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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 conponerts when they are halted
owng to failure in their electric systens. 10
Background Art [0002] There have been known
refrigeration systens inclDeicrigtianr efri gerant circuit
that operates in a refrigeration cycle using a
plurality of conpressors (see, for exanple, Patent
docunent 1). The refrigeration systemin Patent
docunent 1 is for TeRENRIGERATION-SYSFEM i 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
Tedhmical Fieddri gerant circuits are formed by connecting
t hree conpressors, condensers and evaporators. In the
[048Hly e This rinypatiani wlates) g0 erpfrigerption paybtens ond pertictlarly relates to
three conpressors is wused for air conditioning, the
contrelling regtariefl sefsigeration fsyptemhcompengntnavhen dbey e haltedaowing to
refrigeration operation is run by circulating
fafléﬁrlpg]@r‘%ﬁﬁcmﬁﬁbﬁ@hs-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,
B ound Arbkes no measure to cope wth failure ow ng

10b7 o eroept Kknov §Sfigeranapitens énidnding o foirigprophgicuit tht
t hree, conpressors cause failure in their electric

ORSTAL et FiiaERon ﬁ@? BYRE B AIURRGPLsomPaES O (Steakorriyample, Patent
SdTRRRAL T B tbbe Sl P b b SR e it an i
BB ol 18, 5 05 e BB AR s mgicing
SRS MR, R4Fhe e BFESLA S BPBRES BB e e an s
refrfefant OYENE" arsS! flaﬁgeci tb); Sco?]?lgcting 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 failuré 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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known exactly which of the three conpressors have a
failed electric system sinple restart of the
conpressors | eads to power supply being shut off again
owng to the failed electric % system Therefore, so
| ong as the conpressor having its electric system
failed is renoved, _the above refrigeration st?n1. leak
elecammanstene of amryt onered the BITEPTEEIOrS MAH GaYse F# BP%&%%G ectric leaxage SO
i nvention has been made in view of th%}foregging% ce it is mot
thefpavees supily iis shut @ techalt; the ppergtion dg spch 8 Sasee NPPELTRFIRGe 1!
the refrigeration gperation after its. halt as a result
kg e HICIOf oo M SSIERAYS 2r1aMed PSR SEiEmppumple restart
some of electric systenms of refrigeration 10. syst . .
oftherpemBressors |eafy hpewe| %HQPWL?"}Ee%‘\%? agfi%ﬂ“o?}w’&&é‘? Jig Tailed etectric
conponents havjng their electric syst .fail ed.and.
systenl- diherefere selopg g dhe¢QripTEsSOf PRURE S&%@Wesyﬁﬁ%@?g s removed,
[ 00041 gSol utjons taken by th resent invention are as
the ghoizst gf@qogﬁggmﬁappqtg?stgrg}P@tquwtllog- directed to a

(0058 aitie PR ERie) et PP Sireh vy o o TglsBbiplhoints and is
t. t 2A, 2B, . .. J i ;
013%/(2 d%e ?c} gto ongsr}g]?eoﬁ:]esémb)o - rrc@%bal%;snel t%?’%ﬁghlagtg%%g@é asa result of

Furfher, the ef.rigerati on syste f i S - j . :
sttt o piwetSmpbh e Teiluier i shée 3t of) ke QMM OB refrigeration
So eration restart,af.l

. t tLd i . ;

o toneR G e JE BRERETon, Bl gt having thei
tarti A t . Eefr ' t t
e Syt Rlp AT iy BELIENER YT anong the

refrigeration system conponents. Furthernore, the
refrigeration systemof the present invention

D%%iggriresoetsthgqhbéﬁt%nproce.ssi ng nmeans (92) for, if the
reaker trips agaln owing to failure in the electric

(0983} ©Sonibink Bikeh b5 REAEHK idlenfibieB fBllowahe tar get.

refrigeration systemconponents through the sequenti al

[0%3{ t UP (IR ADRIOR 19 dird2¥ed tH G R ftideRRioAyStefn fof Eérﬁrhﬁﬂg a refrigeration
system conponent (2A, 2B, ...) supplied with electric

oﬁéﬁ'ﬁfn inbshicRe Qitc ) \emP 6F WiFigaaRoPbystdif cofiponerts {2AN2B, ...) are

he target refrigeration system conponents to be

siipREd Stk Peledic t RwereftoNbi pbwett anpplp thamh 6 Otreaked. Further, the
[0006] In the above solution, if one or sone of the

185 4rhG SYHan STYHisSHBIGNSDenRPtisSes Ruattial atarupemeans (91) for, upon
their electric systenms to halt the refrigeration )

ofRER 1eofart dffee tHelrédl@e triyfsi cowing Sy Silare inahp electmicsy stems regquentially
their electric systens failed are identified.

starting up target refrigeration system components (24, 2B, ...) previously selected from

e

among the refrigeration system components. Furthermore, the refrigeration system of the
present invention comprises failure processing means (92) for, if the breaker trips agam
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 (24, 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).



10

15

20

25

[0007] Specifically, for exanple, suppose that
el ectric systens of a plurality of 5 refrigeration
syst em conmponent s such conpressors cause failure, such
as electric | eakage or discognection, so that the
breaker trips to abnormally halt the refrigeration
operation. First, the sequential startup neans (91)
[080610WE @leCaBdvieCso@iy, if Bnd@r Semeest! thal eftigergioni $etehn components
the previously selected target refrigeration system
cRSTRINENInSthefralestiaBpitens & hhluitla fefijgevitiorc opgpatams dhesjefrigeration
to start up them In this case, if the first
sySRIPERGFRENS vk theisélacttis synemd fdiled atgideptifiesk  suppl vy,
then the second conpressor is supplied with power.
[Obe . Sbécifibly, SR ondngiaprgmeee thateletic systemb | of a plurality of
start up and the breaker trips again, the failure
refi@eaion sySteiieoopdRa)s sk lcothpsessdne ceeseofatlurey sprhessselectric leakage
fromthe target refrigerati on system conponents to be .
osdistdnaeetion, by thdighs bepakat rips te tabnowallyelzals theefrigeration operation.
other words, the second conpressor is identified as a
Fitetf the gequehiigirstaysptreeans ¢ibailents deotiimpowentode skquentialdy supplied to
15 inits electric system (as a failed conmponent) and i
the lpeevibusly salemmt msgorefrigetation sysiemtcomponeys (fdr example, a plurality of
conpressor are sequentially started up again as the
caraprgssbrs) db rtaye uat them. dy sthisnease,oifpiba st compressgsanprmally starts up
the above startup process, all of failed conponents .
thinanghnppweresupplye thet thie seeqnsk eorapressor e suprdier geith ppwey Next, if the
fromanong the previously selected target . ) .
secehd icgmprassemdenssnas prigat $ip quskthe pugaker trips again, the failure
refrigeration operation is normally resuned as 20 by,
prokessingrneans (92) exbladesida seeand Fomumesser Eomyibmiapges refrigeration system
[ 0008] A second solution is directed to the oye
cqmpanentsoioLb SHrica T BY e FRANEBEA STt Bisans (el other words, the

further conprises transitiqn ngans (93) for, en the .
SqcARg 6ompresIr derdgptified 832 fféﬁ%eféeﬂayaﬁiw §°'(lzﬂe°n£%?"m.g cglused failure
.to be started up by. the sequential, starfup neans (91
i . slgeieic IR 2 SPLF CRTORREP BRI e TG PSATS (ihgr than the

normal operati on whil eaé&]ol ding in a.halt dtazrsetSte?rti
S¢eRBd (COPIIGFEPT, RIS FRANGRA RNABHD A B iaest )

excl uded_from

T L SR 5 S L] s v o
0009] | . 1
SRR kel EBOHE SRR U o, RSP, s

g%ration system

T“«%&%{éﬁ% gﬁ?fe% Pgﬁgogeﬁlgsg %E{\}ma&elﬁ %fg{g[eﬁggﬁr?g&?téér? i's)normally resumed as
SRR b o pal oo o
{1?@?? Ieg rsé‘édnﬁ%om{%h%@d%&@d’ R HeSabwdé ifst SHRIBLY, WherkRGihe registration

conpone

system further comprises transition means (93) for, when the target refrigeration system
components (24, 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 (2A, 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 (24,
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with no power to hold themin a halted state. Thus,
the refrigeration operation is surely 5 resuned.
[0010] A third solution is directed to the first
solution, wherein the target gefrigeration system
conmponents to be sequentially started up by the
sequential startup neans (91) are a plurality of

Bon'F)rtS?o‘éQEaﬁtcﬂ% by e se@lentihDRdrklp Meakd@13BoMeally start up, i.e., when

solution, in the case where a refrigeration operation

alll oF 'ﬁzﬁledfd&n ohBnte pedTRlentifitd) rthe ncoNA ropeftio i6 PérfoRikd BECstarting up

IS abnorrmlly halted and, for exanple, two

oRI9RE ﬁ&ﬁﬁﬁl&eﬁ?g%rat%ﬁ)sy@&ﬁl teigpdnichiseshids sipplyiag the failed components

conponents by the failure processing neans (92), only

withSogbveercoivl@ 35 i 2A)alted eawd. rihusuthetlefrigerationadpeeation is surely

conponents, is started up to resune the refrigeration

reap@edt i on. Thus, since at |east the normal conpressor

(2A) is surely started up, the operation is surely '

[00a 9} med thidb sdli0diR]s dirdoadr tohths dirsttsohrtions wiherede thedtatget refrigeration

the first solution, wherein the target refrigeration

sEyah eompormaneriesetytentiallg smrted up &l Ithe sdqaentéad staptupyneane (91) are a

sequential startup neans (91) are a plurality of

phatity of senpreésofs (2282B28C).and a plurality of fans (Fl,

F2). [0013] In the above solution, in the case where a

[003i} | dertheiabovepehsiphpin tiss nase Where @xefrigemtionopseation using, for

conpressors (2A, 2B, 2C) and two outdoor fans (Fl, F2)

exanplbntrem Lomprea®rh 4242 2Bad€) is cbnenwatiy baltedend, for example, two

conpressors (2B, 2C) and one outdoor fan (F2) are

compressors B, 2 ) axe idenitibedpo frdled somponends baithetaglure processing means
ocessing neans (92), only a single conpressor (2A)

(g'hdonily sismglecaprassor (34 learing out thavvedailest Img@nts 1s started up to

failed conponents, are started up to resune th

resume; the rafrigsratiopeeneration. Thusssines alcleast: the gapsmal ﬁ@mpfeSSOf (2A) is

nor mal conpressor (2A) and the normal outdoor fan

SK‘IFIY)SW@%F}&%PCS%UQF‘%%}“% resedoper ation i s sur eI y

resumed. Q014] .- Effects Accordi,ng to the, f

[QHR2i¢ .%rfomﬁf Sqlﬁféorb}SéaWéPed(ts the fipst 5%11189&9 Ayherengthg Faﬁgf'é refrigeration

in the electric syste of a refrlggratlon

SRS GRERPNTES KLfoRRRRTAIK siaftet g by ibe 5?%ﬂﬂ5y5§aé{%§ means (91) are a
BT R vdpEsers G 21 285 apd Sebirfobet SRS ed up.
S S0 3, B S . o
eté'FrgBlrfz,re %éx% gé@fnl‘e?%ﬁs Yf&,eﬁf?&? 8¢ Mo So%?cﬂ)or %swtﬁlt] F2) 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
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before the trip is not started up anynore. Therefore,
fromanong the target refrigeration 5 system
conmponents (2A, 2B, ...), the conponent having caused
failure in its electric systgmcan be surely
identified as a failed conponent. Consequently, if the
refrigeration system conponent identified as a failed
preatpeiyeselectes wrgsp iréfeigenation systens| coptponentp ¢y 2Bj n.) are sequentially
other words, if only normal refrigeration system
staseph opeHidiring dhe pengiential stanupfthe bredkero@iptipsragainaewing to failure in
supplied with electric power, the operation can surely )
theeele@s e estemy the(refrigezationdystemoeoraponapt sinplind with elhetric power just
second solution, if all the target refrigeration ) .
befprs the, tripgspeh siatted pp Anymere. Thejefers, fromsamorttheatarget refrigeration
started up normally start up, a transition to the i
syRgmetomneacsts i (@A, 28, nradethghearepanest baying gepsgd alure in its electric
syst em conmponent excluded fromthe target . ) .
Sy icgie batsursly ddentified @p #fgiecheempanent| Gonsaqueatly. ifithe refrigeration
avoi ds that the breaker_(81) 15 trips again owing to .
SYsigm GPePpRent pdendifisd s jadaidgds eapponeRbisemprligd with no electric power, in
resunia? 1restartin ) the normal operation
@)

OthRE YT Py delrggEation  Sysleab CPPeRenff-t leaying out the failed

failed conponent .is, nqt perfornmed, at |east the
CYRROREPhoffeC SypRbed ithy %ie?teg URAVYFT( 1R (ORFTAEAR . canp@urs]y be resumed

Acc rcgi ng to the third solution, a plurality of
¢ E}ﬁ%‘? ssors (2A, 2B, 2C) are selected as target

008 RS RS L, B B WA Ablain e
AN 2 S A SRA) s AL ab§ Bps o
b)Y e —
b keiRioR sy SERNENL "I B JERERToi8y it o preaker 81
o b 583 e 9 S S i
nGMd %gératiaé TRfefold fth(ﬁ%ttﬁ@ @a;gi%it? tél?%%%%&"&ith i ﬁﬂlfed component is

ensur operati on resu I on. r scription o

n&¥ RYoRESd, Gt le{agtocﬂ?z ]r)PJrEﬂi&x cahl belSuflly festmbed (%Stﬁi’t@(i)f‘g

di'agram f'or a refrigeration systemaccording to an

[eo18Pdi ARBEding b Ghe Hird 56Mi6n,2a phurdlidy %&ﬂf:ﬁ&{oﬁgm, 2B, 2C) are

showi ng a power supply circuit "according to
sée0de heRstket refrigeration system components to be sequentially started up by the

sequential startup means (91). According to the fourth solution, in addition to the plurality
of compressors (24, 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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5 [Fig. 3] Figure 3 is a piping diagram show ng a
refrigerant flow during a cooling and refrigeration
operation of the refrigeration system [Fig. 4] Figure
4 is a piping diagram show ngea refrigerant flow
during a heating and refrigeration operation of the
refrigeration system [Fig. 5] Figure 5is a flowchart

(G019 gjg'ig,t. h?o & 110k aoﬁ%)ﬁn%%iiﬂ%bﬂnfoi' QSefilerAidn skStem according to an

accordi ng nbodi men ig. 6] Figure 6 is a

embBadiaheri stic diagram (first one) show ng the

relation between power distribution state and failure
flag FERORPFipsird P iFABRAK @Riptard shdving a 5dwdiisgp]?119 cfrchil adeording to
characteristic diagram (second one) show ng the
theadndd@fentbet ween power distribution state and failure
flag according to Enbodinent 1. 15 [Fig. 8] Figure 8
s a ffFpnsBigures v p@iﬁ@ﬁg%@ﬂi sholwifg a eeféig@itanDflow during a coolin
resunption according to Enbodi ment 2. Expl anation of :
ambfefii garsttordmiaivnefshe fefddeBitich systefri. ger at i on system 20
2A inverter conpressor (refrigeration system
conporBigt #] Pi3utd 4 34 a piping divgraheshosding aasfiperant flow during a heating
(refrigeration system conponent) 2C second
andrefti gareti dredpetationrof sborefif gerdtiongsystetri. on syst em
conponent) F1 first outdoor fan (refrigeration system
conporiEig 5] Figwe co i adidwichart shawifg die coeratom npaygtore mesumption
conmponent) 25 91 sequential startup section
a¢oedjue i Embodimamt p nmeans) 92 failure processing
section (failure processing neans) 93 operation
t r ansi[Figor6] SEiguico i§ ap ehaxadtensticr diagiati ¢firshwan) phgwing the relation
Best Mbde for Carrying Qut the Invention [0019]
betvizen peraer disibutiprestpieasd dailire flag eeaonding te Epbodiarant ilbed
below in detail with reference to the drawi ngs. 5, )
[ 0020][Fie<ZhtFoghirergnis a cbﬁraqth@stncrﬂlegrﬂnbfﬁe@dsmﬁgﬁﬁhpwmg the relation
Figure 1, a refrigeration system (1) according to
betwesd PAwek diptribytien state and faihire 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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systeminstalled in a conveni ence store for the

pur pose of cooling a cold storage display case and a
freezer display case and cooling/ heating the store.
[0021] The refrigeration systém (1) conprises an
outdoor unit (IA), an indoor unit (111), 10 a
chilling unit (1C) and a freezing unit (1D) and
includes a refrigerant circuit (1E) for operating in
a vapor conpression refrigeration cycle. The

Bése Modiefor @arsying Wit the Bhvertividr i ses an _
air-conditioning systemincluding the indoor unit (1B)

[0am§ a Pekholdiriéhts 8 tedNprdsoet idemibr Kell tei ddstiedubélbw( ihCletail with
and the freezing unit (1D). Further, the refrigerant
referérditd the(dkinyings. configured to switch between a
cooling cycle and a heating cycle. 15 [0022] The
[002@jooK<BRiBodimeht I of shepinvetbn>t0r exanple, in a selling
space, to cool and heat the store. The chilling unit
(10) s shbwn el Figurd hea feftigerationt syeentl (Bpicayrdigse Edbodiment 1 is a
cool the air in the display case. The freezing unit
sy§teD) inseallpd & @ tonvertidreefstere Zor thai mppese afaselihg acdd stolepe display
air in the display case. [0023] <Qutdoor Unit> 20 The
caseiamtbd freeuwr tisplagcasenaidusbeling/heamgabeapoessors (2A, 2B,
2C) that are conpression nechanisns, three four-way
[0821]ec {The refaigemation SysterB Bl) @@ prisasbtn antdodt wit (lX)aamaldoor unit (1B),
sel ectors, and an outdoor heat exchanger (4) that is a
a blillingsonit ¢ EC} aokd ahfeeezingewwih 4HQk and [IpdRIER aThedrigdramecircuit (1E) for
conpressors (2A, 2B, 2C) are an inverter conpressor
opePtingadn aa fyapet cogpressiopr eefsigeration f ¢ycdt. hba-tefrigerangr circuit (1E)
conpressor (2B), as a second conpressor, and a second
commitses R pirenondibepingssysteny cpding the txdood vodbBearcba cooling system
. Each of these conpressors is forned of a hernetic, oo
inplugingihe shilling woitEl ) ad Serfeneringomil @dPoFurthgiethe refrigerant circuit
i nverter conpressor (2A) is 8 a variable capacity
159 isppaadigared;tp swirle hetivep a spoling ¢l ans 4 keatipg cyele.
inverter to nmak capacity stepw .se o

th i

[0027) | (Rb dndapr paiti(B) i pipreal, R craninla in dysHing space, to cool and heai
conpressor .((2B) and_ second .non-i nyerter conpressor L.

the 2@?6-3?@ C##lfeaazle%,sh@ Fplecs S d Storpepispibnong o ool the ir in

thoispln 8 s o urai DY Ss Pl ilbe figisr digplay cabe to cool the air

. rgﬁsor (2A), the first non- inverter conpressor
?@%?ls | “#¥e second non-inverter conpressor (2C) are

[0623)" e Yhfade? hit>

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 (24, 2B, 2C) are an inverter compressor (2ZA) 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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common hi gh-pressure gas pipe (8), and the .
hi gh- pressure gas pipe (8) is connected to the first
port of the first four-way selector valve (3A). The
di scharge pipe (5b) for the f8rst non-inverter
conpressor (2B) and the discharge pipe (5c) for the
second non-inverter 10 conpressor (2C) are provided
a waridble bapokity abmpees$or)in whiglpe endtorisycontrpliechbyy lan pavestisr femake the
gas ‘pipe (8) is provided wth an oil separator (30).
cap@E D6 dteffwise curt chatinuonstyt vaniattenbasr fifst )nongnyeste conpgesger (2B) and
one end, a gas-side end, through an outdoor gas pipe i
see@)d pen-trivertethiqrapmpasor (HE) enedi¥edrospadity goniRigsser Bclieh a motor 1s
valve (3A) and connected at the other end, a
driveguit d conglenteeigtion puwher- end of an outdoor |iquid pipe
10) that 15 is a liquid |ine. The outdoor |iquid pipe
[02)_2@ iDiedhatizsspipes €3i Mor5c) fay the dysgerg compressgy (2A), the first non-
_therealong to store liquid refrigerant and is
inyertarcompesser (R adrbe seeaad paR-iIGHERcARRRESHE (2C) ate\sgnnected to a
(20) to_a connecting liquid pipe (11) disposed outside
carpoR bighopressurs gas(ping (8)rard the lighopresiure gaspipr (8 1 popuected to the

o3 S his g Sheck uave (1oLt 41N o e
QI R CoTBmeSr (OB S Grisbaies ibe {30) 05 ok, gpnsh pgn-inverter
CIESF L PsPromdpd Yo rk YRGSbl Daspeiisly” e hifhygpessure gas
Dl 05 B e ki o S iE] Gllbsed cl ose Lo the. out door

IR R o P iy A i e
oL ibeb 2 PR SE rt WBR e EEEE A e o
) s Mg Pl R
Ll SR TGP i P10 pre
tHefA 'n}ﬁit%y&cgjg gﬁphﬁ)léef% %iﬁﬁ . %‘ﬁﬁﬁ ecblg?e‘é%neﬁ Ghée Gitlel EH% g?oﬁ%} a shut-off

SUXT scharge pipe (

vall€ (2 SR Go&%ﬁh%Yigg}lfl_Siag;P@;@aﬁﬁéd oAfslde r]i@eoxﬁBc)rm @it (1A). The

port e secon ector valve (3 i's

oﬁtﬁg&eﬁ(@}ﬁg tpﬁé;r% @0F HEb i hudds %%h(egl@ Yall@ (7 i16pca&s Gpélream of the receiver

non-i nver cohpressor ( 5 The 'third port of the
(%%nﬂlofv@ WaipVaYreBdepsit flow abwerd( ) reciver PlACiRida RBEEK valve (7)

erefore, tthe second four-way sel ector valve (3B)

d1¥pY¥sel AoeRir&He df Welrbeeiver [ H0 WhANYwDRLES tTrigstantow 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 umit (1A},

and the second port thereof is connected through a connecting pipe (18) to the fourth port
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havi ng three ports.. 100291 The first four-way sel ector
valve (3A) is configured to switch between a first
position (the position shown in the solid lines in
Figure 1) in which the high-pgessure gas 10 pipe (8)
I's communi cated with the outdoor gas pipe (9) and the
connecting pipe (18) is communicated with the first

oftt Beswinld Toug@ sy Bélpgtof dalve BBY. The fizansbrpebiht isecondtfbar-way selector
pOS|t|on shown in the broken lines in Figure 1) in

Yideoreged roogiireawgaliarp ighepip8 (19)3o tigodisehargeatipel(Sc) for the
the first connecting gas pipe (17) and the

second achfimgrer pempiaSiori @C)c Thersedondt et of tie tdvend fouteway selector
gas pipe (9). On the other hand, the second four-way

vilbe @H)d¢ t@nevtal vea cBdEjoni pipeie) foyuhestcond son-imierteecongeessor (2C).
a first position (the position shown in the solid

The théxel pont &F thesecchy four-why séledttvevalve (IB)as v Weckepipps. Therefore, the
(19) is comunicated with the blocked port and the

secomh dodriway pelpetof Valvei (8BY anmuy bk capladediivtith $ Hbregtveatyi sedector valve
pi pe (6¢) for the second non-inverter conpressor (20

havim dureeepootsd posi tion (the position shown in the
broken lines in Figure 1) in which the auxiliary ¢

(0029 (THe)fuist fmurwanidetted valve {3Ahés configwerbtn ﬁleClp bﬁiévecn a first
(18) and the suction pipe (6c) is conmunicated with

pesitéorb(tbe kesitigoshown 0B Golid lisexin Kiguysi Pon (vwhigh therbighrpressure gas
inverter conpressor (2A) is connected via a shut-off

pipal(§kis aohmimicated ovith thecodeart g8 Pipg £ pindethe wopnecting pipe (18) i is
di sposed outside the outdoor unit (l1A). A suction

copanicate)l Widy thetférst ¢ondectingngasivies (1) g pyeeend po:’(lm;) (the position
is connected to the third four- way sel ector valv

sheg@) imribie dupkanglinesy | n@ Figerecbimivrvhagh dhe vhlslnprﬁswgrgaﬁ Haipe (8) is
suction pipe 25 &_ for the inverter conpressor (2A).

copmupsated with thefise qapscting, gaships & $hand, Pﬂ%ﬁ%& pipe (18) is

conpr essorwg%%eu%%gééﬁ%wggéoﬁ él fi cal h@lgl i%ugéwgg four-way
gcrt]grﬁgl?g{il&?arlg g gcgg\glé&bl?etvg fitrs((%g)te?ﬁxo;kgle posﬁlon shown in
g deeb i sty 1 ﬁn?%h% 3@%’@5@ o] S PRSI S ppmpigyed wih e
ofSeked ort o fhe' =B c%'?}wg% : ’w&e tie o flpe (60) for
> Corpd;&gt - pend Gk *}Fsgo$ D EEpid it HBE philidesibum in the
i 4 W A B S it v o
c&ﬁl%chf?é fr”i)c ?‘ﬁﬁ%ﬂ kal?edsuctlon pipe (6¢) is communicated with the blocked port.

[0030] A suction pipe (6a) for the inverter compressor (2A) is connected via a shut-off

valve (20) to 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
(6a) for the inverter compressor (2A) 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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gas vent pipe (28) extending fromthe receiver (14).
The branch pipes (6d, 6e) are provided wth check
val ves (7), one for each branch pipe, and each check
valve allows a refrigerant fHow toward the third
four-way selector valve (3C). 10 [0032) The third
four-way selector valve (3C) is configured to switch

cPkVB8 Thidufh b BrancBGipd Saa) 16 UREHROpbrt iof thesihirdfoumwhi gelector valve
solid lines in Figure i n which the suction pipe

(B2 he is@&tidnNsipé (61HIfof EheCﬁ&@pﬁ&SﬁﬁértérZé&rnpréssﬁﬂ (@Brib cafgdted to the
wi'th the suctl on pipe (6b) for the first non-inverter

sEBIPPERYPR) b2 Ble tid foliewayctlecror phive (6%) THeosuctitie pipe (6¢) for the
second non-inverter conpressor (2C) is comunicated

sobohd nbhSm@Rer YeMprepéd €2CP &) cavndctad secagita pesich ipipe (Ge)ied the third
15 position shown in the broken lines in Figure 1) in

pWfRi(B3) b Shied ifout-wiypselédier) vl ey (3C)e The ettt port of the third four-way
conpressor (2A) is communicated with the gas vent pipe

sdléfor wdlve (3@ s wohherted i PBrandibpipe G2§a) trandhbé from the later-described
non-i nverter conpressors (2B, 2C) are conmmuni cat ed

gind et pRel(28 abdrarding HOR3He oeiverifldp dihel irapchcpipasi@d,(6e) pre provided
is connected to an auxiliary liquid pipe (25) that 20

withrhesle satvée(7) corei foe each b anchnuipe, ad chele kheek Ivabye (allpws a refrigerant
upstreamthereof. The auxiliary liquid pipe (25) is

flowawivdettheititd foor-ouy deloctoexgae3@n val ve (26) that is

an expansi on nechanism The outdoor |iquid pipe (10)

[0082} sEhecthindefoueway sekector qualve (Ciris eopfipaed 36 swhtah ibatyveen a first
a check valve (7). One end of the liquid branch pipe

poS6Yn (the positien shown dn theesobidtliies in Figya¢ d) pi which(theyuction pipe (6a)
bet ween the receiver (14) and the check valve (7)

farthe iweemen Pompressas(AY éy cqmuynigaigd 25th the syetien PigRSh) for the first
thereof is connected to_ the outdoor I|qU|d pi pe (10

npe-inysater hepsessek () ¢ad the)sughen tripe b fast theysacgrd non-inverter
(20) both downstream of the receiver (14 The chec

compirssqr (3C) incommunicgigd vith tecgas meséplps é%S)aWdo%\éecsﬂql position (the
a refri gerant flow toward the recejv

ppgtion shewnia dhe drofepvinss 1pHagwsd) ﬁna%wil taaﬁactwnpalpe (6a) for the
llévgﬁﬁ gglgla{:egﬁeozi)%%égg:omtgxmui(??qawgg{tptg &%ﬁlvbgvg%)&m fuilp the suction

r.0 expansi on val ve
PR AET B RS CHE BTV B BEPEErSS B Al Pof SEBppsed With each
f the receiver (14) and the discharge pipe (5a) for
& inverter conpressor (2A) is the gas vent pipe (28)

l@é?ﬂiﬁ PiEoy By b ) e BRI Kl Bt g fire 25) tha

ol ) ﬁ,a r%%ive?gi@c dolh? ]_cl?g:ng levg\”(‘y)rhﬂsﬁgarQQEerggptIhQ'a@&xhary 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 connected 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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and allows only a refrigerant flow fromthe receiver

(14) toward the discharge pipe (5a). [0035] In the

outdoor unit (1A), the three conpressors (2A, 2B, 20,

the two outdoor fans (Fl, F231 the three four-way

sel ector valves (3A, 3B, 3C), the outdoor expansion 10

vaI ve (26) and like elenents are refrigeration system

WFOI'(&ﬁﬁ)&-:ted bedzen tiel iliaey kilpiit pipeh@s) sudiothe stotion pipé)6a) for the

|nc udes an i ndoor heat exchanger (41) that is a
invettéd codtipressor G AM6is AdRfuidnjdedog pipea@W) with ian @teetronic expansion valve
expansi on valve (42) that is an expansi on nmechani sm
(200 €hat fdaDExpansibn mechanigerCdnhidted setoean an uppkratartaricehe receiver (14)
end, a gas-side end, to the first 15 connectlng gas

aid the dischirgaipe(5ah Gsrithel iertéthemiresor €2),is the gas vent pipe (28) w1th
i qui d-side end, via the indoor expansion valve (42)
atchetlhealee m’h)edther@ebk qalive (B) ptieldss. veihpipen@8pis Hispwsed between a
exchanger (41) is, for exanple, a cross-fin type
chimrectmpdinbef the dranek piyen(@8s) with $gogesdent pipe (28) anfl ¢he receiver (14)
i ndoor heat exchanger (41) is an indoor fan (-43) that
andalfows orlly aa¢firigarast flewffam thelreceived ¢14) towandahs discharge pipe (Sa)-
(42) is fornmed of a notor-operated expansion valve. In

[Q035] i Adabe outdobr 26t (1AR)the tliree comprmssax (2ks?Bn2Ghthe two outdoor
(42) and the indoor fan (43) are refrlgeratlon system
faps r(Fd n #3), sthe [the8 ourc@hy | skienigr alves (FAe 3BnBID; the emleor expansion
(10 includes a chilling heat exchanger (45) that is a
velve (2@ ani dke ekimtatsprarefagehtéonytyisteaneprapaisnts| i ng

expansi on val ve (46) that is an expansion nechani sm
[0056The<lotoarUnity heat exchanger (45) is connected at

one end, a _liquid-side end, via the ch|II|ng expans on

val ve (hegndegrdmit IB) apeudgs\an ipdoqrhgpt exehanges ()fbat isq utilization
a first branch liquid pipe (12) branched . fromthe

sids ﬂwefc%xc}agnger god enpn@?r EXRINSIORTV A hf2e thay inan expansiopgpechanism.

gas 12 side end, to the second connecti. S

TSP Jadqorgheat Friehaget ﬁﬁ)dls\faanogct%dzéj P Bed ¥ engr o the first
CPBSSHTE EF PHE (L T SOgFRSHE e R B(Mgﬁﬁﬂfgegnd via the indoor
ki EVEnS %Eéér%ﬁu% B33t .rp&e'qili oS init Pelsatbanger (41 is,
SO L P BpdvRs GPantrove bR et HSe Sl shogs ga,the indoor
h ‘*5%;( iR R iR RE i B At s.%@?%“é The 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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i ndoor heat exchanger (41) is set at, for exanple,

+5C. In this manner, the refrigerant circuit (1E)
constitutes a circuit for evaporating refrigerant at
different tenperatures. [0039}5The chilling expansion
val ve (46) is a thernostatic expansion valve and its
10 tenperature-sensing bulb is nounted to the gas side

5i@d edd"Bo ﬁxlg fsle dnrc\Qo %&mﬁéﬁpﬁﬁg Eis X 4Re s leﬂ_Ji«?'%alvE l##a) is used to shut off

opénrng o ston val

th;ég%}hg@}m@ﬂo\pﬂﬁﬁﬁ gﬁrﬁlg% d%%hﬂfﬁgant tenperature at

side o Chl | ng t exchanger (45). The
ol | i
m@?%jss-h?%e &ﬁﬂﬁig%ﬁpgyﬁ% g R reﬁ?%erﬁﬁ WRPSatich pressure is lower

in type eat exchanger. Disposed

thﬁ{:x}ﬂfeetl {r’]rg ?%&rﬁﬁcﬂ%{wr@&ﬁ}e BXAE HHIBF hédt exclaBgér (41). As a result, the

iIs a utilizations side fan.

EJB})HahBH ’dé raﬁi'rg)m ﬁl@%lﬁfliﬂg' hétl SxxBatRk qQ45) is set at, for

and chifling fan (47) are refrigeration

ex%YxﬁJ]@ M 19RAAE Bh Sthe [ Hand FuRe Féfigerbit évapdfiiohrte@ptitre in the
uni't (1D) includes a freezing heat exchanger (51) that

mam%e&@mm?wmgss der Reddr exRkAA0LS°C. dnfthieanam@r, the refrigerant
expansi on val ve t at is an expansi on mechani sm

cifift @E) ¢6hsARRSS £EirGRNTOE Qﬁa%ﬁfat{n'é?&ﬁigéﬁn btsdiffefeneRBipegatures.
conpressor. The freezing at exchanger (51) is

[0B39N e qtiRdciallingNexpaRgon &ralhlrqutiﬂj i31 4leharfibstatit aexphsion valve and its
freezi ng expansion valve (52) and a solenoid valve
tehfeYatie-sefidifg Gullels thowded &f tHedgdsr sidee bf tHeoahiilingitpet ¢dchpnger (45).
branched fromthe first branch liquid pipe (12) and

Thes, ChBn@shitpy of thbectolliagr expatsion wite (#6e iendntréltedobgied on the
a connecting gas pipe (54) to the suction side of the

rdf e btl tePBTANES 20 the B3} sidehaf the ahilting MBatcombargss ¢45). The chilling
(53) is connected at the discharge side to a branch

hea extiapger(a5) ispfonezdaplef a cross-findymefiwand-therhest éxebangss. Disposed
pi pe (15). The branch gas pipe (16) is ovided with

c]ametml the chitliag beao ex¢abperada) & acthelling fan O‘E)(ﬂ%\) ig mubthéqons side fan.

way fromthe booster conpressor (53). The 13 che

In/alllevehldl‘t’i)g ahit qIUE) o ey chillingf expposiant valve (#6)r Phléhng fan (47) are
boost er conpressor (53) toward the second connecti ng
refrgerpiiQresysteR) corgpeneatst ed bet ween the oil separat or

(55) and the _connecting gas pipe (54) is an oil

(00401 r <Tsperang TR Wit h a capl |l ary tube (56) [0041]

The bogster conpressor t oget her vvli3 E

conpr ddgdreszing Amit{ kD) uqeﬁ afFrezing hepk xeBnggh (1) thakjis 2 utilization
conpresses refrigerant in two,_st sp that the

side featsErhangch AP FAg CS RANSIOD ALY By et is FYFXPANSIE, Mphanism, and a

h h 1 I h t he
beq?ﬁ?éq q%)p(}%)rgsggre 535 Etsha)t 1sbae %regz?r?g cgn\qglreséor a'Phe Ereezmg 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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heat exchanger (45). The refrigerant evaporation
tenperature in the freezing heat exchanger (51) is
set at, for exanple, -35C. [0042] The freezing
expansi on valve (52) is a theqgostati c expansi on val ve
and its 10 tenperature-sensing bulb is nounted to the
gas side of the freezing heat exchanger (51). The
chEQeraid\@) ARaivs exBhaRgeserad How fromfthe beosrplompressor (53) toward the
cross-fmtype fin-and-tube heat exchanger. D sposed
se€drdS BorrRclifle gk e]fiﬁé Y5 e@dénrexted angween Be) oilsseparator (55) and the
freezing fan (58) that is a utilizations side fan.
cohRAid} ghd/pipB€sd) i8 ahvlassmppipe (D Withnd tdpiltarg dekS0R! ve
(7) is connected between the 15 connecting gas pipe )
[004Y])) The bpestér @mprbsob(SINcogether with ehe( dbipressors(2ie 2, 2C) in the
of the check valve (7). The bypass pipe (59) is )
outdutk nglir(ed),tongirbses redfigargeriantvotstagby patmt theerebfrigesang revaporation
conpressor (53) and flow toward the branch gas pipe .
tefapérptugielin tge Frabzing hedthexcharpst €51) oomes dower thes thai e the chilling
to failure or the like. In the freezing unit (1D), the,
heht eszhageex@gansiThe refrigevant ( S@ppration femeyeritmeg fimrthe SByezing heat
and the booster conpressor (53) are refrigeration
exshatpen(512 (s seo af dorenxampld, AL} <Control Systent The
refrigerant circuit (1E) is provided with various ]
[0642]s oThe et zirgyr Expansioni tabvee(32) iFhe thrirmostptie sypinsiogayalve and its
pipe (8) in the outdoor unit (1A) is provided with a
temipglatpe-asmsing bulbds sorunielit the gas sidepfithe fepting hgateexchanger (S1).
sensing device for detecting the high pressure of_ 25
Theefireezjng dreat amdhangei $¥Daisgdon exppla: ar erosehiB Jypg dinrand-tube heat
that is a tenperature sensing device for detect] ngi_ .
exchengsr. JRispessd clasape e figeaingrheabexchgages (51) iypdreezing Tan (58) that is
di scharge pipe (5c) for the second non-inverter '
a withigstiensyde f1C) i s provided with a discharge
tenperature sensor (63)_that is 4 _tenperature
S

L i By o s e s e B v
e Bt tor Wil hout B Fon ol T -
valye 6Rd The YPﬂ-‘_\‘PePin r(gi)ol @g‘g]gli‘e (tgélloignsre)fﬁgedﬁtdtggbmafsnme booster
B A -
corRSioe B Rb 14 B8P SR TR, e S88iag i D g expansion

valve (52), the freezing fan (58) and the booster compressor (53) are refrigeration system

components.
[0044] <Contro! 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 (Sc) for the second

non-inverter compressor (2C) is provided with a discharge temperature sensor (63) that is a
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i nverter conpressor (2C) are provided with
| ow pressure sensors (65, 66), respectively, that are
pressure sensing devices for detecting the | ow
pressure of refrigerant and algo provided with
suction tenperature sensors (67, 68), respectively,
that are tenperature 10 sensing devices for detecting
tehfpRrabie t ieRBink CARREA TS Beteftingeliid dikchate EAPIMIurdhef high-pressure
out door heat exchanger (4) is provided with an outdoor
refi@@dra XERAGIEthS Qe Rirge iRty (541D, 56) fortterpeeaticanpressor (2A), the,
sensi ng device for detecting the evaporation
fitse ALIAVEHSE Smprissor G edislatheo BedoadpRemainvereotompressor (2C) is
refrigerant. In addition, the outdoor unit (1A) is _
proviRlet Ofidh Wi prssued sarittll §64) tiar openispwhart tirechiphnmessufer 0 refrigerant
that is a tenperature sensing device for detecting 15
réabiesQuirededrangd vabueper at ure. [0047] The indoor heat
exchanger (41) is provided with an indoor heat
[0845harnge ssen@ppipes f6l) 6thfat thesinzettermperpatssor(289rmidrihe second non-
device for detecting the condensation tenperature or -
inveger esmyessat i(p0) aenrevided reittolow-pfasiure rsansors (66, 63 orespectively,
provided at its gas side with a gas tenperature
thae REOpreési2d seisiig Hevieest forqrieteating dhes bovs ipregserevofcrefiigarant and also
detecting the gas 20 refrigerant tenperature. In
patitletli with subion retoperaturd serseB) (67s 68),onesphetivelyt thag are demperature
tenperature sensor (73) that is a tenperature sensing
sehsingalevices fatdetectingithetshetiondomperature pEredegaatnir e. [ 0048]
The chilling unit (1C) is provided with a chilling
[Q0d6D e rBteunedave heasrex¢ianger {4a is provided wishrarentdnos headexrhagge sensor
device for detecting the tenperature in the
(6% thhatds ertemyperdhuap senpingadevice o5 detpeting e AvaRPraken tompsyature or the
is provided with a freezing tenperature sensor (75) . .
cengnsation dermperpaveel rebigseanti lngdditioncibe pyidogeprit (NS pryided with
tenperature in the freezer display case. The. bogoste .
aR GHfstoes i tempgpture sensex, (HPa dhattls AHEMBFERRS ST tRYIH fq{ detecting
a pressure swtch (64) that 15 opens when the
the; Aidoor gB tHPBEYEWHS of refrigerant reaches a

T e b b 1 o V58 R 3 s
B o g % 5T ok ABE et or e
e{eg')i?ra an?te%%e_?gtére[pggégﬁn%%%g%gdg% % g@ﬁdécds la?ci{sogeésv @Jd\éewith a gas

ures of 't
B3, EREE GBI b BBl P et e g

ré fgér' ertgntzlioeorgtu?éf S %5’1%5'}?,0 ﬁ%mﬁdoomp 'gd)) b 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 is 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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Figure.2, the power supply circuit (80) is for
supplying electric power to the electric system of
each refrigerati on system conponent. Specifically, a
power supply is connected vitha breaker (81) to the
el ectric systens of the refrigeration system
conponents, such as 10 the inverter conpressor (2A)
opawh&etht idistharge beleQire bAref(ifdrint réduhegh predetesiined valuee
power supply 1s also connected via the breaker (81)
[0049]t hEhe h ERigeration kgétemb(19finéladesoh Rontrolieef (90Y Tled controller (90) is
system conponents, such as the outdoor expansion valve
cohfifirednél cohigoll ther openitigs S tBe toatdova lexpans{cdAyal &B(26QGnd the indoor
The electric systens electrically conduct through the
expRisiongvadie @2panl fletpoes afjaich $Qr8Gdy, selexspaatvie(8Ay3B3E).
breaker (81) is configured to trip 15 when failure
[0080] ur Asione af\featmes of théprestracahvéntionythiearwntroller (80) is configured to'
refrigeration system conponents during operation.
cohfd6154 Jpotee sappilyr citcuir (809 @r rafdperdion aysenummponknts. As shown in
startup section (91), a failure processing section
Fig@2)2, athel pawveosapplyi arcuitr (803 iis ifon suppdying rel¢cad) pawdr to the electric
controls restart after the operation of the )
systeforafgachréfogeration eysténg chmipvreht.oipecifically.f mpéweresupplyt is gonnected
el ectric systens. 20 [0052] The sequential startup
vis e bréakar (§1) Yo thenelesttiospsteras o6 theereftigaratiomasysigm perapenents, such as
for, upon operation restart after the breaker (81)
the invpgensampyessor {24) andehe first jpatdsiop fanr (Fl) sThavghmot shown, the power
sequentially starting up target refrigerati on system
supplypisnalse scqnpected Bria the Ybrgakeyi Gl 1ty theeflsetrisqsysteans of the other
anong various refrigeration system conponents. In
refigReationGystsin eameponsaigyach ag| the paidogp expapsionvalwg(26) and the four-
sequentially nmakes the relays (82-86) associated wt
el ion ity Crde . GHDa TP R SYRGBHBBREIELY Condhch Rrough the
.....) to supply themw th electric power. |n hi s .
ik aF AEEIaLad Tays{BE 6 vsTnestively o b Gisakes &) &, eqrdjgured to trip
CcO nents, i,.e., the,inverter conpressor (2A he
weny Layluie eirS B A PRE G HCRETRC pygigrmt f B Gksubittn svsleht components
d non-inverter 16 conpressor (2C), the first outdoor -
YR OPEIRIoln g t he second outdoor fan (F2), are sel ected

10330 o hs Fofoner B0 FaH et fp O BRER Isp fiture processing
sebih QL o ot Besaich TR ot 1% 8 cbifs SQUH {4 operation
o RSB P g O, B S e

[0?8.%3 O'T”glgg %%hgpgtﬁglﬁy %e&ﬁ:glu@ls ic%hstﬁ'[lffég tau&qﬁgl‘ftfdl Qthrtup 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 systern 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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target conponent supplied with electric power just
before the occurrence of the failure fromthe target
conponents to be started up by the sequential startup
section (91). Specifically, when the breaker (81)
trips during the sequential startup, the failure 10
processi ng section (92) identifies the target

cERPRAREEC], thé first QulkRof A ?ﬁﬁ ahid thd'SecoE batdsort f2Q (LY, ae selected
as a failed conponent and thée sequential startup

aSaht | Rfodt 9 tafrighanon CSeM | &drhponehB' (Kertifafi@Jaieferidde to as target
target conponents other than the target conponent

c&g}%}{ehfsb_ed as the failed conponent. [0054] The
operation transition section (93) constitutes a

[0053]S I TtHeGRi 1ife PRScebhg sothien (92)RonsthutcafgRie HORRIMGThéns for, if the
(2A, 2B, ...) to be started up by the sequenti al

biehidrt (80) 3664 afkin (Sdihg b efailatel inntiendikityic Systetnsdduring the sequential
making a transition to a normal operation while

stAtsioNthel targat h@h?@ﬁntsﬁlﬁil@htﬂi@sdqaémﬂ Staoip Goctivn (91), excluding the
excluded by the failure processing section (92), i.e.,

tarfd dofrmatnt apphehevith eldetitifomed jast befdraithedccurrence of the failure
conponent. In other words, the operation transition

fipar theo Karg&3rompaientst & tbeestaet api by thy sefuentiahgtartpp section (91).
only normal target conponents (2A, 2B, 20 ...),

Sheddfi¢ably, oshert hie thaeaket (b mdperdurindetitei fepuintal startup, the failure
fail ed conponent. [0055] - Operational Behavior Next,

peocelessy septioro (P2)identifies thevangetofompoaentiaedta basthrted up just before the
behavi or of the refrigeration system (1). The

trireds 4 fpiled compomons padribe spquentialstatuprasodome) thiep sequentially starts up
configured to be switchable between a "cooling and .

agadh rthg darget eomppeends iother than the targetr eompgnepeidentified ps the failed
the room 25 cooling of the indoor unit (1B) and the

compenegbr ati on of the chilling unit (1C) and the

freezing unit_ (11)) and a_"heating and refrigeration

[541 at Theroperaiondarsitionsaetion (98) eenshifuies a rarsitifomeans for, when the
heating of the indoor unit (1B) and the refrigeration

ta5getOREPOREMS {3y 2B +-)(tp bp staiigd pp bY the seausasinhgarip section (91) are

1D). [0056]. <Cooli.ng and Refrigeration eratjon> In.
a{l RerRall sraedivRy making 3 BRasitigIhtogasmal gperatin W BoRoldpE in a halted

stglg‘g&;a ﬁ@%ﬁ:’g ttéthgp’%ﬁé}e é)tgziygﬂcd?tgrgnre g.s. % o ozcé)é%raé] geectifoin r@i), i.e., the target
non-inverter. 5 conpressor (2C), are driven and the . "
cHOBae! HEiedetor PUS) PmRngl I Ui VPOBS A pREation transition

s%cl(ij]{gfxt Ore: %@%sﬁgtﬁq%b% %lég/n%g(t%&ﬁlytn%%nglet%?g%g components (2A, 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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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 sel ected open, whileq7the outdoor expansion
val ve (26) is selected closed. The electronic
expansi on valve (29) in 10 the liquid injection pipe
thé BédzihusiP(MD)0l 1 ed on its opening to supply a
predetermned flow rate of liquid refrigerant to the
0636]t | QUosktEMmdR eftiBeratitly OptRtiogonpr essor (2A) and the
[?ﬁ]st non-lnverterE corrpr@gssor (2B). [0058] Under the
abov eprC fHadédoliap Sandf te@igerftfon’ eferitger, antshdivacimaFigart By dra inverter
the inverter conpressor (2A), the first non-inverter
coRfPRENs6S $A), (BB)firsn dohlitvestet @Bthphatori (BB tvmd thel Second non-inverter
conpressor (2C) are conbi ned together in the
coffiféssor @Cukediiad apndpke hébster tompresiurdhis tlse drivest
four-way sel ector valve (3A) and then the outdoor gas
[0p5Te (8} fastdomewdgselestor Ralivh €3A)) the saont dadr-way beleger valve (3B)
(4). The liquid refrigerant obtained by the ]
andahe giiglfohewal selestor valve (Bt} dréeetdoitaspentivieifiysti pbsipiope. The solenoid
(10) and then the receiver (14) into the connecting .
valveg7s] 7H)iipehe(chil)ing 2Ait (DOBAI thefteezihg mhit (1D aiecselected open, while
refrigerant in the connecting liquid pipe (11) flows .
thé otdobhexfansion valye £26)Hs bélepiediclpsgue The 2lecapuic ehpansion valve (29) in
flows into the indoor unit (1B). In the indoor unit .
th¢ 1i@jd injdutioh ipipe @7) i cangrotled on ptssepsaingHe supplytshpredetermined flow
i ndoor expansion valve (42) and evaporates in the
ratenafoloquid eeftigeranhitanige sugtnn) sides afdbe inviester eeyppresspr 2 4hand the first
refrigerant obtained by the evaporation flows through
nankiveitersompeessec2Bitg gas pi pe (17) into the outdoor
unit m 25 passes through the first four-way }
[0858)c ¢ nder, the, abqve AgondHiens.nBowe ob metrstant Wiseharged ftagp the inverter
valve (3B), flows through the suctio i pe.(6c) and .
commRIRSSPR @AM the oLiTsh 0SB (ROMITPIET (2H) 268 HBF Secqiid nom-inverter
(2C). 18 [0060]. On the other hand, part of the,li.qui
CQEPTESSE K240k arp somb et together pw%a@pquw gat,pigh 4, 116w firough the

fqlsip g‘?lﬂfg”%’: %Zecgéz a]%@!\fxfjwtgﬁr %ﬁ?@l.e:q\hlgdosoﬁfggggip%@ﬂ %{114 c?rldﬁfnses in the
o@tﬁ&qr} qu/iaé reggﬁqnfg%lg@.; Iﬂ%ﬁg{q@f _dic' | lGlliaI@F gpégrl}egn yl & gtlélgdetnga%ion flows
L b i FET AT 5, B pgnecin i

.cog* the inside of the col d-storage display case. .
PP ]Qafter, the gas refrigerant obtained by the

[(ﬁ)ggloor]}%}ti ocﬁhé il&‘ﬁﬁ r&%ggfégpinttﬁg cgﬁﬁgﬁgg 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 (6c) and then returns to the second non-inverter

compressor (2C).
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connecting gas pipe (15). In the freezing unit (1D),
the liquid refrigerant passes through the freezing
expansi on val ve (52) and then evaporates in the
freezing heat exchanger (51) t4g cool the inside of
the freezer display case. The gas refrigerant obtained
by the evaporation 10 is conpressed by the booster
[(DBOP! €38 Fe 0BR)} haBASHAE of NEO Wahid hefribéanChadag fIMRE into the first
(16) and is then conbined, in the second connecting
baeh BHRE fipd12) HokR thitRgh @ setbiid BRLANiqeEPiPd (13) aednthen into the
the chill'ing unit (1C). The gas refrigerant conbi ned
ﬁ‘eé!zilgél anit eEDY and HNeQ fldies BheS thePdhiding Mbjt (LICYVE thetchillifeunit (1C),
outdoor unit (1 A), flows through the suction pipes
tHeBaqui® Rofrigérant PRI theluph Be dllingexpavisd edlve O16) afé Sten evaporates
(2A) and the first non-inverter conpressor (2B). 15
il @R6d1i1lpekdak REclamderRef3) it adoal itiean i &f theneoléatdrige display case.
heati ng and refrigeration operation, as shown in
Thegafier, 4he (gae reftigerdne robtaigsdp be stherevapdération Mows tigbugh the second
non-inverter conpressor (2B) and the second
coviectiingy gastgipe (1) Manks fedzidgGit DS, theiliguid mfidgdrive passes through the
boost er conpressor (53) is also driven. [0062] The
fitezifg ekpansionayalwe(52) and thenl evap(3ds inghe déeetiog thles exchanger (51) to
second position, while the 20 second four-way
coal| the irsidevaf] the fre &8y dispthytdase. {Thiergis refiigerant oltained by the evaporation
valve (3C) are set to respective first positions. The
issaingpressed by itheslsoosiea compiessar (53)e padses throughithe branticgaspige (16) and
the freezing unit (1D) are selected open and the )
i§ themopmbinednmi the seaind eofided}ing gas pipet(d5), tvatlf thel gas agfeigerant coming
position. The el ectronic expansion valve (29) in the )
filoh thiedchiling i (L G Te (227 yrefirigerand gombiried dntthe yegpadconnecting gas
redet erm ned opening, thereby controlling the flow
pingt (@5 bflops fintogtbe putdoop gnit ddA 3] flawziBrowghethgswpon pipes (6a, 6b) and
conditions, flows of refrigerant discharged fromthe
theavetumsto thmyerersompresagr (2an and theshirshepn-inygrer ompressor (2B).
conpressor, (2B) _.and the second non-inverter
[ r eSHepting oy RefragsratiinddpHagens i rst f our - way
sel ector_valve (3A) apnd then the first 19 conpecting, .
gas pilpdhe hepting, @nd reficerabion pRSEHIONN aE Shapp in| figpssed, the inverter

SR Ay, (s i L B L BT COBRESR0 o vt
SRR (U TR T e e

P N IR ERE e T —
R e P AP AR e
r%sﬁ?%tia%?fir%t b8 HEEC AL Sotenbi valbbEPrP 38558 thd ERUEE M€ (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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expansi on val ve (26) and then evaporates in.the

out door heat exchanger (4). The gas refrigerant

obt ai ned by the evaporation flows through the outdoor
gas pipe (9), passes throughighe first four-way

sel ector valve (3A) and the second four-way sel ector
valve (3B), 10 flows through the suction pipe (6¢c) and

cobBERireSad ige 19) bhE iR6 YR FhdBeH P B tHORBERSEEN (1B), the liquid
wiop ggﬁ%%ﬁ)thelother hand. pgﬁ)tof e ORI, the lia

refrfferdrfl etfoiﬂéns@@\ih Ne flh&%ﬁdhdaﬂteﬁcﬁdihgexf (dBtto REANES store. The liquid
[1quid pipe (12) flows through the second branch

frk il oBtaid( aBAddnbA N MWes thbdughfthe egnmegtingliguid PPe (11) and
Icand t he rest IoSvs into tt?e chllllngé;1 unit (15@ £Iln %)?e

is §kinl dilviv@d Updrt thiedeoX floWing hifto thedifiistibiaatl ligaidaiipe (12) and the rest into
evaporates in the chilling heat exchanger (45) to cool

mte Ratdobs tislie (D). tihe ligal Rfisipsadaviad Fiﬂdv&ld inRshe indoot hait (1B) flows
freezing unit (I1D), the liquid refrigerant evaporates

thtdughhBe h?ﬁﬂﬂiﬂﬂﬂl pipa (3@ istoane ficeived [14) 0thew phssedithrough the outdoor
i nside of the freezer display case. The gas
extpahdiog aahet (26l taad nden kyajdistee\inphe autdoor ihsatcexghangs gd). The gas
by t he booster conpressor (53). Then, the flows of
rimf sbtginedby thbtexapmdtiqty flohs thmqghrthtwmdqon gakgipe (9), passes
chiIIing unit (1C) and 20 the freezing unit (1D) are
theqighi the frst fourheayssetevtat vabver(34) and thpaecaidfourl-93y selettonwalve (3B),
into the outdoor unit (1A and then return to the
flowy thrbwgh the spetsspipe (RMpnd tiokntritardsi to she seonnd neeinverter compressor
conpressor (2B). [0065] <Control on Operation
(ZRBsunpt i on> Next, a description is given of the
control on operatlon resunption in the case 25 where
[08G4] NP e athov dangepart 06 tho tiguidr reftgesanif havirg flgwgdtinto the first
conponents (2A, 2B, ...) cause failure, such as
brendrtiquid pipeiddydovs thisvgh the seeend brapgh ligeirl pipg d3) fmctthen into the
systens so that the breaker (81) trips to abnornma
fregzing vnie (UReand thsrrest\m@vs niethsrchiliiag uwng (16). rlmﬁbe Plalllmg unit (1C),
halt the _operation, as_shown in Figure 5
freser@lﬁ@vaam#t% in te chidng heap P%@m&ﬁt(QS}W&Pomhs dnside of the
t he breaker trips, all the_rel ays

cold-stnrpan Sl Pﬁ‘*et Fethe i?egéwg@éﬁﬁaﬂéﬁbg ){192121 fe%ezam eyaporates in the
ﬁ%%g%gl'égtesfc%&eé[ %353% Faohhé IS 96 B dipent %’éﬁgyo?ase The gas
S ke o A i
ont . obg&s gaesdrseﬁtlgoergr}t% tame% eva;?ora%on mn mn%eurmt (1C) and
the freezing unit (1D) are combined in the second connecting gas pipe (15), flow into the
outdoor unit (1A) 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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conponents (2A, 2B,  ...) is identified by the
sequential startup section (91) of the controller
(90). Specifically, the nunber of target conponents is
identified as five (N=5) incppoding the inverter
conpressor (2A), the first non-inverter conpressor
(2B), the second 10 non-inverter conpressor (2C), the

as!c éHo%Jn ﬁl{tlg&%rS R cdifiol of Rt ddheroBBL @Y sk Q6 th@nwhen the breaker
In step ST3, the sequential startup

(m%psoml(t%&)re}b?s% mss@ SbeKiAted winstheUaideP BorhPoridi®s (24, 2B, ...) ar
i nverter conpressor (2A). Specifically, in this

Hﬁapggédjrent the sequential startup section (91) is
previously configured to sequentially issue startup

[0085‘ I YGist GRsentiA sE&paST1 HR dpReatbPb e pSUTPRARNON the bidaRer (81) of
foll ow ng order: the inverter conpressor (2A) as a

thel pwer( §\1rrpbl y lcataie (80P t¢ AHEMAs teldctrid olvet b the aefriR@ration system
up, t he rst non-inverter conpressor (2B) as a second
cdriipehents) ah€ &lonGBRRGREAs t® st FI0MK yeft $12,e thel pumbbe of target
second non-inverter conpressor (2C as a third (n=3)

cdrap sg&htscgmomsnt .J Gs H@eritificddby tBé alel@shtiald staitap dection (91) of the
out door (FI') as a fourth (n=4) target conponent

cérrddier (90)r Bpdcyficillg) thechuniben o tirget sepuinBUb ddentifitdias five (N=5)
(F2) as a fifth (n=5) target conponent to be fifthly

irchalingethe Upverfer compressar 2 A),ale 573 nontinverter somaptessor Z2B), the second
instruction is issued to the inverter conpressor (2A),

nen-irfvettbtccenfresgt (26, thefirstcbu@dod diari (i) ) and thesecordanitdabr fan (F2).
of time TI (for exanple 0.3 seconds). [0068]. Next, in

[0068h Si4tepvBIES) the giquentig)starimg seftidn (93) FRudsf pstatwainstraction to the
0.1 seconds) passes since the startup instruction has

inyeder ¢cgspressot (2AhSpecificaltyein tidsenbodinnent,Xhy sequeptialpstartup section
ST3, the sequential startup section (91) nakes the

($1) issprevisiusly coafipured te beaupntally issusptarupsnsiructions to( $o} up the target
to start power distribution to the inverter conpresso

cgrapynentshisnthet folowing: erder: the davesigs comprseys (343, asmﬁsvg](n—l) target
In step STS, it is deternm ned whether or not the

compenentio bofipt stasted up2ily THaknaRHINVARRT RIS Pt s dpsecond (0=2)
Specifically, as shown in Figure 6, if the inverter

R SPBPEBENL (to Ry seeandty Fiared % tb%Sf‘cfPP@ BANYertgr 5?%??‘38“ (2C)asa

perlod of time T3 (for exanpp

Krget 6Pmpe t'abgttl?lr%nﬁa&ﬁ d S Hr R dgo? £ G as o fourth
SR b SRR L2 G TR oy o
A S A o AL T
533650 i AL d b o i
grven rTEnod of {1me Ti (?01‘ 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 STS, it is determined whether or not the inverter compressor (2A) has
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in Figure 7 the inverter conpressor (2A) first starts
up after the start of power distribution but the
breaker (81) then trips again owing to failure in the
electric systemto halt the spqverter conpressor (2A)
bef ore the passage of the given period of tine T3, the
inverter 10 conpressor (2A) is determ ned to have not

noglﬁl’_%ﬂ? :s{a}‘te§ Ll tS?gciHE’aler,‘ ds }sﬂ@wﬁ QR Alre ¥, 3 ARUBvERer DhfRessor (2A)

n step S not” only in the casé shown in Figure

cohtiRitls 18!b8 Uriven f6iCa ERER pUH&d 6f fifte T3 I e&iafiplé; A0 KL6Ms) since the
(2A) is halted for the given period of tifme T3 since

stdrb 8f PhREL dREriRGVRT the dhvdriet QHﬁl{p%S(ﬁ’n@A) Ns UBRrAREE tYMBYE normally
it 1s first halted, then starts up partway through the ‘

sttedalp andahé 06ntRS] prod¥BdsR spIST S, 1Hdhis RAseagahe Fiv'eh gbﬁod of time T3
determ ned to have not normally started up. I'n 1

haS akded sinteshe Btaft6F pdviertdiQribitydy, iRy seq@BRi $totup (séftlon @1) opens
hal ted even once during the given period of tinme T3

thé ififg Qela €8 D13 stopOfovit@ WidtriBlitiinl Ulthé @fher hhnd, For example, if as shown
determ ned to have not normally started up. [0070] In

inFigre ST inveetef brhpriessop (DALARL BErts @p taftenthe Bkt eksdwigdalistribution
the inverter conpressor (2A) fromthe target

bt Ghp biakérs (810 thén i@ 4@th vpiny/td Rdluse t @il eladtris tsgktetpto halt the
section (91) and 20 leaves its "failure flag" ON In )

inoértee rconpieksor (2A)Shefipre A6 padshge bhther gieen paigd eSime TR Me inverter
is identified as a failed conponent. If the inverter

conprgssesQay) i§ déermsed dehavefriot domsally dtatddag andothp ooetndl, proceeds to
the control returns to step ST1 and the breaker (81)

stepsSToUInasttp@T R gat only Tinthe,casd showindp Figite 7tblaealse ibthe cefe where the
target conponents is re-identified as four (N=5-1).

inBprear ichimpadsbor, (2A) s balted f8ithe given perivsitofimme Thsiuce dre start of power
conpressor (2B), instead of the inverter conpressor .

digteibytion @8l inghe easetwhese # if first halfed-thentstargep reumep tlaotgh the given
and then the control proceeds to step ST3. [0071] In

pesiodpfdine: T3 ad sehalted deain, ittia detgpminedte bave natynormally started up. In
sequentially issues startup instructions to the . )

shogly gbﬁtea&?%n‘éﬂxesmag@ﬁrmmmmf (249) is\haltedh gvepeenpendyring the given
startup section (91) 22 skips the_inverter conpressor

pering) ofo Wme  §d imgeother Hart tofr ppaver capibHtaR.sit dp fletedmined to have not
startup instruction to the first non-inverter

noé@ﬁ‘{h’ég%ﬁ‘“?-ZB) that is the first (n=1) target

10 o Basiep STn ekl fFespraccamiag srrsondABLEinis 1 myerer pompressor
) S35 DR 15 s A2ARl Bk o 01 nd
5T o o 5, AL o )
identified as a failed component. If the inverter compressor (24) is identified as a failed
component, the control returns to step ST1 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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OFF and the control proceeds to step ST8: In step STS,
it 1s determ ned whether or not the inverter
conpressor (2A) is a last target component (2A, 2B,
...), i.e., whether or not ito2ps a fifth (n=N) target
conponent. If the inverter conpressor (2A) is

determ' ned not to be a last 10 target conponent, the

S i b Sitfielor (R FFindt fipm b, HFE Peopmpoggpts and issues &
st§p R ion, B RO, Ao BhERES Pomb@ait e@ﬂ&i# it 1) targer
cQ oﬁ%}egg;gﬁer%%f G ncﬁtﬁ)%tl‘tg ge%uegé%liy ?R%Qtfl)eﬁ%/ 1o g&e step ST4 and the
SIﬁ)ggEﬁ%HFﬁé S%Qheas Ahhilles e%%S%ﬁge({ %{oﬁéhe first

NOR: 1 NVert er corrp essor 'd ON. Thereafter,

973,59 L8 B S S bl P SR s,
m'v@rtéﬁéq?nﬁ@il@? E?%)‘yqucn ]ecﬁtcgls 4o {1 rhﬂs? fe[i]l{tj pl'tsﬁ]ﬁﬂ@f ’ is turned
\Mg Qﬁ@é&n@?ﬁ} g%s to fstezp 1. 3f gtlé it dé’ d&@ﬁﬁhé‘a %ethgr or not the

er or hem’'i s nponent

m%ﬂéi‘e&txﬂp?%és& &A? ;L 'a'i‘&tié? A8 onénft ( AI l Z’% W%‘i not it is a

I's rdentified he targe co onen

fifth pRENT ﬁ?gg:t to& «f)l?dnlt 9 e Qn P eOR essc”?%% &Ee BRI R to be a last

suppose that t e I nverter conpresSsor

tak &8 Hon{oREnt2 the? cofR MBburkORPIRBNE T3 ! fterhk lh%rtex compressor (24) is

non-i nverter conpressor (2B) 1S then identified a

déréindiRed 1R PRI Rget & ssor
(2C)1 is then |dentet| f?g%éggpgﬁn%?gglﬁﬁgégggone%ggd t he

[007BPt 18 4ied®I3, tBsdqubitidl Stakhif Redti@n®i | is@lﬂasaasstﬁ‘tﬁﬁ‘idsﬁgctlon to the
conponent . [0(575] I'n this case, in step ST6, the first

it heivettancdripressos (2B MER S f $c0bhd -2 Birgi icomPanent and a “failure
conmponents to be started up by the sequential startup

flagT farothe (8r5) nohlisverfeidotpeskdra@B)i & fuetdd ONN Bhivgedfie€ the control
control returns to step STl to turn the breaker (81)

priobeaigad step S@4tanditlie sibs@quefiislepstih thevafieatartler bodgetibed above.
conponents is re-identified as N=4-1=3 (i.e., the

(6074 tTar th28 mamenr €8s aonfrdApf thhepseannihvention riyeinhglemented by
conpressor (2C) and the second outdoor fan (F2).

sefjnentjalliynstattiag 1§ e tdngetsampontital (241 2R, up.) stecseqoentially) determine
sequentially issues startup instructions to the

whetherlemudtfeaehl of thegristaafaijed comppment and sequentidly starting up again, if a
Specifically, first, when the sequential startup

failed compone )is identificd athe ttangeugomponientst (2dc 2Bon. .) othendhan the failed
inverter conpressor (2A) that is a first (n=1) target

comPARSHE Atere, tforexamue. syppase dhas the verersonpeessor @d)ss lgntified as a

ST4 and the subsequent steps, the inverter
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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conpressor (2A) is determned in step ST8 not to be a
| ast (n=1#N) target conponent and the control returns
to step ST3. In step ST3, the sequential startup
section (91) skips the firstogon-inverter conpressor
(2B) previously excluded fromthe target conmponents
and 10 issues a startup instruction to the second

LY A RS AA (R bty BEE e ) ctdon
4 - -
O8RSk B RS 0629 R s s

: (B - h |
ohgind 02 et P ORIyl e o 1o |
St 48 S5 00 R B s o s

ins@hdRh CHRONGES @ﬁ%}&%@g )?fft&z‘ gl?c{t g taH ﬁréltt @ﬁ—‘g)u ﬁ{.gg)ncc]n%onent, the

t he second out door i's a

cdniod %gﬁéiﬂﬁﬁ? ePfoce%e o I %&? t%’ﬁf‘tefnﬁl tt%r %ﬁﬁ%gﬁeﬁto st%b% E%e inverter

ST5 and then step SIT7. e second outdoor fan

SRRl ;
s TNl S04 00 ST 2R Pbompencr

the WoHR6N rehitfis {d-dbp ISTINPA SISV thdsdfReftidl %%@Lbegﬁ;%ﬂ (91) skips the

target conponent, the control proceeds to st

filsh honGvettBe cORBrALIrQRBY ARSI P BxA84dd RBm # il ts and
[00771 If, ?orst herggc?)r%&gut oo)r( fan (Fr?fl), tt&ng'é components at

isaRsta ahrtly 0RaQ6SoH B SHeeRcSPnanshveheNcshfiRsso? (BCHiEat dis a second

the second outdoor fan (F2) is identified as a faile

(reQ)POER Rbmpbhént CORdM, @he conBlolprveeddd tﬁtsﬁ% S¥4 and B subsequent steps,
i nverter conpressor (2A) and the second non-inverter

the cseporels ao-inve2€) campraesUET) Rl dstestiaed ef stdp ST8! A6tIRE be a last
conponents to be started up by the sequential 25

(ns2aN) uprgsteadmponei®and tanecontfol ratulns, tot ftep I Ndxt, in step ST3, the
proceeds to step ST9. [0078] If the second outdoor fan

seFaitial startefesectibn €9l )akipa theaitst dwtdgamtfat GRPqrevibusinexdlided from the
control proceeds to step ST9, the operation transition )

targst coroponedB) andaswee 8 starmpriostrsctiof 4o tlepsecatd outdoor fan (F2) that is a
Specifically, when the breaker (81) is turned ON

thigd 4n73) tanget ¢omponent. Themphe sendrol pfRAyds tolsteps$ED and then step ST7. If
non-inverter conpressor (2C) and the second outdoor

the secopd pptdope fan (Fg) indatenntined forksta permal somporsnt, the control proceeds
compressor (2B) and the first outdoor fan (FlI) with

torstep $T8. 1l step S8, 11 the second putdonr fanr(F2) iscletermiingd tp be a last (n=N=3)
started up by the operatjion transition section (93), .

tagabpapRonent, theseantiol proseedsde sigp SIfatheaueh the ppryztiqn fransition section
Sianpl e, in the case where the cooling and

Okt ri geration operation is resuned,

[0077] K, for the second outdoor fan (F2), the control proceeds to step ST5 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
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the first non-inverter conpressor (2B) is out of
action. Therefore, the cooling capacities of the
chilling unit (1C) and the freezing unit (ID) are

| onered. Further, since the f24st outdoor fan (Fl) is
out of action, the anpbunt of heat exchange in the

out door heat 10 exchanger (4) is deteriorated.

opE]% %( %rqecggcahf E\glgfa]} tlﬂg b%%?éla{{ﬂg?gftﬁ%%gk?%ﬂ%gﬁﬁl Yelif SR dompressor
(2%5%?5 F?c%ﬁd%%n-lﬁﬁmérrﬁphﬁke}rs%‘@@ﬁ aﬂﬁ%@ séd‘onﬁhﬁn&fo?@!ﬁ? {(F2), leaving

Ips owmng to e electric syst ens

| 119
ou? he' fRk( ﬁcgleﬁ)%ﬂé}rbf?ﬁ% g?g?gggﬁgrtzrs% %ﬂ@gngaﬂgh‘h)/whﬁ their “failure

e operation, O and

ﬂa%p 1RAUONOR e de Hélt{aﬁ#r staftéd ul Vth@% tiok basdifsh §e|%;:10n (93), thereby

arget conpon nts are sequ |aII started up.

reSilihd thel RSm3IE %’;Sé?ﬂidnm st artup the breaker (81) trips

agalh owmng to failure in the electric systens, the

0%‘%} 9€to > (AR WhEke\thd Ebolil ARl FéfFigRA1iBh opétafion is resumed,
ore the tri'p is not started up anyrmre Ther ef or e,

thé ﬁ%@ﬁ@x%r&h@ombé&ﬂﬁ@ﬁ?ﬁﬁﬁﬂ 8Phdtion2Rherdfore, the toolihg capacities of
| ed conmponent” havi ng caused failure in its electric

the"—QhﬂHﬁé QI CAT) Dghds theehr¥edifle ahhf(mgl aré Q0% dled FFufthal sirick the first
all the target conponents (2A, 2B, ...) to be

oubRsbY &8k | (@) Us Hudrdfesttion ﬂf&hﬁ&hﬁt}/oﬁh@ﬁﬂ exthange in the outdoor heat
transition to the nor mal operation is made whil e the

exCRAREN Y is Hetenblatdde Hdsevar,f & legd thongepsaivn t@ belsirely resumed
hal ted. This avoids that the breaker (81) trips again

(r@wdrte@).t o failure in the electric systemto abnormally
halt the normal operation. Therefore, 25 though the

[0080]aci- BffeassdEnaticeiiimentt-h t he fail ed conponent is not
perfornmed, at |east the operation can be surely
r esunid désceibedsd éat) in h0BTodimenthifitheo beeaker (34) fripsloxdng to failure
conponent is identified, the "failure flag" for the

infilee ¢lectrie Systemp ofimitigératidmegyiste@NcorTpansntst th @bhermally halt the operation,
conponent can be surely excluded fromthe target

the oomppresstrs (22/2B.22X) and the otikdsoe fansdF1aF2) mloﬁlﬁldrﬁeie@ted as target
the normal operation can be surely made. [0083]

compontss mog ssquehtidly sterigt vpsBrduriag Ahe apqueptipl stadup mf» breaker (81)
outdoor fans (FlI, F2) are 5 selected as the targ

trips AgRin cowing (to Kailee, in. the electice pystamse the Jarget $0%Eﬂ?éan“PPhed with
t hem becones. out of action owing to failures jn their

elegiiée pper Bis belere thet tripds ot staptsd bl anyBiREs- e s iotes fom among the

target components (2A, 2B, ...), a failed component having caused failure in its electric

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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2B, 2C) and/or a normal outdoor. fan (Fl, F2) can be
started up, which ensures operation resunption.
[ 0084] <<Enbodi ment 2 of the Invention 10 A
refrigeration system (1) acco?8ling to Enbodinent 2 is
configured to start up, at every start of the nornal
operation, the target conponents (2A, 2B, ...) while
[ e . re il n
ctgﬁ%%f&m mfaénlgﬂ 10Nh'?ﬂ1'i§ El}eglia{lgcin) éox%: Snenf Lah gs&re@??xecludteﬂ é‘rom the target

i N Treés e opération

oAl 42 S TR XPLEMERLIVER SHED B con be sl

m%ﬁg get conponents (2A, 2B, ...) are failing is nade,

the failed conponents are excl uded 15 fromthe target

I(H8SE o AEPEmY, e B0 RREAT I 2C) Bnd 150 SLEBHERRS (11, F2) are
. . . £ q : .

AT Elrk e (2R D01 S rh RSO0 R 1AL PR becomes

o&%@ﬂ%?%?v%ﬂgzt%’ faﬁ%es in ﬂ')eitaélgctlfi@%%siéé}gséiﬁ TeaBB4 fordlal :i:gx%pressor (2A,

start € nornmal operation, term nation
2B adiI6a 1B WHRRIor Hn (F 2 HG Calk BURRRRALD, (hfth 2Bur ti
o) dent; f1ed as ngfn%q(cénpgnents reac:@é a ©s operation
1eB@EpSSRr Y 20 number and a transition to the normal
operation is then i medi ately made. [0085]

[0884r fi<GMiodimait 2 dahétdehti@>>t he normal operati on,
the startup control on the conpressors (2A, 2B, 20

and t Pderefii gdritith SaRh Q) 280brdiag té Bibolithent B33 caiffyured to start up, at
individualTy carried out substantially at the sane

evelyBtart RF GBI f6mid) @perafdn, URe GRE: (cOMpBherit €24 I, € WIS determining
(2A, 2B, 2C) is simlar to the startup control on the

whether ¢rfhot thed) are Failiag Clnl Bhbedinmiest U iMaBstarding e SpdilidH Mter the halt
of the startup control on the conpressors (2A, 2B,

owinip.to [el286d syltens fdlufe burhFsgilectriBleakagdes the ddi@fihdliont fPwvhether the
ST11 the operator or |like person turns ON the breaker

tafget rompohdres (AC2B SuPMry failing ds imad8O0thetfailell sémpdiiehss are excluded
el ectric power to the 26 refrigeration system

fremntho rterges combenants tnd thepnowed dpetatios tie phedl idumkd. Bi egntrast, the
ST12, the nunber of conpressors (2A, 2B, 2C) that are

refrigegasionceystrom €ht aconding thethis émbollimeni\is3configuteldo control startup so
sequential startup section (91) of the controller

thaty houghdhe deterninatianef wintherdhe tangat icempanents (24,,28;2).) are failing is
the nunber of fans (FlI, F2) that are target conponents

mageoati the start plcthe aermalopesmtiopothe|deRuminationns kyded; whert g number of
ST13, the necessary nunber C of conpressors (2A, 2B, '

targe§ componeits (dAnadB, operidentiied; a5 neranal  qomnenenid readhem 2 necessary

the control proceeds to step ST14. ]
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 (2A, 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
(24, 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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Though. t he necessary nunber of conpressors is

determ ned according to operating conditions, it is

assunmed in this enbodi ment that the necessary nunber

is C=2. For the startup contz®l on the fans (FI, F2),

the necessary nunber F of fans (FI, P2) is identified

10 (as, for exanple, F=1) in step ST13. [0088] Next,
refffigerhticins dysten@ r&n{pbﬁén@ttﬁ@ conidl fbcééa%ptossT%& S312. In slep ST12, the

processed in a simlar manner he transitions

mihbg? of E3nipPessb 221 2B DCFHROdid Rt om kf &r€ 3hidnifiell 3s N=3 by

step ST1l4, the sequential startup section (91) 1ssues
tha sequentisistacfgs dedtibn %1)&)9 the@ntBUE (905, Fok ﬂmtﬁﬁﬁpéon&x%f%n the fans

that is a first (n=1) target conpressor and

(F1f B2}, ihieendth b’ of ifgnst(¥1 NEZ) t6BY. ard Barg¥t L8 mipBndrid &e 1dent1ﬁed as N=2.
enbodi nent, the sequential startup sectl on (91)

[00BE)vi Gubkeguem}f i1 WEepAST L3, the GieCerbrg! hinbes TS %bﬁhblrééﬁbrs (24, 2B,
instructions in the order of the inverter conpreSsor

2CP Ao, the merhalr sperativanisi idsrefledr andlp Mg SsOEorltrdB)pratRedsd Restep ST14.
second non-inverter conpressor (2C . In step ST15,

Thdughs thgueedessary Sturitien pofs eehpessordlis deadsRsnddhacdordisf to operating
relay (82) of the power supply circuit (80) to start

copditems dit ¢ réduntedan this enieodimestr ther theargesasOiurhBed)is C=2. For the
Then, if in step ST16 the 20 breaker (81) trips and

starhp ¢amizol DB the: fanp (BEIR), (h2Aecessaryaiventidr Fosf fans (Fiy &2) ¢4 identified
normally started up, the control proceeds to step

(asTorrexaniple,F=d) apstgT$F18he i nverter conmpressor (2A) is
determ ned to have nornmally started up, the control

[0BB%]c o Blext, tthe drappitionsl &on] 6@BHT 14t siep M6/ arel priveessed in a similar
Enbodi nent 1, the failure processing section (92)

maentq thedensitines fromesterc T3 tnpere8T6in ERodimen 1f Spdoifically, in step
conponent, excludes it fromthe target 25 conpressors

STH, e sseqpendial AT ﬁ%OB e@derissugs asstartippnstestioonto the inverter

91) and leaves its "failure flag" ON. If the inverter
g’&%ﬁ%%"s@& thatys aifigst (gshi targes gompregsarandds “€ailwo flegt is turned ON.
the ¢ ntr returns to step STI1 and the breaker (81)

%sg ip imgpi Fhe SeABATIE) RlasE pesiion (913 fig previoushnerndigured to
l’tl et co essors g‘q 2B, 2C) is.re-identified as
5'3%96’ é@@S&s SIS tighs h terpraen gheimporien aqenmessr 0B, e s
verter instead of the inverte

(2B
ol R EhirBresigy BB 3af Huecreodid %Plﬂf?’g’ftef(“r?ﬁmfesﬁal‘r @€0. Instep STIS,
o SRy 5 L8 AL iyt sppy i

oS R R sﬁf%@ggﬁse@ S Ui sep 16
br%a%%) 9%13'(11553% :a.lﬁg ltﬁér nggt OIEP g?steogghg is tdgtreallxjf%eé Gig thave not normally
started up, the control proceeds to step ST17. If in step ST16 the inverter compressor (2A)_
is determined to have normally started up, the control proceeds to step ST18.

[0089] In step S'I'I7? 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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instructions to the target conpressors (2A, 2B, 20
again. Specifically, the sequential startup section
(91) skips the inverter conpressor (2A) excluded from
the target conpressors and iggues a startup
instruction to the first non-inverter conpressor (2B)
that 10 is a first (n=1) target conpressor.

PG e ool O G 2B A e iR B B D Sperificaly, in
SBT3 50k OB 408 BB el ),
GRS bbb s Do s 711
S R AR ST o [ oo g .20
oA T, . 8] ey G, o0 et

g T I——
insthadionk to! the ?%k@f g@gﬁ%ﬁ@??i’@ﬁr 28 zti‘;‘jgargtalgf %‘H%g”?ig:rﬂpfgw sequential

conpressors bpet ati
° o i fied
SRR 418, DR Dol ) UFIMGHEE e wroe
cotfbresdors oA RRARS %tétéiﬂ.\g iﬁsﬂjlﬁ:ttﬁfx% ReaRp h?ﬁ-%vreﬁgtc go[lﬁﬁx%ssa;l (2B) that

necessary nunber, control returns to ste

istzagf;i?rsptﬂﬁlj tag&bompressBe THRHARES R cdrtfdP E&?xﬁgﬁzﬁﬂgx Cé?g%%lg’to the step

in operationis determned to reac

STLEHR] thestibseghatt siéps it Sahe AAnhESs ARIBRIHES 865w ( 2A

213, 2C) ends. In the forner case, since only the

00oVjer IO the Wk 3868 wh icdnt ' b o

[de¥l:rm ned that the neﬁfn%lgrc%gifr&i%ﬁ g%eﬁ%'rfig&%ﬂ?% S'(’I%&toggc’p ST13, the

in?€sericomppasat 2AN) iCidentified as' £asithal BSnPGRRE SR SonlidiEe be operated
two. Therefore, the control returns to step ST14. For .

angihthe stomtibli prezeeds' @l stop ST. fAante (tithe, thé)“failire fo®Mor the inverter
ST19, it is determ ned whether or not the nunber of :

coigmesso{2A)R2 jurhed OBE! Iatdtledt vadrds, e tidSembodinRat, uiRkERinbodiment 1,
reaches the necessary nunber (for exanple, F=1)

the darget ¢amapbrientssittentifis@18. norhfal thmponyine tortfnub a0 bei dperated without
operation reaches the necessary number, the startup

halting poyvergiisttibugionfthersto{ Fl , F2) ends. [0093]
Subsequently, in step ST14, the sequential startup

[08%t i bnstew $19 it isedeterméneir whtherSrinos theumhiben of coryfressors (24, 2B,
first non-inverter conpressor (2B) that is a second

2Q)rimoperatiogeat theoorpant soopena mehcheshthe ewbessary runsbec ¢0+2)0identified in
seq%enti ally proceeds to step ST15 and the

step ST13. If the humber of compressors &A, 2B, 2C) in operation is determined not to

reach the necessary number, the control retumns to step ST14. On the other hand, if the
number of compressors (24, 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
corﬁpressors (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, it is determined whether or not the number of fans (F1, F2) in operation at the
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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 operategg then two conpressors,
i.e., the inverter conpressor (2A) and the first
non-inverter 10 conpressor (2B), are in operation.
Therefore, the nunber of conpressors (2A,_ 2B, .2C). in
i Sieiin reebfes B ety SUPBEE ROt PR A igeniian step STI3.
| n_ st ST19 and the,startu contrql op the
11 8 e 0t dRpssin opsiiion esichis e nebrsgary Mumbeh b $atiup gontrol on the

ase, if in step ST17 the first non-inverter
fa%gﬁ%ﬁggégp&'(ZB) is excluded as a failed conponent

RSP S0 5L 0 S o A BBl s o s
5 0 SO, 380 B, i 551 ) e
AT SISk S ST, 515 o 0
RSB B 18NSy B0 13 e o o
s oupl ARt GRTR BaR ey b hmal cBhBls 5 bpmigu 0 operae
088 SO BRI, ORI sloeP O8] g ot o

combpEdsHP (AB)S BJ;eHﬁthgﬁtiBR efoltY §hd ﬁﬁmﬁ&r@{c‘ra?rﬁ%sgé{%’%%ﬁé 2B, 2C) in

that is'the firs (n=1) targét conpresso

opePdtiondk defepRfRdSo rich iBPn %%ﬁ%ﬂgmi)gle t\?%%?%@%ﬁ?’li‘%% and the startup

steps. Wile the inverter ressof

con€o @K | dopRRSs3(BA, sMQ(Faer of  conpressors (2A
2B, 2C) in operation is détermned not to reach the

[00e4ieS B cyntidstr B the abov \Wase, iiﬁinsﬁt?[d? SF1¥%he A8stehdnE@mWeiter compressor
the control returns to step ST14 and, in step ST14,

(2B és exehelea nk ndhilel ipinemeom ARe (28de chMprBSorsfo B stafttPup by the
instruction to the second non-inverter —conpressor

seq@4dYial battup sedtion @ay,0he coRF3) rebdhged sEPSTES8Ad thel BRAker (81) is
the control proceeds to 29 step ST15 and the

tuged$8§ agait. Fhieapm stéy STIZ, shepubBdboftifigets@agitessors (24, 2B, 2C) is re-

_non-inverter conpressor (2C) is identified as a .

idensifredl ag ampo@en-1anith tdiher ooRds, Ninestep OSTPRT dice seddAdNnon-inverter
the two conpressors, i.e., the inverter conpressor

cofuptgssein (2 G énstead orfcthe dinsti mueintvertercamppressen (2B), 3 reset e a second
in operation. Therefore, the nunber of conpressors

(nt2targep compyessar. Them; it stop ST 35tletateeessanyadmtier (€22 of dmmpressors
necessary nunber, two, in step ST19 and the startup

(2403B; 3C) dn redeafirmedpyubsemiestly.Zin, staBST14) thenstquential 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 (2A, 2B, 2C) in operation is determined not to reach the necessary number,
two, in step ST19. As a result, the control retumns 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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[0095] In Enbodi nent 2, when both the startup control
on the conpressors (2A, 2B, 2C) and the startup
control on the fans (FI, F2) end, the operation
transition section (93) allowgg the normal operation
to be continued as it is. 10 [0096] As described so
far, in this enbodi nent, |ike Enbodinent 1, if during

kT B T —
CETRETSARAS LA AR el bl B o o
RBRhEL S PpIEE 5] D L By Wb comprco
AETIENY Ry 158t b ghghe b SATRAREE B89 ocin s
S A e O ST s cnot on

i }és§&3¥ﬁ4,'m9®%d§'or all the conpressors (2A, 2B,
2C) and tfans (Fl,” F2) as done in Enbodinent | but is

[e0vpd HztEﬂch?diHeH@,‘r&g}%Zthﬁotﬁlﬁtﬂé% BhtrbRs l:c&%gﬁggbﬁgm, 2B, 2C)

is determned to e necessary nunber.

abdhe SAfup @RRaL bPhe TR @, FOTRRD ﬁ'ﬂzto;)efgﬁoa(?rahﬁﬁoﬁ‘ WIBRBE (93) allows
tio ty can

according to the necessary refriger n capacl

tikendiaBbperaicil o ceRtindddi a3 it 8! | M nates the need to

det ermi ne whet her unnecessary conponents for operation
[@096] f aAt idegribeddcC ars B thRNEmboBmeh{ BikeKRbolitneht A Lif during the
the normal operation. The rest of the configuration,

s¢dueniidl hedraipedfalie ompadisbre (2 £CAB, ACFakd SutdsdEraAs %rﬂ F2) selected as
Enbodi ment 1. [0098] <<Q her " Enbodi nents>> 25 The

taapet veneptnents ke thseakbr (815 @Ip@S@ﬁh%ltBVﬁﬂﬁﬂeQB tRBY dlé¥c systems, the
the followng configurations. [0099] For exanpl e,

ter et wghnponertt lvepyd ied weitle elbereic o wes jushige foRTHE 8F5i8 hSt &t8ved up anymore.
2B, 2C) 30 and the outdoor fans (Fl, F2) are selecte

Therefare.giomconpn et targed compshatts €A UPBbY.); Aefailed component having
sequential startup section (91), the booster

causagh fadkoin ifssdyctan system civebd surelnidsntifetiect or  val ves

(3A, 3B, 3C) may be additionally selected or either of

[9093] ¢ dinpther do ths embpdipBnt, tB€)leterminatioroaf whetherf tha sarf &l components
F2) may be selected. 5 [0100] Alternatively, a

azs) fatling;is ynade not forj allithe somipaessons (2ALZBNZC) led fans (B1, F2ras done in
(43),. and the chilling fan (47) may be provi ded and

Embeidipay Ldut iy gaded: ohyom dimes when bihe stumbies cofuporinal tdoenponents is

determined to reach the necessary number. Thus, only refrigeration system components of

the number according to the necessary refrigeration capacity can be surely started up. ThlS
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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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 w thout
sayi ng that any one of them ngp be dispensed 10 wth.
[0102] Though in the above enbodi nents each unit (1A,
111, 1Q is singular, it goes wthout saying that
j : j.se | urali of
o 1he Wildoot ity (. s Tec TR Bt BB ol pf Started up by the
P i ' r Qt /-0t ended
SPARPBE Rl RO S b0 et 8 Bhaiop BERE way setector

ValE 3 A 08B _3,('5:2e !rxfhsrﬁgé badliodR! Jofapidl It éﬁﬂlep%?gl%eufgigér%g%rs (24, 2B,

fromthe abov present “invention I's uUs
fo gES A e | L,ous ki nds of
tor- op@?%c?gﬁ(gﬁlf%)e%% P%%é}é%}g ‘em conponents. 31

GA0) ™S AhermAtit @l d SR inBRAT

[r ef r]i ger gti on %’pe?%%iﬂ%%gfﬁﬁgﬁﬁﬁ]fgﬁlgc@ﬁng tg%mﬂgr"gf gan (43) and the
chiIRY FRY4T] RBY Be PRWRedSHIRRE '

r ef)?él gegatq oﬁ} s‘f/gt em con%obrégtr??gs ?aﬁ\ét%@@oﬁé’nt?(o)be started up by the
sBqeti ne@ﬂ\_/i th the power supply through a

br eaker, he refrigeration system conprising:

[6R0Y eNThé\lghSh Id AbvERRMbbdiddnts TiRke cd ss%&egﬂ,'z@] 2C) are provided
restart after the breaker trips owng to failure i
ifi e Ghtd6S: kit ?/é)t e Boedl withtit s8¥ihk Wt 3inky Yhe HfSHhE&H may be dispensed
conmponents (2A, 2B, " .. .), sequentially starting up
viil.get refrigeration system conponents (2A, 2B, ...)
previously selected fromanmpng the refrigeration

[6302] enThaighdhehé Sbov embadiments RIcRGRSS{IN MBEA) {s9gular, it goes
for, if the breaker trips again owing to failure in
witheutsayidg that Gy LRIELAS 1B, NE)1edy d@igiriveiaQf@li6M0f units.
conponents j24.2B....) during the sequential startup

[@X03] heThealget endbodinganaire anerslygirefired epdodimentd Mrngb and are not
_the sequential startup neans (91), excluding the
interidedge liatit the ssoret applcatipmerand usé 8fthe 2vention.) suppl i ed

wWth electric power just before the occurrence of the

failure fromthe target refrigeration system

conmponents to be started up by the sequential startup

Indusisial pplicability
[0104] As seen from the above, the present invention is useful as a refrigeration system

with various kinds of motor-operated refrigeration system components.



2. The refrigeration systemof claim1, further
conprising transition neans (93) for, when the target
refrigeration systen1conponeq§§ ( 2A, ZB ...) to be
started up by the sequential startup neans (91) are
all normally started up, making a transition to a
normal operation while holding in a halted state the
refrigeration systen1conpon§ﬁ¥"§2A, 2B, ...) excluded
fromthe target refrigerati on system conponents by the
failure processing neans (92). 3. The refrigeration
systemof claiml1l, wherein the target refrigeration
system conponents to be sequentially started up by

22%?2@?‘3??@?@@* 3 R facdie o FefeeReshYondlod] in which
edectiag apyer is Gynmdied fTamh @ pawegeppbe 1 gm%anhwwfs;ﬂﬁ:muon system

t pgbe t
@mgﬂﬁf‘ glzsAst@gr s uﬁﬁﬁ%ﬂ%&b%ﬁéc}’eﬁ?vgh atﬁsl paﬁsg%fu%»eg?ough a breaker,
tﬁ%%ﬁ?%@%%%sxsmc n9eg: and a plurality of fans (FI,

F2) . sequential startup means (91) for, upon operation restart after the breaker trips
owing to failure in the electric systems of the refrigeration system cormponents (24, 2B,
...), sequentially starting up target refrigeration system components (2A, 2B, ...)
previously selected from among the refrigeration system components; and

failure processing means (92) for, if the breaker trips again owing to failure in
the electric systems of the refrigeration system components (2A. 2B. ...) during the
sequential startup of the target refrigeration system components through the sequential
startup means (91), excluding the refrigeration system component (24, 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). .

2. The refrigeration system of claim 1, further comprising 'transition means (93)
for, when the target refrigeration system components (24, 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).

3. The refrigeration system of claim 1, wherein the target refrigeration system
components to be sequentlally started up by the sequential startup means (91) are a
plurahty of compressors (24, 2B, 2C).

4. 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 (2A, 2B, 2C) and a phurality of fans (F1, ¥2).




