg/gttgﬁld c&ﬁg&rﬁ%}? g{chh;ded from the

gération system conpo e sequen

tar%tt ?éﬁlggraHB %¥§tﬁﬁe onﬁ[gr%tnﬁr?tg gf 'ﬂ%:lidaijlalt%&.aﬁ"ﬁig &VHE@ NRat(Rd Yoreaker {(81)

ccording to erTo utron, In a tion to the

- nl.ur-al it: > B ) d ;
B ARk AL OBPHRE OS AP 4 Pk Uotling

norkzfad Bk%ﬁﬁ{.i'ﬂﬁréﬁfﬂ BIBLER IRONBALSy 1 Qoh8ied SAMLRE Al ddYcomponent is
started up by the sequential startup neans (91).

not-géﬁbﬁfl&f, @i legM ghe J)ﬁqra?tﬂﬁ%aﬂfbe tsﬁ%l'? @ﬁﬁﬂé’@@es@#{edw action
owing to failures in their eléctric systens, at |east

[OMGPOWE@brdgngH el%S Rird( SuticdB a g@alﬂﬁdff(?forrﬂar&%rﬁv(hﬁ, 2B, 2C) are

out door an (FI, F2) can be started Up, whic
sel @GUAL Sar SRk Bl dedlioheSERt t@porBhtselo B SedueplidlBNstifted up by the

seql?reri;,:l rs]tgtftup means (91). According to the fourth solution, in addition to the plurality
of compressors (2A, 2B, 2C), a plurality of outdoor fans (F1, F2) are selected as target
refrigeration system components to be sequentially started up by the sequential startup
means (91). Therefore, even if some of them becomes out of action owing to failures in

their electric systems, at least a normal compressor (2A, 2B, 2C) and/or a normal outdoor

fan (F1, F2) can be started up, which ensures operation resumption.

Brief Description of Drawings
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6 [0017] [Fig. 1] Figure 1 is a piping diagramfor a
refrigeration systemaccording to an enbodi nent.
[Fig. 2] Figure 2 is a block diagram showi ng a power
supply circuit according tog the enbodinent. 5 [Fig.
3] Figure 3 is a piping diagramshow ng a refrigerant
flow during a cooling and refrigeration operation of
[0o1 e Ekr i pRiatd Pis 8 Y§lisiMiakfang fordd reﬁi?d,tﬁtemﬂsys&naaccording to an
pi'pi ng diagram showing a refrigerant flow during a
embheighbemtg and refrigeration operation of the
refrigeration system [Fig. 5] Figure 5is a flowchart
show{Fig. 1]Tag@enti alblevk dipgtatshowinges powen WPplyldrcuit according to
according to Enbodinment 1. [Fig. 6] Figure 6 is a
the eldbéigtent.i Stic diagram (first one) show ng the
relation between power distribution state and failure

f | ag[RgcHrHping 3tie afpipiagidivpidm thoWink @ reft]gefing floer during scoolin

characteristic diagram (second one) show ng the :
andrrefrgjetanion opetaviee of thewefirigeiatdbm systdtm.on state and failure

flag according to Enbodinent 1. 15 [Fig. 8] Figure 8

i s a[fig.odjdhigure dsis avpipigg tdiverao showingornredperant iflow during a heating

resunption according to Enbodi nent 2. Expl anati on of
andRefrigeeatioe ofbatiac bEths refrigerk8pn Systafir i ger ati on system 20

2A inverter conpressor (refrigeration system )

conpffiens) Fimrd Srista flowchary ehawing cbeoagelopn operation resumption

(refrigeration system conponent) 2C second
accpwsing oviambatimeninlpr essor (refrigerati on system

conponent FI first outdoor fan (refrigeration system

corrpfiﬁénﬁi Firg dcsndl cbatagisoistiq gipggamf(firgerng) isbawingsthenelation

conponent) 25 91 sequential startup section,
betyearypvaridistributipnisipie prchigdyre g aegendinedo Frehodiusid -

section %LajIure_processing,neans) 93 operation | .

t r andiigi dhFigaga 7 doh a(deckristn diagem i(sscerd ppahpwing the relation
between power distribution state and failure flag according to Embodiment 1.

[Fig. 8] Figure 8 is a flowchart showing the control on operation resumption

according to Embodiment 2.

Explanation of Reference Characters
[0018] 1 refrigeration system
2A  inverter compressor (refrigeration system component)
2B first non-inverter compressor (refrigeration system component)
2C  second non-inverter compressor (refrigeration system component)
F1  first outdoor fan (refrigeration system component)
F2  second outdoor fan (refrigeration system component)
91 sequential startup section (sequential startup means)
92  failure processing section (failure processing means)

93 operation transition section (operation transition means)
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7 Best Mdde for Carrying Qut the Invention [0019]
Enbodi nents of the present invention will be described
below in detail with reference to the drawings. 5

[ 0020] <<Enbodinment 1 of the& Invention As shown in
Figure 1, a refrigeration system (1) according to
Enbodinent | is a systeminstalled in a convenience
store for the purpose of cooling a cold storage

di splay case and a freezer display case and

BesENRIdeN9f 0ARANIRGY Ot ehSER%eRtioh 0021] The refrigeration
system (1) conprises an outdoor unit (1A), an indoor

[0019)1 t EfnbBYimentOoRtHeNprlesdn Gnitiitibn (Wif) bl BekcAbEd BEBWNEh detail with
unit (1D) and includes a refrigerant circuit (1E) for
refeRP@E & he8drdwings. vapor conpression refrigeration cycle.
The refrigerant circuit (1E) conprises an
[00Z0]" - ceR&bbiigRhND osihelisvantibgh-udi ng the i ndoor unit (1B)
and a cooling system including the chilling unit (1C
and AbehdwieBZFiRGreUNiatrefribdlatiofdyithar() Adterdigd td Bebadiment 1 is a
circuit (1E) 1s configured to switch between a
syste@Onktaled ich eomidiench edtd AG thy pluposel bf t@ddZ]a ddie storage display
i ndoor unit (1B) is placed, for exanple, in a selling
casssgricefredzer digplhy asd ah@abolidgieadh@ihe stofkhe chilling unit
(1C) is placed in the cold storage display case to
[00Z1Go] Thhexfdiaration systeen di) ephayisesameutddoe uhit X)), ag indviot unit (1B),
(1D) is placed in the freezer display case to cool the
a chilling unit {H® alidsplfmygziogamit (ID)28H iscutetonreftigetant gigcuihdE) for
outdoor unit (1A) includes three conpressors (2A, 2B,
opeGhgt tmta ampor compressien orgfmgecditomi spelg. (Theeesffigaantwaircuit (1E)
sel ector valves (3A, 3B, 3C) that are flow channel
congeiseTanris-corditioning oytteto onclhding thexioeergait (1B) anfatcopkngsystem
heat - source side heat exchanger. [0024] The three L
inclydimgrthe sliling(i (128, andthe eezing uiih (B} durtbemerediggerant circuit
(2A) as a first 25 conpressor, a first non-inverter
(1E¢ srgondgeise tq¢ pBfchabetacecenvding shgle 684 a heatipgyalesecond
non-i nverter conpressor éZC) as a third conpressor. .
(0032 h Toe indees anik 6HBY isdasied, 105 cryppigdin DFelking arasettocool and heat

hi gh- pressure done_type scroll conpressgr. The ..
the pigikar thérch@lé%wgg &) i p]@fe(ﬂ i the cold storage display case to cool the air in

the display case. The freezing unit (1D) is placed in the freezer display case to cool the air
in the display case.
[0023] <Outdoor Unit>

The outdoor unit (1A) includes three compressors (2A, 2B, 2C) that are
compression mechanisms, three four-way selector valves (3A, 3B, 3C) that are flow
channel selectors, and an outdoor heat exchanger (4) that is a heat-source side heat
exchanger.
{0024] The three compressors (2A, 2B, 2C) are an inverter compressor (2A) as a first
compressor, a first non-inverter compressor (2B) as a second compressor, and a second
non-inverter compressor (2C) as a third compressor. Each of these compressors is fOrmeci

of a hermetic, high-pressure dome type scroll compressor. The inverter compressor (24) is
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8 a variable capacity conpressor in which a notor is
controlled by an inverter to nmake the capacity
stepwi se or continuously variable. The first
non-i nverter conpressor (2B)8 and second non-inverter
conpressor (2C) are fixed capacity conpressors in
which a notor is driven at a constant rotation

a varisirhetapagit] 9REEsOF & hvhicher miopess (SarolBP bysw) inperterttp gnake the
i nverter conpressor (2A), the first non- inverter

capaditypstepsice of 2Bhtimnslyerrsblzo the rfont new-EREBEr CUNPIEES é?B) and
(2C) are connected to a conmmon high-pressure _gas pip

seciR) noraimtetiéreconipgesspr @€Y are figad caiiaohy CBNDPIeSSAd ih BEibH motor is
to the first port of the first four-way sel ector

drivealav e c¢:Bwgnt rothteordinsetear ge pi pe (5b) for the first
non-inverter conpressor (2B) and the discharge

[0025)c) Diishatgaepipescthad Shofe) fivkethe dpverter COmRresseiof2 fg)zéljle first non-
are provided with check valves (7), respectjvely. The

invéritagteopipesssarr @By and ths 35€0rdBYON- VRS GOBMESIPT @Qiﬁ‘“’of*‘?nnemd toa
separator (30). [0026] The outdoor heat exch

conuor bigherressureagas ove @hcndghey ighgrersuieps PEH?r ngﬁgted to the

out door gas pipe (9) to the third r f thef| t
first port-ofgihe Sastdoriomay selgetor Jalye 4Hd)- J: Bnpiadiess Bpe (B for the fist

ot her end, a |I?UId side end, to one of. an ou
)

. 9 % oo,
nor}-i.nqgl?tg mn@]@fe%s]fg ZBhaFd gge discharge q)&ped (fyeq j‘gr t}ﬁ] Second Jippnverter
o S O TS50 LN e () ol PR e s

connected at the oLher end 6hr ough a shut-off valve
PlpEﬁ@)IS P@V&leéd’ﬁﬁb%‘t? FPR1RN %0 pe (11) di sposed out si de
N
t 4. t |
an oFlePH %S%é?ﬁee@ tgépe %ﬁ% o2 i BHERGE Pibiol @Y (34) and
t t.h
BB RS s 0 Ry 80
is i\i})quﬁdolfn{l \rﬁ% dou&ioor)h wd gli%] (lla—),h ﬁlé:ﬂgitreggig{eﬁiﬁé}t (ylgﬁ( gﬂ?a%rpartway

theﬁe gqngut%e t(prgeﬁ u %?r‘?%égﬁ{t anE’HéB geda ?ﬂ?e $tﬁexté1ﬁi Mu%ﬁchr shut-off

t wo ou oor ans , t hat

val?g r?%l?)e Ly %&H{e‘égré%?g&d 0@ gﬂg%ﬁi ok oﬁt@i&l’éttﬂe Bﬁfd‘bopﬁnﬁ REA). The

OUF way I's connected via a

out?@% H%)HE C}}S/ Zgﬁf"algg lﬁcf% 4 cimbél@%al@é)m%p'o&gi @REredth RF the receiver

outsi de e out door unit A,
(14) to allow only a refrigerant ﬂow toward the receiver (14) and a check valve (7)

disposed downstream of the receiver (14) to allow only a refrigerant flow from the receiver
(14) toward a shut-off valve (40).

[0027] The outdoor heat exchanger (4) is formed of, for example, a cross-fin type fin-
and-tube heat exchanger. Disposed close to the outdoor heat exchanger (4) are two outdoor
fans (F1, F2) that are heat-source fans.

[0028] The fourth port of the first four-way selector valve (3A) is connected via a shut-

off valve (20) to a first connecting gas pipe (17) disposed outside the outdoor unit (1A),

and the second port thereof is connected through a connecting pipe (18) to the fourth port
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and the second port thereof is connected through a
connecting pipe (18) to the fourth port 9 of the
second four-way selector valve (3B). The first port of
the second four-way selectorg valve (3B) is connected
through an auxiliary gas pipe (19) to the discharge
pi pe (5c) for the second non-inverter conpressor

of the @cona_ GursesoRdechialvef (3BheTiretRngoit 08 theveyorgeforciay selector
valve (3B) is connected to a suction pipe (6¢) for the

Vah%E(QBEQs ddRRedteiBEdh 8 QuRIRBSGES piAl9) b the distikrgelpipo(3c) for the
of the second four-way selector valve (3B) is a

sectdOBéehvEREl comresof O2€). THeesecsmd pod dfahe seeondsiehepaprselector
val ve (3B) may be replaced with a three-way sel ector

val\)@qﬂSQ is dbaMédi@l tohd @rtipo pips.(6§)B20F sdteadfionshvdrgucemprgssor (2C).
sel ector valve (3A) is configured to switch between a

The thir8 tportsfshd seednd fhe-vegsieldcam vahewdB) is 4 bleclsul p‘»odt IThmﬁore the
in Figure 1) in which the high-pressure gas 0 pip

secdrl) fds-vegnsaleitaatade (BB nidyebowploed witls apﬁhp@ &) sdn@or valve
the connecting pipe (18) is comunicated with the

havirigr thteeqgortsect i ng gas pi pe (17) and a second position
(the position shown in the broken [ines in Figure 1)

[0029] WHihe Hirsthfpuhivgly- seteets urabveg@sh ) pis penfigyred go switch between a first
comuni cated with the first connecting gas E

poséivnh (tivep@divmedivimgnghpeolidiesiis Figserhni Wbtcgd %\btglh-nrﬁﬁéure gas
out door gas pipe (9). On the other hand, the second

pipé ¢8ir isweynmnisased wiitdr the Auideor B@Y pips ObARY Gis eqnnefing pipe (18) is
switch between a first position éﬂ ositiqn shown

conphenisafid avithi the SirslrrORNEANNg SBY PINT ? ﬁ%‘:%)a"lsﬁtléﬁ;ﬁhe position
gas _pipe (19) is comunicated with the | ocked port,

shoad in nge damkq:@clln%glrquwr? 1) inj whichnthen highesessiet ko pipe (8) is
suction plp (6¢c) for the second n n-inverter

corgrpicis oyity H) Tiksh pornecding rds gurs (1 drenc fﬁag?qtﬁn&rwe (18) is
BN W N et ot 4

B
o AR 52l 2 STV oS 558800 P e v e
bloﬁlﬁqufl?{rti}aé‘ogth%ac%gﬁ%ﬁng SP}I%) 93 L sposed °%§t§a Ul ¢ s&é{foﬂ‘iﬁfie (6¢) for
thepsgg(}r{dn%lgg{,ltngé'teggcp ?%g‘? ' (L‘%é%f)l ade do%'agb%%lftg)gr(g% ﬂ(ﬂﬁ]g'ﬁhsh&% in the
SR GG B S gL £t v
conrbtifd Fips ‘?ﬁﬁ%ﬂd A GLANERLE 6¢) is communicated with the blocked port.
0030] A suction pipe (6a) for the inverter compressor (24) is connected via a shut-off
valve (20) 1o a second connecting gas pipe (15) disposed outside the outdoor unit (1A). A
suction pipe (6b) for the first non-inverter compressor (2B) is connected to the third four-
way selector valve (3C) and configured to be communicated with either the suction pipe
(62) for the inverter compressor (24) or the suction pipe (6¢) for the second non-inverter
compressor (2C).

[0031] More specifically, the suction pipe (6a) for the inverter compressor (2A) is
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conpressor (2C). [0031] More specifically, the suction
pi pe (6a) for the inverter conpressor (2A) is 10
connected through a branch pipe (6d) to the first port
of the third four-way sel ectior valve (3C). The
suction pipe (6b) for the first non-inverter
conpressor (2B) is connected to the second port (P2)
confREctdd bt AofaQ8 pipRYsdeloast Gist ke the@ird fohewayistleanr valve
pi pe (6¢)” for the "second non-inverter conpressor (20 .
(3C) STIOAREEA Pibet (:gb? f3h@ fiBdt ABRInRIrRe cdiépiesdod (2BRistdohnettdl to the
port (P3) of the third four-way selector valve (3C).
secdiepdiP (P NofP@E tthiad fduRsvdyhieled droktven@y). T ewttion pigd (6e) for the
(BCE is connected to a branch pipe (28a) branched from
secéﬁlﬁn&rﬁfrﬁ_ért@ie&ﬂlpr@ﬁﬁr (24DS's ¢6iecttidaBroigB ) exichndpd (e tothe third
the receiver (14). The branch pipes (6d, 6e) are
porP(IBYifeRe thiddt Ruehagkelaloy @slvé (3C).one foorth ganofbhathifd four-way
pi pe, and each check valve allows a refrigerant flow
seldc@tBiathet (3€) ihsthetodito wayarsh pint (@8a) mlavehedFB)m thedlater-described
[0032] The third four-way selector valve (3C) is
gasGRAf pigel (28] ek@néing ok thetreséver §14)i The brapdspipeoiéd( 6¢jere provided
position shown in the solid lines in Figure 1) in _
withvichedk tahvees Ty ohe forpaple blafel) pipepand ¢eeh ichexdr vadve allows a refrigerant
conpressor (2A) is comunicated with the suction pipe
flow 6doyartiahe thivd fburrwhy sabeomeri valher(B€). conpressor (2B) and
the suction pipe (6¢c) for the second non-inverter
(0082 Tdssbird faG)wis sdectmunileal3@) i ednfigheddasswitshtbepvesa a first
(28) and a second position (the 15 position shown in
posithen Ghokesitidr stwsvi m the goliclings inFigkredd in Wdidydeisgetion pipe (6a)
pipe (6a) for the inverter conpressor (2A) is
for ¢lharinyeitetatasapradsoh (2Aeis gasmywcatest yith theyuctien pine(6b) for the first
suction pipes (6b, 6¢) for the non-inverter . '
notemYprters sonpressts, (2BQ) angh thec svAHORI PIRE e@Cinilph theasppond non-inverter
ot her. [0033] The outdoor liquid pipe (10) |s ..
corppyapret () iseoarmunisated #ith the gas wembiniRe é@s)mé A&gcongposition (the
bypasses the receiver (14). and_the check valve (7
posift PRy frhélrf-‘ebwkenrtlﬂ@e%uki)ﬁ%? W i dﬁv@* h’ﬁi %’é‘“?‘z%’jg‘% (6a) for the

i B St A S00L R0 95 81 C28) e sotion
o oo IG5 08, LS BT 15 (FBha Ao e

hg36) is connected to the outdoor liquid pipe (10)
othEbt ween the receiver (14) and the check valve (7)

{[mlégft rﬁxaer%lﬁtfiocgrhl?quric? %?;;evﬁlb) gslé%nn%cr:]t%d to an auxiliary liquid pipe (25) that
bypasses the receiver (14) and the check valve (7) upstream thereof. The auxiliary liquid
pipe (25) is provided with an outdoor expansion valve (26) that is an expansion mechanism.
The outdoor liquid pipe (10) is also connected to a liquid branch pipe (36) having a check
valve (7). One end of the liquid branch pipe (36) is connected to the outdoor liquid pipe
(10) between the receiver (14) and the check valve (7) upstream of the receiver (14) and
the other end thereof is commected to the outdoor liquid pipe (10) between the check valve

(7) and the shut-off valve (20) both downstream of the receiver (14). The check valve (7)

in the liquid branch pipe (36) allows only a refrigerant flow toward the receiver (14).
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25 the other end thereof is connected to the outdoor
liquid pipe (10) between the check valve (7) and the
shut -of f val ve (20) both downstream of the receiver
(14). The check valve (7) 1iqq the liquid branch pipe
(36) allows only a refrigerant flow toward the
receiver (14). 11 [0034] Connected between the
(003 Xi tb&{eétédlww&nnhpﬁmﬁa%Maﬁm (zsylﬁﬁd o8 s@d:tttﬁ)l fife6a) for the
A

r the inverter conpressor Is aliquid
mvérﬂ’]r %&hgf&@so‘?'(ﬂﬁ) {s2%/ Diquall i) e@!ﬁm@lﬁ@@ﬂ@ Riith BxddandhiRexpahse valve
i s ah expansi on nechani sm Connected between

(29)atlﬂatul@ B exPakionFhedhBfisihe Cehneted (befyeenandiphtiepad cfaharegeiver (14)
pi pe (5a) for the inverter conpressor (2A) is the gas

and‘tﬁ@ﬂls@da?% ﬁ%gXSaW fbhthe igveztee ebmpbioe (LX) is tHhgasclenckipe (28) w1th

val ve the gas vent pipe (28) is disposed

a cRRkWaeR @). T oeekialvep@) Rt thd ghdreedrdpe (R8)iipdisp@d)between a
Wi th the gas vent pipe (28) and the receiver (14) and

conaédtiongobitloy tie refidh gpe @%a) klithwhé panvenh pipe €28 andrihg fegpiver (14)
toward the di scharge pipe (5a). [0035] In the outdoor

andufliotvs 0A1) a refifeerim fleer Ranphessearar (12)owaR] th2 @)scharhe pipadSa).
outdoor fans (FlI, F2), the three four-way sel ector

[00%5| V&S tHe3Atd&d3, un'BtQ)lA)I tie thutdoorpresspa(2hodB10CY,ahe éwo outdoor
(26) and like elenents are refrigeration system

fanc (FhoFBNtise thrpd B36]wayl sedaoor wves>(3Bh 3B, o thaupyitdogrl gypansion
i ncl udes an indoor heat exchanger (41) that is a

valut (26) z@t lilerelememe ategaftigesatibnngsem antparenitndoor
expansi on valve (42) that is an expansi on nmechani sm

[00F6le i<hadwor Ungat exchanger (41) is connected at one
end, a gas-side end, to the first 15 connectin

pi p ede_?l')doan tnig é]:\lh)gm]@desagn indeophens exehmagerg41) g)ag 1s a utilization

I'i qui d-side end, via the indoor expansion valve, (42)
side beat feaclpogereand m*gmdpqw@aml% veﬂm)(4 thet 1§ B GEPatsis mechanism.

exchanggr (41) for exa a crqgs fin tg he first
The iurioghdettubechraar’ @t F P SeRIe e& dpoiend) Heas-Hige (e to the firs

i ndoor heat exchanger (41) door fan ( t hat
cmm§ctalglﬂqsmuzeaﬂﬂé g cernerigh at ’flr?eotﬁ?rd%{@ al R}&aﬁﬂé? E‘fH} \Yéﬂ @’& indoor

(42) is formed of a notor:-o eratg]glr a v€ (41)m
exnaﬁ%_wlil el f42urip thexpnpaape lawdd piRg ). )Q%p’& %‘?r il %nger

42) and the door fan ) e refrigerati SYS
Or(?efﬁ%‘B%eﬁtg'OSS[‘ e eand- ?L#) d"e€j{1F7fC§13ﬁ$F§ ﬁ)}ﬁppf@l nvglo% {o {Re indoor
hqu )%:]1' e z%ﬁslsaagqlmli(l)c;rnlganh&@s tﬁa)&cpsaan ql%rllzgtl r) 51deat"'anI ﬁ“h@ indoor
expansion valve (42) is formed of a motor-operated expansion valve. In the indoor unit
(1B), the indoor expansion valve (42) and the indoor fan (43) are refrigeration system
components.
[0037] <Chilling Unit>
The chilling unit (1C) includes a chilling heat exchanger (45) that is a utilization

side heat exchanger and a chilling expansion valve (46) that is an expansion mechanism.
The chilling heat exchanger (45) is connected at one end, a liquid-side end, via the chilling

expansion valve (46) and a solenoid valve (7a) in this order to a first branch liquid pipe

(12) branched from the connecting liquid pipe (11) and connected at the other end, a gas-
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si de heat exchanger and a chilling expansion val ve
(46) that is an expansion nmechanism 25 The chilling
heat exchanger (45) is connected at one end, a

i quid-side end, via the chi1ding expansion val ve (46)
and a solenoid valve (7a) in this order to a first
branch liquid pipe (12) branched fromthe connecting

sidd drAUtiotth®send $ddncatish ERMRCIISY Tie sbleaoidtvabre (Bais usedy@sshut off
12 side end, to the second connecting gas pipe (15).

the TdTRp oM duridd ermiolalf (dewrgae). t 0 shut of f  the
refrigerant flow during therno-off (downtine). [0038]

[0038] t hethelvhillihg Geheathaxeh@syahe tedhiyerahthevapedatiog preasire is lower
evaporation pressure is lower than the refrigerant

thaie ¥R pefriatiadNe RipeRsion @rdsturt e tHeriddan heetatxchanghaderAs a result, the
(41). As aresult, the 5 refrigerant evaporation

refiig@ e rahporation téhperatord fin nhe hbdlingtehtaagdenget5HS) ds sset at, for
at, for exanple, -10C and, on the other hand, the .

exatgld, i-0@¥Gnand evapler atheohatd mpe rrefrigesnt evagreatidnngomerature in the
heat exchanger (41) is set at, for exanple, +5C In )

ind6d1i Iseatraxcbangert (48) isefatiagefoarxampler ¢6F€. Inltjs mensari thet iefrigerant
a circuit for evaporating refrigerant at different

circu@rthBy ednstiees o OB forkveparhiing ratgeessay ah diftereny Mmpergues.
is a thernostatic expansion valve and its 10 | _

[008Ynpdhatailiing exxpimsiorbvhlye i (§6 v Bt Bampestaticecxaasign dal s and its
the chilling heat exchanger (45). Thus, the opening

tempratire-setsing bwlg iexpamtidda thelzee sida) the cilig ket gychanger (45).
based on the refri%erant tenperature at the exit side

Thust thteopehing| phdhen shillies enpagem valyy . (4Phds &erfpﬁ?fg based on the
heat exchanger (45) is, for exanple, a crqQss-fin_type ...

refrigenand iemperpirh eh theegdheifg of .thqaplglﬁalge‘éeat 2 8%&5% elqne chilling

chilling heat exchanger (45).is a _chilling fan (47 .

heat pyghapeer 43P fp&@aﬂaﬁ% agirefs-fimmiype 118-a0d-tPhieheh F’f‘i(h'F %ff- Disposed

clogeﬂtsofthq(: %]gh%rgh{]e?hg)gzlhlg]lg%? %453;&? ?gﬁiﬂgl?g %ﬁl(@s&% a%%ﬂzations side fan.
conpanents.. [ 0040] <Freezing Unit> The eezi .uni

In fiEry A TG e G 1O AL NG 0] 81 DHALE ko 447) are
utilization side heat exchanger, a freezing expansion

refyggrotion Y5FM §PE S expansi on nechanism and a 20
OO LSRR ((22) ot L @ freezing comressor.
on, e i, P 2Dl BB RN i
sidf? P?ag fegagangér?g (i"rrée%iing ghganrs)lloﬂ Salvt %éZ)b[flﬁqg Q?&Jaﬁﬁﬂ% t¥€hanism, and a
booster compressor (53) that is a freezing compressor. The freezing heat exchanger (51) is
connected at one end, a liquid-side end, via the freezing expansion valve (52) and a
solenoid valve (7b) in this order to a second branch liquid pipe (13) branched from the first
branch liquid pipe (12) and is connected at the other end, a gas-side end, through a
connecting gas pipe (54) to the suction side of the booster compressor (53). The booster
compressor (53) is connected at the discharge side to a branch gas pipe (16) branched from
the second connecting gas pipe (15). The branch gas pipe (16) is provided with an oil

separator (55) and a check valve (7) in order away from the booster compressor (53). The
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branch liquid pipe (12) and is connected at the other
end, a gas-side end, through a connecting gas pipe
(54) to the suction side of the booster conpressor
(53). The booster 25 conpresgpr (53) is connected at
the di scharge side to a branch gas pipe (16) branched
from the second connecting gas pipe (15). The branch
ched@sl R @6 af1dR3 ohl§ areRMerR Ivivtfiond hetdostes epapraisor (33 5yward the
and a check valve (7) in order away fromthe booster
secdRMBRREMe B )pipel (E5)1Eontbgak bualees thé)oiblstmunstonr(by) and the
refrigerant flow fromthe booster conpressor (53)
conh QAL Gad %’iﬁe ($96ORoiT A GHipIG7paith picpsilladFibe Gonect ed
bet ween e oil separator (55) and the connecting gas
[009]PeThSBdosd camp@iskorm (SB) negethepavi(tbiy coinptessors &04) 2Byr3C) in the
tube (56). [0041] The booster conpressor (53), _
outd @ @hM &I AW dopirdisescreffipeesms in svd RAges2B, th@Ghe refrigérent &aporation
outdoor unit (1A), conpresses refrigerant in two o
tempEraGES i1 thet hradzitghReat ekchiaggera(sl) deapoesaloiven than that in the chilling
tenmperature in the freezing heat exchanger (51) )
heabesolmget quB)y. Thanefripatant revaperatn | teinpgratuneain the freezing heat
exchanger (45). The refrigerant evaporation
exchagpe(d) v et anfdrkeathpleeddN@. heat exchanger (51) is
set at, for exanple, -35C. [0042] The freezing . .
[0046Xpafhé dreezimigvexpabddn ivelve (BRineshatmestaticperpengan vaikgeand its
and its 10 tenperature-sensing bulb is nmounted to the
tempestse-densofg bulb i newried go Heaeaesidh ahderfigeg g, heatrggchanger (51).
freezing heat exchanger (51) is, for exanple, a
The fiwszng iheat ppehahger- 6Yld-is.uby ﬁ@mpleae&@ﬁﬁﬁg& typg Epguaddube heat
close to the freezing heat exchanger q(SSl) is a. .
exchangsr.i Digpdsash clo58 o R drecrios haal R PatEst {4 & rgpsingsfin (58) that s
[0043] Further, a bypass pipe (59) with a check val ve '
a uiiljatipss démfEct ed bet ween the 15 connecting gas pipe

(0081 1 Faribato doyres vipe( By Wit ipds SupF go) (SEmRGed Bebween the
crg S ot 058 MU HESHERS $8 TR AR5 e che
a2, L S b 5 RRBEH T PGSO RSB0 Byl oot
comEh Dot PV FLALG Prrahjens v LT g il bF Mo booste
corﬁ r%gs%gn (53% %ug ?gPa?l%?enct)rsthe Eiggﬁﬁ]théprgenztinrgollmhséiﬂ),efﬂ% freezing expansion
valve (52), the freezing fan (58) and the booster compressor (53) are refrigeration system
components.
[0044] <Control System>

The refrigerant circuit (1E) is provided with various sensors and various switches.
The high-pressure gas pipe (8) in the outdoor unit (1A) is provided with a high-pressure
sensor (61) that is a high-pressure sensing device for detecting the high pressure of
refrigerant and a discharge temperature sensor (62) that is a temperature sensing device for
detecting the discharge temperature of refrigerant. The discharge pipe (5¢) for the second

non-inverter compressor (2C) is provided with a discharge temperature sensor (63) thatisa
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The refrigerant circuit (1E) is provided with various
sensors and various switches. The high-pressure gas
pipe (8) in the outdoor unit (1A) is provided with a
hi gh- pressure sensor (61) tfgat is a hi gh-pressure
sensi ng device for detecting the high pressure of 25
refrigerant and a di scharge tenperature sensor (62)

temkj rd SekidE MR foF C1cRRARE NBe dRWhaR el Minpeftlrecdf miph-pressure
e di scharge tenperature of refrigerant. The

refrPeSml A Q8 oPREdiES gl Slbed (38, SB.CM dor helinveneetsrapressor (2A), the,
conpressor (2C) is provided with a discharge '

first QORSHRIEF &oRASEISr gﬁ?) ahdahe i sscéhdl dondimveper abupeessor (2C) is
sensing device for detecting the discharge tenperature

pro®fiedivall PrRSSueCswitcl (64Y @i NpenEatin ahe high piesaiangacfrigerant
pi pes (5a, 5b, 5c) for the inverter conpressor (2A),

readtR€a prddetesthin@@Ralusver t er conpressor (2B) and the
second non-inverter conpressor (2C) is provided with

[0085]P" F8S Bhidioa Wit N64.660) fohdt immens cothpreston€2A) ghl the second non-
pressure of refrigerant 5 reaches a predeterm ned )

invitdr URmpr 8452 Thge Juctitlah withles-fréaprebssnséror(65.n6), respectively,
i nverter conpressor (2A) and the second non- inverter

that QRDFrESaR sdpdi@y dvicepriov tieeding thh lbeverpssess of eefeergefr and also
(65, 66), respectively, that are pressure sensing

prodieied oeish kasticteteaietanget forsdroWs r @Bs uespedivelye fthatgaie slgmperature
and also provided with suction tenperature sensors

senifig deiBds, for detpetinigi the buction hapeastererad ipfsigenapt e 10
sensing devices for detecting the suction tenperature

[0086] r Ehe iogeloanbeat EOOWGEer THE s pravidsdrwitiean owdeprdisgesxcparge sensor
is provided with an outdoor heat exchange sensor (69

(69) Hat i5 5 tempesatprer whsing dewias forgleiReling éhy eYAPARIER {FTARFTEHE or the
evaporation tenperature or the, K condensation . :ded with

condensatpmtamperastreradtrefrigeranhin addition dhe wdoorpy (1) isggpvided wi
unit (1A) is provided with an outdoor air.terageraturgt "

an geidger aif Foparaire se8ser (BBt At 1 fanReEHUTCgnERg dEEice dor detecting
detecting 15 the outdoor air tenperature. [0047] The

thejonHloor ain &pPesRBitanger (41) is provided with an i ndoor

[0022}?;”&%%3@{;% %@gtseg{lsc}?%gpé@l)) lxéglg%léilea 8%612%&”@?{)%&1%%? exchange sensor
(715 ghrg[g i?%gieg&eerag\;@tsgﬁggge é? d&ir %)té I&lg{.%{;ttn?egt g&ﬁf@,&éﬁ?a gofn V\tﬁe]{nﬁeraature or the
oo RS 5 SRRCal Ay M gl IR v o o
tené)[%%&régge%% rqjlg ﬁ'gaglr#sl Y Qém]tag'gtu!ren dsgl%néJ rlf.e{/icéli%} &e?ecting the gas
refrigerant temperature. In addition, the indoor unit (1B) is provided with a room
temperature sensor (73) that is a temperature sensing device for detecting the room air
temperature.

[0048] The chilling unit (1C) is provided with a chilling temperature sensor (74) that is a
temperature sensing device for detecting the temperature in the cold-storage display case.
The freezing unit (1D) is provided with a freezing temperature sensor (75) that 1s a

temperature sensing device for detecting the temperature in the freezer display case. The

booster compressor (53) is provided at the discharge side with a pressure switch (64) that
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tenperature sensor (73) that is a tenperature sensing

device for detecting the roomair tenperature. [0048]

The chilling unit (1C) is provided with a chilling

tenperature sensor (74) thatigs a tenperature sensing

device for detecting the tenperature in the

col d-storage display case. 25 The freezing unit (1D

. . . . 4B,
opeftl%gft?é'not‘ﬁle qgsghég%ée Pre@sufré AR MRRA&L é‘]?l%d@‘i@tﬁiﬁﬁé {al B

IS ate ature sensing device for detecting the

[ooiqgnp’?ﬁé“'réfﬁg%ﬂ%ggﬁ i'gﬁ‘st&ﬁe@;- ehicltleS Pl BY¥ntFARE (9N he LRARLERE: (90) is

npr essor S provided at the discharge side with

cong ﬁéﬁ%& WoRtrSWHE eﬁlﬁg% of e odfoo0egRasivhealven@6) and the indoor

scharge pressure of refrigerant reaches a

expsRHSt LY 4B sh vl ddport OEath m@-\iaﬁfséle%f 2ilve (8538, 90).
(1) i1ncludes a controller (90). The controller (90) is

[005ANT AGWnE df tioatGROLE Ae pRErOPORINGS BE chiteolled (8O configured to
expansi on val ve (26) and the indoor expansion valve

confrd2d RRr %%E}ﬂ?tciﬁ@ftt(SOP&'oﬁMgérﬂwn- yayens ebebidnty ahy ehown in
(3A, 3B, 3C). 5 [0050] As one of features of the

Figltt€B eRt JoRerRuipsIR, cifciR @ONty @rl @ipp[y8a)) clestrizopdwguoethe electric
to control a power supply circuit (80) for

syste@f ¢fi @ER adfliperatiyis byerane oompnesnt. Spedificslhowrpdvwer skpmyieconnected
2, the power supply circuit (80) is for supplying

via @lteedker (S1pawvic dlecttibeyetmretf the reigstation o stemotvmponents, such as
refrigeration system conponent. Specifically, a power

the $vepbiycdnspresson X )ehd the firsa obrdeakfan (F8X)Thoogh het shown, the power
el ectric systens of the refrigeration system

supplgnpoaknt synnseted s the brbaker n8e) tterthe orprtde systemz A9l the other
and the first outdoor fan (Fl). Though not shown, the

refrizeyeion systpl gononahtsosubrasdbe edidodmeapsipn valkver(2¢)sand the four-
to the electric systens of the other refrigeratjion

was yaltaton varpodentd, MijcMhaslachi sistatorleeripahs tanlughthyeugh the
(26) and the four- way selector valves (3A_ 3B, 30Q). i

makihg o lassorciares xlays dB-86), aetnerively.yTheobigaler Bh) sugniigped to trip
maki ng of associated relays (82-86), respectively. The

whesy fadlkeer oqeaib)injasy e8e Pf herderttiosystqnys afsre{frasiation; Jygie@ components
occurs in any one of the electric systens of .

duringfopeidient i on syst em conponents during operati on.

%OOS%nghe controller (90) includes a se u&néia%. )
[003tar 1ip capfiEqlles @Q)gliglpdeé afsgm.lemt@l ﬁ%@égg}lg@ < 1ailype processing
secéc%ﬁlﬂlgggd SJQ ggtgg{lc?%{crgrgsgtgc{lﬁsg%%%};&gg %g Eér&?ol.% }%gt)art%l%t%r the operation

of té«? fg{fliii %rt?érgg{]s@?%{ssthgme& gwpnagltg eglu?e\‘./\énntge tef%ctfrlaci slygtgr%s.i n the

[0052] The sequential startup section (91) constitutes a sequential startup means for,
upon operation restart after the breaker (81) trips owing to failure in the electric systems,
sequentially starting up target refrigeration system components (2A, 2B, ...) previously
selected from among various refrigeration system components. In other words, the
sequential startup section (91) sequentially makes the relays (82-86) associated with the
target refrigeration system components (24, 2B, ...) to supply them with electric power. In
this embodiment, five of the various refrigeration system components, i.e., the inverter

compressor (2A), the first non-inverter compressor (2B), the second non-inverter
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20 [0052] The sequential startup section (91)
constitutes a sequential startup neans for, upon
operation restart after the breaker (81) trips ow ng
to failure in the electric sypstens, sequentially
starting up target refrigeration system conponents
(2A, 2B, ...) previously selected from anong vari ous

co Eé's.bfggcgt BRI SY SLBTRRPPIEMSthe kBcRENRREIMPEAS(F) hate selected

equen [ startup section (91) sequentially makes the
h Ltahe doMpbRedid EhéRidafeH €beferred to as target
as rtg‘lf ?ti eeg g%?%@?%fgﬁt%npoﬁ%gm s ( S(A, 2B, Q .) to £
conppiaBh¥). themwi th el ectric power. In this enbodiment,
five of the various refrigeration system conponents,
[00538- Tht BRIOYRICERIng SOMGH gﬁ?&fnsﬁ%&)safaﬂﬂi@ ptddeSding means for, if the
non-inverter conpressor (2B), the second non-inverter
bredi@r (8BRS SRMn Q)%@% td FELdrt i8tthe Wleda®y sfstsing Blin@ itk sequential
the second outdoor tfan (F2), are selected as the
starh@) §fthe tAEE GRIRNEMS US¥EiIEMeGoqiRatisndtarthecaom g1 eexcluding the
referred to as target conponents). [0053] The failure
tardd @eAPEhHY sEPSliddowith ctriopekvert Jukebefboed ther eccprracess thy failure
means for, if the 5 breaker (81) trips again owing to
frofnatteUtaggdt Nednkp@nehte Clor be seytienp bguthiengequbietiab exarempt badtion (91).
startup of the target conponents through the
Spe&efinaing ivilens tir brakee81)onips9dhringxhé ughumtinhetartugy gbe failure
conmponent supplied with electric power just before the
prooessingrsective O2) identifiesi theitaeget compotdng trieal tgde staotep apgwt before the
to be started up by the sequential startup section
trip( B failedSpenpdrienairdythe whymantid staitnp atation(81)then sqgyentially starts up
during the sequential startup, the failure 10 i
again dbe s@etgcapptrients ¢1H2) thapethei tigss aohwonentgigentified as the failed
conponent tried to be started up just before the trip
compomgnf.ai | ed conponent and the sequential startup
section (91) then sequentially starts up again the
[0054} g&hecaprrsting itapsitioh 69ction 493) gastitites tiransitpn megsps for, when the
identified as the failed conponent. [0054] The ,
targgs €OBPPRANtS (2 2B oh e be steBrd PR DY the Aequepiil startyp section (91) are

all t(lrg%qaﬁibfgtff?e_dh\;??rglkg%raétg%hysﬁg)&ttgg @%}i@o@%ﬁi&@ﬁ%ﬁ%ﬁﬁ@ in a halted
Stan?:aqa]@ig tﬁfggﬁtsqe(}%?@ti(egﬁ]q—?@gé gy ﬁ]gelf l\rc?é u(r)c{)gxg)lic[&%}n%:]sae%&? gﬂi i.e., the target
B A | P LT 5elE LSS SOPORS oo s
sectimgBRIGRT At FPecER R GEaE R S A0F BOTH P ETIeBsIts (24, 2B
...), leaving out the target component identified as a failed component.

[0055] - Operational Behavior -

Next, a description will be given of the operational behavior of the refrigeration
system (1). The refrigeration system (1) of this embodiment is configured to be switchable
between a “cooling and refrigeration operation” for concurrently performing the room
cooling of the indoor unit (1B) and the refrigeration of the chilling unit (1C) and the

freezing unit (1D) and a “heating and refrigeration operation” for concurrently performing

the room heating of the indoor unit (1B) and the refrigeration of the chilling unit (1C) and
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section (93) restarts the operation by starting up
only normal target conponents (2A, 2B, 20 ...),
| eavi ng out the target conponent identified as a
fail ed conponent. [0055] - (erational Behavior Next,
a description will be given of the operationa
behavi or of the refrigeration system (1). The
the fr€dAdD@fietipgn system (1) of this enbodinment is
configured to be switchable between a "cooling and
[00368T r cOesIaip @A Rapegatii@nOpdraiorconcurrent |y perform ng
the room 25 cooling of the indoor unit (1B) and the
r ef ringgie addofing @hd trefrigehitiohi apgratiobt a S@)wana Rigee 3, the inverter
freezing unit (1D and a "heating and refrigeration
comPR&E@t (24, therfirsonensnvertedl yorpprefwor ni2By anthter ssopmd non-inverter
heating of the indoor unit (1B) and the refrigeration
conPheskre2Chiatd drivgnand the( loGhtennminirgssot () iy dswdmpnuni t
(1D). [0056] <Cooling and Refrigeration Operation> In
[0051e Thelindoanday edledtgevatd (o feratoushfounsvayhrslesior yalve (3B)
Figure 3, the inverter conpressor (2A), the first .
andnbnthird\eut-eny sdegoreeder (3C)Ble whtb tebpectie Brag positions. The solenoid
non-inverter 5 conpressor (2C) are driven and the i
valips §%4,51b) dotherchibog uiiis S)C) andghe eering eait (IIHEwy jelqped open, while
first four-way sel ector valve (SA%, t he second | .
the butdpemenpassibrevalve (26 liveclqcs@) closgsddThnd egtrnigengpsiongive (29) in
sel ect or vaIye(éBC) are set to respective first )
the Biguidt innetion Pire @3) tresitrollghpn ds opyng THFURRLY fpsedetermined flow
chilling unit (1C) and the freezing unit (

1L ! . 1he ) 1[2; a{;e he first
ratese] legid e Toperant terhe suctioneidstod b ISR FOPBRE S (P (@8 the firs
Is selected closed. The el ectronic expansion val ve
non¢ipggrigreomprasp @Byui d i nj ection pipe (27) is
controlled on its opening. to s )y a predeterm.ned, .
[0088]o\wUndss theqgbove d?@inaltliogéf,rﬂ% 3ﬁ?gf1ée@ﬂtgd1§%@gge&q}rgﬁndtgg inverter
of the jnverter conpressor (2A) and jhe fjrst .
corHSP &R chhe O PBBLTe Eo8p TRTOURa ek Ui aecghd yininvertr
conditions, flo f refrigerant discharged f
conitpept B0 EofyEestiotEx) i BB HETTHOR Hivef Je o rongh the
o R 3081 3201 ) RS R0 LT 1 8 contases
hi gh- pressur e ipe. (8 | t hg,of dohSnsation fl
ooy SRSHRPE9. TR L ld JARRR 0 spbon v
i pe, (9 nd,.condens i.n 6X S R3RReEine liquid
e PRGBS LB P AR P TR g ligui
. C fﬂensation fl ows .
pip€& 1)’
[0059] Part of the liquid refrigerant in the connecting liquid pipe (11) flows into the first
branch liquid pipe (12) and the rest flows into the indoor unit (1B). In the indoor unit (1B),
the liquid refrigerant passes through the indoor expansion valve (42) and evaporates in the
indoor heat exchanger (41) to cool the store. The gas refrigerant obtained by the
evaporation flows through the first connecting gas pipe (17) into the outdoor unit (1A),
passes through the first four-way selector valve (3A) and the second four-way selector

valve (3B), flows through the suction pipe (6¢) and then returns to the second non-inverter

compressor (2C).
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t hrough the outdoor liquid pipe (10) and then the
receiver (14) into the connecting liquid pipe (11).
20 [0059] Part of the liquid refrigerant in the
connecting liquid pipe (11) fdows into the first
branch liquid pipe (12) and the rest flows into the
i ndoor unit (1B). In the indoor unit (1B), the liquid
[oomgf I DReHRNEthBABERS phA’ FUEb IIdued irdfdigerane xpang iflvwvedainue the first
(42) and evaporates in the 1ndoor heat exchanger (41)
brafich FROA piRE15Y 060s thifhaBs sécahd beicAniquizhsips (3] aby thidneinto the
evaporation flows through the first connecting gas
free@idpeudidl (D) A Qhé Rt Avvdoas tenthill{ngAnit A€)phstheshilling unit (1C),
through the first four-way selector valve (3A) and the
the $igGiaNef{Remt waskesStr@phthe chdlingeexpdiBion Vilopvidd)and dgsn evaporates
the suction pipe (6¢c) and then returns to the second
in herchillivg mkgr exchanger €350t0 (T)the ifsidd 006R] cdd-stdregeodisplay case.
hand, part of the liquid refrigerant having flowed
Théredfert e §isr sifrigdraanctitained)tydthei peappfipn flloves thronglugle second
the second branch liquid pipe (13) and then into the
conbie@BRi gag pipri (15X Ihe dredzibp @nit €BD), theokivprid refiogerhat passes through the
chilling unit (1C). In the chilling unit (1C), the
fredzirguixpansdbn ivaler ) pelsthes evdpooighint the fisezing ihegt exchanger (51) to
expansi on valve (46) and then evaporates 5 in the _
coot kel inside ofi émt fresxehdisey c4sa5Tha gasaebigetrdne obtainied dydhe etvpporation
col d-storage di splay case. Thereafter, the gas )
is comprasgeak pnthe dbosiemmadnvgssoh@3bwaprss drpeeh the dranch igrppigh (16) and
the second connecting gas pipe (15). In the freezing L
is theri conttlimyd, in ke decond ebnmegtinggeas pipe JALowih thergas geirigawnt coming
freezing expansi on valve (52) and then evaporates in .
fromhige fchégmg nyitHa6D. Bhec mesnigéigerat jcompingoia) the rfecqndssagaecting gas
~of the freezer display case. The gas refrigerant
Pipp 13 Hews byo threowdegrommit (ldn. ows dhropgh fesHEHop piRen d62. 6b) and
boost er conpressor (53), sses. through.the branch ga
thep rgarng 1Gihe Amprier SOTpHEHOE éf% q4dghe ’F‘F?t PRRIEHETgpmpressor (2B).
connecting gas ggpea$15kj wWith the gas refrigerant
[0063lyi irgleating ard Relrigaiafiph KREIRAPE™ (10) . The gas

in the second connectin

oi pe i 15 DR R PO Hurfi T PR 1 e (be inverter
cor U8 2L S Byl by S o e
oA BLAEL PBE R ho bl i han e
[OO%ZL; e{t?rtsjé e a%/r saetléc?or}’ vaive f’.ﬂf)\/\ﬂ éep t(f itk%uge%oéd pBQﬁon, while the
second four-way selector valve (3B) and the third four-way selector valve (3C) are set to
respective first positions. The solenoid valves (7a, 7b) in the chilling unit (1C) and the
freezing unit (1D) are selected open and the indoor expansion valve (42) is set to its full
open position. The electronic expansion valve (29) in the liquid injection pipe (27) is
controlled to have a predetermined opening, thereby controlling the flow rate of refrigerant.
[0063] Under the above conditions, flows of refrigerant discharged from the inverter

compressor (2A), the first non-inverter compressor (2B) and the second non-inverter

compressor (2C) flow through the first four-way selector valve (3A) and then the first
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conpressor (2A), the first non-inverter conpressor
(2B) and the second non-inverter conpressor (2C) are
driven and the booster conpressor (53) is also driven.
[0062] The first four-way sefgector valve (3A) is set
to the second position, while the 20 second four-way
selector valve (3B) and the third four-way sel ector
com‘{é&hi{g (3EeqN P SR inkPtheiSERLEhI(EBS.i1hShe HABHL in@NELB)THR liquid
sol e §id val'ves (7a, 7b) in the chilling unit (1C) and
refrighfint hBeALRT el iddbB) hadiee-eahaet gd1ppeheanthetfiere. The liquid
I'ndoor expansion valve (42) is set toits full open
refrfiefnt bo&ined |B? 18 @fiidemiation B¥RaMEbOEh thelcsandcAny liguidtgipe (11) and
[Mquid injection pipe (27) is controlled to have a
is tHRhQHEHEd, 'PaRaHe@PENb Wig ihidahe fystteaichAiguidgipt iE2)fdndube rest into
rate of refrigerant. 25 [0063] Under the above
the 6QM8bL irN@A)f TEWEqEH réfeiberagelianig dowehmt@thd ihdammuhhiglB) flows
inverter conpressor (2A), the first non-inverter
throu@RRREBGHA bfadBh paid 36t deaactiviarld nventpasses through the outdoor
conpressor (2C) flow through the first four-way
expafi@c valve @by and 3don avepotdrsnint the futdsdr i@t ezdmneet (4igThe gas
gas pipe (17) and into the indoor unit (1B). In the
refrigeet@m@robtathdd byl Ble etdperdtioquilaivs tlebughydreamtidomnghsnsps (P passes
the i ndoor heat exchanger (41) to heat the store. The
thrduigh thedfirst fur-vggrsalettoobalae (Bt dnd thheccond famseayi sslector yakye (3B),
t hrough the connecting liquid pipe éél) and is then
floved thireleth, the audtion pgred6t) dridahemrptims to thh éedang ONHREFIEH cCompressor
liquid pipe (12) and the rest into 5 the outdoor unit
(2Q)1A). The liquid refrigerant having flowed into the
i ndoor unit (1B) flows through the Iiquid branch pipe
[006436) Omthe other haskeipasr of the) liquih apftigameb daying dlRyred; pgo the first
out door expansion valve (26) and then evaporates

brandieliqud giner(1AbBewesheneshgle seoomd brapshdueid Fig (1 Yapdiien into the
ey S B B L B SR i i
sel ector valve (3A) and the second four- sel ectar .

the Jigpkre{rimyant SIFSET I DU URSTRE SHERTESH Y FRCB L) rie of the
colctéag‘%?agre[ec{jéggy]scat@% ]:np} e E%zgﬂgfj H%g gl:l&)g\él?e{ﬁog{id ?eﬁggt%r?%f?gféporates in the
el AT B AT D Bl DR e o s
e RS 3 AR b T R R 50
A8 4G o P o SRR At g1 n
thetflrje%z{.ngsljngte(lﬁf) a}ehgombined in the second connecting gas pipe (15), flow into the
outdoor unit (LA) and then return to the inverter compressor (2A) and the first non-inverter
compressor (2B).
[0065] <Control on Operation Resumption>

Next, a description is given of the control on operation resumption in the case
where during the above operation one or some of the target components (2A, 2B, ...) cause

failure, such as electric leakage or short circuit, in their electric systems so that the breaker

(81) trips to abnormally halt the operation. When the breaker (81) trips to halt the operation,
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col d-storage display case. In the freezing unit (1D)
the liquid refrigerant evaporates in the freezing
heat exchanger (51) to cool the inside of the freezer
di spl ay case. The gas refrigerant obtai ned by the
evaporation is conpressed by the booster conpressor
(53). Then, the flows of gas refrigerant obtained by
as ShBEm Y ARARES! 81 doRurbNer GBicbhtdltr Y90)l stdrkCNoBNGaPAhéM e breaker
freezing unit (1D) are conbined in'the second
egf | hig%) Gdbiatdd QWL it @irgdl@omPBhERO2AINB, ...) are
wlggg?’g%éﬂ?ﬁgﬁﬁggtur% to the invertergcong?gssor((ZA) :
madi\¢pehhe first non-inverter conpressor (2B). [0065]
<Control on Operation Resunption> Next, a description
[0066] IF%SH whn il Step U @E oPEraip Ok dike PBrsbR MUHP ONOtheibtiedkde(81) of
case 25 where during the above operation one or sone
the Qfovidd EsuppIyI B c i 0 (O NONEiStr{batd, eRBiric. poercaute refidgdratian, system
such as electric | eakage or short circuit, in their
confpoRehts] €heS X6htedIE pRedddato ke BTEakerstep( 8IR, tthe psmtber of target
abnormal ly halt the operation. Wen the breaker (81)
corhpgdnpstst @AhadB, t.heiopdndfiedny 2R samestubvetariup Bécgione(93) of the
the control of the controller (90) starts. Note that
contldder tdoe heetfically, th8hpmbei pBtargdt lcotpenantd myidertBizdg6)five (N=5)
associated with the target conponents (2A, 2B, ...)
inchiling thedeveatpeompro@66 ]2 thet firswheninvertgteopip8Fior (38), the second
operator or |like person turns ON the breaker (81) of
norbinvhrerpowgtessap@KY, thé fictibttdo80fan (B1 dindtthd tagord eutdeenfar (F2).
power to the refrigeration system conponents, the
[006Dt dokteprSdtle dusseyuesink padl sedtion P BPsFL 2 staiap Angayeton to the
of target conponents SZA, 2B, ...) is identified by .
inveter coatpressoi BA)s Bpediigrliyeit ihmer(lbclﬂglméma theesequgsiial spitap section
(90). Specifically, the nunber of target conponents is
(91) creprevioigly carfiguredto gagntially disuelstagup Hstrpeiens te tart up the target
conpressor (2A), the first non-inverter conpressor
corxmentst inethe deketing Privsh thenipapite, comrpyses &) eyt (1) target
first outdoor fan (FlI) and the second outdoor _fan _
compenent to B} stered tppghe st noRdnyester SpMPEEFSOE {28} 2 second (n=2)
section (91) issues a startup instruction to the
targeh GRMPRRETS Hirhe seonfly (ssamied ‘Bp@lﬁ TorQng QP Inveter ogpressor (2C) as a

oSS b b TR B BB 4] o o
PSR rehe B T AR SRR 0 0

(n=f55 rtgrtget( ggnji})oée%rf 8§ tbe fifthly started up. Further, in step ST3, when a startup

instruction is issued to the inverter compressor (2A), a “failure flag” is turned ON during a
given period of time T1 (for example 0.3 seconds).

[0068] Next, in step ST4, when a given period of time T2 (for example, 0.1 seconds)
passes since the startup instruction has been issued to the inverter compressor (2A) in step
ST3, the sequential startup section (91) makes the first relay (82) of the power supply
circuit (80) to start power distribution to the inverter compressor (2A). Then, the control
proceeds to step STS.

[0069] In step STS5, it is determined whether or not the inverter compressor (2A) has
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15 conponent to be first started up, the first
non-inverter conpressor (2B) as a second (n=2) target
conmponent to be secondly started up, the second
non-inverter conpressor (2C924as a third (n=3) target
conponent to be thirdly started up, the first outdoor
fan (FI') as a fourth (n=4) target conponent to be

nonanl?)'; 'Jahé{d ?ﬁ agé@c@ﬁ&m and i i ﬁ?tp%{df]e QuifOtH@ lin\fe?t@r o8 re@s%r (2A)

targ i componen o be fifthly star

conttfues i bE NE%en b} &5 1%}1 &Bﬁd Yghe @3 %fo"i‘rekh’rﬁplgolo 0 seco(n%%smce the

Instruction Is is to the inverter corrpressor

de@érﬁﬁﬁbd%r had 11
ooty S 42 AR o gy b s

starf%ﬁ% Bl the VORI BrddbdBNo RRDITIY. M 1Hid bRe,i2 t}(efgi’ﬁexﬁﬁé\fmhﬂ time T3

.1°seconds) passes since the startup i nstruction has
has %d'sﬁﬁh‘%’e arttdrgowRy Qlstifutioa Mk et §tintiaPAdrthh séi:h@ﬁ (91) opens
13, the sequential startup section (91) nakes the
the fﬁ'rsftsrélaf e %o 68p)poWer HRETHRIGWRT Of WRPSYerana] fog ekdmpROI as shown
to start power d)strlbutlon to the inverter conpressor

in Higf 7 & alertbh@ngRBisbP2 A Iirecaatsus aftatirp stafDf pbRHistribution
In step ST5, it is determ ned whether or not the

but ithe 8FdaRér ?8‘19"'@1&@15&@{5 dgdid) oWidg 31failer iedhk eltréo sytertito halt the
Speci fi cal | as shown in Figure 6, if the inverter

1nvé‘rm?frtbﬁ@ﬁéél§or(@A)) beCor8 thapasadecofdie givengreribdrof aings Ténthe inverter
period of time T3 (for exanple, 10.0 seconds) since

compiessosantis ofteponed tochast hobndririfly stdmed iupsed tler control proceeds to
conpressor (2A) is determned to have normally

stes$ 6 tiadtep S Ty dot drdy aotht cade showo éefizute? buteghsoSathe ¢ase where the
this case, if the given period of time T3 5 has passed

invertencemipressat(2A) islialipd wer the igsteni getibd of fimeHE srepubatstagl of power
startup section (91) opens the first relay (82) to

distsibuporpawen thé stse ithetd i s, firnhalted, e sterth ap gartway through the given
exanple, if as shown in Figure 7 the inverter

periodrfrtiens 63 and iy hlied sgaint Kris detepmiapd & havgenos parpalpy started up. In
power distribution but the breaker (81) then trjip

shoggin piep Wiy ift hefinverter sompraskry @1ads hpkedsguengnce csiuﬁag tthe given
the inverter conpressor (2A) hefore the passage g

periogeofytimenT perncsdthersiart 9é PPver (HETPAED tibrs ﬂetermme to have not
conpressor (2A) is determned to have not normally

IKﬂgﬁﬂVﬁ@Heﬁppand the control proceeds to step ST6. In

1003056 5 Fck 435 g%?aﬁxar@'bééq‘%%%ﬁé‘?%@?ﬁﬁ% cblir e gpiarspompressor
(2@3%9?;‘#}{;3%@;&@5@@3{5&5 B Fah? 8y the Fruetal Rl pdpp O and
lea\éqs\}gl [fa:l ure ?’iatge%N tl]rl onhesft\a?orrtds? in ste%aé’l"g\%{e thfre € pontlf)]rgssor (2A) is
identified as a failed component. If the inverter compressor (24) is identified as a failed
component, the control returns to step ST1T and the breaker (81) is turned ON again. Then,
in step ST2, the number of target components is re-identified as four (N=5-1). Specifically,
in step ST2, the first non-inverter compressor (2B), instead of the inverter compressor (2A),
is reset as a first (n=1) target component and then the control proceeds to step ST3.

[0071] In step ST3, the sequential startup section (91) sequentially issues startup

instructions to the target components again. Specifically, the sequential startup section (91)
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period of tinme T3 and is halted again, it is

determ ned to have not normally started up. In 15
short, in step ST5, if the inverter conpressor (2A) is
hal ted even once during the 2 ven period of tinme T3
since the start of power distribution, it is
deternmined to have not nornelly started up. [0070] In

ski}fs £R. iR &rer! &%ﬁr@ésb%ﬁ%f E)?(?\S(%)‘?ﬂl ﬂgmsﬁ')% aftdt %gé%aoﬁéﬁ?é HEP Sssues a

I'nverter

o IOIET 3, DU B4R DS, 82 254 e
conﬁio%@%tén ? Bt %?glﬁﬁgagqﬁcﬁ%éu Vﬁ{otc&fdfs gﬁﬂﬁe?ss?eg{ S hnd the

as a onpone e I nverter

subtgeﬁ]ggﬁtes%::p {k%@amie%ld.]ﬂ@ﬁési d‘els@rng:?sagﬁvcg ailed conponent,

con returns to step the breaker (81)

{nni@rt Wngd o%\%rar%h”wh&b% codtz%lib Sleds] e Rom! J?é’p Q"ngcgrstéf)f ST7, the

get conponents’ is re-identi our

invet§ ok ?&%ry(ZZA)HE‘ i&nBBRePiLa dobfall dd: on@ﬁ’tn it nYa‘?lﬁﬁ‘@flag is turned

conpr essor , Instead of the inverter conpressor

OFl(‘ %ﬁ\) the c%%trbfs 1oB&R tSteR Sfrs! B stéfIST3, it ATREIMERARGREI: or not the
hen the control proceeds to step ST3. [0071] In

1nv§*te@l&o§i??ﬁssr§rr(§A§ QOUREE thtlet &drAFdneRt RACEBON Y Pd) whether or not it is a
sequentially issues startup instructions to the

fifth af-0@ttaGRNRANIHeAt. BUAL MveRPESImpreabt 2A)iDBetSREIHEMhbtAb be a last
startup section (91) 22 skips the inverter conpressor

targe? Abm@¥edrida’d Edn@l trb@rdsafogbp FIMANGRE Sn@idr icBRPRSs@ (24) is
startup instruction to the first non-inverter

det@aiigdes bera 16 Birgéthamposerithife kbiitsd]l pratedds toRtegeST9.
conponent. Thereafter, the control sequentially

[0073]oC &edsp SA'3L He: @:@@@tﬁlréltaﬂmd sdchien (SD)lissmqsieRtartap épssruiction to the
the sane manner as descri bed above. 5 [0072] On the

firsotdremvhaandonyhessot (28) edndhricla speandded?) thrpetreah@metiTdndt 0 failure
step ST7, the inverter conpressor (2A) is identified

flagisfca therfirel neeiperientomptessot f(@B) us eumkdddNi Theneafted the control
OFF and the control proceeds to step ST8. In step STS,

pro¢geds o siep 8T iané thevslnbsdgeentsteppot the lsame mansertagidescribed above.
conpressor (2A) is a |ast target conmponent (2A, 2B,

[0074). ) In i this. mamnet, hibe oentrodt of tthe sprasent i ibvention=Iy) imglegeented by
conponent. |f the inverter conpressor (2A) is

sequttigllp siting o the tergeh coappnats (2 geB. cohporequentigle determine
control returns to step ST3. If the inverter . o

Wh@bwmréﬁ Ghch oftheing's adatlesd eArpranenbanslescguergiatly startgeg up agmn if a

onponent, the control proceeds to step ST9. [0073]
faﬂ@fi spmByrEnt i ilegbified the sregtcomnopente {34038 91) otheistlian ﬂae failed

startu%:lnstructlon to the
component. Here, for example, suppose that the inverter compressor (2A) is identified as a

normal component, the first non-inverter compressor (2B) is then identified as a failed
component, the second non-inverter compressor (2C) is then identified as a normal
component and the first outdoor fan (F1) is then identified as a failed component.

[0075] In this case, in step ST6, the first outdoor fan (F1) is excluded from the target
components to be started up by the sequential startup section (91), its “failure flag” is left
ON and the control returns to step ST1 to turn the breaker (81) ON again. Next, in step

ST2, the number of target components is re-identified as N=4-1=3 (i.e., the inverter
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first non-inverter conpressor (2B) which is a second
(n=2) target conponent and a "failure flag" for the
first non-inverter conpressor (2B) is turned ON
Thereafter, the control 15 @3ceeds to step ST4 and
t he subsequent steps in the sanme manner as descri bed
above. [0074] In this manner, the control of the

con%r@s%@f”(ZAﬁ\fﬁ@Eéc%ﬂd'rﬁmhﬁpér{%m%eﬁl%%sw ekt %le&aﬁd outdoor fan
starting uUp the target conponents (2A,

(sz) emy&ntm afdpy ST8! AeMiddBent IHRH s‘a&mpt@ﬁa&auaﬁmnp 98Buks$ startup
'ed conponent and sequential ly starting up again,

1ns'dnflct1@ns forthb edideai@N@e thiel d@MionkAed, the target
conmponents (2A, 2B, .) other than the failed 20

[0036 P SBEdfical Ve Mfirst, f@ﬁerﬁﬂ%”@éq%enﬁdlpﬁ&’ﬁﬁ) sb@font () issues a startup
inverter conpressor (2A) is identified as a norna

ins@@ioan@nthe ihP&@tdri doRipreabr (IWeiHallis 6O @8S9rtalgdBlomponent, the
then identified as a failed conponent, the second

confoh- defiv@itialy FrOBRIASS &OIstep2Sr4i and h@w kteeduehi atep3s the inverter
normal conponent and the first outdoor fan (Fl) is

coriftedsort (P)tik HewEmded an btep ISTE o0 BPNL Nist (AR farpét dohipdnent and
case, in step ST6, the first outdoor fan (Fl) is

the exatroidethriis mteh 8 TRaligstp SI3, drrgequmititE stavupeecsiba(®Edskips the
up by the sequential startup section (91), its

first hendinveetef tagpressr(2B) predidualydexcheled dindm ahe tapetrcesngonents and
step STI to turn the breaker (81) ON again. Next, in

issugs @pstaiSiP instrhetionuwbthe setoridangeinvetnpongmesor 2C) that is a second
re-identified as N=4-1=3 (i.e., the inverter 23

(n=Ep gt sempof@w) Thenh theswaonbproreds v etep ST 4corphe sepequent steps,
(20 and the second outdoor fan (F2). Then, in step

the SEGond: hen-sreguien cpmipressaar 26 is edstdromngdoin) S@EcﬁfE&truoalw yoe a last
i ssues startup instructions to the re-identified

(n=2#Np dargetr epanpanenip ek tesconfiod T8 msge citdn 8534 Yext; jin step ST3, the
when the sequential startup section é@ i ssues a

seqyendiat giprtussactien (o skipn thedistrutdapy &n &) @tﬁm@b’s@ch@zs&from the
that is a first (n=1) target conponent, the contrq

tar%,eé goreReneals andis e adiarig BttBsteT hedceond %B@éé%éﬁ% that is a

the inverter  conpressor (2A) is determned in

thlfét(é pﬁéﬂ}r@emmﬁ%wwe Then, 4 cquseed prekgedsdp gisp Sgér?é’éﬁl%?ﬂ step ST7. If
the gg%&g:#lfd&%? gqna&l@& (iegr nsl%e%loteg;f)e;\p@%gcc{%p@s&eg{) thag; contro[] proceeds
to #ﬁ%&i&ﬁﬁé{esbéﬁﬁp%%?%%éﬁé ool BB ED 5 g s be bl lomn—s)
targe om0t e pRES age 1 g RSUELATE SPRAERS (ERgOR section
(93$ontrol proceeds to step ST4 and the subsequent steps,

[0077] If, for the second outdoor fan (F2), the control proceeds to step STS and then step
ST6 and the second outdoor fan (F2) is identified as a failed component, the control
returns to step ST1, the inverter compressor (2A) and the second non-inverter compressor
(2C) are sequentially started up as térget components to be started up by the sequential
startup section (91), and, finally, the control proceeds to step ST9.

[0078] If the second outdoor fan (F2) is identified as a last target component and the

control proceeds to step ST9, the operation transition section (93) resumes the normal




20

25

t he second non-inverter conpressor (2C) is determ ned
in step ST8 not to be a last (n--2#N) target
conmponent and the control returns to step ST3. Next,
in step ST3, the sequential24startup section (91)
skips the first outdoor fan (Fl) previously excluded
fromthe 15 target conponents and issues a startup

ope%ﬁb.&%%ﬁ%)ﬁlli,%ﬁﬁethé BFQRE B Ha0Med N 2N, thOatvettsr €ompressor

arget conponent. Then, the control
(2A2,r A€ 8GR RnSheRtep bonpRdsdrNe ) 3h& heSdetond butdobe fae@andeaving

utdoor fan (F2) is determned to be a nornal

out GRBRNEM-invERE ©APERbr RBYERE R firkOoglieg fad 8F1)Iwitls thefr “failure
ST8, 1If the second outdoor fan (F2) is determned to

flagR® 1k ORS bre(2ghbndhlly bRHIE p %2&@@6}@&}&&01{ henstituit seotion (93), thereby
proceeds to step S)I{'Q t hrough the operation transition
resifiah K@ hord@l §f3tionl 0077] If, for the second outdoor
fan (F2), the control proceeds to step ST5 and then
[00$§Je PForShGnipd] it (1 ecahee vt choling adirdffiggratien operation is resumed,
identified as a failed conponent, the control returns )
the @st Ho8AnRHer céhPrebddy €2B)eis oupaPictios OFhdr2fye, alndedohiag capacities of
second non-inverter conpressor (2C) are sequentially
the Sdhallih@ hntp(1€y Ardl get fre@imoneint(3D) arddowstrad.t Barthep, bypce the first
the sequential 25 startup section (91), and, finally,
outlide RANIEIY!is puoagfessiohp tiet epoBEof héd78{chinfget ine theeeeiddor heat
outdoor fan (F2) is identified as a | ast target
exchammeo@Nts dewrivhaed. dbntevet, girleatatis aporatioapeagTio suigly resumed
operation transition section (93) resunes the nornal
(reattedpper ati on. Specifically, when the breaker (81) is
turned ON again, the inverter conpressor (2A), the
[008@)c ordfifrmts-dfRrelddememionpr essor (2C) and t he second
outdoor fan (F2), leaving out the first non-inverter ,
conpresissuribed B famih thireentbadémensuxf dobrepkas (BB tyipgpyape to failure

their "failure flags" left ON, are sequentiall .
in e lerled sopicivg of reiigation S6TFY FEPRIIERS 0 SERATTGHY falsfhe operation,
thereby 5 resum ng the normal operation. [0079] For
thespmppisears (A1 BB 2G5 @ e 081 d0RE 7B F | B2 abfgviousty selected as tareet
refrigeration gperation is res,une&g, the .first breaker (81
COITRIRENTH\ A5 tsgqueg@#bf sladed u?.zlé)dqrgg ¢ sepuentigl geytup the breaker (81)
. Therefore, the cooling capacities of thet chilli N9 upnlied with
tripg rfigein QuyneaRdaiiE 1 BE AlSTHIGRStes B LArEeY GREPREIL Ssupp -
Further, since the first outdoor fan (Fl) is out of
ele%{gpiggmerﬂtﬁaé bg eaﬂ}e B ]ﬁ a1t S@}?Eﬁ? piis! félymg‘? rfgeléeﬁ?rgbgrp% among the
S B on PRI 5o LA B HRLF i s et
system can be surely identified.
[0081] Further, if all the target components (2A, 2B, ...) to be sequentially started up
normally start up, a transition to the normal operation is made while the component
identified as a failed component is held halted. This avoids that the breaker (81) trips again
owing to failure in the electric system to abnormally halt the normal operation. Therefore,
though the capacity associated with the failed component is not performed, at least the

operation can be surely resumed (restarted).

[0082] Furthermore, if a failed component is identified, the “failure flag” for the failed
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(restarted). [0080] - Effects of Enbodinent As
described so far, in this enbodinent, if the breaker
(81) trips owing to failure in the electric systens
of refrigeration system conggnents to abnormally halt
t he operation, 15 the conpressors (2A, 2B, 2C) and

t he outdoor fans (Fl, F2) previously sel ected as

Conin?h %thSﬁ?ﬁP)&ESlﬂwﬁﬂ k i “e:t ot tg?ﬁ%ﬁ? &%@?déd&r?faéhe target
congas e EineBnent CpBTIced oo df bt FriHIciiraiodn be surely

efore the trip is not started up anynnre Therefore,
ron1anong the target conponents (2A, 2B,

onk) 95 BT e TS FRLBE M i e e
seled éd ash[ tta?é&%%p%%ﬁ&gp SZI‘ 2A l'Jl'?l'l%ref?re %Vetn if kggme of them becomes

sequen NGr i

out 0&"?1@&61{ b\gﬂlg tg E\ﬁ {]letﬂgllr efé@ﬁfca%y'slgﬂls' 3t lg?s‘fj‘?i n‘@/ﬁhlﬂ Flgﬁ‘essor (2A,

nponent Fied as nponent 1I's he
t T tertih t
2B %n%ﬁ{% Y 8ot 18 (gfleﬁ%f%?%éi%%%%l%% 2% R bperation
raﬂﬁ%ﬁm{he nornal operation. Therefore, 25 though the
capacity associated with the failed conponent is not

[0084) T QiBifbodfthert 233 thd IGentRRASHAL I ON can be surely
resunmed (restarted). [0082] Furthernore, if a failed

c 0”'pﬁr‘r%ﬂ'gge\:a?tlo'n@??ﬁfeﬂnf(ﬂ?&’ocofd"ﬁg of Ehbétifehd ?qucof]ﬂ %ur%@?o start up, at

fail conponent ON. Thus, the f
eveBPHRARE Me Stthab s%eiaﬁ&i, Yheet&%suéeﬂpéﬂeﬁm the 2Bar g)abhﬂe determining
conmponents (2A, erefore transition to

whéthe diaioiileyoR€ Falih®n @ﬂbd@ﬁn&ﬁﬂe lisy resthRghgs theQP8ation after the halt
Furthernore, three conpressors (2A 2B, 2C) and two

owiagtél eMetricadystetfailufe2duchrag eledtrkabsialie dtha setehfinhfisg 6f whether the
conmponents (2A, 2B, ...). Therefore, even if sone of

tardeh einpeane @A, @B, .0f) adc ik Bwnade, tthe faled Woagohentt Bl excluded
el ectric systens, at |east a normal conpressor (2A,

froid Bhe 2@peatahponeatsnardndle murinedboperbitdon (Fthen R23uncain Ibeontrast, the
started up, which ensures operation resunption.

refff OB sysenbOdiacentling tofthishembadueerttiiswonfigured to control startup so

that, though the determination of whether the target components (2A, 2B, ...) are failing is

made at the start of the normal operation, the determination is ended when the number of

target components (2A, 2B, ...) identified as normal components reaches a necessary

number and a transition to the normal operation is then immediately made.

[0085] Specifically, at the start of the normal operation, the startup control on the

compressors (24, 2B, 2C) and the startup control on the fans (F1, F2) are individually

carried out substantially at the same time. Because the startup control on the compressors

(2A, 2B, 2C) is similar to the startup control on the fans (F1, F2), a description is given

here mainly of the startup control on the compressors (24, 2B, 2C).

[0086] As shown in Figure 8, first, when in step ST11 the operator or like person turns

ON the breaker (81) of the power supply circuit (80) to distribute electric power to the
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10 A refrigeration system (1) according to Enbodi nent
2 is configured to start up, at every start of the
normal operation, the target conponents (2A, 2B, ...)
whil e determ ning whether @ not they are failing. In
Enmbodi nent 1, in restarting the operation after the
halt owing to electric systemfailure such as
ref@b@&idd € L NGl e h
LIS SlSRKapo AL SSSHRITLR0.08 JARRITE R sz, e

nuhb@ dfalohffeSORREREIBS2@Y lﬁlaﬁé&ltgx%@ﬂcolép&feﬁ@aw Rich@fi@fhs N=3 by

conponents and the nornal operation i's then resuned.

thelsBqeetibl fstup debfon [9Ah bF BRI BhirOMerTY6L €0} {hd)stAQH LHIHbn the fans
to this enbodiment is configured to control startup so

(F1, I¥ay,,thé heHBdt otflirﬁqs%ﬂ ,emi) tR@takORrek cHRBSRBTs & ORIhBfi&Pls N=2.

conponents (2A, 2B, are failing is nade at the

[0087Rr tSubtequbtly)Gh edp SPEY,ahé @BeesttP iR O PRk APretdrs (24, 2B,
ended when the nunber of target conponents (2A, 2B,

2C) for) the d@ihbl dRtatas RABERIficGUMAOIRAL thel @AGDEProdeeds to step ST14.
necessary 20 nunber and a transition to the nornal

Thapphr de ascdssary himbefmeEdiathgleysofde defed@fell according to operating
Specifically, at the start of the normal operation,

cortditéors] #ris apsuamdt ihahisosinbdiémet o s Setssdrd AundBr i2CF2. For the
and the startup control on the fans (FI, F2) are

staituygl caritchll @h | the fana(F1,d2)pthe reudssargniuindlet ¥ cftfansh@1s 82Eis identified
time. Because the startup control on the conpressors

(as{f2Aex@iyle G )isstep Sillidr to the startup control on the
fans (FI, F2), a description is given 25 here nmainly .

[0088] t Aexst the ttrgnsitions fon etep tYR dc wnpepe STA6sare PhoceRRd in a similar
2C). [0086] As shown in Figure 8, first, when in step

magyy to thedrappigions omosted $K2 tpeesSES5 tuFEmbodidnt heSpecemially, in step
i:‘?lg,he()f the power supply circuit (80) to distribute

STH.ether sagupaiied rstarbipt bestips (9 kfissuge pastagnp dygtustipn to the inverter
conponents, the control proceeds to step ST12. In step

conegyressor {4y thatisigdirsiy=¢ bispees seopresyoz and 2B “failaye flagitis awred ON.
target conponents are identified as N=3 by the

Alsgdg thrst srapodimants ths sequentish seowp sestionn@1} éhpregiougly configured to

90? For the startup control on the fans (Fl, F2),

seqpepiially itsar srtup insiruptins ixthe qrﬁ%&Ofeth%lrwaﬁgéaorrnoé%@rrém)sthe first
are identified N=2. 5 [0087] Subsequently, in_step

NOTGHRY§IteT; %@%@%@%@Zﬁ) ;?nﬁ theosrond Hm- Py COTRIESerAAC) ol step ST1S,
2C) far the nornal eration is identjfied and, then, . .

the Slocofith P srsban 48PN Bikabe gty el ghttineswer Supbly circui

cessary n r..of cgnpressors is determnped . .

SOR T SRR T P BReG 0 Lo crBHiEsST s HESyitda fop STI6 the

bre%%helgs(Sf)ngﬂj%l ara" etirrl]\%trte} @gme%%s?o?S@H isn g’:?:re}rrlinlec% tﬁ%ﬁle Egtr normally

started up, the control proceeds to step ST17. If in step ST16 the inverter compressor (24A)

is determined to have normally started up, the control proceeds to step ST18.

[0089] In step ST17? like Embodiment 1, the failure processing section (92) identifies

the inverter compressor (2A) as a failed component, excludes it from the target

compressors to be started up by the sequential startup section (91) and leaves its “failure

flag” ON. If the inverter compressor (2A) is identified as a failed component, the control

returns to step ST11 and the breaker (81) is turned ON again. Then, in step ST12, the
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startup control on the fans (FI, F2), the necessary
nunmber F of fans (FI, F2) is identified 10 (as, for
exanple, F=1) in step ST13. [0088] Next, the
transitions fromstep ST14 txy step ST16 are processed
inasimlar mnner to the transitions fromstep ST3
to step ST5 in Enbodinent 1. Specifically, in step

nood b e SRR A R TP Re e BT Spgiicat. in
stels, Fgli% ifle ?iﬁt noﬁ tln\;eptteu . nt S %er (@%n‘% gegg oﬁt}{aeﬁrqgeﬁer compressor (2A),
is r@srg? 919' y(ng@ﬂfar%&q:%gﬂ)%és% % SeCttro?g)récee(is tPt GF;J ST13. In

previ ous ure I'Sssue S

stel% g’ng Liﬁﬁ c%ﬁﬁrrﬁc{zi T‘ilgtethg Egc%gsa?y nﬁlgg%&léggf&(x@gf gﬁs oégh %B, 2C)is

non-1 nver

not%ﬁ%&%ﬁ TRy %B Slr]%r&?égﬁg Fosﬁ%qu S'{’é% In step ST15,

equen |aI sectl makes the first

o] 0 84 98 B, SRR 5L fp) D RUZT B
1nst}:tm{%ns ith thd tég&pcor?\ﬂ_ ss‘bl%e 22? B, %gf eag&ﬁlg Jlﬁ%lgg%jen sequential

the 1 nverter conpressor m hell

stax‘ﬂ%f 'E@J:tdﬁ (5hakki gg He: 1&@&6@9@&?}@556? L3 cufedt

i'n’‘ste T16 the inverfter c npressor (2A

conﬂ&%ﬁﬁbfﬂ :Iiﬁ%él@s Q@‘eﬁ@tu?QBHﬁlc{léfn & BllBS M- mkrgﬁer%mgi'égsor (2B) that
proceeds to step ST18. [0089] In step ST1l7

is aEHROG=TR Brgck colfpesk@ THERaMIOTRIDHASI S%iﬁéﬂtﬁﬂy (p?(?{)eeds to the step
identifies the inverter conpressor as a'fail

ST DDARDME Blbse Gl st@%csml the §n@ by ta@ﬂ&@hbe@éoo@enpr essor s
to be started up by the sequential startup section

[009811) Cantle logty @8nd, twhenf Bt koriteol ffré@edoml dted HE16 By &k 8T18, the
conpressor (2A) is |dent|f|ed as a failed conponent,

invére comptesedr (2Agididasified =3 taaprhalldongitehimdoatkes td Bébperated
is turned ON again. Then, in step ST12, the 27 nunber

andofhet @mgel peespisewssies S(IZB&. AZBhe 2()e, ItRe IExliuete flag’f If@dthasmverter
two (N=3-1). Specifically, in step ST12, the first ‘

conmpesspni2ey)tie turoainDF R da@thef 2B)ds, iméiicadbafimtmeunlikedihbsdiment 1,
conpressor (2A), is reset as a first (n=1) target

the dangptr ewgpmentsddemigiedtdsencrmat rahppreotesutinto (s bepp&atd. without
In step ST13, it is confirmed that the necessary

haltingyprver distdhutioh thentor essors (2A, 2B, 2C) is 5 not
changed. Then, the control proceeds to step ST14.

[00?210981} stpp SJH &plt STietermined vsleagheeor nal the mambepofswatriressors (2A, 2B,

sequentially issues startu instructions to the
2C} @r@@iat@@lﬁﬁ teseusrent ppmenp Biaches) the gapassargpanibei €Gia)yidentified in

t he sequenti al
step ST13. If the number of compressors (2A, 2B, 2C) in operation is determined not to

the target

reach the necessary number, the control returns to step ST14. On the other hand, if the
number of compressors (2A, 2B, 2C) in operation is determined to reach the necessary
number, the startup control on the compressors (2A, 2B, 2C) ends. In the former case,
since only the inverter compressor (2A) is in operation, it is determined that the number of
compressors (2A, 2B, 2C) in operation does not reach the necessary number, two.
Therefore, the control returns to step ST14. For the startup control on the fans (F1, F2), in

step ST19, 1t is determined whether or not the number of fans (F1, F2) in operation at the
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startup section (91) skips the inverter conpressor

(2A) excluded fromthe target conpressors and issues

a startup instruction to the first non-inverter

conpressor (2B) that 10 is &girst (n=1) target

conpressor. Thereafter, the control sequentially

proceeds to the step ST15 and the subsequent steps in

t he sane. mann as_descri 091
R e T e e L\@g‘.&h ipgtep STI3,

to st 18,. t he nver ressor
if o G5 Z i P e b B anih helrip spatel on the

r and the control proceeds to step ST19. At

:&n%ﬁg‘?&ﬁﬁ dthe "failure flag" for the inverter 15

[Oog%bnp§%§$eﬁyen(ﬂzp‘ln r%t%p lqie(?he S quintlai tsﬁ?ét%{r) g\ﬁggé({qls(ﬂb 1ssues 8 startup

odimen
instg@mggfogtt}ze dlf\%&?ﬁbrﬁ %n%%ht&is nglr ’E‘%Lor ) g} . %u% ?s{)é%é)r{&]%n‘—tﬁ target
corﬁ(}i}gsrsg{ deﬁ[ Qt?e%%o ee% ng ! %’nti%;[ésg uérha?l% A&%E%rdg‘ tg c?t ﬁhﬁ fer and the

subga%ﬁtt ét%%_% tht N ge s :ﬁl{rﬁ%} ggcgj‘be? %B&%TF% ih ?t]pﬂ ﬁnﬂgl%sﬁﬁ ¥irst non-

1nvg\'$?te%8ﬁ1p9é‘ss&ctﬁﬁﬁ Fssiﬁé}{tﬁieﬁ%A’a n%ﬁnal%g}n loReiRE n% %ds%%l%ﬂiﬁues to operate,

rmned not"to reach the necess ry nu

theﬁ: ocWor % ngﬁ:tséﬂ'r@S i.8.0 tfd qgve?t&'-“bon@ests&e £9§f‘ &hd hﬁl@dﬁrs't fhon-inverter

er of con‘pressors I n operation

conﬁﬁreé%@f exgyl Ql%qntoﬁefaﬁéﬁ: hfﬁelf‘&oﬂ:e ﬂf‘esﬁfi‘i'i%r of H&Qﬁfess&rg‘ @ZA 2B 2C) in
startup control on the conpreéssors (2A, 2B,

opetAlion!1s dERFAREd 8 $&ch i R&RsAR Murhb&, WAy 8k fselp ST19 and the startup
conmpressor (2A) is in operatioon, it is determned that

contiOBomthE@mpdss#® (ZOMB, 2x9@hds.(2A, 2B, 2C) in operation
does not reach the necessary nunber, two. Therefore,

[0004e TORbAEIst ERtHrdbSvE Qast @K’mss-fé}ﬂSTW fthd At sbalihwpter compressor
control on the fans (FI, F2), in step ST19, it is

(2BY 64 efchided dis \aﬁfaldﬁiafom'ﬂoneﬂtfrdrh ehadrdee corfprefwisto(Hd starfed)up by the
in operation at the 28 current nonent reaches the

seqnatial s@rtyp suctiver (91),ahe exangl efurhs1g step STf areldtherbradkep (81) is
ST13. If the nunber of fans in operation reaches the

turned € sigaiy. Thember steff 815 tthe turpbareifitarpdt comptdssors (2Ms2B, 2C) is re-
(FI', F2) ends. [0093] Subsequently, in step ST14, the

1demd'cﬁde s i talo §NaB-t1up Iis exthérowofdd] )ini stepeSTR, sthar Sasnpnd Snon-inverter
instruction to the first non-inverter conpressor (2B)

conphvessor §2G), sertenddof( the Dirstt mongevertarormpresssor (2B)d is reset as a second
thereafter, the control sequentially proceeds to step

(n g)r@!geéﬁgmr@sor Then, in step ST13, the necessary number (C=2) of compressors

(2A, 2B, 2C) is reconfirmed. Subsequently, in step ST14, the sequential startup section
(91) issues again an startup instruction to the inverter compressor (2A) that is the first
(n=1) target compressor. Then, the control proceeds to step ST15 and the subsequent steps.
While the inverter compressor (2A) continues to normally operate, the number of
compressors (ZA, 2B, 2C) in operation is determined not to reach the necessary number,
two, in step ST19. As a result, the control returns to step ST14 and, in step ST14, the
sequential startup section (91) issues an startup instruction to the second non-inverter

compressor (2C) that is the second (n=2) target compressor. Then, the control proceeds to
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subsequent steps in the sanme manner as descri bed
above. If in step ST18 the first non- inverter
conpressor (2B) is identified as a nornmal conponent
and thus continues to operatZ® then two conpressors,
i.e., the inverter conpressor (2A) and the first
non-inverter 10 conpressor (2B), are in operation.

T BTISL e LIRS 1 SIRE SR e s B s s
IR DRI, ST e S5 s L Bl s e o
RSN T Syt A T A AP R S
LB Al SO B30 By A W perin i

detbGliHEDD RIShE He%léea%y g{f%@ ?‘?1‘2 fnﬁ@ﬁg 5149 ga)ag gl?&g%ﬂtﬂ{@e&ngall on the

again. Then, 1n unber 0

corﬁ%g%( 3_%@%%@6)@3@1 2C) is re- identified as two

I'n other words, in step ST12, the second

[009S- IR YS{HoBlmer 2MHHES 5O elﬁ@@muﬂ Qi BRGh B b szE6r§‘(2A, 2B, 2C)
non-inverter conpressor (2B), I's reset as a secon

and the $arthB E8fkol GATRE 898 PF1, FEYRd, thdofk &R nhsitioh R&tion Q3)allows
necessary nunber (C=2) of conpressors 20 (2A, 2B, 20

theinSrih@cpefionesbe Slisaauanily, in step ST14, the
sequential startup section (91) issues again an

[0096pr tALDdEsREbELIGHT AR #nOtHiN @mibBYRKNR IO MRRIFRXNt (RAF during the
that is the first (n=1) target conpressor. Then, the

seqoertial elartpp OF eedsonSrebRN2AT 2B, 20Y ahfuilBS BAYERT, F2) selected as
steps. Wile the inverter conpressor (2A) continues

tarded compondity tlapbreake, (81 heriplowiiy @f failafy HeF0ssctfid Aystems, the
2B, 2C) in operation is determned not to reach the

targe cempanent supplied with%ldomic pdwer it peoTel@e tisisanok sattbd up anymore.
the control returns to step ST14 and, in step ST14,

Therbfore, Semu entong| the tagetupngeation2A9 2B, i Sk wefailad coinpbheand having
instruction to the second non-inverter conpressor

causTpiltitedn ifs slechis ysteonwin(bes@iely @egfiedconpr essor. Then,
the control proceeds to 29 step ST15 and the

[0087lbs &guiben irsthéspembadimient, StealetedTiliditivhef séethadthe target components
non-inverter conpressor (2C) is identified as a

are dylipalis wedpoeicior alibe corupressont (24udd, 2€) apé fatseF1t K2has done in
the two conpressors, i.e., the inverter conpressor

Embodimezahd bwelss erdsddatnths- ime evhey theonpmbersef noymeat) conapragents is
in _operation. Therefore, the nunber of conpressors

detgrmanc oty reachy the peenseary nimher. I hgs,qulierafii gasetiancsysisarepmpraents of

necessary nunber, two, in step ST19 and the startup .
the gBﬂ‘E)Plquc08W1ng@ the necessary refrigeration capacity can be surely started up. This

eliminates the need to determine whether unnecessary components for operation are failing,
which shortens the time taken to start the normal operation. The rest of the configuration,
the other behaviors and effects are the same as in Embodiment 1.
[0098] <<Other Embodiments>>

The above embodiments of the present invention may have the following
configurations.

[0099] For example, though in the above embodiments the compressors (2A, 2B, 2C)
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conpressors (2A, 2B, 2C) ends. [0095] In Enbodi nent 2,
when both the startup control on the conpressors (2A,
2B, 2C) and the startup control on the fans (Fl, F2)
end, the operation transiti @® section (93) allows the
normal operation to be continued as it is. 10 [0096]
As described so far, in this enbodiment, Iike

ancF[H%oqu e el (;A F%Erakg%)lécl?gd asS qrbt long'nttgﬁ Yo E%Te& % by the

conpressors ( and ou oor ans

squxgljjtﬁi‘i: tsﬁigtu o%r @qﬁf tflg TRORENLS ﬁrgﬁop 3(7%? l%%ﬁ/og t%i}]ge f(}urr-vpa% selector

ngto urel err elec rrc s

AR R i P oo
2C§ BP@;?UBB& fahe Iﬁlarl?@ ha&%@%@@&@&s (2A, 2B, ...),

conpone caused fallure in |ts

[01@b]9Ctp[lle?nal?ﬁr@{ygQ?ﬁﬁﬁ;otgg)f%ﬁiﬁéﬁ’o | R0 fdagfk tmb AR 6L ! fan (43) and the

Furt her ment e determnation

chlﬂﬁ%tiﬂﬁ 7;) Rey RS @%d@@ﬁﬁps%%teﬁ as E\"S.rgetf c%'rﬂr?oﬂgnt's %o 5'@9[@11&9@ by the

for al he comnpressors (2A d tans (Fl,

“3@§nﬁpggnh PsecEbResihHmENt 1 but |s ended at the tine mhen
qt he nunber of nornal conmponents is determned to

[010€RC ITHohigh NG 258Ye eribblREnts TIYES co@Ple¥sdr@ A, 08 @‘U)Qﬁ‘e provided
system conponents of 20 the nunber accordlng to

in TheCRSERE Yinft gl A) dieetd ARhERPAGINERhSdhydeheSHT BbM rﬁhyarbta @fspensed
up. This el'i m nates the need to deteérm ne whether
withhnecessary conponents for operation are failing,
whi ch shortens the tine taken to start the nornal
[010PET dthoogh inlke dRst epibodhifergoBidhguialiANIB, 10pisoéihgilar, it goes
behavi ors and effects are the sanme as in Enbodi nent 1.
withO@38¥ing €fat bavh nit(@di, BN G Pina? borhpseabpivaligndiodiigent s
of the present invention nay have the follow ng
[0103N T T raddvoersbodiMeRS lardraerebx prefdreed dnftmdgheritirt fegure and are not
above enbodi nents the conpressors (2A, 2B, 2C) 30 and
int¢nided oulimithe fcaps, applicatibRy aml we o€ klechechtias. t ar get
conponents to be started up by the sequential startup
section (91), the booster conpressor (53) and/or the
four-way selector valves (3A, 3B, 3C) may be
In(humlall&mdicabﬂ&)él ected or either of the compressors

g 2C) or the outdoor fans (Fl, F2) may be
[0184] ec&ses@en from the above, the present invention is useful as arefrigeration system

with various kinds of motor-operated refrigeration system components.
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5 [0100] Alternatively, a plurality of utilization
fans including the indoor fan (43) and the <chilling
fan (47) may be provided and sel ected as target
conponents to be started up3y the sequential startup
section (91). [0101] Though in the above enbodi nents
three conpressors (2A, 2B, 2C) are provided in the
outdoor unit (1A, it goes(iigii&lpout sayi ng that any one
of them may be di spensed wth. [0102] Though in

t he above enbodi nents each unit (1A 1B, 1C) is
singular, it goes wthout saying that each unit (1A

1. ARfriddrti sTeB R ipéﬁoﬁniﬁé Hrrgfriigtsﬁéti&fl og%};litfio% inyPHiORBL1ediH€ systems

above enbodinents are nerely preferr enbodi ments I n
of Igﬂf%éfa@ioﬁ_ré%t@ﬁqecdﬁ%oneﬁtgt(fﬁd?ﬂ, t 9 dré WlplfeSviREOR&yic power fiom a

appl 1 cati ons and use of the invention. 15 Industri al

povRP Bl Rirbidtya bAR4] (héSeffig&atidd YRenllcorpaysy: the

present invention is useful as a refrigeration system

Wi t Bequaditi Usarkiphhsaif (9TDH6Y, \PPE TPk oh &b dth@ &IFRdE RNbreaker trips
system conponents. 31 Clains 1. Arefrigeration

owi\f\%_&t eflutOn BekicRtrit Hetems! RGtEIRIA O ORPakdt 9FrikBration system
ich electric systens of refrigeration system

confpRaRanenias IBA. . PBreviously atRcedPRbinedmvh Nhel eaidergtion system
power froma 5 power supply through a breaker, the

confp@héntgemdt i on system conprising: sequential startup
nmeans (91) for, upon operation restart after the
br efdlare processingantdang (92) fbaiif theebredket hipsaleimtawiag to failure in the
systens, sequentially starting up target refrigeration
elesys Hsmmocanipgreassue@l sABup of the tprpeviefrgirati sedystetnabmponents
fromanong the refrigerati on system conponents; and
thrali@h ftlad beguentia] atatpi mepnsgAhs ek@RJing dhe rdffig¢rhgorb sysédae component
trips again owing to failure in the electric systens
(2AdRBj ng suppliskyiik electic war juspbefbretthe ot@rrgete of the failure from the
refrigeration system conponents through the
targebrpibperaGdn sysemn .nompenstds (O by stasted lupdbynghet segquential startup means
refrigeration system conponent (2A, 2B, ...) supplied
(O1nith el ectric power just before the occurrence of the
failure fromthe

2. The refrigeration system of claim 1, further comprising transition means (93) for, when
the target refrigeration system components (2A, 2B, ...) to be started up by the sequentiai
startup means (91) are all normally started up, making a transition to a normal operation
while holding in a halted state the refrigeration system component (2A, 2B, ...) excluded

from the target refrigeration system components by the failure processing means (92).
3. The refrigeration system of claim 1, wherein the target refrigeration system components
to be sequentially started up by the sequential startup means (91) are a plurality of

compressors (2ZA, 2B, 20).

4. The refrigeration system of claim 1, wherein the target refrigeration system components



target refrigeration system conponents to be started
up by the sequential startup neans 15 (91). 2. The
refrigeration systemof claim1, further conprising
transition neans (93) for, wpen the target

refrigeration system conponents (2A, 2B, ...) to be
started up by the sequential startup neans (91) are

to B pedBpRly HaRLENGE0y M SRR, Sulhf Hioehy 104 Gl plurality of
4 i A 2B, ...
Comtepg%lsﬁrgé%‘&’gﬁ’?r%ﬁ)t Siﬁ‘ﬁrg@ty Cogg?r% Rgg’fr lj’;‘é)izon system )

conmponents by the failure processing nmeans (92). 3.
The refrigeration systemof claim1, wherein the
target refrigeration system conponents to be
sequentially started up by the sequential startup
nmeans (91) are a plurality of 25 conpressors (2A, 2B
2C). 4. The refrigeration systemof claiml1, wherein
the target refrigeration system conponents 32 to be
sequentially started up by the sequential startup
nmeans (91) are a plurality of conpressors (2A 2B
2C) and a plurality of fans (FI, F2).



