; }~e3e::dF 6T<k/i 5 DESCRI PTI ON REFRI GERATI NG APPARATUS Technical Field
‘The present invention relates to a refrigerating apparatus, and in
particular, 10 to a refrigerating apparatus which has application-side heat
exchangers for a plurality of channels such as channels for

'col d-storagei freezing and for air-conditioning and whose co m

mechani smis configured by two conpressors. Background Art Mmmm mmm'm
apparatuses which performa refri GESCRIBTEON e are 15 20 convenfsgpal |y
known and widely utilized as an air-conditioning machi ne fox performng

air-cooling/heating in a roomor a cooling machi ne such as a m "

for stori ng foods: Anpong the refrigerating apparatuses, thgri'm ")’umm]”mi mm
refrigerati ng apparatus whi H 3 b L R Ng anc . *Go0oo2*

col d- gt orage/ freezing as dlﬁfgggﬁﬁsggﬁg?}%% Appl i cation Laid-Open
(JP-A) No. 2001-280749. This type of refrigerating apparatus conprises a
plurality of application-side heat exchangers, e.g., for air-conditioning
channel and col d-storage/freezing channel (air-conditioning heat exchanger,
col d- st orage heat exchanger, freezkeshnigsdtFieldchanger and the like), and is
installed at a convenience store and the like. By installing one _
refrigerating apPerpresent iaventoamrtilateotn agefrigetdtingpapytapates aad iai partadhbi,ng
for showases can be performed. In accordance with this type of the

ref ri ger aoi g fiagratiag upparatusonvieh Had apgHliot AL idy aext éx'@ﬁaﬁ%’b?@féﬁd’plﬂfalﬁy
conpressor depending on operational states of the plurality of

appl i cat i gnchandelshe@h /XIARSR Sr cgld‘r?ﬁ[e}ge[ﬁpﬂ?ée&ri'rtl%gﬁ@gﬁ%?{&dgﬁgﬁ?ﬂ{éhgLélﬁﬁd 2

by two conpressors I n sone cases. (0] anism

may be c i - i n. ipverter conpressor for an inverter
contr ol wﬂ%%E‘%’I%e’?ysf%’?g&ﬁgéﬁgﬁvércﬂg?g%‘aﬁ?%g‘g%FO?’BFCSQWSQn-off control . It
isd %i red in the above-described type of the refrigerating apparatus that
5 various operation nodes are realized such as an operation of only
ir-cooling or air

A J Background Art

Refrigerating apparatuses which perform a refrigerating cycle are
conventionally known and widely utilized as an air-conditioning machine for
performing air-cooling/heating in a room or a cooling machine such as a refrigerator

15 for storing foods: Among the refrigerating apparatuses, there is a refrigerating
apparatus which performs air-conditioning and cold-storage/freezing as disclosed in
Japanese Patent Application Laid-Open (JP-A) No. 2001-280749. This type of
refrigerating apparatus comprises a plurality of application-side heat exchangers, e.g.,
for air-conditioning channel and cold-storage/freezing channel (air-conditioning heat

20  exchanger, cold-storage heat exchanger, freezing heat exchanger and the like), and is
installed at a convenience store and the like. By installing one refrigerating apparatus,
air-conditioning within a store and air-cooling for showcases can be performed.

In accordance with this type of the refrigerating apparatus, in order to
widely vary the capacity of a compressor depending on operational states of the

25  plurality of application-side heat exchangers, a compression mechanism is configured



heati ng, an operation of only col d-storage/freezing and an operation in
‘which air cooling/heating is conbined with col d-storage/freezing. Wen two
conpressi on nechani sns are sinply conne2ted in parallel, this configuration
cannot sufficiently correspond to a | arge nunber of operation nodes. Wen
one conpressor is dedicated 10 to air-conditioning and the other conpressor
is dedicated to cold-storage/freezing, if one of the conpressors is broken,
oper at i onby &wmoobdmipeessanstin sumd. cakssp er alkhmpid)dine tdreprssionasadianisar may be

col d-storage/ freezing channel is broken, influences may exert on quality of

product s 12&d by @3fAedtRRUS inVBHE: cohip s FORRS idvdTdr o8I BUsarRlléitoem as
conpared to the case in which the conpressor for the air-conditioning

channel is,15; &%&%on&'ﬂ?@&mtfﬁxeal’i"gﬂ-ldff:@&’;tr&f the present application has
in

suggested a technique I'n whic this type of the refrigerati ng apparatus,

a conpression necghanismjs confi gured nmbi three conpressor and
Conpr Bseor s 1o b 18ed b m Rttt Eaad GRE ) OF st HeRta R raR A0t that

col d-storage/freezing side can be appropriately selected 20 fromthese
three 5corfﬁ%rgggedmrmorgmodsaﬁ@?n@@blmgﬁwt aspgppperatie Rfaly eigcrroligg BT~ Thi s
refrigerating apparatus is configured so that three conpressors can be
freely comdstingd annopecatoond aficalyicold-stardgsiteqrang endsanapperatiem inperigh edr- such
that these three conpressors are used for the col d-storage/freezing side,
two conpressimgshaatmguizedonbincdhwithoteldsstoragetidezagzi NYhen devoansmpression
conpressor is used for the air-conditioning side 3 or operation is

per f or medm¥hAH18mSs ARPERSH condBEted Gn tﬁméue@,\/@ms chnBperatieiafAsOsufisidptigken,

t he operation can be continued by other conpressors. --Problens to be
Sol ved- ]
oo LR IR SOBERS GTOTEH pRIEXofal . SN Shafbes

refrigerant .flow at sucti a di schar ge .sides of pi is required. . df
the St ot siEreRbeRianrisp  tedlBet T RFs T iR cPficalia RS slotap Rt ARE: if
conplicated. For this reason, especially when a relatively conpact s%stem
i s consi d¥%Rf thA CAMPESSSPEFF REOkeg. appratian Ganiibercoptipped-nEsngcrally when the
cool i ng/ heating and col d-storage/freezing, desirably, while the structure
is sinpl i¢¢lanlremrb§orcmiﬂfsgmgn%re@zbmmhmi dh hrekemnindlwenfeshmagoexert on
conpressors, operation patterns are increased. The present invention was
devel opedquality iofwreducssisichpai fndzenofoods.e thasidhsrbesbines ta méretdeeiops paehriem
invention is to, in a refrigerating apparatus conprising a plurality of

appl i cati gncshpgredastthesemoRhichl e cdhlpreRBifé MeidigcanditibaingCeladndbis
storage/freezing, increase operation patterns when a conpression nechani sm

is configy.gdnby two conpressors and thus to continue operation even if one
of the conpressors is broken.

Then, the applicant of the present application has suggested a technique in
which in this type of the refrigerating apparatus, a compression mechanism is
configured by combining three compressors, and compressors to be used for the air-
conditioning side and the cold-storage/freezing side can be appropriately selected

20  from these three compressors (e.g., Japanese Patent Application No. 2001-192702).
This refrigerating apparatus is configured so that three compressors can be freely
combined in accordance with various patterns and then operated, such that these three
compressors are used for the cold-storage/freezing side, two compressors are used for

the cold-storage/freezing side and one compressor is used for the air-conditioning side



Di scl osure of Invention 20 I n accordance wth the present invention,
‘operation patterns can be increased by providing a switching mechani sm such
as a four-way sel ector valve (3C) or opén/close valve (23) at the suction
side of two conpressors (2A, 2B). In accordance with a first and second
inventions, it is presupposed to provide a refrigerating apparatus in which
expansi on nechani sns (46, 52) and 25 application-side heat exchangers (45,
51) in a éi optraitmannpérfanedby enpaosipressor dandescthtivit sweif 429n@ndmaressor is

appl i cation-si de heat exchanger (41) in a second channel are connected in

paral | el B@ken CHERPRERIINcdIESh&dtied Dy @her eohpabssour ce si de heat
exchanger (4), the conpression nechanism (2) is configured by a first

conpr essor pf andpa 1d conpressor (2B) and a plurality of operation
nodes obt alpn%@érgy 5 corrb?fér?ng ai r-cooling/ heating and col d-storage/freezing

can be set. In grdance with the fir i,nvent.i itod i.zed in
that the conpreggﬁlgﬂq eceh%?ﬂlérr%séoﬁ airéé ui%%lfodﬁ&ee&?@% SE{QC‘{‘%C %g%’é‘ggéﬁ%ﬁ@f
bei ng switched between at | east fwo operatjon patterns, in a predeterm ned
oper gt5i onMiSiRE C%ﬁgﬁ@t%‘if%-s% mﬁ&%%?’ﬁpf(%? SWPtPWi“E@ fﬁg’ﬂ%f:r%'?t f?% aEW%‘P“ and
conpressor (2A) and the second conpressor 10 (2B), a second pattern of
drivi ng odisgharge sidessef pipepriegeanir¢R AT bl switchingdmsghawsm 5f campheaied,onl y
t he second conpressor (2B). In accordance with the second invention, it is
char act er ¢aerblithetcodtis tdiso compliestsd onForetiianeason( 23pdcialbyomfhiegua eclagoelgs t o
be capabl e of being switched between a first pattern of driving both of the

first congyiRp&Rrsystm RNBoddiere@ciand rePrisOABngSHYartdB) whiths peDmPatit-er n
of driving only the first conpressor (2A) and a third pattern of driving

only the é&ﬁ@@ﬂﬁ?ﬁ@%ﬁ?&ﬁd-@%@%é/ﬂe@ziﬂée&’é’s‘h%gw,Pﬁﬂle%@rsﬁh:bﬁf?e i@ﬂﬁgli'ﬂ%dt he

first and se entions, t chi ng~bet we e operation pattern of
usin caonpressors (2A.. 2B) and,the operation pattern of usin ne of
the  tb" 2 SEREELIEE B Comtinesity HrenanSar BRE e GoPishoGR, Posrtfibf pafpros
operation nodes. For this reason, when the first conpressor (2A) is broken,
oper at i on?l€dAc1585¢%ont i nued by using the second conpressor (2B). Wen the
second conpressor (2B) is broken adversely, the operation can be continued
by using the firEke prsphicinyentigrps dpiesdeped i wievoeiasbepaintsiofivigw @nd@nsi xt h
inventions, a refrigerant circuit 25 relating to the first and second
i nvent i onebjest cffike pfdsent inveliidmisttbeine refrvgartiing spparatussopmpesugpoplkadality
provide a refrigerating apparatus in

of application-side heat exchangers for air-conditioning and for cold-

15  storage/freezing, increase operation patterns when a compression mechanism is
configured by two compressors and thus to continue operation even if one of the

compressors is broken.

Disclosure of Invention
20 In accordance with the present invention, operation patterns can be
increased by providing a switching mechanism such as a four-way selector valve (3C)
or open/close valve (23) at the suction side of two compressors (2A, 2B).
In accordance with a first and second inventions, it is presupposed to
provide a refrigerating apparatus in which expansion mechanisms (46, 52) and

25 application-side heat exchangers (45, 51) in a first channel and an expansion



whi ch expansi on nechani sns (46, 52) and application-side heat exchangers
‘(45, 51) in a first channel and an expansi on nechani sm (42) and an

appl i cati on-si de heat exchanger (41) in4a second channel are connected in
parallel to a conpression 5 nmechanism (2) and a heat-source side heat
exchanger (4), and the conpression nmechanism (2) is configured by a first
conpressor (2A) and a second conpressor (2B). In accordance with the third
i nvent i onmealsarsfiawd2) and-hg aplicaticmchide deapexuban&a(d1pin aotcdiecleamnpl &gsor s
(2A, 2B) are connected in parallel to a high-pressure gas 10 pipe (8), and

the hi gh- goRSsHdEinOfs aREPS s%},n{p'ieﬁ%%%f%gni}ghﬁ(ﬁi 4feCh heRdbonel §rdOneatal ves

(3A, 3B) to high-pressure gas lines (9, in the first and second

h | s. f - val ' .S [ b

R A R R R e
muni ith f h d nmuni

WEh B ¢ B steesy S ESiudaR ed el TH L ateeH vhades SOUHBH Oy p1)

comuni cates with the second port (P2) and the third port (P3) communicates
wi th thhe ¢wubmingairtcqobing/heatimganddendd wtonage/ fegein goeansheiectof t he

conpressi on nechanism (2). A lowpressure gas line (15) in the first

channel connect elat hocardsnicd ivath ghedinstapvémtion, hg ki clsdractenippeédsimothaf 2 i s
connected to the first port (Pl) for the four-way selector valve (30 . A

suction péqfpfed¥ibnf@ech d18sm0(29 86 ol figardd €6 %8rto( BBkapsble WMihgdvitchede
second port (P2). Lowpressure gas lines (17, 9) in the second channel are

connect echotbeh st B85 kPRI HABENAL, i elclAineXindrhibh Frddy sfhohg! ¢

(P3). A high-pressure si or a refrigerant circuit (

connected_t.0 .the fourth port (P4). JAn caor danc i 1 he third invention,
vart ous  obretiBshBEAd Btard Phtisiidt BERBLATI GARMIANE S A SanéS Dy
appropriately switching the directional . 6 sw tching, val ves (3A 3B).

Fur t At @)aﬁﬁ?%mﬁtgqrpo ANvEH wayah%flrwmwyssgé(gﬂ ahd %Q}lﬁpemﬂ 9fn an
operation node, conbinations of the conpressors (2A, 2B) to be used can be
changed. davwRyonlsthe pegond ewmpgstasr(@Bdf driving only the first conpressor
(2A), an operation pattern of driving only the second conpressor (2B) or 5
an operation patlneaccosflanhrei withgthigsotdronfl inventcampit 6s chasact@ized® B) ticanthbe
performed. Thus, when the first conpressor (2A) is broken, operation can be
cont i nuedcdmypi¢ssiog mbehAgsan@)dorgpneigassd 62Bk. toVhedapdide SECldidg aavipghedsor
(2B) is broken adversely, the operation can be continued by using the first

conpr essOpetheéy a fifkt 2%&9f1ﬁ@ﬁ8ﬁvmrgt both ¥ theuidsh com F‘é}%bp(‘zAz)g%& e doitdFi 9-
15, discharge 10 pipes (5a, 5b) for the conpressors (2A, ) are connected

(8) "1 conmbRef IR RS piRea i 08k e aPYdnt 5 L ARpRITOEIER) B840 PO

i (9, 17) in the first h | s. ti ' f
Phe 11 srthBhBribab At Shymel Shbhifie REtors SmE-cbe e Wehuerassd o
the first channel, and a suction pipe (G) for the second 15 conpressor

(2B) is cHFABUPRHIGHS t he directional selector valves (3A 3B) to |ow
pressure gas lines (17, 9) in the second channel. The suction pipes (Ga,
6b) for the conpidbsdirst axhsecppyl inyentmsnaviteling hehwesncthecinesatigy patterpr st
conmmuni cation pipe (22a) and a second communi cation pipe (22b) provided in
par al | el .ofTiséng iws compnresoisc@iAl, @B)@ndethe 2Pajation pateyn dEdsingtdneaofcthedwoval ve
(7) for allowing only a 20 refrigerant flow fromthe first conpressor (2A)
si de ZOQW&]&:{&@S&@@A?BW@EJ@%WE ih 2By o Apturding SesRnstic® MRk C FHok @RisPi pe
(22b) is provided with a check valve (7) for allowing only a refrigerant
flowfro - i i (2A)
MPehdh, %ﬁﬁ:ﬂlrtgg gﬁ%o\?/@ﬁ?%g& ?%)r ﬁoﬁiglﬁrﬁ‘gﬁg%feﬁl%aﬁ He%n’ﬁﬁﬂ?%ﬁ? 18ihg

si de and an open/c p si ng the secon

conmuni cag.i ' I cpr.dan th th r. iveniion,., by
appr opr i gt%gﬁgccgﬁf%rﬁﬁ%gg?rh(gm. RWiR&H ﬁleds%cgﬁ“d \%xlhpressgr (fZ?ﬂ i tt])rék n ar}itvepsely,
the operation can be continued by using the first compressor (2A).

Next, in accordance with third to sixth inventions, a refrigerant circuit

25  relating to the first and second inventions is specified.



di rectional selector valves (3A, 3B), various operation nodes as shown in
‘Figs. 16 through 34 can be perforned. By appropriately switching the
open/cl ose valve (23) in an operation nbde, conbinations of the conpressors
(2A, 2B) to be used can be 5 changed. Nanely, an operation pattern of
driving only the first conpressor (2A), an operation pattern of driving
only the second conpressor (2B) or an operation pattern of driving both of
the conpressors In2Acse2iyenidons)ét iperésmpposed (bhprsyidehemr fitiparafing app s@ogy @ssor
(2A) is broken, operation can be continued by using the second conpressor

(2B). V\he‘wmmeexgaﬁ oiod rREMRANRTEO(46( 3B) aﬁ&apm@&ﬁrbnaﬁueméaﬂ és(chhhgeré%@,pﬂ)at I on

can be continued by using the first conpressor . I'n accordance wth the
fifth
T VYU TS e LGS0 ABIAER o kd UE AR TR

channel are,confi ed by cooli heat ex chan S _use

col d- st or SRR g%regm In g8¢CORd Cg‘%ﬁpgﬁaﬁ 89“%‘? H’éd{arggl?:lh%ﬁe?or(‘ﬂrffsﬁoﬁ t he
second channel is conf ured by 15 an air-conditioning heat exchanger used
for aidr - coaelanigmi ealieps-soprepusiiesheaicaxshangem(bn angdphie agarsprelision
perfornms air-condi t| oni ng in a first channel and col d-storage/freezing in a
second chandlednismh@n is kenBgerddby anfivse ssmprés2Bj (24) landleeseconderomipressaran be
continued by the first conpressor. Further, in accordance with the sixth
invention@2B)n the refrigerating 20 apparatus of the third or fourth
invention, the first four-way selector valve (3A) and the second four-way

sel ect or vaI ve ( t I egt 3A,
38). The di schar%?%?é"éa;“é?gﬁm Bt ?"&S“’?E‘%P?Eé L

second comy g5 aF HAR) Ae dr?'(?xgd%ﬁfgretcﬂﬁlnjﬁ Q}a‘fﬁlké%@?gq Gl L

first fou -way se ec GVEN 8irce’ &

(4) d the 2 g‘ﬁgl ca l n si de heat exc ger %} in qu second channel
so adlt o BB+ ielgprasshispeA R, (S dYiariFrogeaal 8lechE) for
t he conpression mschanl sm(2) are connected via the first four-way sel ector
val ve (3Ayal¥et(3he Bidedigh-poessuimgasslinesddol 7 the firsEynd ssconé channels. A
application-side heat exchanger (41) in the second channel and the

heat - sourioarsivaje stleatorexadhar(§€) whichss eenfigured swas ahaid eapditde edfebeimgn. 5

Because of such structure, a direction that a refrigerant circul ates may be

rever si bl swvitchddnieeteeewadishstatein whithsa firdigrort (I1)seondniasszneith afoufid as
the air-conditioning channel, air-cooling/heating can be perforned.

- - Ef f ect spork iP@y &8d ﬂ@@@@hd"b&ﬁi‘ (Pb?c&inhﬁimbiﬂé?%ﬂpﬁ' thitdBoBAP) 833 Lfcond
mechani sm can be 10 switched between at |east two operation patterns anong

t he f'rststﬂazg%ﬂlc@lfm@rmg& r @ilg é&ﬁphhfates%ﬂnftﬁgag (ffs\ rt 3%% fgeond

conpressor he secon rn o riving on st' conpressor
(24) and tth 1Jt (93?%}11?nrunn1(c)z;te§jrv\|u¥11 He Pour ﬁ ('i’%(f 1S prov1ded on the suction

side of the compression mechanism (2). A low-pressure gas line (15) in the first

channel connected to a suction pipe (6a) for the first compressor (2A) is connected to

the first port (P1) for the four-way selector valve (3C). A suction pipe (6b) for the

20  second compressor (2B) is connected to the second port (P2). Low-pressure gas

lines (17, 9) in the second channel are connected via the directional selector valves

(3A, 3B) to the third port (P3). A high-pressure side pipe (28a) for a refrigerant
circuit (1E) is connected to the fourth port (P4).

In accordance with the third invention, various operation modes shown in

25  Figs. 2 through 14 can be performed by appropriately switching the directional



conpressor (2B). In accordance with the second invention, swtching between
“these three operation patterns can be performed. Thus, if the first
conpressor (2A) is 15 broken, operationgcan be continued by using the
second conpressor (2B). If the second conpressor (2B) is broken adversely,
the operation can be continued by using the first conpressor (2A). In
accordance with the third invention with its structure being shown in Fig.
1, as shoywitclingi 9slve? (BAL038)) 1Purther, X apptcprifteMenwiicAff e ToEF-alyon
nodes can be 20 perforned. In a predeterm ned operation node, either One of

two CO”W&?@&B?VQI%(B%EM Hﬁ)ﬂpgxgdtf‘gzﬁ‘go&’é cg%t a%% c%rf]srﬁ th%oﬁ??&éﬁ?@ﬁ tZEy . be

used. Various operations can or e us even WO
conpressors, (2A., 2B) .is.hroken,. t he operati on can be conti.nued. |n t.he
conpr essi | nbégé%daﬁ?i%efcgﬁﬂ%ﬁﬁopmy’c WP%@E‘SPspa(nfﬂ,’ 03”5}3“8%8#?13{ fhng”%ne of
the conpressors (2A,..2B) is broken, the operation can be continued by using
9 anot her “YRBXESIHUSA )t HeORETALIOR PRECHKR! doHneonL Y HiF s5608¢ pmprgsser @) or
conpared to the case of using three conpressors. In the third invention,
when the 1 pperatigamssters ef duyingsbethod] the sompagsofs Qi 1) cinalmnpérfamaied.he
second channel serves as an air-conditioning channel 5 as in the fifth

i nvent i onThes paoinathk firsthcdnmgresame24f) i$ beokepespération ehn beeosthded by using
storage/ freezing channel, either of two conpressors (2A, 2B) may be used or

tWwo Cconpr@gsetsndBYmpRsHISCAR)AWREMHH X ond 86hBHS s OPQTALS BltkendfavBRely,
performed in the col d-storage/freezing channel " in which stop of the

operatio r : - . e air-conditioning
channel . ntpﬁuo?%?‘{e%/(znnQéfgéggﬁ%ﬁ?ﬁg%g@%%&}gggﬁg?%@ oc(rgg&]zgt, "2B) is broken
during the col d-storage/freezi eration,. the gperatian n ,be. securely
continued. In acli’o?cd:gﬂ‘gaéw 'Vf”ﬁh ﬂﬁ%ﬁ?‘gﬂ} MY CePHORAES PP Wi in g}ﬁ)\?ﬁ GCRAIEE 16
through 34, for exanple, seven kinds of qperation npdes can be perforned,
and i RIPCH % Xl?) & theypopRressansi Zdg 2B are spanesded o parlichie @ highrent i on.
Accordingly, even if one of the 15 two conpressors (2A, 2B) is broken, the
oper at i orPI€asHIbaas pme ($leahdciherhighimressure gaupipk (8) isrconmectedwia Hireewvemsli on,
when the first channel serves as a cold storage/freezing channel and the

second chsehewbr selvee$3 As3Bht@highcpredsiiieqruisrithes HANDR) irethei first Bed kéddnd
i nvention, during the operation of the air-conditioning channel as well 20

as the opeiaaheRN Afsuttién piPedcal ToALRY fifsER3PecIOA L) is EMRRcleld Bne1oY- t he
two conpressors (2A, 2B) is broken, the operation can be securely

ot el PR ) P S i ) P Vs

15  compressor (2B) is connected via the directional selector valves (3A, 3B) to low-
pressure gas lines (17, 9) in the second channel. The suction pipes (6a, 6b) for the
compressors (2A, 2B) are connected with each other by a first communication pipe
(22a) and a second communication pipe (22b) provided in parallel. The first
communication pipe (22a) is provided with a check valve (7) for allowing only a

20  refrigerant flow from the first compressor (2A) side toward the second compressor
(2B) side. The second communication pipe (22b) is provided with a check valve (7)
for allowing only a refrigerant flow from the second compressor (2B) side toward

the first compressor (2A) side and an open/close valve (23) for opening/closing the

second communication pipe (22b).



25 to a first enbodi nent of the present invention. to Fig. 2 is a diagram
‘illustrating a refrigerant flowin the refrigerant circuit showmn in Fig. 1
at the time of an air-cooling operation7node. Fig, 3 is a diagram
illustrating a refrigerant flowin the refrigerant circuit shown in Fig. 1
at the tine of an air-cooling/freezing operation node. 5 Fig. 4 is a

diagramillustrating a refrigerant flowin the refrigerant circuit shown in
Fig. 1 at the tilfeadebrdanicerwithpate tfenrhfiavesidn,cey approppritellyi omitehigg.theéi g. 5
is adagramillustrating a refrigerant flowin the refrigerant circuit

shown i n cﬂ&uoﬁaﬁ C}E&%rtv'aﬁf‘esclﬁAa3§?CQMmP@B &woﬁ%o&éaeasfsrh%% ﬁngi%Bei@t' on

node. Fig. Is a diagrami | lrust'r ing arefrigerant flow in
(:ZBéfor

refriger Pt cl r %ﬁr]% %Eforme nB@'a%pr(ipr%ta J]seivﬁ&]mai ?lt:e Pé ?/chQeRf%\; er ant

the free IFagram i PIUS ref

flowmthe refrlgerant circuit sho n Fig. 1 at

ai r - heat |1Hdmo‘fﬂ,§rr%tt‘?’lbﬁmrﬁ9déom%l"bat‘%‘s the GOREF &5Or S (QUAs’t%]g} fhpe HS‘?‘SF?F} Ber ant
flowin the refrigerant circuit shown in Fig. 1 at the time of a first

patt ebn favanged.i Nemely.ranheparatign patserni afglropag anlothedbshoomprasser (24)i ana
diagramillustrating a refrigerant flowin the refrigerant circuit shown in
Fig. 1 atopehatidr paterh of dspdngdnheathtaecorfdecompressor(@B) ar anlopatativgy/ fateezi ng
operation node. Fig. 10 is a diagramillustrating a refrigerant flowin the

refriger ajftdreing Both 8Pt CWMpreBsdrs @2A 12B) calBe pefBratd a Thiak ) Whe@tdeeisst f or
the first air-heating/freezing operation node. Fig. 11 is a diagram

111 ust ratdo%r?ssro‘?f {i&)e ?rﬁroi(leﬁ)woggratt%% &k rBeg%'bﬂF]lhugd rké“'utsn%cm@ deBoff9: 1

at the ti rst pattern f a second air-heati i ng operation

"ot i ger PR .&f'@hovﬁhaﬁ B gecqh J%a‘ﬁpr@% FoB OB SIS HE, (e

second air-heating/freezing eration a di agram

i 11 udPr atQnsERLEOT 64t {vgepaﬂwqo BV\/“FH‘gttll?é éF F?@B?eéﬁ?f @f‘fku. t 5 shown in Fig.
1 at the tine of a third pattern for the second air-heating/freezing
operation node. Imiageondance withithadfifalminventiony i thegefrigesptingepparatis| fhen t he
refrigerant circuit showmn in Fig. 1 at the tine of a third

ai r - heat ithigdfarfenrthgneogeti ai,ithe appleation-side heat exchangers (45, 51) in the first

channel are configured by cooling heat exchangers used for cold-storage/freezing,
and the application-side heat exchanger (41) in the second channel is configured by
15 an air-conditioning heat exchanger used for air-conditioning.

Because of such structure, in an apparatus that performs air-conditioning
in a first channel and cold-storage/freezing in a second channel, when the second
compressor (2B) is broken, operation can be continued by the first compressor.

Further, in accordance with the sixth invention, in the refrigerating

20  apparatus of the third or fourth invention, the first four-way selector valve (3A) and
the second four-way selector valve (3B) are comprised as the directional selector
valves (3A, 3B). The discharge pipes (5a, 5b) for the first compressor (2A) and the
second compressor (2B) are joined and the joined pipe is connected via the first
four-way selector valve (3A) to the heat-source side heat exchanger (4) and the

25 application-side heat exchanger (41) in the second channel so as to be switchable



Fig. 15 is arefrigerant circuit diagramof a refrigerating apparatus 10
‘according to a second enbodi nent of the present invention. Fig. 16 is a
diagramillustrating a refrigerant floBin a refrigerant circuit shown in
Fig. 15 at the time of a first pattern for an air-cooling operation node.
Fig. 17 is a diagramillustrating a refrigerant flowin the refrigerant
circuit shown in Fig. 15 at the tine of a second pattern for the

ai r - cool itherebpiverhi and thedsuctibm fipgs (613 6b3 far theapmapnesdibusdachtning @) are
refrigerant flowin the refrigerant circuit shown in Fig. 15 at the tine of

a third pahh&stBd v tBraifbo Lol Rk ARV AVE ?ﬁAﬂﬂ@tth&o_n@i%hﬁv@qydi agram
illustrating a refrigerant flowin the refrigerant circuit showin Fig. 15

. Lhe CgRodls utd () 83hE SEBIERIOR R HeRCOREAGLY (4157 1 QRSRFLLANATOIC

20 Fig. 2018 a ‘i & ating a refrigera e refrigerant

circuit shqwin Fig. 15 t he tine of second, pattern f t he

ai r < cool g e Bed-Hprds sfle o chbinett D) S8 REoE Syt EhntheieBEvest ng a
refrigerant flowin the refrigerant circuit shown in Fig. 15 at the tinme of
a fi rgt pat t er n Begpusmof sudvsthectrse rdiresiionghat a refrpgerany. ciponlatss may Beyr am
illustrating a refrigerant flowin the refrigerant circuit shown in Fig. 15
at the tireecroibla isgborsdcpad tchamndlor Thie Whae thageaymer cltanonl iodeed Bs ghe 23 i s
a diagramillustrating a refrigerant flowin the refrigerant circuit shown
in Fig. &ir-aénditientigEhdheR aihcoslinaheainy é01 bé berfbrgeai ng operati on node.
5 Fig. 24 is a diagramillustrating a refrigerant flowin the refrigerant
circuit shomgeitn Fig. 15 at the tinme of a first pattern for an air-heating

operation node. Fig. 25 is a diagramillustrating a refrigerant flowin the
refrigerant ciregpi LR d. e 15 . [ . t or
the air-heati ngqul)g%?%{alg@% {r?}l?tge{hgl—flllé?]%nl{lgﬁ’aﬁl {%ﬁg%%lﬁfﬁg#ﬂggg}ﬁgg%mbé

refrigerant, fl in the refrigerant circuit 10 sho i.n Fi 15 .the time
of ol piished dehVots 5t KBS hBSAHAY THSrS RN e st Retes of iy agr am
illustrating a refrigerant flowin the refrigerant circuit shown in Fig. 15
at the tibeih tre farst cemprasaer @AY gk thg seeqnd camprepsast(2BY the sesandgpasisen af i on
node. Fig. 28 is a diagramillustrating a refrigerant flowin the

ref ri ger amtvieg oulyithe {Bststoowressor k2 4) anbthmtthirdegatiermeobdrivingendythegatomd n f or
the first air-heating/freezing operation node. Fig. 29 is a diagram

i |'I'ustratcbnigpressoe{2B)yenpadcotdanweiwith s Jeebnid gevemmions switthihg Heoweern theké 9. 15
at the tine of a third pattern for the first air-heating/freezing operation

node. 20 tified. op2Paticn paftbAd’ édR bl |pestorAlei NITRuY, S rthe RN CopP¥¥sbh (LAY is
refrigerant circuit
15  broken, operation can be continued by using the second compressor (2B). If the
second compressor (2B) is broken adversely, the operation can be continued by using
the first compressor (2A).
In accordance with the third invention with its structure being shown in Fig.
1, as shown in Figs. 2 through 14, for example, seven kinds of operation modes can be
20 performed. In a predetermined operation mode, either one of two compressors (2A,
2B) may be used or both of the two compressors may be used. Various operations can
be performed, and thus even if one of the two compressors (2A, 2B) is broken, the
operation can be continued.

In the compression mechanism formed of two compressors (2A, 2B), even if

25  one of the compressors (2A, 2B) is broken, the operation can be continued by using



shown in Fig. 15 at the tine of a first pattern for a second
-air-heating/freezing operation node. Fig. 31 is a diagramillustrating a
refrigerant flowin the refrigerant cirguit shown in Fig. 15 at the tine of
a second pattern for the second air-heating/freezing 25 operati on node.

13 Fig. 32 is a diagramillustrating a refrigerant flowin the refrigerant
circuit shown in Fig. 15 at the tinme of a third pattern for the second

ai r - heat i fighhéranel MhugPtleatiuotursade cofirgl cadde smplidied @k @bmiphtddtorthé cag a
refrigerant flowin the refrigerant circuit 5 shown in Fig. 15 at the tine

of a fi rs&mﬁé ﬁ{r@e c8fn edBisrd air-heating/freezing operation node. Fig. 34
is a diagrami ustratlng arefrigerant flowin the refrlgerant circuit

h Fig. 1 h f d pat for the thi
207~ heati ngt i e e §BF<L{'FW%HH§&Z%€% L TRRGRBPtICIERongs ot et

I nvention [First Enbo |rrenHrr£ first od| ment of the present, invention
will be dUS@BLHERFZINS ﬁhélsﬁ%ﬁf’cde‘? BPREIIT VS aS 8 aarffawqaggnmgavhmlael lis
a refrigerant circuit diagramof a refrigerating apparatus (1) according to
t he fiSr stasetbddie nBfth. mmnbon,efesp@ealbx|1ngt%pp@ﬁeapﬁsthe19p¢rgt1mmsctfatheed0bd
conveni ence stores and is used to performcooling of cold-storage showases
and fr eezitogpgsHosezase shantt] a¢itheroafl tvwig/icbaptesagrsi (2A,N2BF yebe udéd or two
refrigerating apparatus (1) has an outdoor unit (lA), an indoor unit 20

(1B), a Céﬂlﬁjpl’é’éwr@% hsédlCAc@&@1r?gl§r¢ﬁ‘¥dd3%Mét§oﬂslc@n b@?&_f&n%@f @R a
refrigerant circuit E) perform ng a vapor-conpression refrigerating

cycl e, The,gsf rgg@/?&%n | itk A@hx%ﬁ sRI8E slolbiliont dikcihs SRAIBRS 1 de

circuit for ora reezin for air

conditionin |n erefr| .er ant |rcut i s .confi SO as
Co be. capureAty WEift mesf HEshb Ao fAEL, The sishol et dht iy
betvve n an air-cooljng cycle and an ajr-heati cycl 14 The |ndoor unit
(1B) Vs i GRERRACEAS d2Ase? é) is hiPken GBIHIE HeF o8l EERFIBS T ERriTS PEr It e
air-cooling operation or air-heating operation. The col d-storage unit (1C)
i s i nst alnegatign ey He sewelyecontinedses to cool air within the showases.
The

In accordance with the fourth invention, as shown in Figs. 16 through 34, for

example, seven kinds of operation modes can be performed, and various operations
can be realized as compared to the third invention. Accordingly, even if one of the

15 two compressors (2A, 2B) is broken, the operation can be continued even further
securely.

In the fourth invention, when the first channel serves as a cold-
storage/freezing channel and the second channel serves as an air-conditioning channel
as in the fifth invention, during the operation of the air-conditioning channel as well

20 as the operation of the cold-storage/freezing channel, even if one of the two

compressors (2A, 2B) is broken, the operation can be securely continued.

Brief Description of Drawings
Fig. 1 is arefrigerant circuit diagram of a refrigerating apparatus according

25 to a first embodiment of the present invention.



freezing unit (1D) is installed at freezing showases to cool air within
‘the 5 showcases. Although only one indoor unit (1B), one col d-storage unit
(10 and one freezing unit (1D) are illwgstrated in the figure, the nunber
of units (1B, 1C, 1D) installed nay be appropriately changed. In the case
of a conpact system for convenience stores, for exanple, one indoor unit
(1B), three cold-storage units (1C) and one freezing unit (1D) are
connected. 10 <Quigdads aldiagrant Héusotstioh@od raffiigerant Aove trnite ffH garanopcarsi on
mechani sm (2) in which two conpressors (2A, 2B) are connected in parallel.
Further, srh%%vrpytﬁ%grl inht tﬁt&fﬁﬁaﬁtw&ﬁa dﬁeraﬁtnme way sel ector valve

(directional selector valve) a second four-way sel ector valve

(directional Selﬁgt s \éafllx ap‘ ﬁﬁ;s’tragl tghé Fe(%nggydrnﬁvfﬁ%(v i hectte?ﬁfgéxganﬁgi#&t( 30)

and an out door exchan source

exchanger. The, c ressjon, nmechani sm canfi gured n inverter
conpr essosrho(“Q'N“ gg\}l Qtdh%témﬂ?tépf“i’ laérfc‘?,‘ﬁ{ﬁﬂ/ég%t’gé)%&raél%%oﬁﬁver ter
conpressor (2B) serving as the second conpressor. The inverter conpressor
(2A) Bs confi gurldig. Byis a dipgranpdlystessingr erefoigerany flovs in H1d reftigprass syeuithat
the interior of a donme has high pressures during the operation of the
conpr essahowhhim Rigni atvbe teme obaffirsspatter By aifscezony operatidn byode.

| ow pressure done type scroll conpressor that the interior of a done has

| ow pressures duriign§ it hediapRind i e 8in gt 4 fe fEi@BFHNE TRW in THErdfigeFfdn€ircuit
conpressor (2A) is a conpressor having a variable capacity in which an

electric JRA i PIBZEI AL thd ﬁfja'%c&gt ti%t‘(@rhtt%t tl?é’f‘r@ei:ﬁgtcg Pﬁ:d}tar%ﬁ%t y is

varied stepw se or conti nuous e non-inverter npressor 2B) is a
conpressor havi cons ant cq |ch e ec motor i s rqtated
2t Certain revoﬁﬁngag it PER ikt e ey “t?ha el e

i nverter res (2 and n erter SSsor agre connected to
a hi gi-pr g pthée51“E‘Ejpg€ﬁfélrré@aﬁicﬁbf°r?g? re&ﬁﬂ"gt rﬁt‘@ﬂ“b‘? sure gas
pipe (8) is connected to a port of the first four-way sel ector valve (3A).
The di scharge pilp&. {5p)p disgramdlysiratingvarefaigetapiploss s the mlyigeranp cogided
with a check valve (7) for preventing a reverse flow of a refrigerant. A
gas si de shoovipor Figord atfthe henoof doair-hedingeomdranigemadé) is connected to a 10
port of the first four-way selector valve (3A) by an outdoor gas pipe (9)
serving as a | ovFipr 858 W &agas iliusratingt hectsigerind fovamele fifrigbant cieunf
air-heating, a highpressure gas line in the second channel at the tinme of

ai r-cool i dGvAl irfriy. 9 PEEAMY & DRt phiterr fortarst h{rﬁtea%gmeémgepa%%ﬁd to
a liquid side end portion of the outdoor heat exchanger "(4) is one end of a

l'i quiyd pi; ?dSIO) serving as a liquid line. Areceiver 15 (14) is provided
in the ha way of t he |IC|UId pi pe (10). The other end of the liquid pipe

(10) is branche i rst Qo cati ( a. second
communi cation Ii g %%?ﬂ ‘ﬁﬁlireatld’@t?jﬁegnlgﬁeag’# f&?’@ﬁgﬁb‘“‘et&%’&?r@é C“‘é“@ a
fin-and-tube heat exchan%er of cross-fin t , .and an outdoor fan (4F)
servi ng aRoWhEntigolrddhe dime OTR speieira eféi‘stZOthFof"ﬁé aapertuny freezinge

exchanger (4).
operation mode.

Fig. 10 is a diagram illustrating a refrigerant flow in the refrigerant circuit

20 shown in Fig. 1 at the time of a third pattern for the first air-heating/freezing
operation mode.

Fig. 11 is a diagram illustrating a refrigerant flow in the refrigerant circuit

shown in Fig. 1 at the time of a first pattern for a second air-heating/freezing

operation mode.



Connected to a port for the first four-way selector valve (3A) is a
‘communi cation gas pipe (17) serving as a high-pressure gas line in the
second channel at the tine of air-heatiillg, a | owpressure gas line in the
second channel at the time of air-cooling or a high-pressure gas line in
the first channel. A port for the first 16 four-way sel ector valve (3A)
is connected to a port for the second four-way sel ector valve (3B) by a
first connectingipi p2i{48)agrémddiustritong b hefripeeand]dwun tlvencfdgbent oircvitl ve
(3B) is connected to the high-pressure pipe (8) by an auxiliary gas pipe
(19). A pgr Mo L héati Beghed to
a port (t |O&§%F%Q?P%§§lggﬂn{:%g% irgéfp?ﬁtlfﬁggertsh\gladggtg%é%\E}allld\:/azl%g) byga
second connectin i pe (21). A port for the second four way sel ector valve
(3B) is CHRHFGN gt?%lgs a closed port. Nanely, the second four-way sel ector
val ve (3B) may be a_three;way S'fl ector valyve. The.fi r.sg fOLfr.-vv’{:%l sel ect or
valve (3A) is cdiigi bdivadiagram flyswatingaceiieerant Ty R Lhe EIFgPEnt Sl (see
the solid lines in Fig. 1) in which the high-pressure gas pipe (8) | .
conmundi cathesvnnitt Fig.hk abibeldiore gas Wisepagmaled thescron talrcgwertﬁ/frﬁgmpgpe
(18) conmunicates with the conmunication gas pipe (17) and a second state
(see the dpepktton hiodes in Fig. 1) in which the high-pressure gas pipe (8)
comuni cates with the comunication gas pipe (17) and the first connecting
pi pe (18) commungjgalgss aaiag)ral!ﬂ fetrath £aqe frgassal fHéw (A the MdTe g8RB@BI cuit
four-way sel ector valve (3 is configured so as to be swi tched between a
first st e L] i i I { ; Lhkary gas pipe
(16 comuinfEEtet A phdintg BE2 hie sl hecting Bepng enkhfid e LY 32018)
conmmuni cates with t second.connect i.ng..pipe 1) ca - see
the broken |ine lignhﬁ 45 B0y eFTAm %ltt quagéééi I)Oifa?;q/’egéggr%ﬁgg ?é;g%rgtu@
comuni cates with the first connectiiin pi Ee (t1821 and the cl osed port
comuidh ca%“é@r@wgﬁotahgécgééém?oéb‘ﬁﬁ%tc?"2‘6 eI (BY§NTIOR. et i on pipe (6a) for
the inverter co\%)_r essor (2A) is connected to the |ow pressure gas pipe (15)
serving as a | ovFigr d§damedigaram jiestraiingaa refrigerafhow|in i gedrigerapicircuitne

| ow- pressure gas pipe (15) is connected to a first port (P1) for the third
25 f our - vehovaeleEigon Svaltiie tin3C)f a Tiret paiterpries snae-gading peeratish niadepr ovi ded
with the 17 check valve (7) allowing only a refrigerant flow toward the
third four-vway sgilgeqtqs a‘d@égtﬁm(i:ﬂ@strbﬁﬂ%ﬁﬁefr@gdiaﬂﬂmmiiﬂghcpﬁdmitgewirit kRitchiz
suction pipe (6a) and the first port (P1l). A suction pipe (6b) for the
non-1 nver digfwf W{ge.slgo‘ft tﬁgﬁ)neé 3%§m9t&ﬂtefrﬁ 16r theSHL0B61iREbhefatidh thede t he

third four-way sel®ector valv . Connected to the third port (P3) for

the third four -\é\ﬁég?[}?gtgﬁ%g%l i\fﬁls{rﬁg),%iafrggr?gerﬁﬁtcﬂm iﬁ‘?ﬂé‘?&*rmig’régaxﬂicﬂ%u&ﬂ)

via the check v W ng on gerant flowto the third
Four shown in Fig. 15 at the time of a third pattern for the air-cooling operation mode.

Fig. 19 is a diagram illustrating a refrigerant flow in the refrigerant circuit
show in Fig. 15 at the time of a first pattern for an air-cooling/freezing operation
mode.

20 Fig. 20 is a diagram illustrating a refrigerant flow in the refrigerant circuit

show in Fig. 15 at the time of a second pattern for the air-cooling/freezing operation
mode.
Fig. 21 is a diagram illustrating a refrigerant flow in the refrigerant circuit

shown in Fig. 15 at the time of a first pattern for an freezing operation mode.



way sel ector valve (3C). Further, connected to a fourth port (P4) for the
“third four-way selector valve (3C) is, as described |ater, a branch pipe
(28a) branched 10 from a gas vent pipe 1028) fromthe receiver (14). The
third four-way selector valve (3C) is configured so as to be sw tched
between a first state (see the solid lines in the figure) in which the
first port (Pl) comrunicates with the fourth port (P4) and the second port

(P2) communi cat qslﬁwzn s & 'El@agrﬁimrl(lilu@ﬁﬁim%El’%frﬁgt(ﬂalﬂ fewandhstdtigefmeeirchn
broken lines in the figure) in which the 15 first port (P1l) conmuni cates

Four' L“Sﬁ@%?{» PR ??‘%?“%o““mﬁ POl hRRTh Cor e BTG pperRobler o°
M col
[ ow preseur o gadt i p3 it Rajseat b EaGa PSRk SR R AP Babdblar TReb ()

Stop valves (20) are provided 20 within the outdoor unit (I A) so as to

cor r esporfiog UElE. diSpddhe timee abe shiad pafipimfos 40 SreeringuPRPTAlipR mors)
provided with the check valve (7) at its branch side end portion fromthe

| i qui & pi pe (10)Figald it hdiagrenkillwatrating A)refrigeramnt flgwriadhe reftiigatan circuit
refrigerant flows fromthe receiver (14) toward the stop valve (20). An
auxi | i ar ysHovwatirdF{p. 18 4t2h¢ tings oDy Fasspatgerhifer aradi-eatingldjeratios armiect ed 25
to the liquid pipe (10). Arefrigerant flows in the auxiliary liquid pipe
(25) mainly at F13g8275h?atdﬁig?aﬁlfllﬁisfmﬂﬁgta'reﬂi eTHﬁ’t AYwWlihitRé Yeftig@ktind cRir (25)
is provided with an outdoor™ expansion val ve serving as an expansi on

oo ver TER PR ﬁé.ageﬁgg m%‘Z%'S?%”%f%LOL %‘%I%‘?‘? a8 optAoh e < e
i 14 10
et mer & comnecEignds b am?frﬁﬁku%&raéua.alfgﬁ‘f%ﬁerﬁv oY la.tﬁa f(f%frﬂaﬁa”fﬂﬂ

receiver (14) on_the liquid pip The I|gU|d pi p i's branched
into 14 brémﬂﬂl in §ig- dSptgbe tizey Oﬁétth}éérﬁ’aitﬁ’é’ bR Wah%‘ﬂ&?pf‘dﬂﬂmﬂ Fodeecei ver
(14). The branch liquid pipe (36) is connected between the stop val ve (20)
and the check vaFige2{1) adiagram drstatingiaqefrigqsapeflowan the cefrigerant arehit
liquid pipe (36) is provided with the check valve (7) allowing only a
refriger agfovid vFifgl DAt the thaeofid firktpatterpferen {ids? pirt oewing/froezing openation( 14) .
A liquid injection pipe (27) is connected between the auxiliary liquid pipe
(25) and fagel ow pressure gas pipe (15). The liquid injection pipe (27) is
provided with an el ectroni c expansion valve (29) for adjusting a flowrate

of refrigerant af, c?gdgg %éfgmo{l u@ﬁraﬁﬁ r@ﬂléérgm ﬁ?{vrijﬁqﬁé st e?&?ﬁ(:%? jfvent

pi pe (28) is conn e upp porfion o e'Fecery and

h ch h
(20) 15 prlso B i S h a8 it of & o4 yRRLEm B B ir-PEF RO T kRRE Pl

fromthe receiver (14) toward the discharge pipe (5a). As described above,
the brancPPPApen fromthe gas vent pipe (28) is 20 connect ed to the
fourth port (P4) of the third four-way sel ector valve An oi l
separator (30) iEigor8us dekdagrem besrragngp@rréﬁrsgrrrénbﬂgwdmhe ( ey icera cincyit

shown in Fig. 15 at the time of a third pattern for the first air-heating/freezing
operation mode.

20 Fig. 30 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 15 at the time of a first pattern for a second air-heating/freezing
operation mode.

Fig. 31 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 15 at the time of a second pattern for the second air-heating/freezing

25 operation mode.



of an oil return pipe (31) is connected to the oil separator (30). The oil
‘return pipe (31) joins the liquid injection pipe (27) at its other end and
is connected, together with the |iquid i3njection pipe (27), to the

| ow- pressure gas pipe (15). A solenoid 19 valve (SVO) is provided at the
oil return pipe (31) between a connecting point with the liquid injection
pi pe (27) and the oil separator (30). Afirst oil-level equalizing pipe

(32) is connect eﬂ_gbszwmié%ﬁnﬂm@trﬁﬁhg aRefideraht 116® ihINEFdigefMTRIREROT
(2A) and the suction pipe (bb) for the non-inverter 5 conpressor (2B). A

second oi};-].ev LZl 0ip. ) gl 1 : t he
mon- | nver{isp it Bl FRER b BRI § ik pRi AN AR RS RER IR N /TR
conpr essor %2@%) The first oil-level equalizing pipe (32) and the second

oi | -1 evel 48 ’i‘??‘h‘%' pi pe (33) are respectively provided with sol enoid

val ves (SV1, SV2) as _open/close nechanisns, 10 In_accordance with the first
embodi ment, by a}%)‘{gr 83115 addagrappidhistignag adehigararslowdn dhe refrigsrand sewiy
SV2, SV3) in a plurality of operation nodes, oil is returned fromthe oil
separ &t orsi{c3@) imntigoills- hkevkt tBnealfi z diisopaitsrpdof ar tleod bet-hestmg/freezing
conpressors (2A, 2B). <lIndoor Unit> 15 The indoor unit (1B) includes an

i ndoor heggeratiehangRy, (air-conditioning heat exchanger) (41) serving as an
application-si de heat exchanger and an indoor expansion valve (42) serving
as an expansi on PRCBant §iadim ﬂﬁétxﬁtiﬁg_aqtefﬁgi@ahmswrinhﬁ@}eﬁi@smﬂg%u(ﬂl)
is connected to the communication gas pipe (17). The liquid side of the

i ndoor he chan 4 [:S..C I i k : 20
(42) o t AL EDRRECEs O e UeCOPTRELRH Kb oy ROl RRER A RLiKE
exchanger I$412. IS, (gg a fin-and-tube heat exchanger of cross-fin type.
An i ndoor ORLAUPABYOU%er vi ng as an application-side fan is disposed so as to
be adjacent to the indoor heat exchanger (41). The indoor expansion valve
(42) Y& configured by an el ectroni c expansi on val ve. 25 <Col d-Storage Unit>
20 The cold-storage unit (1 C includes a cold-storage heat exchanger (45)
serving as a cool i ng heBeseXuzniperC{eyapg Oattahe Iaventionol d- st or age

expansi on val ve (46) serving as an expansion nmechanism The liquid side of
t he col d- Fiestd&yrbédaiengxchanger (45) is connected via the col d-storage
expansi on val ve (46) and a solenoid 5 valve (7a) to the first comrunication

liquid pipe (11)a flafRinhodilRnE VrdneREAGE VARSI MIVE Mesdrife mhgethlle
sol enoi d val ve (7a) serving as an open/close valve are provided at the

upstream ﬁ‘j:rg‘ﬁufa?{ertbrﬁgﬂf:%(?ﬂé%i?e{vgﬂg? heat exchanger (45). The sol enoi d val ve
p

(7a) is use or a therno-o ation. The gas side of the col d-storage
heat changer (45) js connected ta the | ow pressure. .gas pipe (15). A
refri g;;r ant pr eslgfﬁ)'ef C%\?ab%ﬁ'ﬁefadﬁ chcé‘églﬂirI%%ralglf Of H’ere?f)’l% I%B}%‘?ggéarﬁélgt ey
exchanger (45‘1)1, is | vvetr than that of _the indoor, heat exch?gf;er.émre?. As a
result, a27@ffdingeioathe 15hsBILdImAN, o APt ieiliRerabinerappatiPy (L} by Hgkalied At
exchanger (45) is, e.g., -10C, and the ref riﬂer ant evaporation tenperature
of the i ne@VBENiRIKE BERANGels Ysed)toj perferny cooling of poddseqrpgeshawcases raadi t
(IE) structures a circuit for performng 15 evaporation at different
t enper at ufreszing showcases and air-cooling/heating in the stores.
The refrigerating apparatus (1) has an outdoor unit (1A), an indoor unit
20  (1B), a cold-storage unit (1C) and a freezing unit (1D), and comprises a refrigerant
circuit (1E) performing a vapor-compression refrigerating cycle. The refrigerant
circuit (1E) is provided with a first channel side circuit for cold-storage/freezing and
a second channel side circuit for air conditioning in parallel. The refrigerant circuit

(1E) is configured so as to be capable of switching the second channel for air

25 conditioning between an air-cooling cycle and an air-heating cycle.



The col d-storage expansion valve (46) is a tenperature-sensitive expansion
‘'val ve and a tenperature sensing bulb is nounted to the gas side of the

col d- storage heat exchanger (45). The apening of the col d-storage expansion
valve (46) is adjusted on a basis of a refrigerant tenperature at the exit
side of the cold 20 storage heat exchanger (45). The col d-storage heat
exchanger (45) is, e.g., a finand-tube heat exchanger of cross-fin type. A

col d-storage farmHedifdosLiumitNdBISs anst8i®ed ag o @n shlesiosposatlisseorefigured he
adj acent to the col d-storage heat exchanger (45). <Freezing Unit> The

freezi Ng Jiptdrnd Hait-BESIHIE DpBrdi a1 BE-NERInCHFLANGRT (RLLoRRLMHAL @hita 25

cool i ng hHeat exchanger, eezl ng expansion valve (52) serving as an

expansi o 21 .mechani sm and a_ bogst e r . ryd a

oz ng WGF BTAIEN 68 ThBE S ofe 0 hEYasEE 7 5531 Bl b eisholalis. R1be
exchanger (51) is .a branch |iqui ipe (13 ranched fromthe first
comuni cdf¢EME i Wit 1M pss Gﬂﬁﬂ?HGga&a?@Ségﬁ%iSBoW&f‘% o790 n‘HrtWétll’lfr} d8Si ng
expansi on valve (52). 5 The gas side of the freezing heat exchanger (51) is
connedt ecshowcabes. sAlthowgh enlyeorsf indner wiip £1B). ansrasl &stsagg Bt (b() and one
connecting gas pipe (54). A branch gas pipe (16) branched fromthe

| ow pr essigezig@aniti (AD)( dre) iliustratednrcthedfigore hke dusrhearndainsisdd Byf 1€HeED)
boost er conpressor (53). The branch gas pipe (16) is provided with the
check valiyera(1él AR¢ B aBptoptRREyAERIngedd) In AReOtdsel &t HF CorRpat {BfImhRyi ng a
capillary tube 10 (56) is conneCted between the oil separator (55) and the
connect i o] 4 (o] :

ot ger A YERieREESiop & Hor SREnPRISHERTRATD 7k (AN AES IO,
refrigerant, evaporation.t erature of .the freezing heat exchanger (51) is
| ower t hathd ¥ rS?Z'f’ﬁémétoﬁ -s?rSrcé’QBcﬁggt exchanger (45). The refrigerant
evaporation tenperature of the freezing heat 15 exchanger (51) is set to
be, d0g. <Ouigeor ¥4dt> r eezi ng expansion valve (52) is a
tenperature-sensitive expansion valve and a tenperature sensing bulb is
mounted to the dgee eutdeobunithd A)r cunprisesHe a0MPrIssigaechaym @génfw@éhi ng
heat exchanger (51) is, e.g., a fin-and-tube heat exchanger of cross-fin
type. A ftweezompreksors((28) 28jrave cgnxcted oophialigl.f BEnrther, die putslodr 20itddAds t o
be adjacent to the freezing heat exchanger (51). A bypass pipe (59) having
t he checkeondhiges(ardirst FoOWA9GeREtd10IMRE (it d i dranbeletiongaDay (PAPca {debhdat
the suction side of the booster conpressor (53) and the upstream side of

the chec kfo\ﬂ?—'vyare?bgeﬁctBP v%@%) @ﬁ%ﬁgﬁggla&lé’étl%fe vﬁﬂt(@% é?‘f}?,t'f'ﬁliﬂj BANAN 9P sSlieforof

t he booster conpressor pass pl pe s configured so as to

wbn B ek (EC BR Lo REIPRY B3P extlech 347 BB e B rhPA, Ry SR ABRT T

channel > Th‘ﬁ refrigerant circuit (IE) is provided with various sensors and
swi t ches.S*§"#R&Thi gh- pressure gas pipe (8) in the outdoor unit (1A is

provided with a high-1evel, ) . i .
The compression mechanism (2) is configured by an inverter compressor

(2A) serving as the first compressor and a non-inverter compressor (2B) serving as
the second compressor. The inverter compressor (2A) is configured by a high-
20  pressure dome type scroll compressor that the interior of a dome has high pressures
during the operation of the compressor. The non-inverter compressor (2B) is
configured by a low-pressure dome type scroll compressor that the interior of a dome
has low pressures during the operation of the compressor. The inverter compressor
(2A) is a compressor having a variable capacity in which an electric motor is

25 controlled by an inverter such that the capacity is varied stepwise or continuously.



pressure sensor (61) serving as pressure detection neans for detecting a
“high refrigerant pressure, a discharge tenperature sensor (62) serving as
t enperature detection neans for detectiyyg a hi gh-pressure refrigerant
temperature and a pressure switch (63) which is opened when the high-Ievel
refrigerant pressure reaches a 10 predeterm ned val ue. The suction pipes
(6a, 6b) of the inverter conpressor (2A) and the non inverter conpressor

(2B) are TRSRRALINVEHYr @691\5&&?& 2B id ﬁ%d?ﬁﬁr%?wreha%ﬁﬂ?% SofBént @a?acﬁ?ri‘ﬁi ng

as pressure detection nmeans for detecting a | owlevel refrigerant pressure

and SUCt'\?Hicthgéﬂ?glre@{rwﬁo?&fpﬁqlb?‘atéc?gt ceﬁzéipsr%é’l'u@i%%ﬁs tenperature detection
15 neans for detecting a low pressure rerrigerant tenperature. The outdoor
heat exchanger ( i S pravid ' out doqr heat, .exchanger sensor. ()
Corvi ng. ae P empodelReaPe (o 50k e R BV e set ey A Fr ek e e 24)
tenperature or condensation tenperature which is a refrigerant tenperature
in the owidbdonhidyertex aearyessor4(2B)riee cwangeeteduig ta (igh-presspreogagdepipgi t h
an outside air 20 tenperature sensor (70) serving as tenperature detection
means 5f or(disthacgé ppeqi8)oandabe hah-ptessergspipe (8)his condected e atpoekefihieger
(41) is provided with an indoor heat exchanger sensor (71) serving as

t enper at ufigst FohieSidyosel saan S afver (V). e ThieNdis Siur8Y 3HE WhPort BRPESREAV S RN
condensation tenperature which Is a refrigerant tenperature in the 25

i ndoor h g@"@ ; ; ’ v Vi ng
as 23 te‘gérlr%lg&gtur egag gg‘%‘ilgg&ln%egﬁésc?%r%y Ié???ﬁgq’téy‘gﬁ’éﬁl e ﬁvgegsre?rll(t)&gf
terrperatugffiri%]cpe{ cevi ded at the gas side of the indoor heat exchanger (41).
Mor eover, HeE i Gor uni t (1B) is provided with a roomtenperature sensor
(73) serving as errper(g ure det ect éﬁn means for deit ecting .an indoor air
tenperature. 5 A EHF I Gt Ej‘ém(oé]rﬁf §yfdoardicap pxehanpges () is cgnagcted to a
tenperature detection nmeans for detecting a tenperature within col d-storage
showd&s espars of thw/fisd donnwaiselestar-wl ve 63k) bnan ogiddor gas pire@) sgriingpenat ur e
sensor (75) serving as tenperature detection neans fox detecting a

t enper at uow-prashure gaedmientp sheoveasrls channei ey ittledime ¢fheirfheaatnigng bigh-
(1D). 10 Qutput signals fromvarious sensors and switches are inputted to a
control | gire80p gadhing iaahé ceddrelr cHaBAY1 4tsthe @ithé gHRA FingSort DhizPPpregburkhe
operation of the refrigerant circuit (IE) and to' performcontrol by

swWi t chi gy Rey@NidiHedfrs2ch@RR Al SHhelREED 4 fqhRl §88 ChidiRAtibAlE the Diloor

controller (80) controls, at the tine of operation, start, stop and

he-non i RAEFQlerzBt (IS hP¥RELFR LGATPRBRRD ocfPhne Auaidyifien s BBl
cont ol | a4 aoprapana bt eamyiag oF TERas Pt Uy Tobither s o Fediquif, 3y

and open/cl ose operations for the sol enoid valves (SVO SV1, SV2) of the
oi I ret urliPpi Q) (8 Dranehed HEo i fursteGInmawieation Hui pe (BY, anby’ sgeandhe
el ectroni c expansi on valve (29) of the 20 liquid injection pipe (27).

Mbr eover ,compauaingtionl liayd pgm (I%dntrol s the sol enoid valve (7a) in the

col d-storage unit (1C) and the solenoid valve (7b) in the freezing unit
(1D) to be cl oséthabutdoer heateexathahper (h)-iof €.g.,-a Gnearal-tube-hddexkchaper afi ons
perfornmed by the above-described refrigerating apparatus 25 (1) wll be

descri bedross-2if tgPe,aéiﬁDJrﬂ@lﬂ_@@oMfdnr(4tF*)%¢f\iiﬁ§'ﬂas amHeatidebE fad s dispgredisbayr ed
so as to be capable of setting seven kinds of operation nodes as foll ows.

Specizii cablpe adihicdnt tgqﬂé ngaﬁz%re?nmn)as to be capable of performng 1~

air-cooling opération of per g only cooling in the indoor unit (1B),

20 air-cooling/f ' erat | of .95 si t aneous] er f or m :

air-cooling in t%‘%?féﬁg%orqgu%iﬂorfl%gf ‘Qﬁdﬁé%ﬁh‘ﬂg“'f% %"K"e 8r0|v&ivset BSQQJeISu'ﬁi t

(10 and the freezing unit (éLD)) 30. freezig oper ation oI, )
communication®gas pipe (17)  serving as a 1ggh-}g)ressure gas line in the second

channel at the time of air-heating, a low-pressure gas line in the second channel at the

time of air-cooling or a high-pressure gas line in the first channel. A port for the first



performng only cooling in the cold-storage unit (1C) and the freezing unit
"(1D), air-heating operation of performing only air-heating in the indoor
unit (1B), 50 first air-heating/freezing operation of perform ng
air-heating in the indoor unit (1B) and 10 cooling in the col d-storage unit
(10 and the freezing unit (1D) by 100% of recovered heat without using the
out door heat exchanger (4), second airheating/freezing operation perforned

when an gh{ir-ReRtdeNta0vdlve 3RS is fhrieBRAAD aiprt férldBk seesmd fsurakay Belettore of
the first air-heati ng/free2| ng operation and 07 third airheating/freezing

oper at | on, P‘%{]@W? c&ﬂ{%cﬁh%ﬁnﬁf‘ g ability of the indoor unit 15 (1B)

is insufficle |me 0 t air-heating/freezing operation.

These operati on be car i ed out | eas { t.her

CONpr essors. gD fé‘ﬁfl S%?HBH SUhL 6?%?% oaﬁ ?T&%T@L P§8 1?‘L:is‘?‘%%eﬂzlfing
operati on, ~5 f| rst ai r-heat| ng/ freezi ng . operation and second

heat i ng/ figkDraguspBinst BORY 28i AR aryreas rPép‘?:bWSr dspertdoy tig sespnd folr-way ysed,
or both of themmy be used. 20 The respective operation nodes will be
descr Shedelpeni Valval (3B) is@onAkctedatol a poricibirdtpahPIneohithe dund ifouy-way
operation is an operation of performng only air-cooling in the indoor unit

(1B). At dehrtéd v@vef3Uhdyad Eecvndl dormeoRas ipo(21)asA Poewor theFegond fowml y
the non-inverter conpressor (2B) is driven and the inverter conpressor (2A)

Is 25 stqp Qelectm?%aﬁ% (§h2‘4‘%1c@1¥f1§\1}€d§9|a'c%§eh%$t 'Narﬁb@ tie sdcbfd ffbuisvay

f our - way s ector va the second four-way sel éétor valve (3B) and

the thi Ir: rI cgcgr ??h?ﬁf S/rbe\/ﬂﬁ’x%e(\i? &o?‘Q" red to be inthe first

state. H& '3u expansi o ve ( , the sol enoid valve (7a)

in the col d-storage_.uni and t he i.d va ezi ng
unit (1D) are cl g“eg‘ st HB cstell‘ifﬁ%vﬁﬁ’ﬁa(ﬁgﬁdﬁ RV ‘@Br‘“((%‘g a&to i’ﬁé“il Efﬁﬁ
injection pipe (27) is closed. Under this state, a refrigerant discharged
fromlhe hesweemaditststatedpen dissohd( sy in Figwdl iR &fhl@}hﬂwrhlggtprﬁwre ggypipe

sel ector valve (3A) through the outdoor gas pipe (9) into the outdoor heat
exchanger(8) 4pmanuhicstes ovidle tise dutdboe gas pipe §B)darrdsthe Hestanomngcting pipse (Mough
the liquid pipe (10), the receiver (14), the second comrunication liquid

pi pe (12)conii@nidatsowitdxpancimmuiidavion(gad) pipet @ 7) kadi adecondhetate eeehthnger
(41) and then is evaporated. The evaporated gas refrigerant flows fromthe

communi caioRBn 98s Rh B8 ( iL)7Dn WRICHUGR ﬁl@ﬁ ﬂrb§s’iﬁre bas hipegs)sedemualcara! wah( 3A)
and the second four-way selector valve (3B) into the second connecting pipe

(21). I V. g f 189 ddhiem

o nvei‘?ér%ggké?@@gﬁ 228%55% FEDCAR LT ARoRE ol BRSO Spfmunicptes
(3C) ‘&gg {lefr er ant %) ting such circul ation, coollng wWithin a store
i's p Pf or &rrg-a(sj(%l? @3/ Freezing Operati on> Thi s

air-cooli ng/free2| ng operation an o n. aneousl y

perform ng air- cbdt F5egnddoys- I‘N@ylsﬁ&t‘i&?f .J(lg)g)s CQH E’lohfbg tPjP fiched
cold-storage unit (1 C and the freezin un|t (1D The coollng in the

col d- storl:s@wegmatflr@mt@e (aeitherrolid lérssi ind'ignk tin (Minp thecaurdHanyegssinipg (Rl y i n
the col d-storage unit (1C), cooling only in the freezing unit (1D) and

cool i ng icormiuhicates wthdbé dksbdlpagteanmm: firsCyomredtingepipe €EY)i qognmnnica(esD) . A
case of performng cooling in the both units (1C, 1D) will be 25 descri bed

herein. w8 the setmincdnietiifg pde QU1 iang atseeond staco@let Migd brakeailigsop@igt i on,
both the inverter conpressor FZA) and the non-inverter conpressor (2B) are

dri t
ri V?O. andint BRidAORE a‘ﬁ&ﬂ?ﬁ%a@iﬁ;% (fﬁ::t‘)onhﬁuﬁ‘icﬁﬁés%iﬂ\{% fifst o%ﬂﬁmutt%%fp?econd

fsoli ines in Fig. four-way sel ector vaI ve , 5
-Wa 3C
S\(/)viu'[che)(; ‘tsl%l)(-‘;i();’%q[]e c?c}s\éﬂfp(oﬂ?’%orﬂ{%nﬂ&?ﬁ]e sgtlhfg(r%gléo ?’glg%lj ]\f?g (39 are

col d- storage uni 10) nai d val ve e freezjing, upit

(1D) are opened, ﬁ\vﬁgﬁcF‘Q“tPHBe (Sg’l’e)dg%rt% ExBX AL LR Te&? Of %Pfs c%'}%’gtegi. toTﬁ‘@

i ndoor expansion valve ( 42} is | i )
ow-pressure gas pipe (15) serving as a low-pressure gas line for a first channel side

circuit. The low-pressure gas pipe (15) is connected to a first port (P1) for the third

25  four-way selector valve (3C). The low-pressure gas pipe (15) is provided with the



controlled so as to have a predeterm ned opening. Further, the opening of
‘the 10 el ectronic expansion valve (29) on the liquid injection pipe (27) is
adj usted so as to control a degree of ggperheat of a refrigerant sucked
into the inverter conpressor (2A). Under this state, a refrigerant

di scharged fromthe inverter conpressor (2A) joins a refrigerant discharged
fromthe non-inverter conpressor (2B) at the 15 high-pressure gas pipe (8).

The resul drark vabi €D mﬂf\ﬁihgemylta refrover aft oW IO atd KIS tHied Fourawa s eéleetopr
val ve (3A) through the outdoor gas pipe (9) into the outdoor heat exchanger

(4), and } S i : : ARr.ant .k rough
the 11 qui thiee SSE) BERERSe Pah AL iabord G INEREh B | LR 1ok (BT o2
first co ication liquid pipe (11) and the second conmuni cation liquid
pi pe (12)% 20 The liquid refrigerant flowng in the second comuni cati on
liquid pipe (12) flows thro%ﬁa t he i ndoor expansion valve (42) into the

i ndoor heat exch&fyetion pine (6 dox HernansinKealsh FARPECS AL his CPRacEqd B~ at ed
gas refrigerant flows fromthe comunication gas pipe (17) through the
first 5 owecnnd poet @) dor tted therd Bwix-wandselbetos ¥abied 3JurCornectad tocthorthivdl ve
(3B) into the second connecting pipe (21). Finally, 27 the evaporated gas
refri ger ggdrt (BB forsthichthirdgfoukveayt félectot autvewdC)sil thetsetonvdkwendcdinyg pipet he
non-inverter conpressor (2B). A part of the liquid refrigerant flowng in

the first99RMaia CAldcRMNV VA )R Wi g(chly afﬂe@x“i%eﬁahf AYaNt IR daRE dhisd 25 @9e
expansion valve (46) into the col d-storage 5 heat exchanger (45) and then
i's evapor el Thewot r | | qui.dnr i iLAg in
the f1rst sonsiiriat s RGH BknBE"doreeltoios THbBngfot @3 Ak ahe MYEY

pi pe (13).and the freezi ansi on, val.ve . (52) into the freezing hea
ExEhangerPRsM et RE T CUGD G aiesFrbr e 1eh 0, Brueb Fior: B§R) Bpanehd
evaporated by the freezing heat exchanger (51) is sucked by the booster
conmpridssdfopisagas 86‘?1‘1?‘8%2@ from therrereivantl4dnen di scharged into the branch
gas pipe (16). The gas refrigerant evaporated by the col d-storage heat
exchanger (45) jDinthithéowaway eslecipevahie BGcisanogéiguiedre aheo booutitshed
conpressor (53) at the |ow pressure gas pipe (15 and the joined gas
refriger ardtweeh wr fisst tseate [{eed theesdlat linesr dssfigufed Ap. wiishlthe fogopdan@®@d)w t h
t he operation node for the air-cooling/freezing operation, by the

refri ger ag¥mmaRRAtdsNYith Wed fduirfipd (P Han Bihle s OMd pért (PR snmuni i with
performed and the interiors of col d-storage showases and freezing

showe asesth@rtﬁirg ‘ﬁgthgg’&) nd a6 E&Qtecﬁﬁié ?’}é( %&?eéﬁiﬁ?ﬁu %ﬁﬁ#&?i@&ﬁf&ttw“ s

an operation o pi'ng the 1ndoor per ng’ cooling 1n the

nct ddes T ot SpHbsouRR b AEs nE RSB Mot ) B B ePR e ¢
(10 an oper 2l R, iR Hhe B ostlpty o0 1m0 10 the freezing unit (1D
The first communication liquid pipe (11), the second communication
liquid pipe (12), the communication gas pipe (17) and the low-pressure gas pipe (15)
are extended outside from the outdoor unit (1A). Stop valves (20) are provided
20  within the outdoor unit (1A) so as to correspond to such pipes. The second
communication liquid pipe (12) is provided with the check valve (7) at its branch
side end portion from the liquid pipe (10), and the check valve (7) is configured so
that a refrigerant flows from the receiver (14) toward the stop valve (20).

An auxiliary liquid pipe (25) for bypassing the receiver (14) is connected

25  tothe liquid pipe (10). A refrigerant flows in the auxiliary liquid pipe (25) mainly at



and an operation of performng cooling in the cold-storage unit (1C) and
‘the freezing 28 unit (1D). A case of performng cooling in both of the
units (1C, 1D) will be described herein8 At the tinme of the freezing
operation, there are provided a first pattern shown in Fig. 4 for driving
the inverter conpressor (2A) and the non-inverter S conpressor (2B), a
second pattern shown in Fig. 5 for driving only the inverter conpressor
(2A) and thetthme df pat-heatings hohe auxilfarg ligoid pipedf25yiingrovidgd twieh aprutdoogrt er
conpressor (2B) when the inverter conpressor (2A) is broken. During such

oper at i ongy ahgﬁmb%l%e('%Y%@Wlﬁé%rar( %T%Iaﬁsﬁoﬁrn'xé/&'&mshhe PRECREIIOD IV (72
second pattern i s usual per f 6r med first pattern 10 is performed at

PRI °A19aadfﬁ?ﬂge*m£*rst9%9f‘t {fer Rk R PR APEIREGIBED b} iechiife" * o
four way SBARSt tsraqrérﬁe*g(%lffaﬁ%tt%@cgwesﬁﬁ)?%ﬁ%%&% élé@fﬁb sHherdiecky) *

are switched to be in the first state, and the third four-way sel ector

val ve 5 30jalve (Bvis pharsd bebwern @ ponnrstisgpeint withihe aumbanoliewidinipey @5) and7a)

of the cold storage unit (1C) and the solenoid valve (7b) of the freezing
unit (1D)tharreccipendd) oantdietlpid pipgo(k0)expansi on val ve (2G and the indoor
expansi on val ve (42) are closed. 20 The opening of the electronic expansion

val ve (29) of tHEehd iigutiddi RBJ(WHSQJMM]M 1ﬁﬂ)75bta$1cﬁdlqtﬁﬂg@bd 69 betedntthe
control a degree of superheat for sucked refrigerant t the tine of

t her mo- of & dcR tahee wj Qnéttﬂé 49&:1»& m)chrﬁe%am li utdtﬁ ;feogts?%w gect%a' t

(10 is stopped, the sol enoid valve is cl ose ime o

t her no- of i

st opped, l{eﬁ{’v@eﬁg@ £{o eng%(i(glﬂat?'g c?'grglék'gﬁ'o dg Sgg&rl) ogtajl r lBi%rjt‘g))essor
(53) .is 0 Th|$|s applied to.th nd an terns nder

{ it s 107 at B¢ Brgrich, Wb aio® AD6k Faptda0ed v M }ﬁFgrY e dahaheSens ophag and
the non-inverter conpressor (2B) flows fromthe first four-way selector 5
val ve (3AgfiigesnyHophoputhgsseonddigpidriped)l2) tawardtbesaeaiver (Idat exchanger
(4) and then is condensed therein. The condensed |iquid refrigerant flows
t hrough the |i quAdiquigenj€¢didon pipet (27¢ iy ewviectad fetdeen thoawhdiafy tigtid pipe
comuni cation liquid pipe (11). Then, a part of the condensed liquid
refriger a2s) khowse ldw-Quessutdgas plpd- ASYr Jge lenansjeotion Piye (XAGk providethe
col d-storage heat exchanger (45) and then is evaporated therein. 10 The

ot her parwijtRfantedécttdiible a{ri%ﬁdiﬁ gEvanboy f&%ﬂgtﬁﬂg@a ﬁbwsffatec@ﬂwg&%t ki qui d
pi pe (11) flows through e branch Ti'quid pipe ( and the freezing

expangi on; o‘f?gﬁf@%%ﬂrlg‘ﬁgmtdhﬁ doHidRZ ITHY g*&?%n@ﬁ@@ftggffs c%ﬁi‘x):?t@%e{\lr‘eee”: thé

evapor at e the as r frrgerant evap reezin
exchanger sucked by the ssor (53) essed hereby
and t hen ‘t:ﬁ rpan§8 tﬁ cé”Y)erraEQ c‘éér%el§§pe g‘gp e fVEGF ant
evapor ated by the coI d orage heat, ex nger (45). joins the

refriger&ift™ RSP NS Sngftshlée‘HoB’sPteeE So‘rsrri?r@é’kqfrd Wity the Clt’?ﬁ% Vehipr@dsur e

gas pi pe 15) A part of the joined gas refrigerant returns to the inverter
conpr esscllqwing oy a redrigerpait fnw fraietboreseaver ) ttowand the dischewget mipe
conpressor 20 (2B) via the third four-way selector valve (3C). By the

ref ri ger dd0).r epedesergpesiuatho v, rthel tatndn pippo (2Bt ioag thes haswesepipen(8) risezi ng
showcases are cool ed. A degree-of-superheat control utilizing a tenperature
sensi20g konbetdperthefomth bort (P9 oInROtHIed Gdurt Way Geledtdt I3 €)X Pansi on

val ve (46) and the freezing expansion valve (52). This is also perfornmed in

the followi ng opgy 8hisePaRtdL @0 provided 3 SRS ghadeSite gas pipe (8). One end
of an oil return pipe (31) is connected to the oil separator (30). The oil return pipe
(31) joins the liquid injection pipe (27) at its other end and is connected, together

with the liquid injection pipe (27), to the low-pressure gas pipe (15). A solenoid



30 In accordance with the second pattern for the freezing operation, as
‘shown in Fig. 5, only the inverter conpressor (2A) is driven and the

non-i nverter conpressor (2B) is stopped9 The third four-way sel ector valve
(3C) is switched to be in the first state. Settings for other valves are
the sane as those in the first 5 pattern. Under this state, a refrigerant
di scharged fromthe inverter conpressor (2A) circulates, as in the first

pattern, vdlvé (SVORiY p@stided atctheail fetGinE)ipel (B1) béﬁ&utﬁm{nd@ﬁﬂg pYethafger
(4) being a condenser and the col d-storage heat exchanger (45) and the

freezing Jﬁ?gﬁﬁ&%ﬁ%gg&? ipglg%zz@%@qh@w&r %}é%ﬁg;oﬁhe second pattern is

di fferent rom-t pattern in that t on-inverter conpressor

(2B) is not used in the first.patter by the circul ation of the .
Ferti gerant, oo A tebp Ve SR b Padd chifebl Sttt Seitea
--Third Pattern- In accordance with the third pattern for the freezing
oper at i on}?ooo{gogﬂmvme&somwssef (2 304 Hie SYGHOP RS £&d) f%aﬁlm%ryweem is
driven and the inverter conpressor éZA) is stopped. In accordance with the
t hi r d Spatcanpressey (28)t He s¢¢ansk oibdeved equakameipips (3Pris chanected bstweea thhe
sane as those in the first pattern, including that the third four-way

sel ect or d@hy of (B on-$nwemtdradodthressdr g2 B ahfiehs aonivth gipat(6a) Mdrithe ifeter

i nverter conpressor (ZA) is stopped. 20 Under this state, a refrigerant

di schar geghhpREI SN AYONThE YRS 6il-16RTRIgBaRIng(ABE (B2] 61l AhESecd bil-18018
first and second patterns, in the refrigerant circuit (IE) wth the outdoor

heat exchanger }r(egéeléplg%ﬁg afe géx%?ﬁgﬂr?]geg& ‘?Q%dtegewﬁﬁ'sgreﬁbpcf @?ﬁ'ep?ﬁ%?ﬂ? e

(45) and the 1|ng el ng evaporators.

pattern is_di flferenthfr.omthe first and second patterns in that the

i nverter %poer%? &g giec alf‘:’lfm(SZA) is not used. As in the first and second
~patterns, by the circulation of the refrigerant, cold-storage showases and
freezifhg shomaslésacﬁaﬁjaé‘éeé’ﬂm @&.fl?r,&&ela edIMyE dbuABRIOPTIgtely RaeRingiclesinghe
freezing operation, there are provided three operation patterns, i.e., the
first patthese sokenayl nglvset(BVd, $Yi2, SNBdrines phurebitipoéopseratignAmaales, ofleis
non-inverter conpressor (2B), the second pattern of using only the inverter
conpr essoretrdadd feoml thdreiltsbp adtqaB0P and ofl-leselgyuahizgtibhés perfointakEbéteveen
conpressor (2B). The operation is usually perfornmed in the second pattern

of using welasnpiesdony eZA£2ByONpPressor (2A). Wen the inverter conpressor
(2A) is broken, the third pattern of using the non-inverter conpressor (2B)

i's perforagdoor Unit>
15 The indoor unit (1B) includes an indoor heat exchanger (air-conditioning
heat exchanger) (41) serving as an application-side heat exchanger and an indoor
expansion valve (42) serving as an expansion mechanism. The gas side of the indoor
heat exchanger (41) is connected to the communication gas pipe (17). The liquid
side of the indoor heat exchanger (41) is connected via the indoor expansion valve
20  (42) to the second communication liquid pipe (12).
The indoor heat exchanger (41) is, e.g., a fin-and-tube heat exchanger of
cross-fin type. An indoor fan (43) serving as an application-side fan is disposed so
as to be adjacent to the indoor heat exchanger (41). The indoor expansion valve (42)
is configured by an electronic expansion valve.

25 <Cold-Storage Unit>



10 Thus, the freezing operation can be continued. As a result, in
"accordance with this enbodi nent, even if the inverter conpressor (2A) is
darmaged, quality of products can be nmi2{t ai ned wit hout stopping

col d-storage/ freezing. < Air-Heating Qperation> The air-heating operation
is an operation of performng only air-heating in 15 the indoor unit (1B).
At the time of the air-heating operation, as shown in Fig. 7, only the
non-inverter conphiessid-sio2Be usitdiliC)eimcliizsshovil-Myrideches éxthanpes (43) Fi g.
7, the first four-way selector valve (3A) is switched to be in the second

state, the eRGORG é&ﬂfﬂg"ﬁéﬁt%ﬁb%? gée@?a@ﬂ?at()%@ndiascﬁg‘-é;t&:ﬁ?gse& %Qﬁgié%faiéte o be

first state and the third four- ctor ‘valve (

in the fi .. the. sal i ve (7 {-n. the .cal.d;stao uni 10,
the. sol erion SShtbE = A S0 AelBbiffy’ (s 1Ruid iR rtn Bl ERGnHRY het
expansi on val ve ( .on the liquid injection pipe, (27) are closed. Openings
of the ou‘i’ifgapg%rxéggﬁ %ﬂ?r\‘?ﬁe\fiev%ﬁ@c‘ﬁﬁﬁt‘i‘rﬁgeFEH%WO%X?}X%EWWSR%G'&QEQ) are
controlled to predeterm ned values on a basis of a set roomtenperature and
det ectded Vaveiddabto theelisgneummunicagon Jigkd nipe {18} aNamelyr dfer tojdrsintage

di scharged fromthe non-inverter conpressor (2B) flows fromthe first

f our - way eglaastonrvaled (46)(BW) thesotangid vhlyedGa)reervieg aomn gpsn/plgse valve) arient o

t he i ndoor heat exchanger (41) and then is condensed therein. The condensed
l'i qui d r efdolvsdadiithé hpYGedhsRIEOdY thBoRRSRR @l@éﬁ’ﬂéﬂbl‘iﬁige??ﬂ)'. Oph s RERSI O
(12) and the branch I1quid pipe (36) into the receiver (14). Then, the

liquidr ' ; 1 FoleJe] i I ) he
auxi li ar ;‘; é{l}’gg‘?%q%)l%g&)@%% lﬁ;i(ﬁklgﬁ '? #ﬁggﬁlﬂ%grTRﬁé@%@éﬁ%ﬂ%@W%%%qé%egﬂff‘%en is
evapor at e herei ne, The evaporated gas refrigerant flaows fromthe outdoor
gas pipe %@;]aﬁﬁ?ro@%l? ﬁ%m?“i"?%‘[%f@’&rlgwak}feéé‘f%%aérplk’/%@-(3A) and the second
four-\ﬁay sel ect% vgl.ve 3B). Further, 1Q the evapor tt%g gas refrigerant
returts” from t he’ SELREr ab IHEEU f Jepanralion \ preps Bl 0t the €oldrdioraggr beaty

sel ector valve (3C) to the non-inverter conpressor (2B). By the refrigerant
r epeat i ngE*SHangdi (SN IH1awer, th&ﬂrthﬁe%ﬁﬁhﬁgndp@mhwtéxﬁhmgri(élieﬁscﬁ restlt, a~5
First Air-Heating/Freezing Operation> The first air heating/freezing

oper at i orrefggerat0&apveation ¢onpenatureéitin cold-dtbrage lpat Eocldnggr (43)-ibeati,ng i n
the indoor unit (1B) and cooling in the cold-storage unit (1C) and the
freezi ng 4OPC, {ddD)hewetigerantsiaporitih @uipteturd6btheaX AR ckbangkP(41)

accordance with the first air heating/freezing operation, there are

provi ded ;3 Eif’ strspet t 3 TEWRrdnR dit@it %1&9%%'2:&?15%% Eﬂ@uftnfb‘?gﬁéarrformillﬁ

conpressor (ZA) and the non-inverter conpressor , a second patter

ehow)s 1 Ffordidhcle SRRk [t er 20 compressor (24 and 2
(2B) when the i nf/heertgorldgs?o arg%SSe%a 521@ ivesllvt?:r 0(5351 isAtatpeemlgeirgﬁjre-sensitive
expansion valve and a temperature sensing bulb is mounted to the gas side of the
cold-storage heat exchanger (45). The opening of the cold-storage expansion valve
(46) is adjusted on a basis of a refrigerant temperature at the exit side of the cold-
20  storage heat exchanger (45). The cold-storage heat exchanger (45) is, e.g., a fin-
and-tube heat exchanger of cross-fin type. A cold-storage fan (47) serving as a
cooling fan is disposed so as to be adjacent to the cold-storage heat exchanger (45).
<Freezing Unit>

The freezing unit (1D) includes a freezing heat exchanger (51) serving as a

25  cooling heat exchanger, a freezing expansion valve (52) serving as an expansion



of such operations, the booster conpressor (53) is driven. The operation is
‘usual ly perforned in the first or second pattern. Wen the inverter
conpressor (2A) is broken, the operatiagn is performed in tile third
pattern. 25 --First Pattern- 33 The first pattern for the first
air-heating/freezing operation shown in Fig. 8 wll be firstly descri bed.
The first four-way selector valve (3A) is swtched to be in the second

state, thAeseaR0d Aodra Wavste! eshpiesy@ (83X 3Bvihg &Wat GleegingOcb@prdtsbhe
first state and the 5 third four-way selector valve (3C) is switched to be

intile S [ ( ' =S ani:y (10
and t he Z(gﬁ%e}%t%} \ggaﬁl\/eeﬂg\?g)sq%i%%? Iﬁlge r‘?éé‘g’ﬁn%éﬁﬁ?‘?h%’%ﬁ ?gir)glsoépg%%%;ﬁ 1a dBt he
out door expangi,on val v 26) .0 s.closed, eni ngs of, t.he Lndoor expansi,on
val ve (42‘3‘B82@5?t]i’éa%qh§§t$8ﬁ’l‘i) theeUFst Ry a\ﬁ@“(i@jlddﬂpFﬁzT?iv&iaos Wt i on
pi pe (27) are controlled to predeterm ned values. 10 Under this state, a
ref ri ger atalvel(Zehand e freering sEpanfier valvedSdpr essor (2A) and the
non-inverter conpressor (2B) flows fromthe first four-way sel ector valve
(3A) 5hrough t heTlmgmuide af therfreamnghpat exeiangart(61) iseonndetod thdwt suskionanger
(41) and then is condensed therein. The condensed liquid refrigerant flows
from t he g€ ontheCkyostericoaipressori(s3) sy ptoendclidp gdabpipfs4) ha traaciebad pigei d

pi pe (36) and the 15 receiver (14) into the first comunication |iquid pipe

(11). A naeh Pgéln)cth][ela fhdifl th 1 Fvelpké S8F A8 dgibe\odsygisicenh@&ea kd e cﬁ@éﬂwg% §iaki on

l'iquid pipe ows through the col d-storage expansion valve (46) into
t he col d- r ( . V . J he
ot her pard F SPRE CquPHET o e A orAR e Sk L RARO R shf bR heck
l'iquid pi f| ows.t hrough 20 branch Ii.qui jpe (13 dth
freozi ng CpeADl o SBRistpasAtor [ (he okl bl BR8P heEnk fotar flam) e
then is evaporated therein. The gas refrigerant evaporated by the freezing
heat léxcﬁéﬁgeff comnectedsbefiwaeadhe ik yeparios {2 AGHE coapectinggas pipsiPdksed
thereby and discharged into the branch gas pipe (16). The gas refrigerant
evapor ated i n t hEhebbdstst oompecssen(SHxcdmpresses( 453 ringi s twhestepsswith
refrigerant discharged fromthe booster conpressor (53) at the low 34

pressur e ascopmpesdidh)medhapin (2f sé higatj the neftigaant ef dpog@ti@ntenpdraturs dfo t he
inverter conpressor (2A), The rerainder thereof returns through the third

four-way el %Ei’i‘htgy%e\’te ekfangeP (51§ ROMyWEY Bidneth KOBPI1BSE SES1d (AEage Biedthe
refrigerant repeating such circulation, air-heating within a store is

per f or ”Edexcﬁgg%éﬁ?%%)m ifsﬂé) rréfrir)éelgglgl g%%%/&ﬁﬁgﬁ én@{)&?%\%?é%% ﬁ’l@dfrfeﬁgﬁg Rt

showcases are cool ed. desc bove, I'n ac nce wtht irst
ﬁ;;i ;1%3; '{%@B@g&é{s@?&gg@{ﬁhﬂ#%g.f:—oéfad(f'g abilities (anobunts of evaporation

The freezing expansion valve (52) is a temperature-sensitive expansion

valve and a temperature sensing bulb is mounted to the gas side of the freezing heat

exchanger (51). The freezing heat exchanger (51) is, e.g., a fin-and-tube heat

exchanger of cross-fin type. A freezing fan (58) serving as a cooling fan is disposed

20 so as to be adjacent to the freezing heat exchanger (51).
A bypass pipe (59) having the check valve (7) is connected between the
connecting gas pipe (54) at the suction side of the booster compressor (53) and the

upstream side of the check valve (7) on the branch gas pipe (16) at the discharge side

of the booster compressor (53). The bypass pipe (59) is configured so as to bypass



(1C) and the freezing unit (1D) are balanced with an air-heating ability
(armount of condensation heat) of the indoor unit (1 B), so that 100% of
heat is recovered. 10 --Second Pattern?2) In accordance with the second
pattern for the first air-heating/freezing operation, as shown in Fig. 9,
only the inverter conpressor (2A) is driven and the non-inverter conpressor
(2B) is stopped. The third four-way selector valve (3C) is swtched to be

in the fifhgthsdstérecompieséNIBI)0M0 MdMEE MAINBSofRE Sefrigerammhan thbdsstar the
15 first pattern. Under this state, a refrigerant discharged fromthe

i nverter | i t . in the first pattern, in the
refrigerdﬁ?ﬂﬁ%ggﬁﬂ?3é%ﬁ%ogﬁ?ib%ﬁgk?ﬁgggﬁeﬁéat exchanger (41) being a
condenser _and tgé colg;storage heat exchanger (45) and the freezi ng heat
exchanger<€gﬂ§° 1 svaporators. The second pattern is 20 different from
the first pattern on%y in that the non-inverter conpressor (2B) is not
used. As in the The eafrigarans el culti(1Epénpiovided WHhyasiods seasqrs apd sVgehed and
the interiors of cold-storage showases and freezi ng showases are cool ed.
--Thi 15d Phb¢ bigh-pressuragae pazn(® inithdrovtdeot hinit 1 Ahist providesk witha Iigh-devel
air-heating/freezing 25 operation, as shown in Fig. 10, only the

non- i nverpREsiaeNF@ness q61) 2Bving 4t py&@surndetecibn tineansnfer tdetectimgpa elsighr
(2A) is stopped. As in the first pattern, tile third four-way sel ector

val ve (3 i ' ' : tdd al ves
are the ?gﬁgg%’?{){% h’ggggqlréﬁoat Egscgl??és*%gﬁggﬁ.e %Eﬁ%(gr (ﬁi iérg]?%t gé,)lt%rﬁ?%f%pilrger ant
di schar ge o) -jnverte r.&: I pn t I and
second patsiere) meFpE Bt AR Ty pEA BT refiderl abbpe i Frieh e Gior
heat exchanger (41) .heing a condenser, and .t he col d-storage heat exchanger
(45) and DhESH (63 bigcha chenchanter o Bietsiive PebIRRaT resstpisaciry 4
pattern is different fromthe first and second patterns only in that the

i nverkler RIGHpICEDdRAd Y3IBS- i s not used. By the refrigerant being circul ated,
as in the first and 10 second patterns, air-heating within a store is
performed and t hEhé seettampipesf(6apbl) of dheeyestes woarusssond2A) ceidi thg non-
showcases are cool ed. As described above, in accordance with the first

ai r - heat i ingéfte£€ampees9PE(2B) are, rekpestévedy provided ddch 1dve-pregsare paisoey (64f
usi ng both of the inverter conpressor (2A) and the non-inverter conpressor

(2B), thegsecontnPalst Bidistfe UstdtbioAdnRahY fobeddtbutaid & 16QMRYES $&kigesdt and
the third pattern of using only the non inverter conpressor (2B). Operation

L e T R R e ST
the iywerteln CRTPIEale & feW-présstr @ Eiget 1t bipldepRt tern of
The outdoor heat exchanger (4) is provided with an outdoor heat exchanger
sensor (69) serving as temperature detection means for detecting an evaporation
temperature or condensation temperature which is a refrigerant temperature in the
outdoor heat exchanger (4). The outdoor unit (1A) is provided with an outside air
20 temperature sensor (70) serving as temperature detection means for detecting an
outdoor air temperature.
The indoor heat exchanger (41) is provided with an indoor heat exchanger
sensor (71) serving as temperature detection means for detecting an evaporation

temperature or condensation temperature which is a refrigerant temperature in the

25 indoor heat exchanger (41). Further, a gas temperature sensor (72) serving as



usi ng the non-inverter conpressor (2B) is performed, so that the operation
‘is 20 continued. Accordingly, in accordance with this enbodi nent, even if
the inverter conpressor (2A) is broken,p3col d-storage/freezing is not
stopped and thus quality of products can be naintai ned. Further,
air-heating within a store can be continuously performed. <~ Second

Ai r- Heati ng/ Freezi ng Operation> 3G The second air-heating/freezing

oper at i OntehfpetudPeé@tiion nvdand foxaeRsting h-gagabfriram teidpératiroM3i prBvidiedi ng
the first air-heating/freezing operation, the air heating ability of the

i ndoor unjt i 1S . ot ti [ y j

por or moc it Bt Ao e indott 1RE QR lecr (PR MBrod REtnRnBR" il By &
heati ng/ fr eezi Qperation. exce that in e first air-heatingl/freezing
oper at + orp Oy TS udhn Yot 1R Byc oD 475 seryige o8 immecsabe dslebBonn ne
second state as shown by the solid lines in Figs. 11 through 13. In

accor danc®eas Fpridstecd oMt Igoor REAegratiERzi ng operation, there are
provided a first pattern of driving the inverter conpressor (2A) and the
non-i dverter 10 Scopd-sterege teBpermsurshepnmol (749 grvibg, asatesgroatirgdetestionof
driving only the inverter conpressor (2A) shown in Fig. 12 and a third
pattern oheals fornigtaning 4 tempearatirawdtiiarcotderess sliow&Bks Wherovidal inngher t er
conpressor (2A) is broken as shown in Fig. 13. At the tine of such

operat i 0”@qldkﬁ*&a@@%‘it@ﬂ@erﬁm%ﬁéﬁﬂeﬂaﬁn@rsbﬂ@}- (TPEALNL s tSmpSadlrey
perfornmed in the second pattern. e first pattern is 15 perforned at a

tine of hi L ol 1 S: 1 e i r
conpr essci gt fhoafl? Sl et itht d PRRERe SiuRfi HRLATY SHORBale s EIR, o,
pattern fort second. gl [.- heating/freezing operation shown in Fig. 11, a
part of rlélftlhf:gg‘?e&mg Hﬁ"%ihg?ged fromthe inverter 20 conpressor (2A) and the
non-inverter conpressor. (2B) flows jn the indoor heat exchanger (41) and

t hen i0s condensedutpmér demalasirom vagious r sansars aRdaswiehes @seimgubedriat Ron.
The condensed liquid refrigerant flows fromthe second comruni cation liquid
pi pe (12)cantradleg{80heThisagrmiraliaquBa) pi penfiB6¥d sndisttheontrobitveopgratipntod t he
first conmmunication liquid pipe (11). 37 The other part of the

refriger athe mtifidgérangedrchito(@E)end rueydrfornc eoptreb $9r swizéingnskvehekinds of
non-i nverter conpressor (2B) flows fromthe auxiliary gas pipe (19) through

the seconghdration Wades ab et ddscyiBkd ateBBIrhandntidgiel i(86) cdbsIsVayihealBe ldr
valve (3A) to the outdoor gas pipe (9). Then, the refrigerant is condensed

inthe 5 t (A eIVl [ fl ows
through ST Te o s, s B RaRcty Yonuu k1S CRIRARE cdribletdr T2 ATER b
second co ication Liquid pipe (12) he .joined refrjgerant flows. through
t he ﬂgceig\;g?%ﬁ_ﬁ}e ok glﬁ\%rtqrr%p?%rggﬁ%#gltaingnoqelnéﬂﬁ agjﬂ)lrskge?ti% .ti_;%o\évgﬂ OTof
(1D) 1 o ReRsRaALEr i28) BHLTE 1daor EXEHI e N SRS 2hnd W dhes, Bsroatadler”
therein. The other part of the liquid refri gzerant flow n%i n the first
comuni c &80 perfogis ¢ Witghang pf)the (fopsway sehecter sabviend3he IB)estthangteloss1) |
i's evaporated and sucked into the booster conpressor (53). The gas
r ef ri ger aomeratienrofoatthe splenpidk velyied (SVO; 8§d, 18342) efkbharibhestuimpipej Gilhand he
gas refrigerant discharged fromthe booster conpressor (53) 15 at the
| ow pr essthe @ilghesepeqeal {Zivg pipdsidL] 33)faridejeldottic expargesovilve €29)¢rhto t he
20  liquid injection pipe (27). Moreover, the controller (80) controls the solenoid valve

(7a) in the cold-storage unit (1C) and the solenoid valve (7b) in the freezing unit

(1D) to be closed at the time of thermo-off.

--Operation--

Next, operations performed by the above-described refrigerating apparatus

25 (1) will be described.



Jdnverter conpressor (2A), and the remainder thereof returns through the
third four-way selector valve (3C) switched to be in the second state to

t he non-inverter conpressor (2B). By re&pdeating such circul ation,
air-heating within a store is perforned, and the interiors of col d-storage
showcases and freezing showases are 20 cool ed. As described above, in
accordance with the second air-heating/freezing operation, cooling
abilities (anounissaefordumqeondtl ole iFaat pmblodimentcdt ds sdonfiageediRbtas( idCbeand
the freezing unit (1D) are not balanced with the air-laeating ability
(amount  ofaaendensafingnsdiRat Rinds otfftﬁ)e'rﬂﬂﬁp'indﬂ‘ébtas(ﬂe@ows@”gpééﬁgi%ﬁﬂy,cggﬂe”%d

heat is 25°di scharged outdoor by the outdoor heat exchanger (

)
- - Second = i ter .ond
ai - hoat i SiEUBd sna sPEF SEPANE St Beliduhily A EROORBY GiePy o of PESIFHER
conpressor (2A) j.s driven and the non-inverter. conpressor, (2B) is. stopped.
The t hi r OHFucOGHDE s ég‘?o?“ vEnit3@B).s s"\M'f’eﬂlé’élg/?’E?eﬁ@ i PPEFRION roi}t
state. Settings for other valves are the sane as those of the first
patt er’n. Unvdtanepuyy greafesming reef-eoelengin thit srdror genit (1Bmandecophngrinethe
conpressor (2A) is circulated in the refrigerant circuit (IE) with the
i ndoor headldestotagagenit (@) and thee foaetzdgomnlite 1 D@x (Banfpezifg Jopeeatian of
condensers and the col d-storage heat 10 exchanger (45) and the freezing
heat exchgdig&imingonlPebsldn £ HaY @l @ storage it (1€)fandshe Bk Bghunit (1D )5 €ond
pattern is different fromthe first pattern only in that the non inverter
conpr essog; oy : I; I pat: : RK C i;on of
t he refrigéﬁﬁl?ggpgﬁlggﬁtl gervm m?ﬁtog?ys%%r@alt@gﬁg? g}nﬁ%rgﬂg (t(iﬁg @ntﬁgérti ors
of col d-sf.or, se nd freezi ho ) r. ooled. 15 ~<=Third
pat torn- 1 e Ba R ARG RRE SR Aph T RE LA A ARG P20 f FERy v o)
ai r-heatingl/freezi operation, as shown jn Fig. 13, only e naon-inverter
corrp:]@sso‘l‘oo(lﬂﬁ) 1R stng‘?qagﬁt%fﬁ&et‘I‘fé‘ti(ﬂgﬁr? tE%r%‘??é’é%r““(‘tz,&}b&b%t@ﬁ%&f As
inthe first pattern, the third four-way selector val ve‘éBC is switched to
be in theresevensd Beatt withput tuseéng theteutdger heat warhangezo(dy d5t Becenthrinms in
the first pattern. Under this state, a refrigerant discharged fromthe
non- i nverh@atingdfrpezasgs opefa2idn pafaimeaiivherdn ianr-héatimgdbilige ofitie midoouuhit( | E)
wi th the indoor heat exchanger (41) and the outdoor heat exchanger (4)

bei ng cond®)sehfigst theaimelod 1l Gir aokr-heatlin@febringesper4Pin and @ Rirl ragezi ng
heat exchanger (51) being evaporators as in the first 25 and second

patt er ns. heblifh of bEAn PBpE RO fer firhi e Whn THeCMM-hBStihE h6AitHR¢ 1REGRIREr BRIt er ns
39 only in that the Tnverter conpressor (2A) Is not used. By the

circulsati '12% iﬁﬂﬁfi?:f‘efn'i OB ke (ﬁitﬁl_ﬁm{ ilil?glc\ﬁ‘-cihE)tﬂ:e@iﬁ%%@rai{iﬁnper for med,
and the interirors of cold-storage showcases and~freezinhg showases are
cool ed. As descriped abov ccordance w t

ai r-heating/ f r ees" Ry %p%rﬁﬁlbgit F’(S’ 5t %Y é’ea%mﬁ?ot\?pgé’glet%ﬁﬂg%“df)iél?%{t Pbrthe
patterns, coin'lgr'e’ssgrrs].e Irfl iperirsf}cu a?rt, tan%%%g%es%%p%?ation modes, for @ freezing operation,
® first air-heating/freezing operation and ® second air heating/freezing operation,
either of the compressors (2A, 2B) may be used, or both of them may be used.
20 The respective operation modes will be described specifically.
<@ Air-Cooling Operation>
The air-cooling operation is an operation of performing only air-cooling in
the indoor unit (1B). At the time of the air-cooling operation, as shown in Fig. 2,

only the non-inverter compressor (2B) is driven and the inverter compressor (2A) is

25  stopped.



both the inverter conpressor (2A) and the non-inverter conpressor (2B), the
'second pattern of using only the inverter conpressor (2A) and the third
pattern of using only the non-inverter zpnpressor (2B). Operation is

usual ly performed in the second pattern of using only the inverter
conpressor (2A). If the inverter conpressor (2A) 10 is broken, the third
pattern is perfornmed by the non-inverter conpressor (2B). Thus, the

operation can beA@@ﬁbivﬂQ&dhe'sBliaqli@l%%F%@ZNHJTMSW&HQVW@B]E&B?va]%?@A"),f the
i nverter conpressor (2A) is broken, cold-storage/freezing is not stopped

and LS. At 9, RUGURIE GA0E ) BN FHEAGD) s BLEpOAli sy L
AR S TH S R M T A

operation, the air heating ability of the indoor unit (1B) is insufficient.
I n accor déleBoid Yalve &) i thg caM-S%hrag‘? Rpiti(1 €3 and ghe peleapiowalvad7Bhawthe n
Fig. 14, the inverter conpressor (2A) 20 and the non-inverter conpressor
(2B) are freeziog, udihdlPharbobesedr Theopletmmic €5Bindien alabe @9)vehtheThquidni r d
air-heating/freezing operation is perfornmed when the air-heating ability is
i nsuf fi ci gréction pipe (R7) $¢ clogéd.ern for the first air-heating/freezing
operation, i.e., is performed when an anmount of evaporation heat is

insufficient. Thgpihi fids gtﬁté?}iarref}?ﬁetrEﬁﬂﬁ(ﬁ)élﬁa?ééd‘ﬂoﬁpﬁ'é%tohoiﬁv%ﬁext &?mgl%@?olas

the first pattern for the first air eati ng/freezing operation except
that the b\ - : i it C in the.second
state andiineianSort e AFHIS N EBo AT 3D 5h€ o Bggh b Find
Setting fq .0of her valves are the sanp as .those of t firgt pattern for the
Frrst o r Chfld s oifeesthegt EptihebtiD BUas FaRferded athe qobdrndaaiiissmt ne

i nverter corrpressorathA) and the noninverter conmpressor (2B) flows through
the cdhmuHpwathuehddediqudd pimg (50 Bhe secivet 6bt). Hesmsecond samyaunicatiyn and
then is condensed therein, as in the first airheating/freezing operation.
The condeligeid pipé (12)e thmindioboexpdnsoon valec{é2)imto tenmdooclatat erclippeep(4l (12)
t hrough the branch liquid pipe (36) into the receiver 10 (14). Then, a part
of the |iand themekreivgpomnéd.f Thenew hpormaesiegasereffigéiant Flows frérhatgh the first
comuni cation liquid pipe (11). A part of the liquid refrigerant flowing in
the firstconmmifRnl &R Jipeyl?h Mrdest &b fifsh Y-y SBRCER! Whivd 3 apshdaRt
exchanger (45) and is evaporated therein. The other part ofthe lTquid

ref ri ger agicobli g %eﬁ&%o#?g%f(§lhgqmgis‘é dPloddeBh OB Pindihpws 11

the freezing at exchanger evaporat e erern, cke

cor d- 0t or 05 RBRIad Zh Dl ro RS UGB Nenr PR RERSOw e B guen 1 om

t he booster ¢co essor 3) at th 0 ressur.e gas pipe (15), .and the

j oi ned ga crtﬁkfm%égfr&vﬁe/ S%E%C@?rn‘éalY%?%d%va&r&egrﬁg@ waggwg By ciradatipn
other part of the liquid refrigerant fromthe receiver (14) flows through
the |iqui PPingewitho) aéﬁmetlﬁ@e(fgﬂ%ér expansi on val ve (26) to the outdoor
heat exchanger (4), and then is evaporated therein. The evaporated gas
refri ger an® AliowoolingtFreeningddperatias>pi pe (9). Further, the evaporated gas
refrigerant passes through the first four-way sel ector valve (3A), the
second four-way BeiseairatoolidtlgyBedBY , opdietion 4k &© CEPHlatee T b infA taHeBBsly21) |
and the third four-way selector valve (3C) and then returns to the

non- i v er b &FoSRiNRI £586b1ik 2 B) -thés}hcfho%li)%hi aﬂsgséfﬁihcd‘dlrrfguinaﬁaie%ld-%icﬁg eahing

within a store is perforned and the interiors of cold-storage s ases and
freezing WoAF : . : i bt ( nt s, of
evapor at i Eﬂheat @pﬁéﬁgggéﬁilgygrr@g%c%ﬁﬁg ?ﬁg&%a"ﬁg S'Itt (%{Ieaggr%é](etz' n %Prﬁil &’e( 1D)
are not bﬁ%@ﬂ%g%n‘{‘@ {lri))tirr]lglu%’ers 'ngﬁﬁ:g%%lflbl{ {Heté’olé-as%‘égé ug}ct (1C), cooling only

in the freezing unit (1D) and cooling in both of the cold-storage unit (1C) and the

freezing unit (1D). A case of performing cooling in the both units (1C, 1D) will be

25 described herein.



condensation heat) of the indoor unit (1B), and thus insufficient

"evapor ated heat is obtained fromthe outdoor heat exchanger (4). Then,
air-heating and cold storage/ freezing aee performed sinultaneously. 10
--Effects of First Enbodi ment- As described above, in accordance with the
first enbodi ment, as shown in Figs. 2 through 14, seven kinds of operation
nodes can be perforned. Especially, for 3~ freezing operation, ~5 first

ai r - heat i ng/ f r eegé REowREMAFiO1B, alfting eroait-Eidlingehtéigs fopeeatiog lopRrtati on,
either of tile conpressors nay be used or both 15 conpressors may be used
I n_conbi ngl,LRey c&ﬁg%%mﬂm ald R f-AnRE R *VB{prERSE (*8) GRABAGEN, AhdWRkCh
stop of operation becones nore problenmatic as conpared to the case of the
ai r-conditioni ng . channel ri rations can be perfornmed. Even if one
of the tﬁgxggﬁpr@§§8§§”6§iyﬁf%§8§§8§§bken, t he operation can be conti nued.
In particular, the jnverter canpressor_.(24A). is broken easier than non
20 inverter conpreshyin E’ilﬁ)‘? Sol*mié’?est’ﬁézléi fébez APy qelecécprf\gajﬁ: wg}mr
measure for the failure of the inverter conpressor (2A). |In accordance with
t he fi5r stthersoehdvEntr;wayn selsetos orpree )oan dibehnidsions-arayetelestor walve (3C)
conpressors (2A, 2B), if one of the conpressors (2A, 2B) is broken, the

oper at i onareawitvhed aobicrin¢lde Aystarait h&hegoenoltuslveq§ay ontharcadd storapeundse of
25 using three conpressors, the structure and control can be sinplified.

42 [Secorficﬁrmﬂmlfeemlknm 108N 7bY ifritBe fidezirguAi q@DJadie ophinkh, vhsiecdsd
n

enbodi nent of the present invention, structures of suction-side pipes for

the Conpr&ﬁgkgﬁﬁgﬁﬂ@g}txsgﬁlg%(gg? ief clo .Corﬁ{ef@ﬁg&s c&%@nsigﬁ?vﬁbe @iz\;}‘l@rent

fromthose ment . e our-way sel ector val ve

(30 of tile fjrst enbodi nent is.not used. |n accardance,w th t.he secqond
enbodi rren?o,“?fw?d:ﬁ%taisotr? %ﬁ%ee a(%rgfie?%llml?eﬂiej OPRVEE e?“gﬁﬁ‘;r@g s‘%ﬁe"(l%)&i til%
connected to the suction pipe (6b) for. the non-inverter conpressor (2B) by
the il steleeinaRisicxRanyan yahe (29290 thpdiquid iYgeldoR PIs Ehﬁ%i%é‘é‘teﬂéﬁ 35itBe
(22b). The first comrunicati on pipe E&ZZa) and the second comuni cation pipe
(22b) ar ecqniralialdegrien ofsupethsial of lmerefiigetant suelad bde ithé IpyQster (qompresspr
provided with the check valve (7) for allowing only a refrigerant flow from
t he i nver@e).conpressor (2A) to the non-inverter conpressor (2B). The
second comuni cation pipe (22b) is provided with the check valve (7) for

al l owi ng only a Uhdéretliis geatant refoyeranodischergednfrony eid &fveeRIUoRSH@ssor2B)

to the inverter conpressor (2A) and the solenoid valve (23) serving as an
open/ cl 0s@ AYA|oifes hYeraRERND A ThRT QI rbRLIREFONh VBN R @BYCat(BED) -
15  high-pressure gas pipe (8). The resultant joined refrigerant flows from the first
four-way selector valve (3A) through the outdoor gas pipe (9) into the outdoor heat
exchanger (4), and then is condensed therein. The condensed refrigerant flows
through the liquid pipe (10) and the receiver (14), and then branched into the first
communication liquid pipe (11) and the second communication liquid pipe (12).
20 The liquid refrigerant flowing in the second communication liquid pipe
(12) flows through the indoor expansion valve (42) into the indoor heat exchanger
(41), and then is evaporated therein. The evaporated gas refrigerant flows from the

communication gas pipe (17) through the first four-way selector valve (3A) and the

second four-way selector valve (3B) into the second connecting pipe (21). Finally,



The oil return pipe (31), the first and second oil-1evel equalizing pipes
(32, 33) and the liquid injection pipe (27) are basically structured
simlarly to those of the 20 first enbadi nent. In accordance with the
second enbodi nent, the gas vent pipe (28) for the receiver (14) is not
provided. The liquid injection pipe (27) is connected to the oil return
pi pe (31) by the conmunication pipe (24) at the position of the liquid

i nj ecti onyRid¥@pbratdd BRI WEABeAnE ANRGARK thAsh ghahBthitd fhurt-(ay selguiot vl ee(3(()0)
and the el ectronic expansion valve (29) and the position of the oil return
pi pe (31) 1 i or (30) and the solenoid valve (SVO.
The connu%?@%pﬁgﬂnﬁéggp?3@?k?§spe%%$provided with the check valve (7) for
allowing only a refrigerant. fl ow f.rom |.i qui d, i nj i ipe. (274) 10 the
oil return pipe ‘f\:ﬁ%r% %?I%hﬂgﬁ)ﬁeﬁgge@?ﬁw&} rlgﬁpg%@gé@gg}"ﬁé%%b® %lﬁ%ld
refrigerating apparatus (1) of the second 5 enbodjnent will be descri bed.
In accor dawee1ia FveHbT e cOMiBETREREXPESTOh vElE (P} Bitodhe saldhaiaraee 1 i s
capabl e of setting seven kinds of operation nodes, i.e., 10 air-cooling
oper at3 onheat2exahangaro(45) gnfdr theniingevaperaied dhgres fliheeothar paperfathieohiquid
air-heating operation, ~5 first air-heating/freezing operation, second air
heat i ng/ f fefeige it ARAYiRk idNthanfrst chbPrhitmicatien Miduedtpi g (f 1efiziveghemeghattiecon.
In accordance with the second enbodi ment, for 10 air-cooling operation, 03
freezing QRRAYIQRAd pifd (13)8AUItRE fRRIA LG Ansn VdIVS (5B intd'8R! fr8dih a8 Ng
operation and second alr "heating/freezing operation, either of the

conpr ess%)?ﬁi{ar%’g‘gr é’ alB¥ndifis'&4e %rc??%dﬁﬁkanpfl’ll%{k?lﬁ‘ééﬁ??/gﬁgﬁt%%ﬁ oralt:é)cf by the

ai r-cooling zt'ng operation Ird ai reezing operation,

non- | nver TEPABB HPLECOTEBE(S Ty Sher Gty trerkisT el QBRI saP s Ph@Sial | "o

descri bed bel ow. <~ Al r- Cool i,n? Qperation> In the air-cooling operation, a
firstlhat thereingmd bien gisdareadiate theprasch 29s pipptsor (2A) and the

non-i nverter conpressor (2B) as shown in Fig. 16, a second pattern of using
only the invertelThe@mprefigeranayamyateidoby ther chldystorFgeahdatacxdhiangepédder n
of using only the non-inverter conpressor (2B) as shown in Fig. 18 can be
per f or redjoiftpeiaghonefrigetditalibohapged dromedhe bobiter sempnesspat(53y at thd loom
air-cooling load is large, the operation is perforned in the first pattern.

The thirdpRatiRr ga§qﬁg@S(1g§ @%d dRe SJIRREAEAY RITAESFAn TePdht Efon tNERvEME
i nverter conpressor (2A) is broken. In 44 the operation patterns for the

ggug(r)(r)ll_i@(gmi;pe%&ttp&_ t he booster conpressor (53) is stopped. --First

15 In accordance with the operation mode for the air-cooling/freezing
operation, by the refrigerant repeating such circulation, air-cooling within a store is
performed and the interiors of cold-storage showcases and freezing showcases are
cooled.
<@ Freezing Operation>

20 The freezing operation is an operation of stopping the indoor unit (1B) and
performing cooling in the cold-storage unit (1C) and the freezing unit (1D). The
freezing operation includes an operation of performing only cooling in the cold-
storage unit (1C), an operation of performing only cooling in the freezing unit (1D)

and an operation of performing cooling in the cold-storage unit (1C) and the freezing




During the air-cooling operation, as shown by the solid lines in Fig. 16,
‘the 5 first four-way selector valve (3A) and the second four-way sel ector
valve (3B) are switched to be in the fizgt state. Further, the outdoor
expansi on valve (26), the electronic expansion valve (29) of the liquid
injection pipe (27), the solenoid valve (7a) in the cold-storage unit (1C
and the solenoid valve (7b) in the freezing unit (1D) are closed. The

i ndoor expringildr). VAl vese( g2 petforminy codlirg is bak dfotheaweita (10, aDydeiee ned
openi ng. The sol enoid valve (23) of the second comuni cation pipe (22b) is
opened. UpdghiveRirshate, a refrigerant discharged fromthe inverter
conpressor (2A) and the non-inverter conpressor (2B) flows fromthe first

e N A R
fl h h the_liquid pi. 10),. th i 4., th d -
oo B e S B B sttt M RS e

i ndoor_heat exchanger (41) and then is evaporated. The evaporated gas

refri ger ap@mpreseer {2Bna pecandnpattarsathioom iadipi pdof drivingraniyHhe Haverigrst
four-way sel ector valve (3A) and the second four-way sel ector valve (3B),
and 20 a panprestot (2 )eandpothatdeghtzas shewn g Eig@rét for drivimsonly theaonanvérmarer t er
conpressor (2B) and the remai nder thereof returns through the second

comuni cagdBpragke (LBYPWhEP thbeinvBMer tc@mpfresser 6@ il HdkerBY DOfAng such
refrigerant repeating such circulation, cooling within a store is

perfornedo%?rhlggﬁg)’rme%%bgt%; @bmprﬁg%@?%qg%%gce with the second pattern for

the air-cooling operation, as's ig. 17, only the inverter

conpressor (2A) i riven and, t he ngn-inverter conpressar, (2B) .1 s _stopped.
Setti ngs for ¢ helBaPpeitiapdn it " ohd hatihis Ry PR ARERE. e Rlshef bRl e
out dogr expansi on valve (2G,_ the el ectronic expansion valve 5 (29) of the
li qui P i njSREHIA] B’e“’(“fztgﬂ)“,e ity Joadand t\bsﬂbgé(pﬁét)em S PREFOEHEE -VEh By Hige
unit (1C) and the solenoid valve (7b) in the freezing unit (1D) are cl osed.
The i ndoomvextisassmpressar (2A) whrokencontrol | ed so as to have a predeterni ned
openi ng. The sol enoid valve (23) of the second conmunication pipe (22b) is
opened. Undianst Phiternst ate, a refrigerant discharged fromthe inverter
conpressor 10 (2A) is circulated, as in the first pattern, in the
refrigerant circ@ht firbfatwérh ot i freézlagropeeaioretvangeFid. 4 wikibedfistly
condenser and the indoor heat exchanger (41) being an evaporator. The
refrigeragischipgwn fromthe indoor heat exchanger (41) passes through the
first and second four-way sel ector valves (3A, 3B) . Then, the entire
refrigerant flo t j j I rns
to 157 he i nvert oi dSbRbeuRy 3R LRPRISAL AR 30, BkPSd KRy efeSlot

S bedvz?lng\(sB) are switched to be in the first state, and the third four-way selector valve

(3C) is switched to be in the second state. The solenoid valve (7a) of the cold-

storage unit (1C) and the solenoid valve (7b) of the freezing unit (1D) are opened,

and the outdoor expansion valve (26) and the indoor expansion valve (42) are closed.

20  The opening of the electronic expansion valve (29) of the liquid injection pipe (27)
is adjusted in order to control a degree of superheat for sucked refrigerant.

At the time of thermo-off in the cold-storage in which cooling in the

cold-storage unit (1C) is stopped, the solenoid valve (7a) is closed. At the time of

thermo-off in the freezing in which cooling in the freezing unit (1D) is stopped, the



air-cooling within a store is perforned in the second pattern. --Third
‘Pattern- In accordance with the third pattern for the air-cooling
operation, as shown in Fig. 18, only th® non-inverter conpressor (2B) is
driven and the inverter 20 conpressor (2A) is stopped. Settings for the
valves in the third pattern are the same as those of the first pattern
except that the solenoid valve (23) of the second conmuni cati on pipe (22b)
i s cl osedsolehsidrvdlhe $7B) At Soséd ahd thd180bstes comPPesIBE P53 RAbEHAE. This is
refrigerant discharged fromthe non-inverter conpressor (2B) 1s circul ated

in the re&@&%ﬁ’r@%e%%ﬁgaﬁl‘?}ﬁ?d t¥Wnkh the outdoor heat exchanger (4)

being a co ser an or “heat exchanger 46 (41) being an

evaporator. Al soy,l e third pattern he cifrculation of the
refrigerant, ai ?U%:’g%lf phl& SHFnAe ”g?rg%taxsa?ﬁ'?aﬁ%e%pélofrb?lﬁeeﬂf?vef&gﬂd“e@ﬁ?rieﬁ%‘ﬁ
above, durjng t ai r-cooling operation, there are praovided three operation
patterns, (%ASe".“} ﬁ}ﬁenw-ﬁ%‘ferb%{twaeéﬁorl@i}gﬂ%m IfrqlﬂégP dust far-vanpsekstsr 5
(2A) and the non-inverter cor%r@essor_ (2B), the second pattern of using only
t he i dvervare ¢d&ptlrovgh the pytdmod gahpinen(9y dntoaht entdafr hest exchankyr (hHend
non-inverter conpressor (2B). The operation is usually performed in the

second patherincoidansedtheveiny Theecdndersddeliquidpfresesant 1w throfigh g Tiguiar t er
conpressor (2A) is broken, the third pattern of using the non-inverter

conpr essopipe4Bd) hied BRY feRERRE (18Pintd Ble £iRe cARRE Qﬂi&lgnqﬁﬁpﬁ% @yt rpsed.

t
Accor di nglisy even if the inverter conpressor (2A) is broken in an apparatus

whi ch usu I [~ D& J ' S J- l.i ng
can be contnan SoMeRlIRR R Ra I Bk FRE SR8 gs Ry
air-coolin r ing..operation, there are proyvide fi.rst pattern 15 of
st ng ¢ hev ik CFEERE SRR F e AREL futionelh 80 i aBenrs Evabratdefercin) as
shown in Fig. 19 and a second Eat,ter_n of . using_only the non-inverter.
conpridssor (2B) The oHierinarkof dhe dighid selsigergnipflowyig thek Brst epmmmnigation Fi g.
20. Operation is usually perfornmed in the first pattern. The second pattern
i s carri ddqwidtpipe (Hn fhpes tirpegh gt hreneh Figuidgripe B3cand the freeEimgsdxpBasiber n-
In the first pattern, the first four-way selector valve (3A) and the second

f our - way wave¢i2yinvatheelréSBhg aeat exehpegdri (&) ¥nd Widncbestaperabal therdie Thir st
state as shown by the solid lines in Fig. 19. The indoor expansion valve

(42) is cgt fedtiering @vagotaedan aha PEcmiet deli BRehARRPI(8Y) iTREcIH 890hd
valve (7a) in the cold-storage unit 25 (1C) and the solenoid valve (7b) in
the freezpdBtetddmprtRords8) CBGAFFLsséd il cFeb8nd then discharged into the branch

15 gas pipe (16).

The gas refrigerant evaporated by the cold-storage heat exchanger (45)
joins the gas refrigerant discharged from the booster compressor (53) at the low-
pressure gas pipe (15). A part of the joined gas refrigerant returns to the inverter
compressor (2A) and the remainder thereof returns to the non-inverter compressor

20 (2B) via the third four-way selector valve (3C). By the refrigerant repeating such
circulation, cold-storage showcases and freezing showcases are cooled.

A degree-of-superheat control utilizing a temperature sensing bulb is
performed for the opening of the cold-storage expansion valve (46) and the freezing

expansion valve (52). This is also performed in the following operation patterns.

25 --Second Pattern--



47 out door expansion valve (2G is closed. The opening of the electronic
‘expansi on valve (29) for the liquid injection pipe (27) is adjusted so as
to control a degree of superheat for a J®Efrigerant sucked into the inverter
conpressor (2A). The booster conpressor (53) is activated and the solenoid
val ve (23) for the second 5 conmunication pipe (22b) is closed. Under this
state a refrigerant discharged fromthe inverter conpressor (2A) joins a

refrigerant di schas@ddideenyithehd)Serona\patest foraRp RSty dpdBatiéh, dsh@own
hi ghpressure gas pipe (8). The joined refrigerant flows fromthe first

four - way ?ne'fﬁ‘g;c YA Vﬂ%e( quelfctj rlngtilﬁrés*éSr Q%kﬂgg]scggénphﬁﬁ.ﬁmg) rllhﬂ-tiﬂvé &

out door heat anger (4) an en 1's co t herein. e condensed

liquid refrigerant ows.in th i qui ipe (10).. Furthe he |. quid
et ger artmPToaR CHORGHORr Tht Pt lzRga At VA fach B iieio, e
first co ni cation I%&uid LBe &11) andaihe secqond communj cat | on Iiguid
pi pe (12)0beHdhrififst gtates rsﬁe &hiOF Rtheh awWsofi¢ BsniAms @atthes® M §if drgi pe
(12) flows 15 through the indoor expansion valve (42) into the indoor heat
exchanyer pgam. and then is evaporated. The evaporated gas refrigerant flows
fromthe communi cati on gas pipe (17) through the first four-way sel ector

val ve (3A) and tbUadseclondtéiteyra- wdyigs@ane diswhavgddv rohBBlie ivvdrtee sanpredsor
connecting pipe (21). Then, the refrigerant returns to the non-inverter

conpr essof2 A P8tculdiesLadPidrthe Frst fittdrh GiitHe FéttigefftdMeult @) Rt theldiRdddr St
comuni cation liquid pipe (11) flows through the col d-stofage expansion

val ve (46 I ( i rat ed.
The ot her%%%%&ggngﬁe(% ?gﬁ{g?g ?% ri tégl(raéal?l ﬂ’{élg%{vl\ndnsg&l)aﬁe'?ﬁgt %’l‘rsp hg{)ﬁﬁ%gati on
liquid pipe £11). flows formth anch |iquid pi 13) .through t.

fr ezt ng HEArednh M ol taRbe G 17 bR Ap B brey Phbethatebi@HP™s afftrents ong
then js eyaporated. The gas_ refrigerant evaporated in the freezing. heat

48 extthanfjem tlmlﬁelrSitgag%lk@crhmhe eI Y EHET E9MPEIHSPEEIDY S pgBYsed Mpitiised
therein and discharged to the branch gas pipe (16). The gas refrigerant
evapor at efirstnpatiernc diyd tha cizsyéativaaof etgerr&ﬂggfrra(ltwyoljdostneagtehdlcgra@ases and
refrigerant discharged fromthe booster conpressor (53) at the low 5
pressure fraszipgphoptades camdbd beolgdi ned gas refrigerant returns to the
inverter conpressor (2A). During the air-cooling/freezing operation, by the
refrigerantThigpPPatdérag- such circulation, air-cooling within a store is
performed and the interiors of cold storage showases and freezing
showcases are cof gtorddhcewhh® h'?ﬁfﬁ?fc'?‘ et P id Pbpd i ﬁ,aalsvsﬁr’l%w int he
second pattern are the sane as those 0 t?1e first pat eIr)n. ?’ e secon

pattern ig. diff t 0 fi .In.tha i ter [essor
(2 TS o ish Se g e e Mieater shimbhrBPt LB i Bitdlind S ap WHate G iRER e
shown in EFjig, .2 a refrigerant di.gcharged fromthe non-inverter 15,

conr essol Dhistused daaie8ifinte B A8 R BinnBnBEL R T,
branched. A part of the refrigerant is evaporated in the indoor heat .
exchanger forathg YH¥ew 0Ep Hreas @Be rast thoge Anihe fiirshpatipime dgpludmee thatsherbind- way
sel ector valve (3A) and the second four-way selector valve (3B) and returns
to t he nofpurrway sdecioovphvesS€r) if 2Bjtchahty beimaihedecond state Whitauthd inverter
refrigerant condensed in the outdoor heat 20 exchanger is evaporated in the
col d- st or eg@ptesadr @hBnyepdddS) and the freezing heat exchanger (51). The
refrigerant in the col d-storage heat exchanger (45) joins the refrigerant

in the freezing trpatr giefangarefriteramidisdirsQMrBheHhe Wol-idgert® Rfnpresdorand
the joined refrigerant flows through the first comunication pipe (22a) and

returns t pyRyiG: Akt MEhLRE fitATRASISMd §&4Rkns, in the refrigerant circuit (LE) with
the outdoor heat exchanger (4) being a condenser and the cold-storage heat
exchanger (45) and the freezing heat exchanger (51) being evaporators. The third

pattern is different from the first and second patterns in that the inverter compressor



49 In accordance with the second pattern, as in the first pattern,
‘air-cooling within a store is perforned and the interiors of col d-storage
showcases and freezing showases are copl ed. Even if the inverter
conpressor (2A) is broken, the operation can be continued only by the
non-inverter conpressor (2B). 5 < 30 Freezing Operation> As described in
the first enbodi nent, the freezing operation is an operation of stopping

the i ndoop ANid nbd Bhed®Nda P&h f1RE M0 af@NeLHAd ipattehR, WY theSERE@ABHNGL tHelC)
and the freezing unit (1D). The freezing operation’includes an operation of

per f or M LY Sl Mole SGWERL A 0%, Bh Ay LAEL caibeonRfaf | on of 10
perform ng oAy cooling i m the Treezing uni and "an operation of
performng cooling in the cold-storgge unit .(1C) .and the freezing unit
(1D). A case of 6&#%@%_ dhsier . 14 b‘B"teh_OSft}lfhgeﬁﬁfgsoETéfloﬁD)thI Prepe
descri bed herein. At the tine of the freezing operation, there are provided
a first petovéded Brneaapertiongattzing, dre..othe firpgpatkaniafwsingebodiopithedawertgraA)
and the non-inverter 15 conpressor (2B), a second pattern shown in Fig. 22
for dri vi ognprdsyort (24 ) andetltearoncomvertes somp(E@Apr 1), ah¢ beqondpzatteen 0f skimgn i n
Fig. 23 for driving only the non inverter conpressor (2B) when the inverter

conpr essopnly2te irfvebie® kmpréfsoroRA)ahn@®@nhé $hitd Usdtietn P ﬁgh%e&al'ynthbh@o@ecs)nd
pattern. The first pattern is perforned at the tine of high |oad. The third

attern i eTi i rin
Phe 11 oeriyerict EOMTEeBr (ol P ThENBE - fon SO TRARP R [ e P e seBb A filuar | 10

all three eration patterns. --First tern- The first pattern t he
freezi ng. eparaeiosty LREUET coprsssdl )., 3 fin B¥rpvbheh ebBbr el (FAut The
first fouy- sel ector valve_(3A) and the second four- sel ector val ve
(3B) are éwﬁﬁhew ﬁBf‘gBa‘itWr‘t ﬂ%gﬂngst e§’t°é?f’é‘."°"|‘ﬁbcg’6‘|pé?ﬁ§f)£%§?%Pﬁrf%ms “ the
cold-storage unit (1C) and the solenoid valve (7b) of the freezing unit
(1D) Hre Bg@héh&; figering eprration ganbeoophingedn Asad esult2e) aggrddanee WHEGbIS
expansi on valve (42) 5 are closed. The el ectroni c expansion valve (29) of
t he |i qui émbodimedritpeven plethediiyeiter campressdre@ Ag)oisakniagedaqealatypofepetdactsi ned
opening in order to control a degree of superheat for sucked refrigerant.

The sol engirtby alaigta(sd) withbui Seppreonsld cesrapsiferbing) pi pe (22b) is closed.
At the tinme of stopping cooling in the cold-storage unit (1C), the solenoid

10 val ve (@#hi}.31eatiaga0peraliohbe time of stopping cooling in the freezing
unit (1D), the

The air-heating operation is an operation of performing only air-heating in

15 the indoor unit (1B). At the time of the air-heating operation, as shown in Fig. 7,
only the non-inverter compressor (2B) is driven.

As shown by the solid lines in Fig. 7, the first four-way selector valve (3A)
is switched to be in the second state, the second four-way selector valve (3B) is
switched to be in the first state and the third four-way selector valve (3C) is switched

20  to be in the first state. The solenoid valve (7a) in the cold-storage unit (1C), the
solenoid valve (7b) in the freezing unit (1D) and the electronic expansion valve (29)
on the liquid injection pipe (27) are closed. Openings of the outdoor expansion

valve (26) and the indoor expansion valve (42) are controlled to predetermined

values on a basis of a set room temperature and detected values of the sensors.



sol enoid valve (7b) is closed and the booster conpressor (53) is stopped.
‘Under this state, a refrigerant discharged fromthe inverter conpressor
(2A) and the non-inverter conpressor (2B) flows fromthe first four-way

sel ector valve (3A) through the outdoor gas pipe (9) into the outdoor heat
exchanger (4) and 15 then is condensed therein. The condensed liquid
refrigerant flows through the |iquid pipe (10) and the receiver (14) into
the first communigédrithis dthtguh eefpigeeant digchaldrdnfrom thanbnafvée wansiensed
liquid refrigerant flows through the col d-storage expansion valve (46) into

the col d-(?&;grfws A tl%ﬁ?ﬁ%ﬁf—v\(agﬁ%elé’&gr LVhRR (3)anaRpAiR L diaugidatioAhe

Hh
ot her par f the liquid refriger flowng in the firtst conmunication 20

liquid pipe (.11 l.0 t hr t I\qQui i pe ezi ng
expansi b6t BT g hE e EsMBRRE A B Bro ks el 1B, Th
evaporated therejn. The gas refrigerant evaporated in the freezi ng heat
oxchangercqndensscs Ngnit angerantdl it SHaEE JRbSEetr BB asiod C9SRaPPher cby
and then di scharged into the branch gas_ pi pe (16). 51 The gas retri_gerant
evapobat ed2pyanchéhe diranar biqaik pipat(3ekdntnges readyer 614)s tTHengdhe liqui
refrigerant discharged fromthe booster conpressor (53) at the | ow pressure
gas pi pe refBeraht Plamts thirougdlethjeodmddogaspasion gelvan26) enuheautklidriyeliquider t er
conpressor (2A) and the remainder thereof returns through the first

communi Caﬁi?@r(2§) RitBeh¢ 48door hehhBx AN VAY, 2l (RO e5dRiatedBhereBY. trine

refrigerant repeating such circulation, the interiors of col d-storage

showcasese g @g%@%k%fﬁ@&%ﬁ%%ff&n?% %ﬁ}do%r ][12 éﬁ‘;?%stgggfr%?xeﬁ{e fx?éit rol

utilizing a't rature Sensi ng b Is pertorne ng of the

Thi s 1o SRRERrRRr sHRleS ) BhaRR B (I ShPSEAT Sen YRREI AT Ykt (g

Pattern- |n accordanpce with the secogtlc'i attern for the freezi oper ation,
as shéan s eﬁiaemaﬁ%f gyISfTiRIANt FRIBFRS Olgotﬁfﬁrseg@ CQUILFUNG PiRG (Bla e ugha ¢ he
non-inverter 15 conpressor (2B) is stopped. Settings fox valves are the
same as tthesbirdrfoutravayi sedectpmvalae (3Cliteldlre nom-gnwartarecompresdori(@B) amy the

di scharged fromthe inverter conpressor (2A) is circulated, as in the first
pattern, tefripbrant efpdagi@aganth cincalation( hif)yheuting witkimatdoeis pedbrradhanger

(4) being a condenser and the col d-storage heat exchanger 20 (45) and the

freezi ng h@prigkahameafingFtecift TheeMmagr ators. The refrigerant evaporated
in the col d-storage heat exchanger (45) and the freezing heat exchanger

{51) returns from¢ BRsd AhPLESS HIeBzid DR RSorl 403 100hdaf ré iR k¥ pEfation
conpressor (2A). --Third Pattern-

15 of performing air-heating in the indoor unit (1B) and cooling in the cold-storage unit
(1C) and the freezing unit (1D) without using the outdoor heat exchanger (4). In
accordance with the first air heating/freezing operation, there are provided a first
pattern shown in Fig. 8 for driving the inverter compressor (2A) and the non-inverter
compressor (2B), a second pattern shown in Fig. 9 for driving only the inverter
20 compressor (2A) and a third pattern shown in Fig. 10 for driving only the non-
inverter compressor (2B) when the inverter compressor (2A) is broken. At the time

of such operations, the booster compressor (53) is driven.
The operation is usually performed in the first or second pattern. When the

inverter compressor (2A) is broken, the operation is performed in the third pattern.

25 ~--First Pattern--



52 In accordance with the third pattern for the freezing operation, as
‘'shown in Fig. 23, only the non-inverter conpressor (2B) is driven and the
inverter conpressor (2A) is stopped. Ti38 third pattern is the same as the
first pattern with respect to settings for the val ves except that the
inverter conpressor (2A) is stopped. 5 Under this state, a refrigerant

di scharged fromthe non-inverter conpressor (2B) circulates, as in the
first and secondrheafitsepasern for tiefirsfain-eatany/ freeziagiopeldtion shiotn inl&igo8t door
heat exchanger (4) being a condenser and the col d-storage heat exchanger

(45) and \iftepé Feasy B8R, exchanger (51) being evaporators. The
refrigerant evaporated in the cold-storage heat exchanger (45) and the

freezing heal 10nexgNARARryLFlLBL YRS (T ttrtci@egv;ooreeﬁtsat Sedps Hape (15)

through the firs nica e non-inver

conpr essq nthet ird pater also tion of

refriger éh?g ‘%ﬂéj f(ﬂtfe‘r%ﬁ Cqtor M3 YL lé%ctgetées”’a Fsééﬁtﬁg?ngﬁgs\cases
can be cool ed. As described above, at the time of the freezing operatr on,

t her eSar dhird Fngwaegelestasevalyer@Gloks puttchedido he én the secend statgat TBen of

usi ng both of the inverter conpressor (2A) and the non-inverter conpressor

(2B), thesobsmodwapat (7a) mn tie celidrgfomgeyuntih@l @naret thersodempd esdbor (THWAN thed t he
third pattern of using only the noninverter conpressor (2B). The operation

i's usual |ﬂed&ﬁﬁ% UNHEA D) ath@pepedNshd akié @nrdodr dx?aﬂgloﬂn{laflvb h@6) Ny esb&yd.
conpressor (2A). Wien the inverter conpressor (2A) is 20 broken, the third

att ern t he
P reest ng O era?t’%ﬁtEaﬁ@t;%f . Et‘%*ﬁt‘e@q’v@@%ﬁégﬁr%tfﬁﬂ%ﬁit’%gﬁﬁgaﬁtﬁw
second enb

Sooora TR uare?“(’%af@rthfl (8 chRlrpfeEnE prefionfinta vy %2”?252&23”

conpr,essor, coI e/freezing.can b 5 < Air-Heatin

Cper 4B on> 53 il aeﬁ%earrﬁrgqrﬂ%t §rsrﬁﬂ§5?ﬁwo§&r%vewr CORUESSF e
provi ded three patterns i.e., afirst pattern for driving the inverter
conpr essdrA) 2md t&tqdlqmewt%tﬁr.qem@erordaﬁbrf@;% fropp dye aéstst%@wayhsripgtorm, a
second pattern for driving only the inverter conpressor (2A) as shown in.
Fig. 25 anmdva(3A) thdopgh ther corhmunidrationrgpspy (Y Hen® thenndaerchtat exclhangeessor
(2B) if the inverter conpressor (2A) is broken, as shown in Fig. 26. Al so
in the cgge) and then igiconbeaicdnBer@Per The oonddmed digafdtdftigetant fivwal frym the
performed in the second pattern. The first pattern is perfornmed at the tine

of high l@a8nd Ibﬁrﬁdﬂltémﬁh&erdnpﬂp% (mr tmbﬂgrsiurtherantcmlquwerﬁeersssodrtrartﬁésor
(2A).is broken. --First Pattern- In the first pattern, as shown by t

sol i qS' ' & CI'VQI‘ izﬂdn?ollthetlht%t cgﬁﬁxﬁl rflgﬁlt'ioﬂ\@}i?ﬁﬁ}glﬁgt(?i) valve (3A) is sw tChEd

to be in the se state e secon way Sel ector valve (3B) is

switched to be i e t stat The oI enoi. d va

col d-stor age ani Pencyt ke YeBiasanemOaTOR i i T coffhwb Babibf giapin,
(1D) are ¢l os and t he ni n of the outdoor ex sion valy

the | ndod)r‘piéfgxﬂat‘@ thioughithe ceﬁ%toa%c SRS B Ve (e 1861 tschadd vsgrr@ge( 23)
for the second conmuni cati on pipe (22b) is opened, and the electronic
expansi orheahlexehqmesy (45) ené thewus eVepgratad terginpe e prharspart of dlie limdér
this state, a refrigerant discharged fromthe inverter conpressor (2A) and
t he non- irafrégdrant flompngssahe (f&B) coHmowmidatom tiheid prpst (1l diowayhroakgbaher 20
val ve (3A) through the comuni cation gas pipe (17) into the indoor heat
exchaogerbraddp 1iqol piper13pas®astefiseting ERpasioal eaBRAS2) Gitbdhe Sfdek HRY ek
flows fromthe second commruni cation Irqur d pipe (12) through the branch

liquid piR@nbssdr (51§ nd t’h‘%nrn?E%ﬁ’@rﬁte@tﬂkretﬂ_hﬁﬂe ghdR tHbOnf eV S drh@8 HRthe f | OWS

t hrough t he out door” expansi on va ve (26) on the auerrary l'i"quid pi"pe (25)

into the QULAQ he%}ee%}chg?(%{}a(%qg %kg?#l} tth'é%%o fr 28nf }‘f@s%? g%f)dghﬂr% &g The

evapor at ed ga refrigera he “ouraoor gas

thereby and discharged into the branch gas pipe (16).
The gas refrigerant evaporated in the cold-storage heat exchanger (45)

25  joins the gas refrigerant discharged from the booster compressor (53) at the low-



(9) through the first four-way selector valve (3A) and the second four-way
sel ector valve (3B). Then, a part of the gas refrigerant returns to the
non-i nverter conpressor (2B). The other3d4part thereof returns to the
inverter conpressor (2A) through the second comruni cation pipe (22b). By
the refrigerant repeating such circulation, 5 air-heating wwthin a store is
performed. --Second Pattern- In accordance with the second pattern for the

ai r - heat IcPvasmerga&i (B8). Shoyuit b thd Hin2d gaomefyigermti reuant ¢o thomprezesor
(2A) is driven and the non-inverter conpressor (2B) is stopped. Settings

for the V&Jn}(ﬁx.%s?cfreuwje.ﬁ%h%lrﬁﬁlée?(?ﬁ@reef rdti@sithfotighkfe PRk e6ut-whipdeeciohi s

state, a refrigerant "discharged fromthe inverter conpressor (2A) is

circulated,in refrigerant circuit (| it e i ger
(1) "bei rgpteE 63(1Ren g MRS S dr P o s B SheR
evaporator as in the first pattern. The refriger n&} evaporat ed .i.n the

out door hesgulatiemamgbeating withina stayers garfprae lﬁ’@& P IR{SEIORS BEC‘(]g)St?WIgSugh
the first four-way selector valve (3A) and the second four-way sel ector

val ve 5( 3Bhovraasehand frehaingeshowgesesareredolgdis t hr ough t he second

comuni cation pipe (22b) only to the inverter conpressor (2A). In this case
al so, by the ciraslddscobedfattove, rief adpedante, wailr thedikhginhedting/freetioge i s
performed. --Third Pattern- 20 In the third pattern for the air-heating
oper at i ONgpe3tiSAOVELIiY Ebilitied {am@lhis dhevapdratity BearofaRIRIOEESWTagd Bhiti S
driven andpthe inverter conpressor (2A) is stopped. The sol enoid val ve (23)

for the S@%’)ﬂ%a‘;g{%‘ﬂ@éﬁﬁhﬁﬁ e(ﬁ?)?earé %%P}%)cké vAalIPEE Dir- R nle b 1P (an@ i lo f

val ves ar as rst and second patterns.” As I'n the first

d d . d hi [ ' f h
non- 1 nver telepbieaedl OF g MdboE AL EP.bS i FROPT bt Py dy SRS ([ DT °

(E) with the indoor heat exchanger (41) being a condenser and the outdoor
heat Mkchangeond B3ttef@ing an evaporator. The refrigerant evaporated in the
out door heat exchanger (4) flows fromthe outdoor gas pipe (9) through the
first four-way shi ae¢asdancd with 8 sespnd: peatteyackmsdthe oiist \gay healing/fisezing| ve
(3B), and then returns 5 only to the non-inverter conpressor (2B). In

accor dancepaviatibn} meshdwn dn Fag.t ronlgltbe inwirternaampnagsoxi (@A) ris dripteorand e
performed by the circulation of the refrigerant. As described above, during

the air - hggd lifeereedonipressor (PB) & &opped.oTheeklird Howrewapeekrctanvadat (AN,
i.e., the first pattern of using the inverter conpressor (2A) and the

non-i nver §@ftcﬁ% t?éaﬁl he 78 %a&h%eﬁ?ﬁ&nﬁr R dr&/alvRfart b hythioh€ir fhéer t er

10 conpressor the third pattern of using only the non-inverter
corrprfsgsoi;irﬁ(tzg%.cn;rhe operation is usually performed in the second pattern
of usi™ng on )}) e

Under this state, a refrigerant discharged from the inverter compressor
(2A) is circulated, as in the first pattern, in the refrigerant circuit (1E) with the
indoor heat exchanger (41) being a condenser and the cold-storage heat exchanger
(45) and the freezing heat exchanger (51) being evaporators. The second pattern is
20 different from the first pattern only in that the non-inverter compressor (2B) is not
used. As in the first pattern, air-heating within a store is performed and the interiors
of cold-storage showcases and freezing showcases are cooled.
--Third Pattern --
In accordance with the third pattern for the first air-heating/freezing

25  operation, as shown in Fig. 10, only the non-inverter compressor (2B) is driven and



inverter conpressor (2A). If the inverter conpressor (2A) is broken, the
‘third pattern of using the non-inverter conpressor (2B) is perfornmed, so
that the operation can be continued. Aggordingly, in accordance with the
second enbodi nent, even 15 when the inverter conpressor (2A) is broken in
an apparatus which usually perforns air-heating in the inverter conpressor,
air-heating can be continued. <05 First Air-Heating/Freezing Qperation> The
first airmbepbéme/ édlﬁﬁ%_b;ﬂﬁ (%R%Fi@ts't&ibe'd.s_@s #DEY% ﬁf’s@tpa’ft%ﬁﬂ\’cﬁé Yhi?@ 6@ Ay of
performng air-heating in the 'indoor unit (1B) and cooling in the

col d-stor i ) I I I W I t

out door et YL E I ARhoIE PR ok Pita aSuifleh R bV dIoed aig
air-heating/freezi g operatjon, there are provided a first pattern shown in
Fig. 27 ft@ Same\ﬁsn@ th I]I‘?\/%Fstt@ratt%’rrpr essor (2A) and the non inverter
conpressor (2B), a second pattern shown in Fig. 28 for driving only the

i nverter conpr esdpderthim)stagda sefrigerant gigchargedsihonythe nominyverte qogrprassosi ng
only the 56 non-inverter conpressor (2B) when the inverter conpressor
(2A) i5s b2dep, asfin thheinst and oécoudopatizprs, atitcnhaed thehdoadsigerant emeoadd) (53)
is driven. The operation is usually perforned in the first or second

pattern. WiBnthtadbowREdtedx hANPECEBI beirNa tchdehiSkesnd tE colestdFdRNhday
performed in the third pattern. 5 --First Pattern- The first pattern for

PEe firer o ! ern. o rn- . e
erirs e)&_'llg n@@??%ﬂ&ﬁ@ﬂé&gg féf éx‘aﬂalf e"(?é%?eﬁiﬁeva%%r#gg{tgﬁg thirg!' Y

descri bed. e our - wa ector va SWwtc o e IB t he
d st t.he,. d.f - | ect I 3B).,.i it t i
Che f1 r atPfep a2 “aRERN mhRLTR st Aug Seihyd HeVRets b T b, geeeeme?:(iﬁ') "
dth I i d I 7b) i he f i it (1D d, t
ooy SRR e hEBhsLd BLRuS PP hute GH U aEBe R iR on

val ve (42) and the el ectronic expansion valve (29) on the liquid injection
pi pe 1027)seaprd pgtternst laiidheasing walbie engtaedisyparierancdraed dhg énteriarsyaf gelde23)
for the second conmunication pipe (22b) is closed. 15 Under this state, a
refri ger astoragesbhwcged dndofre¢4iegishvecsses acoepolkedsor (2A) and the
non-inverter conpressor (2B) flows fromthe first four-way sel ector valve

(3A) through theAcabbedtdbovedan Mcpeddnté) witht ehd TRsi AUOREathiRAfre@xaBanger
(41) and then is condensed therein. The condensed liquid refrigerant flows

fromthe 6k C RN NhGati i Oghled £:pd P h h e Hlr@nc QUi d
pi pe (36)%?%e 20 réelgze \k/(sevr]d%%gt;%i rfII'ItPéot F?I(eté-lf%l) rogtﬁégggma(tr)]@cg?i@% ﬁd(:ﬁrjfl}g pi pe

P e R T e MR e
the G9! o 49 AEeUEAL: SHANASE GAD) at'thd BERa e SYERY" BERE HSRE on™®
inverter compressor (2B). Operation is usually performed in the first pattern of
using the both compressors (2A) or the second pattern of using only the inverter
compressor (2A). If the inverter compressor (2A) is broken, the third pattern of
using the non-inverter compressor (2B) is performed, so that the operation is
20 continued. Accordingly, in accordance with this embodiment, even if the inverter
compressor (2A) is broken, cold-storage/freezing is not stopped and thus quality of
products can be maintained. Further, air-heating within a store can be continuously

performed.

<® Second Air-Heating/Freezing Operation>



refrigerant flowng in the first communication liquid pipe (11) flows
“through the 25 branch liquid pipe (13) and the freezing expansion valve
(52) into the freezing heat 57 exchanger (51) and then is evaporated
therein. The gas refrigerant evaporated by the freezing heat exchanger (51)
i s sucked by the booster conpressor (53), conpressed thereby and then

di scharged into the branch gas pipe (1G. The gas refrigerant evaporated in

the col d- st or ageriegéceC haNESkineMdeding Wptsatihie i9am bpératidar dith dxsgbhar ged
fromthe booster conpressor (S3) at the | ow pressure gas pipe (15). A part

of the jajn i : - o1, : I . The
Fermi naerif g & btk Rh MBI {1E G ANt e B TRIRRER, el T e
non-i nverter. conpr.essor. (2B). By . efrigera repeat i ng, such .

o rcul ar sating POESET ee drdapreanat JTB) Gemattn” Bhe sGPRah Mndibkerreszine or
of col d-storage showases and freezi ng showases are cooled. |In_accordance
with the gHeraiion is- esfrmgds vedlyi g dpBicatscHingsc a8l ithgseabnl itk ebrstagbont s
of evaporation heat) of the cold-storage unit (1C) and the freezing unit
(1D) ar e lizatingeckzing hpemtianrexhepit thaginabe [firsyai(-dwating/ fofezogholmrsaon,ghe heat )
of the indoor unit (1B), so that 100% of heat is recovered. 15 --Second

Pattern -sebon@¢e@r-wangelestdrhvdive (3BE ndvipeliddetorbd or thehwecbnd state as shown
air-heating/freezing operation, as shown in Fig. 28, only the inverter

conpr essafy {RAb1id1ifkd eMganf tieupRN3i Nnverter conpressor (2B) is stopped.
Settings flor valves are the sanme asS those in the first pattern. 20 Under

this state, as i i st ther refrli I.SC f t

i nverter conpr es@oé&?}ﬁ%l{cﬁs‘v@?‘ r%%l %Tcggdiaﬁ;"thﬁgmri@? Irﬁegler%aﬁﬁé%ﬁggup?é%ldg W th
t he i ndoor heat, exchanger (41) being.a condenser an e | d- st or age heat
xchangorPTPHEIE Gt RATERLeEdhymadlE v Tl cgaib bssd) (21 Aot BB Harer The
second pattern is different fromthe first pattern only in that the

non- ilfveracarpressasr@Bd @s shomp insFigotl 1uasgeonkspattemrpt; dravipgranly she insester hy
the refrigerant repeating such circulation, air-heating within a 58 store
i s per f oraeaprassbrt ()i shaewn gnsFigt 1@okud st Hinheatthowodskivingdnily dhe ineg-
showcases are cooled. --Third Pattern - In accordance with the third
pattern fiavetteecdmpsissad (2B)eshemdhd ingertengompogesa({l Onis mskemaswhownfng.

29, only the non-inverter conpressor (2B) is driven and the inverter

conpr essqrjg( 23) Atsthéttﬁi@@ﬁﬂsué?b%éﬂﬁﬁ%n&othe\b%'ok!ﬁ cBhfrédier $88EisaFivienose in
the first pattern except that the inverter conpressor (2A) 'is stopped.

Under this stat %é’}Ta{iSBriE%@%ﬁg‘eggﬁnfgﬁggé?ﬁﬂwf £é%%833‘(}|t1§fﬁ“ ‘rﬂ%el’{r%{sﬁat?ér}ﬂ%essor

(2B) is, as int Irst-an erns, cir ed in e"retrigerant

circuyit (1E) 10 wi.th.the_indaor ~heat . exchanger (41) bein caopdenser. _and
the doi o rertyritsd HedimE e hitgRh (R g HERE REGEU pbrE el o A IRERT R o 21)
bei ng eva(gﬁl;ators. ;Pe ﬁqhi rd pattern is different fromthe first and second
patterns Rresspriay 18 REkSNerter conpressor (2A) is not used. By the
refrigerant being circulated, as in the first and second patterns,
ai r - heat imbjirgl P#feina-store is perforned and the interiors of cold 15
storage showcases and freezi ng showases are cool ed.

In accordance with the first pattern for the second air-heating/freezing

operation shown in Fig. 11, a part of refrigerant discharged from the inverter
20 compressor (2A) and the non-inverter compressor (2B) flows in the indoor heat
exchanger (41) and then is condensed therein as in the first air-heating/freezing
operation. The condensed liquid refrigerant flows from the second communication
liquid pipe (12) through the branch liquid pipe (36) and the receiver (14) to the first

communication liquid pipe (11).



_As described above, in accordance with the first air-heating/freezing
operation, there are provided the first pattern of using both of the

i nverter conpressor (2A) and the non-ingerter conpressor (2B), the second
pattern of using only the inverter conpressor (2A) and the third pattern of
using only the non 20 inverter conpressor (2B). Operation is usually
performed in the first pattern of using the both conpressors (2A) or the

second pattern ofpdigiheg paftl of theaefrierbhedisERaTpee Fran theMverldr dogpreswoer t er
conpressor (2A) is broken, the third pattern of using the non-inverter

COMPY &59%% 4020 1R REERRRS cotfhrt gk (4HP (ORR! BEhP AR aRCER: bipkeds)

Accordingly,” 1 nh accordance wt even I f the inverter 59

conpr esso 2A) .i s brokep, col d-storagel,fr kng 4 s N S us
quality otiméﬂ%%iﬂt“t §eC08} ﬁ)éxr%zil%sg]ieﬁg)&quém ﬁﬁg)a%éil ﬁ]-ehglgst ifr?g'%? h?ﬁg%ttogt ore
can be continued. < Second Air-Heating/Ereezing Qperatiqon> In acgor d%nce
with the wdeokdAlite thegutdegrigasadpaddbpdhsni Uif pdreerantas soppeisedHa the
air-heating ability of the indoor unit (1B) remains, during the first air
heat i 5g/ fowtdaonbeatperdianger {4er Fharcndensdddbiquial fafrigerapatil@vs thfoughitheng
the inverter conpressor (2A) and the non-inverter conpressor (2B) as shown
in Fig. 30quid sipeqno),paid pyins ehe diguvd nefrigerantt from theesdoond caampmesiatiofi2A)
as shown in Fig. 31 and a third pattern of driving only the non-inverter
conpr essof qidBi : §SinEd YefrBRrankFI WS HRoLER thé réteivdrl (1 4pes tiy fied i n
t he secoﬂéqlggivtlggyﬂllﬁgﬂﬂ%stg pat f%rn is perfor rgred at a ti rr%I 8f hi gh | oad,

and the tmr{l%}gﬁfacrarg%b%i@%%ﬁ%glxd in energencies, e.g., when the inverter

conpr essor cond air-heating/freezing operation is
performed with the basjcall.y sanme .settjings .as.those in the first .. .

ai r - heat i ng/ f r ee2iAfg! B%IEPa{’%{W rggrdgiﬁa“t ﬂ@tw‘f’g\ 1P R@e? Sk ?Q@Wumca%on liquid
air-heating/freezing operation, the second four-way se|lector valve (3B) is
swi t difled pigeHdl) Homsdnsthecrdd-sterese Aeakaeriianggr (4 ayl Isgevapgeated Ahereys. 30
through 32. --First Pattern - In accordance with the first pattern for the
second ai Thdethier paytfof ¢he i qgidop i gerantflowingintthe firstafonimunigation ligehbpiged
fromthe inverter conpressor (2A) and the 20 non-inverter conpressor (2B)

flows in ¢y flowodn thefiteeeinghiveag exchadger (5d),t isesvapsratod ded ssadkehéntei theas i n
the first air-heating/freezing operation. The condensed liquid refrigerant

flows frogadshe SRRPRAsGOEMNI TRE bed réfripershtdvaPofated ih Mhoughi-tideady Rewth
liquid pipe S(36) aﬁ%g? hemrygcei verg (54) i:g'[téo the‘&?i rst conmuni cati ongBI’i qui d

pi pe ( 11)exchaﬁgcsr;r@?s)fcﬁﬂ?ﬁaeﬁ@s{rﬁgrfi%&gﬁt Ji?él{drg@('i #dln ﬁfe%@feﬁ’%ga P &¥ok t? om

i nverter conpr on-1nvertér conpressor (2B) tlows
t he iliar as _pipe (19) thr h { he nd . f.our- e val (3B)
and (e 11 GE 1PoaPRBgrecereeirs: (il A st T o B8 sl B CEh s B B8
Then, the refrigerant is condensed in the out doqr heat exchanger (4),. The
condensedVEHET cfomﬁrﬁsg)érérﬁ =f4’6\/\/§‘et REBAYICE HECT50d Uict P p “?‘i@} QET otf"H)Q t he
liquid refrigerant fromthe second conmuni cation | igui d pipe (12). The
j oi ned r efourgeaiastleetonwsl ent3Selgwiteled ocks rethe seapnd §tate do the apn-inverter
comuni cation liquid pipe (11). A part of the liquid refrigerant flowing in
the firstcanpressorc§2Bpn Byquipdating such circulation, air-heating within a store is

performed, and the interiors of cold-storage showcases and freezing showcases are

20  cooled.
As described above, in accordance with the second air-heating/freezing
operation, cooling abilities (amounts of evaporation heat) of the cold-storage unit
(1C) and the freezing unit (1D) are not balanced with the air-heating ability (amount

of condensation heat) of the indoor unit (1B), and excess condensed heat is

25  discharged outdoor by the outdoor heat exchanger (4).



10 pipe (11) flows in the col d-storage heat exchanger (45) and is
evaporated therein. The other part of the liquid refrigerant flowng in the
first conmunication liquid pipe (11) flagas in the freezing heat exchanger
(51), is evaporated therein and sucked into the booster conpressor (53).
The gas refrigerant evaporated in the col d-storage heat exchanger (45)
joins the gas refrigerant discharged fromthe booster conpressor (53) 15 at
the | ow pr.esssiErPsdsn-pre (15). A part of the joined refrigerant returns to
the inverter conpressor (2A), and the renai nder thereof returns through the
first conmuni caty_o [ 7 r : :

indb Bt P 2GRN tﬁgég({bﬁggﬁvge{ﬁ%r YR SO ROk A G Bberill

repeating such circulation, air- in a store is per

the interiors,.of cold-storage _ showases and freezing s ases are al ed.
Narrel . APGRIGECE GEL A 128 Bhine B58sh fanpisot: CRoR ity S Bles
(amounts of evaporation heaté of the col d-stor age uni t (1C%§] and the .
freezi ng RAN-ENVCITSY CRPWTABOT KABhHcEAPDEd- hThe dhisd foyaway sgleginrvalye (3ablint of
condensati on heat) of the indoor unit (1B), and remai ned heat of

conderfsat switchesi tditeecinah ¢ €idls tomated o Settinygst foe other vabres aeath eesanteaasgibosg af theso
that air-Beating and col d-storage/freezing are perforned. 25 --Second
Pattern -first®ittkin.accordance with the second pattern for the second
air-heating/freezing operation, as shown in Fig. 31, only the inverter

conpressor (2A) {gdel iMe AR ot REriPAANE AYRHLESedCRORI 8RS Ay rdB) cdripebgnped.
Settings for the valves are the saffe as those of the first pattern. 5 Under

this stat T i dj fr ] I r IS
ci rut at e SRS ERY Pl TR E Lt b P B R b Fiord B RS act £ o
(41) and the outdoor heat exchanger,.(4). bei ng condensers angd the

Col 8- ot or 35 this guteE Ry acpABs ol Piner s BiERRgS v e BRyOFoses ks e ng
evaporators as in the first pattern. The second pattern is different from
the il stexrdangen(48nppdithe freazingheaherchrogen(®dd) bemeyirppeaietyasinghe figsty ot
used. As in the first pattern, by the circulation of the refrigerant,

ai r - heat i pagtesnt Hihe secondmpattesn pediftaraetdfrandthehfirst pateinoeslyoin thet thesn@r-age
showcases and freezing showases are cooled. --Third Pattern- In accordance
Wi th the inveftdr pethpessof (@B)liB@osesandAain theefist patdrngley thegeildnlapen af ihen, as
shown in Fig. 32, only the non-inverter conpressor (2B) is driven and the

i nverter GPARERKEHir-heMNing WilliRRPRESre B1feeRirnicdaindtthe infeYRid 6F c6RINNHARION
(2A) is stopped, settings for valves are the sane as in the first pattern.

Under t hi ssho%xfatsgse%ﬁ(li E&Iezjen%resrlﬁ)&;cagéss&}%a‘{&quj romthe non-inverter conpressor

(2B) is circula efrigerant circuit (IE) with the indoor heat
exch er (41 and the outdoor heat exchanger (4) being condensers and
t he glgﬁgd-'s'&gfegg%gWéﬁf' exchanger (45) and the freezing heat exchanger (51)

bei ng evaporators as in the first and second_patterns. The third pattern is
i fforont from tHeataardenciyieis, uﬁ%pfﬂ@?ﬂsf@nﬁv §&FOP R AT NRRLRGEEEIE

conpressor (2A) is not used. By the circulation of the o
operation, as shown in Fig. 13, only the non-inverter compressor (2B) is driven and

the inverter compressor (2A) is stopped. As in the first pattern, the third four-way
selector valve (3C) is switched to be in the second state. Further, settings for valves

20  are the same as in the first pattern.
Under this state, a refrigerant discharged from the non-inverter compressor
(2B) is circulated in the refrigerant circuit (1E) with the indoor heat exchanger (41)
and the outdoor heat exchanger (4) being condensers and the cold-storage heat
exchanger (45) and the freezing heat exchanger (51) being evaporators as in the first

25 and second patterns. The third pattern is different from the first and second patterns



refrigerant, air-heating within a store is perforned, and the interiors of

"col d-storage 25 showcases and freezing showcases are cool ed. 62 As
descri bed above, in accordance with theygecond air-heating/freezing
operation, there are provided three operation patterns, i.e., the first

pattern of using the inverter conpressor (2A) and the non-inverter
conpressor (2B), the second pattern of using only both the inverter
conpr essopnly2AY tiaRdhé Revérkdrr €bmpiesse(2K) UShoguSePnIBy tHecieRttibHestt e
conpressor (2B). Operation is usually performed in the second pattern of

. vt _ _ i tor. A i
br okan " TeaHREdE AL HEAUEL TR ST A 0reAObprsb bR AT Eich P EERE b o) ©

so that the o‘%eyr atiﬁ?? can be conti nued. h)n accordance with this enbodi nent,
even i f tHEWHPE? £RF 1EE S8Ycapesngrei ol ken, col d- storage/ freezing 10 is

not stopped and thus quality of products can be nmaintained. Further,

ai r-heating withds deseriBedabovaninpeccosdancsuwith thgrsepand qir-heating/freezing
Ai r-Heating/ Freezing Qperation> In accordance with the third

ai r - hefat i ogératierzihege apgrravided these oparetionpetietnsei. al, thd@asti pagteab of usipgof
the indoor unit (1B) is insufficient during the first 15

ai r - heat i pgthfthe @avergerepaiptison (2ANeh € tied forpimrie dompredsdt (PBY, tRE Bec®nd
driving the inverter conpressor (2A) and the non-inverter conpressor (2B)

as shown LavdnGr 3ty dns ﬁ%?ﬁr t@ﬁﬁﬁ)%s@of)&&)t Qﬂ%@gllitr@gait@ﬁﬁe(%ftzlﬁﬁng onl

conpressor (2A) and driving only e non-1nverter conpressor B) as ghown

oo 9 o ofhe Ay BRI A B o R L D! | Spe AR RO O NS E R Y o QR

conpr essor ( Ive n1s usua Fformed 1n I'r st

pattern. The second pattern.is perforned as rgency operation

ber f or nedPRERTA QI MR F IREsHATSoTTepsoR2AY. B theanverterearapressan @A)

63 In the third air-heating/freezing operation, settings for the valve are
t he skdhe Bdbroker.dhethirdpaticings parformeddyibe nevdpyeiierapapeson (Bephus.hat

t he out door expansion valve (26) is controlled so as to have a

pr edet er niheecpaypion tgn bascatiomedi ninFagror@Mceawitbfthisgembodingking c beerg efdithfer om
the inverter conpressor 5 (2A) and the non-inverter conpressor (2B) flows
from the porRgnicoaipressogdBAPiiPBrken) cold-storiiee/frieenag iBamt sexaisdngrl tHudl)
and then is condensed therein. The condensed liquid refrigerant flows from

t he secongyAAYAMNpGALLANcHPBe Mdftaided. FOFREgifReatthi @RGthihi Hstode BaRDe( 36)
into the receiver (14).
continued.
15 <@ Third Air-Heating/Freezing Operation>
The third air-heating/freezing operation is an operation with insufficient
air-heating ability in which during the first air-heating/freezing operation, the air-
heating ability of the indoor unit (1B) is insufficient. In accordance with the third
air-heating/freezing operation, as shown in Fig. 14, the inverter cofnpressor (2A)
20  and the non-inverter compressor (2B) are driven, and the booster compressor (53) is
also driven.
The third air-heating/freezing operation is performed when the air-heating
ability is insufficient in the first pattern for the first air-heating/freezing operation,

1.e., is performed when an amount of evaporation heat is insufficient. The third

25  air-heating/freezing operation is the same as the first pattern for the first air-



_Then, a part of the liquid refrigerant fromthe receiver (14) flows through
10 the first conmmunication liquid pipe (11). A part of the liquid
refrigerant flowing in the first conmumgation liquid pipe (11) flows in
the col d-storage heat exchanger (45) and is evaporated therein. The other
part of the liquid refrigerant flowing in the first comunication |iquid

pi pe (11) flows in the freezing heat exchanger (51), is evaporated therein,

and suckeﬂedtMngrtesrﬂnFoaﬁtrstﬁorcQ&Béﬁsam the3hird Thairgegy sefect@evane &) is
evaporated by the cold-storage heat exchanger (45) joins the gas

(
refriger a%\&g?}‘.&ﬂ@ﬁ@%’ thd Qégohﬂestg’t% {hecéﬁgﬂﬁl?g éf'ﬁhe( gé‘%dgﬁ% &Bgnéi&)(\"vgf Ssure

: e
gas pi pe and the joined gas refrigeran urns he“I'nverter

conpr esso 2A). In.the.case of the operatiqn conditipn in ich th

o essur o BOREoRsAEd SERER 5 PE. BT bis e $8E% A Resa it ARt helfersr ¢ ne
i nverter tc‘ﬂcx)rrﬁressor_ (2A), 20 side, a part of the refrigerant flowing in the
| ow- pr essitdhgdushaipdepting/frqegiie epG8HIGA- t he first communi cation pipe (22a)
and is sucked into the non-inverter conpressor (2B).. The other part of the
| i qui &b refriger aAtrefmgenanhdischanged droilthy ihvaws ¢cdmpregbornt (2A) anfuihed pérpe
(10) into the outdoor heat exchanger (4) and then is evaporated 25 therein.

The evapoimedr gamprefsor 2B pfilows! ﬂh%u%lf €8 tova At R on Qﬁs‘?ﬂiepm@ Mtot tHeough
64 the first four-way selector valve (3A) and the second four-way sel ector

val ve (3BhdodPthdablekchindd ¢4f1§ B0 thElY §8 L& dERBY B3I, (£8)n the BgFaffance
with the third air-heatihg/freezing operation, by repeating such
circulati i £ hin S i - e ipteriorg of
col ds stog%éleﬁéﬁg%gge@&arﬁ{dbﬁr egfn%&gﬁg\ﬁg%ggg Jrrgﬁ goo ed&pqms{e}lgo%%%n%
Pattern- The second pattern the third air-heating/freezing, operation is
the same SURERETeelEtspe hELpisaieh chePrich TiDuAigr (GONFHETE RN s
stopped. Setting for the valves are the sane as those of the first pattern.
10 Aslhold#)in Fi g. 34, a refrigerant discharged fromthe non-inverter
conpressor (2B) is circulated in the refrigerant circuit with the indoor
heat exchanger (%h¢n,mepargof thhiqenisefrigemint fonc tedrestreagbd hBatvs ebostughger
(45), the freezing heat exchanger (51) and the outdoor heat exchanger (4)
bei ng evagherfatsocsmmiirécdtedn ligeidaribe €VEROAG o thetllthid @b e Ot S igdih
exchanger (45) and the freezing 15 heat exchanger (51) and then flown into
the | ow pihesstst @ ofitubicREon 1ighidpihd (1) 86w RO LoRNROEAL REatl dkchhSzer
out door heat exchanger (4) are sucked only into the non-inverter conpressor
(2B). By is [ t4 [ i j & hi 1S

(4958 100y i BeBth Gl RO R hallRAh O gtld Rl rail Aofindin the

per f or med the interiors of cold-storage showases a

shovchaSses- e . co e | 20 1 ordance-with the third :
air-heati fr%gg;tfcr()g'ggi]ﬁl a%g@?g‘%“?{%ﬁ}pcckﬂ)?ﬁéww Iqﬁ? ifreegz ?ﬁ%teg‘ch?n%e&;a(aa?=altsi on
heat) of the caol g-storage unit (.1% and the freezing unit (1D) are not

bal anced WaPRT{IRE thgrpin, @ad shgkedbintq thy RPMBreSSOh s diedifs Aefkigeratt t he
i ndoor unit (1B) and insufficient evaporation heat is obtained fromthe
out door hevPoEste abyethe( a9ld-staragsi Seglapxchangeneds) nipinhdhe gas refrigerant

col d-storage/ freezing can be 25 perforned at the sane tine. 65 --Effects
of SeconddiEpharge ddrim theabaeter dampeessort (530) e tiseongressoodgaepipe (45), shdwn i n
Figs. 16 through 34, seven kinds of operation nodes can be perfornmed.
Especi al | the jbirredlgasaicfrigerani rgueRasahé diverted cohfReddog (2Rr ati on,
air-heating operation, 50 first air 5 heating/freezing operation and
secorgh ai r - heat i nRé HiREphA DS AREH G 1dACTri g GahN8bmAhe tE&I PARUFBDNs Ihicdh 2B)
may be used or the both conpressors may be used. For ~2

ai r-cool g/ fig G il PRA' Bhd Me W8T LRPARIAN ValRR (26944 BTN APRER T o1

exchanger (4), and then is evaporated therein. The evaporated gas refrigerant flows

in the outdoor gas pipe (9). Further, the evaporated gas refrigerant passes through

the first four-way selector valve (3A), the second four-way selector valve (3B), the



_conpressors (2A, 2B) nmay be used in conbination or only the non-inverter
conpressor (2B) may be used. 10 Accordingly, in accordance with the second
enbodi nent, various operations can be gflerformed in the air-conditioning
channel, as well as in the cold storage/freezing channel. Thus, even if one
of the two conpressors (2A, 2B) is broken during the air-conditioning
operation, the operation can be continued. In the conpression nechani sm

formed ofedond €MTREEREPipe (2P, aAB)the ithirdrfeul-svayf sdlbetoc vatweedd)y snd 2xn 2B)
is broken, the operation can be continued by another one. Thus, as in the

first e 'Igetrat CovRAELHomBrdsber @@pe of using three conpressors, the
structupgagh céﬁ%%@lﬂc@an be cs)il?rglsifi ed.” [ & her Enbodi nents] The present

invention may be structured.as. fqll. WM . 1t
above- descr i bedﬁé(rf%ﬁ?t%ﬂ?h Eéé‘ﬁgégxn\%lghtegnﬁgig?ﬁéﬁaﬁ%{e st;ge?formed and
air-conditioning is configured so as to, pe capaple of perform.n

ai r- cool rtlrrgvnﬁ%ra@riw@”whﬂtswga%gm%ﬁ% and ﬁﬁ%ggtsgo?'ﬁ%sersiaf%fo%lﬁghﬁlealmer]rﬁy be
configured so as to be capable of performng only air-coolin

ai r - hiat icngling abgitidist(hvoyhts ofecviappEationdigat edkibe @kkftqrég%ﬂnitgbgs pag the
conpressor and the second conpressor (2B) is a non-inverter conpressor in
t he embodieerittes unithi($D§oatei mat i mlammy bath her siedieatingoabiligy nfsmeasiér ef may
be inverter conpressors or non-inverter conpressors. 5 In the enbodi nents,

the oper ahh@hsaREE HeBBlofOMEn@se @it (IBEanananainsoffipieht evayorateddumsidl e,
the operation node that two of the three operation patterns are possible

and the RerALs oG (AlodLhehlREnARRY al4)ON PR CERSALIAZPASS| Be. ar o

set. However, I's no to the ns in the enmbodinments which
operation, pattern can be set in whigh tion node. This may be
appr opr i éf%?%e@rﬁfé% HedL ra’ggesﬁ'&uﬁan%dﬁ\gﬁs‘geci fic structures of
apparatuses, Industrial Applicability As described above, the present
i nveAfi on-kifegts of First Embodigepf-ger at i ng appar at us. 67 Clains 1. A
refrigerating apparatus in which expansion nechani sns (46, 52) %I)’ld )
appl i cati on- si dé\shéescribzd shayeris acasrdaneg with thefdirssgmprdiment. ah in
expansi on nmechani sm (42) and an application-side heat exchanger (41) in a
second clripnd thaoeglb 1dpsment lddds of pacatioal mpdesacaobp pesformad ndispasiagiy ( 2)
and a heat-source side heat exchanger (4), the conpression nmechanism(2) is
confi gur gdr @ freekingSép&rafibh £S5 Bifst air-heating/freezing operation and ® second air-
heating/freezing operation, either of the compressors may be used or both
15 compressors may be used in combination. Accordingly, in a cold-storage/freezing
channel in which stop of operation becomes more problematic as compared to the
case of the air-conditioning channel, various operations can be performed. Even if
one of the two compressors (2A, 2B) is broken, the operation can be continued.
In particular, the inverter compressor (2A) is broken easier than the non-
20 inverter compressor (2B). Thus, the first embodiment is effective for measure for
the failure of the inverter compressor (2A).
In accordance with the first embodiment, in the compression mechanism
formed of two compressors (2A, 2B), if one of the compressors (2A, 2B) is broken,

the operation can be continued by another one. Thus, as compared to the case of

25  using three compressors, the structure and control can be simplified.



(2A) and a second conpressor (2B) and a plurality of operation nodes can be
set, wherein the conpression nechanism (2) is configured so as to be
capabl e of being swi tched between at |d3st two operation patterns, in a
predeterm ned 10 operation node, anong a first pattern of driving the first
conpressor (2A) and the second conpressor (2B), a second pattern of driving
only the first conpressor (2A) and a third pattern of driving only the
second c¢Bpc@ssBmbodBpent?. A refrigerating apparatus in which expansion
mechani snms (46, 52) and application-side heat exchangers (45, 51) in a

first channel angd giowxRANBIgON SLSinMBCRAMITE WAR) a 380D ciRdiGehd 8Nthé de
heat exchanger (41) in a second channel are connected in parallel to a

' . i, - ' . th
comor oo S TEIRAHAI, 68jiofthe: 3rRFaiaRss s} i EXaENERand hoihion "2
second c resso 2B) and a pl i of operati on . nodes can se

wher o n_ CRBNEG ok dGr BATHEERAE e o) SarcontHBiIEanEg dBots to S list e 20
of being switched between a first pattern of driving both the first

conpr &ssémioziinenhdThethisd EdHdwep splestsorl(2B)C) of dedvist cphodenentds ngfi vi ng
only the first conpressor (2A) and a third pattern of driving only the

second caspdessor (2B) in a predeterm ned operation node. 3. A
refrigerating apparatus that expansion nechanisnms (46, 52) and 25

appl i cati on- si dénheasrdancdaigetie {ctond Thibddimani,ithstsuctiampepe e6U) A the
expansi on 68 nechani sm (42) and an application-side heat exchanger (41)

In a secopflerf re€ddt QANNE ChfifledtBd RSt %%ti&ng%igegﬁﬁw&sﬁxie%nnﬁﬁ%%}sm

(2) and a heat-source side heat exchanger e’ conpressi on

mechani s 2). .1S.C { gured by~.a fiyr £ ess ( n cQ

conpr ess?fj“t%ﬁ%s?)%?%kré n-di s%ﬁsér ﬁg%tﬁ?lgnggatqgg, 8@8) @%afhgmgoarr%r esrségg?% (2A,
2B) e connected.in par I a.hi gh-pressur.e gas pji,pe, (8),..and th

i ghDr e CoMMERSatiGh si0q 4726k denat kbt ieae nBAdR I8 Al E Fepits
(3A, 3B) to high-pressure gas lines (9, 17) in the first and channels, a

f our - way coaiBeRIGAtIQRPIRE (23) axRireAvided dameryigled ko fiay anpEnicapanIkpPef 10
being switched between a first state in which a first port (Pl)

comuni c&22s) isiprhvalefl owith bhqohack(Rdye dHdfoa alewamgl oplbyr 8 r¢fiPZerans fiawm fimen es
with a third port (P3) and a second state in which the first port (Pl)

comuni cahednwertdr thaprsson@Apitd thPhomimdciiee domprdsqeer @B)P3)'he segound cat es
with the fourth port (P4) is provided on the suction side of the

conpr essicemmusicanbs Fife2)22b) s proVde P vAEStHeHBIR dajwheg)lf‘é} ailawaxlfgeoﬁiiwt_
channel connected to a suction pipe (6a) for the first conpressor (2A) is

conngst eqeﬁpgetrg'ﬁt ﬁb&sﬁroﬂo{l{e r(cﬁé)mrfe?trcr tcBﬁlpfr%()f Y‘@ﬁ) & Itt?&%rﬂfrert\é?lcgﬁxpgg’s@or

(2A) and the solenoid valve (23) serving as an open/close valve for opening/closing

the second communication pipe (22b).
The oil return pipe (31), the first and second oil-level equalizing pipes (32,
33) and the liquid injection pipe (27) are basically structured similarly to those of the
20  firstembodiment. In accordance with the second embodiment, the gas vent pipe (28)
for the receiver (14) is not provided. The liquid injection pipe (27) is connected to
the oil return pipe (31) by the communication pipe (24) at the position of the liquid
injection pipe (27) between a connecting point with the liquid pipe (10) and the
electronic expansion valve (29) and the position of the oil return pipe (31) between

25  the oil separator (30) and the solenoid valve (SV0). The communication pipe (24) is



~a suction pipe (6b) for the second conpressor (2B) is connected to the
second port (P2), 20 | ow pressure gas lines (17, 9) in the second channel
are connected via the directional seledBor valves (3A, 3B) to the third
port (P3), and a high-pressure side pipe (28a) for a refrigerant circuit
(1E) is connected to the fourth port (P4). 4. A refrigerating apparatus

t hat expansi on nechani sns (46, 52) and 25 application-side heat exchangers
(45, 51) proviietiwish tiehetreaklvahred 73 fored fowisigamly a 6&rigecdharflenfrioaR)hediyphidn
application-side heat exchanger (41) in a second channel are connected in

paral l el cg,ogqm;gﬁﬂ NERANARLATDHE)(38d a heat-source side heat

exchanger and the conpression nechanism (2) is configured by a first
conpr essor ;’g@ﬁlo rid a second conpressor (2B), 5 wherein discharge pipes
(Sa, 5b) fg orrpressors (2A, 2B) are connected in parallel to a

hi gh- pressure g ressure S _connect ed
vi a directional Eﬁ%’ﬁeg’?g tigh 95&0{“3%1 Q%%)e e(ﬁ“ﬁ?réﬂnﬁ 88%’3‘?‘% b‘ég)f heesopd  17)
in the first and second channels, a suction pipe (6a) for the first

conpr ésscmiagipens wibriredesstibed. a | ow 10 pressure gas line (15) in the
first channel, a suction pipe (6b) for the second conpressor (2B) is
connect ed vi a t Ha atcoslamicemath thelsecdmi enabbd diesent,34,in 3B) fitd ehbodpmests irie gas
lines (17, 9) in the second channel, the suction pipes (6a, 6b) for the

conpr essdap a()l?eAafs%@r)m%rs@v&plﬂﬂ@§b?@p\é\#aft%n]iﬁo@<?§h 0 eQt@edir R¥oBnf iopstation, @
communi cation pi pe (22a) and a second conmuni cation pipe (22b) provided in

paral | el aﬁlf QSoflhéﬁ?ele‘iﬂngg#f*ﬁﬁbhot@ Fﬂé%? Vézﬁg%r%ht% P@ iR %B%&aﬁﬁﬁc val ve

(7) for oW n rigetr ant irst co ssor

side to qnpre )...Si.d

conmuni \(,:\BIE%& ”ehez B?Zlﬂg 08?%310& Se? nfaléﬁeg&gg/f{eg%m %r‘o%t lll% ng
only r gerant .flagw from the,second coppress

fi rstl%coréﬂ'réls"’éb e%tm/?%qea@wr%tﬂplb r?/%PEf%CM*@Hh%ﬁ%O’? ?me@meﬁ‘g’/ft&rom ng
t he second communj cation pipe (22b) ~0 5. The refrigerating apparatus of
claim3 2ir-GHeding] ﬁpqrnéoapéufwtzmgqow@élone adichpatige opefation, 8) firsh t he
first channel are configured by cooling heat exchangers used for

col d- st oraghehtieg/dicegingaoperatien apﬂl@:sa&aood -aT Heathegfreexingaoppeatigni leithen t he

second channel is configured by an air-conditioning heat exchanger used 5
for air-comghietdompiegsors (2A, 2B) may be used, or both of them may be used. For @
air-cooling/freezing operation and @ third air-heating/freezing operation, both of
15 the compressors (2A, 2B) may be used in combination or only the non-inverter
compressor (2B) may be used.
The respective operations will be described below.
<@ Air-Cooling Operation>
In the air-cooling operation, a first pattern of using both the inverter
20  compressor (2A) and the non-inverter compressor (2B) as shown in Fig. 16, a second
pattern of using only the inverter compressor (2A) as shown in Fig. 17 and a third
pattern of using only the non-inverter compressor (2B) as shown in Fig. 18 can be
performed. Operation is usually performed in the second pattern. If an air-cooling

load is large, the operation is performed in the first pattern. The third pattern serves

25 as an emergency operation pattern when the inverter compressor (2A) is broken. In



6. The refrigerating apparatus of claim3 or 4 conprising the first
four-way sel ector valve (3A) and the second four-way sel ector valve (3B) as
the directional selector valves (3A 3B4, 10 wherein the di scharge pipes
(Sa, 5b) for the first conpressor (2A) and the second conpressor (2B) are
joined and the joined pipe is connected via the first four-way sel ector
valve (3A) to the heat-source side heat exchanger (4) and the

appl i cat ithe-opechtidrepittaxs fangerait4dpling dpleeatieg ohel bobstanebmpoesasr (58)his

swi tchabl e t herebetween, and 15 the suction pipes (6a, 6b) for the
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val ve (3A) and the second four-way selector valve (3B) to the

appl i cati_QE.-ii%ett%eg_t exchanger (41) in the second channel and the
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y$10%&' ()-ZIA)ys;slgfr/gl(a%edT aLSJ-I;l-'[EC flgltz?)gt:terSnSll?l the refrigerant circuit (1E) with the
outdoor heat exchanger (4) being a condenser and the indoor heat exchanger (41)
being an evaporator. The refrigerant flown from the indoor heat exchanger (41)
passes through the first and second four-way selector valves (3A, 3B) . Then, the
entire refrigerant flows through the second communication pipe (22b) and returns to
15 the inverter compressor (2A). By the refrigerant circulating as described above,
air-cooling within a store is performed in the second pattern.
--Third Pattern--
In accordance with the third pattern for the air-cooling operation, as shown
in Fig. 18, only the non-inverter compressor (2B) is driven and the invert_er
20 compressor (2A) is stopped. Settings for the valves in the third pattern are the same
as those of the first pattern except that the solenoid valve (23) of the second
communication pipe (22b) is closed.
Under this state, as in the first and second patterns, a refrigerant discharged

from the non-inverter compressor (2B) is circulated in the refrigerant circuit (1E)

25  with the outdoor heat exchanger (4) being a condenser and the indoor heat exchanger
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@L0% & ( 1@5@@1%1&“ Ppttgrnpgdeg ths Fipk nastgrr: of jusing wh4he+mm osslzmemr
$10%854 ()(2A) and the non-inverter compressor (2B), the second pattern of using only the
inverter compressor (2A) and the third pattern of using only the non-inverter
compressor (2B). The operation is usually performed in the second pattern of using
only the inverter compressor (2A). If the inverter compressor (2A) is broken, the
third pattern of using the non-inverter compressor (2B) is performed, so that the
10 operation can be continued. Accordingly even if the inverter compressor (2A) is
broken in an apparatus which usually performs air-cooling in an inverter
compressor, air-cooling can be continued.
<@ Air-Cooling/Freezing Operation>
During the air-cooling/freezing operation, there are provided a first pattern
15  of using the inverter compressor (2A) and the non-inverter compressor (2B) as
shown in Fig. 19 and a second pattern of using only the non-inverter compressor
(2B) if the inverter compressor (2A) is broken, as shown in Fig. 20. Operation is
usually performed in the first pattern. The second pattern is carried out as an
operation pattern for emergency.
20  --First Pattern--
In the first pattern, the first four-way selector valve (3A) and the second
four-way selector valve (3B) are respectively switched to be in the first state as
shown by the solid lines in Fig. 19. The indoor expansion valve (42) is controlled so

as to have a predetermined opening. The solenoid valve (7a) in the cold-storage unit

25 (1C) and the solenoid valve (7b) in the freezing unit (1D) are opened, while the
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10%&: () - %%%:r {ggélt (fz)r a refrlgerant sucked into the inverter compressor (2A). The booster
compressor (53) is activated and the solenoid valve (23) for the second

5 communication pipe (22b) is closed.

Under this state a refrigerant discharged from the inverter compressor (2A)
joins a refrigerant discharged from the non-inverter compressor (2B) at the high-
pressure gas pipe (8). The joined refrigerant flows from the first four-way selector
valve (3A) through the outdoor gas pipe (9) into the outdoor heat exchanger (4) and

10 then is condensed therein. The condensed liquid refrigerant flows in the liquid pipe
(10). Further, the liquid refrigerant flows through the receiver (14) and then is
branched into the first communication liquid pipe (11) and the second
communication liquid pipe (12).

The liquid refrigerant in the second communication liquid pipe (12) flows

15 through the indoor expansion valve (42) into the indoor heat exchanger (41) and then
is evaporated. The evaporated gas refrigerant flows from the communication gas
pipe (17) through the first four-way selector valve (3A) and the second four-way
selector valve (3B) to the second connecting pipe (21). Then, the refrigerant returns
to the non-inverter compressor (2B).

20 A part of the liquid refrigerant flowing in the first communication liquid
pipe (11) flows through the cold-storage expansion valve (46) to the cold-storage
heat exchanger (45), and then is evaporated. The other part of the liquid refrigerant
flowing in the first communication liquid pipe (11) flows form the branch liquid pipe

(13) through the freezing expansion valve (52) into the freezing heat exchanger (51),

25 and then is evaporated. The gas refrigerant evaporated in the freezing heat
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T $10%& ()exchagd G1) isLOWUKed)into the booster compressor (53), compressed therein and
discharged to the branch gas pipe (16).

The gas refrigerant evaporated in the cold-storage heat exchanger (45)
joins the gas refrigerant discharged from the booster compressor (53) at the low-

5 pressure gas pipe (15), and the joined gas refrigerant returns to the inverter
compressor (2A).

During the air-cooling/freezing operation, by the refrigerant repeating
such circulation, air-cooling within a store is performed and the interiors of cold-
storage showcases and freezing showcases are cooled.

10  --Second Pattern--

Settings for the valves in the second pattern are the same as those of the
first pattern. The second pattern is different from the first pattern in that the inverter
compressor (2A) is stopped and only the non-inverter compressor (2B) is operated.

As shown in Fig. 20, a refrigerant discharged from the non-inverter

15  compressor (2B) is condensed in the outdoor heat exchanger (4) and then branched.
A part of the refrigerant is evaporated in the indoor heat exchanger, and the
evaporated refrigerant flows through the first four-way selector valve (3A) and the
second four-way selector valve (3B) and returns to the non-inverter compressor
(2B). The remainder of the liquid refrigerant condensed in the outdoor heat

20  exchanger is evaporated in the cold-storage heat exchanger (45) and the freezing
heat exchanger (51). The refrigerant in the cold-storage heat exchanger (45) joins
the refrigerant in the freezing heat exchanger (51) at the low-pressure gas pipe (15)

and the joined refrigerant flows through the first communication pipe (22a) and

returns to the non-inverter compressor (2B).
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10, #@ 0%, {thin a store is performed and the interiors of cold-storage showcases and freezing
showcases are cooled. Even if the inverter compressor (2A) is broken, the operation
can be continued only by the non-inverter compressor (2B).
5 <@ Freezing Operation>
As described in the first embodiment, the freezing operation is an
operation of stopping the indoor unit (1B) and performing cooling in the cold-
storage unit (1C) and the freezing unit (1D). The freezing operation includes an
operation of performing only cooling in the cold-storage unit (1C), an operation of
10  performing only cooling in the freezing unit (1D) and an operation of performing
cooling in the cold-storage unit (1C) and the freezing unit (1D). A case of
performing cooling in both of the units (1C, 1D) will be described herein.
At the time of the freezing operation, there are provided a first pattern
shown in Fig. 21 for driving the inverter compressor (2A) and the non-inverter
15 compressor (2B), a second pattern shown in Fig. 22 for driving only the inverter
compressor (2A) and a third pattern shown in Fig. 23 for driving only the non-
inverter compressor (2B) when the inverter compressor (2A) is broken. The
operation is usually performed in the second pattern. The first pattern is performed
at the time of high load. The third pattern is performed when the inverter compressor
20 (2A) is broken.
During the freezing operation, the booster compressor (53) is basically
driven in all three operation patterns.
--First Pattern--

The first pattern for the freezing operation shown in Fig. 21 will be firstly

25  described.
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10 $10(y£%:c‘121-st813a%e/«8ﬁn(’? (1C) and the solenoid valve (7b) of the freezing unit (1D) are

opened, while the outdoor expansion valve (26) and the indoor expansion valve (42)

5 are closed. The electronic expansion valve (29) of the liquid injection pipe (27) is

controlled so as to have a predetermined opening in order to control a degree of

superheat for sucked refrigerant. The solenoid valve (23) for the second

communication pipe (22b) is closed.

At the time of stopping cooling in the cold-storage unit (1C), the solenoid

10 valve (7a) is closed. At the time of stopping cooling in the freezing unit (1D), the
solenoid valve (7b) is closed and the booster compressor (53) is stopped.

Under this state, a refrigerant discharged from the inverter compressor

(2A) and the non-inverter compressor (2B) flows from the first four-way selector

valve (3A) through the outdoor gas pipe (9) into the outdoor heat exchanger (4) and

15 then is condensed therein. The condensed liquid refrigerant flows through the liquid

pipe (10) and the receiver (14) into the first communication liquid pipe (11). Then,

a part of the condensed liquid refrigerant flows through the cold-storage expansion

valve (46) into the cold-storage heat exchanger (45) and then is evaporated therein.

The other part of the liquid refrigerant flowing in the first communication

20 liquid pipe (11) flows through the branch liquid pipe (13) and the freezing expansion

valve (52) into the freezing heat exchanger (51) and then is evaporated therein. The

gas refrigerant evaporated in the freezing heat exchanger (51) is sucked by the

booster compressor (53), compressed thereby and then discharged into the branch

gas pipe (16).
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pressure gas pipe (15). A part of the joined gas refrigerant returns to the inverter
compressor (2A) and the remainder thereof returns through the first communication
5 pipe (22a) to the non-inverter compressor (2B). By the refrigerant repeating such
circulation, the interiors of cold-storage showcases and freezing showcases are
cooled.
A degree-of-superheat control utilizing a temperature sensing bulb is
performed for the opening of the cold-storage expansion valve (46) and the freezing
10  expansion valve (52). This is similarly performed in the following operation
patterns.
--Second Pattern--
In accordance with the second pattern for the freezing operation, as shown
in Fig. 22, only the inverter compressor (2A) is activated and the non-inverter
15 compressor (2B) is stopped. Settings for valves are the same as those in the first
pattern.
Under this state, a refrigerant discharged from the inverter compressor
(2A) is circulated, as in the first pattern, in the refrigerant circuit (1E) with the
outdoor heat exchanger (4) being a condenser and the cold-storage heat exchanger
20  (45) and the freezing heat exchanger (51) being evaporators. The refrigerant
evaporated in the cold-storage heat exchanger (45) and the freezing heat exchanger
(51) returns from the low-pressure gas pipe (15) only to the inverter compressor
(2A).

--Third Pattern--
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settings for the valves except that the inverter compressor (2A) is stopped.

5 Under this state, a refrigerant discharged from the non-inverter compressor
(2B) circulates, as in the first and second patterns, in the refrigerant circuit (1E) with
the outdoor heat exchanger (4) being a condenser and the cold-storage heat
exchanger (45) and the freezing heat exchanger (51) being evaporators. The
refrigerant evaporated in the cold-storage heat exchanger (45) and the freezing heat

10 exchanger (51) returns from the low-pressure gas pipe (15) through the first
communication pipe (22a) only to the non-inverter compressor (2B). In the third
pattern also, by the circulation of the refrigerant, the interiors of cold-storage
showcases and freezing showcases can be cooled.

As described above, at the time of the freezing operation, there are

15  provided three operation patterns, i.e., the first pattern of using both of the inverter
compressor (2A) and the non-inverter compressor (2B), the second pattern of using
only the inverter compressor (2A) and the third pattern of using only the non-
inverter compressor (2B). The operation is usually performed in the second pattern
of using only the inverter compressor (2A). When the inverter compressor (2A) is

20  broken, the third pattern of using the non-inverter compressor (2B) is performed.
Thus, the freezing operation can be continued. As a result, in accordance with this
second embodiment, even if the inverter compressor (2A) is damaged in an
apparatus which usually performs cold-storage/freezing in the inverter compressor,

cold-storage/freezing can be continued.

25 <@ Air-Heating Operation>
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5 non-inverter compressor (2B) if the inverter compressor (2A) is broken, as shown in_
Fig. 26. Also in the case of the air-heating operation, the operation is usually
performed in the second pattern. The first pattern is performed at the time of high
load. The third pattern is performed when the inverter compressor (2A) is broken.
--First Pattern--

10 In the first pattern, as shown by the solid lines in Fig. 24, the first four-way
selector valve (3A) is switched to be in the second state, and the second four-way
selector valve (3B) is switched to be in the first state. The solenoid valve (7a) in .the
cold-storage unit (1C) and the solenoid valve (7b) in the freezing unit (I1D) are
closed, and the openings of the outdoor expansion valve (26) and the indoor

15  expansion valve (42) are controlled. The solenoid valve (23) for the second
communication pipe (22b) is opened, and the electronic expansion valve (29) of the
liquid injection pipe (27) is closed.

Under this state, a refrigerant discharged from the inverter compressor
(2A) and the non-inverter compressor (2B) flows from the first four-way selector

20  valve (3A) through the communication gas pipe (17) into the indoor heat exchanger
(41) and then is condensed. The condensed liquid refrigerant flows from the second
communication liquid pipe (12) through the branch liquid pipe (36) into the receiver
(14). Then, the liquid refrigerant flows through the outdoor expansion valve (26) on
the auxiliary liquid pipe (25) into the outdoor heat exchanger (4) and then is

25  evaporated therein. The evaporated gas refrigerant flows from the outdoor gas pipe
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5 air-heating within a store is performed.
--Second Pattern--

In accordance with the second pattern for the air-heating operation, as
shown in Fig. 25, only the inverter compressor (2A) is driven and the non-inverter
compressor (2B) is stopped. Settings for the valves are the same as those of the first

10 pattern.

Under this state, a refrigerant discharged from the inverter compressor
(2A) is circulated in the refrigerant circuit (1E) with the indoor heat exchanger (41)
being a condenser and the outdoor heat exchanger (4) being an evaporator as in the
first pattern. The refrigerant evaporated in the outdoor heat exchanger (4) flows

15 from the outdoor gas pipe (9) through the first four-way selector valve (3A) and the
second four-way selector valve (3B). Further, the refrigerant returns through the
second communication pipe (22b) only to the inverter compressor (2A). In this case
also, by the circulation of the refrigerant, air-heating within a store is performed.
--Third Pattern--

20 In the third pattern for the air-heating operation, as shown in Fig. 26, only
the non-inverter compressor (2B) is driven and the inverter compressor (2A) is
stopped. Tﬁe solenoid valve (23) for the second communication pipe (22b) is
closed. Settings for other valves are the same as in the first and second patterns.

As in the first and second patterns, under this state, a refrigerant

25  discharged from the non-inverter compressor (2B) is circulated in the refrigerant
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selector valve (3A) and the second four-way selector valve (3B), and then returns
only to the non-inverter compressor (2B). In accordance with the third pattern also,
air-heating within a store is performed by the circulation of the refrigerant.

As described above, during the air-heating operation, there are provided
three operation patterns, i.c., the first pattern of using the inverter compressor (2A)
and the non-inverter compressor (2B), the second pattern of using only the inverter
compressor (2A) and the third pattern of using only the non-inverter compressor
(2B). The operation is usually performed in the second pattern of using only the
inverter compressor (2A). If the inverter compressor (2A) is broken, the third
pattern of using the non-inverter compressor (2B) is performed, so that the operation
can be continued. Accordingly, in accordance with the second embodiment, even
when the inverter compressor (2A) is broken in an apparatus which usually performs
air-heating in the inverter compressor, air-heating can be continued.
<® First Air-Heating/Freezing Operation>

The first air-heating/freezing operation is a 100% heat recovery operation
of performing air-heating in the indoor unit (1B) and cooling in the cold-storage unit
(1C) and the freezing unit (1D) without using the outdoor heat exchanger (4). In
accordance with the first air-heating/freezing operation, there are provided a first
pattern shown in Fig. 27 for driving the inverter compressor (2A) and the non-
inverter compressor (2B), a second pattern shown in Fig. 28 for driving only the

inverter compressor (2A) and a third pattern shown in Fig. 29 for driving only the
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5  --First Pattern--

The first pattern for the first air-heating/freezing operation shown in Fig.
27 will be firstly described.

The first four-way selector valve (3A) is switched to be in the second state,
the second four-way selector valve (3B) is switched to be in the first state. The

10 solenoid valve (7a) in the cold-storage unit (1C) and the solenoid valve (7b) in the
freezing unit (1D) are opened, and the outdoor expansion valve (26) is closed.
Openings of the indoor expansion valve (42) and the electronic expansion valve (29)
on the liquid injection pipe (27) are controlled to predetermined values. The
solenoid valve (23) for the second communication pipe (22b) is closed.

15 Under this state, a refrigerant discharged from the inverter compressor
(2A) and the non-inverter compressor (2B) flows from the first four-way selector
valve (3A) through the communication gas pipe (17) into the indoor heat exchanger
(41) and then is condensed therein. The condensed liquid refrigerant flows from the
second communication liquid pipe (12) through the branch liquid pipe (36) and the

20  receiver (14) into the first communication liquid pipe (11).

A part of the liquid refrigerant flowing in the first communication liquid
pipe (11) flows through the cold-storage expansion valve (46) into the cold-storage
heat exchanger (45) and then is evaporated therein. The other part of the liquid
refrigerant flowing in the first communication liquid pipe (11) flows through the

25  branch liquid pipe (13) and the freezing expansion valve (52) into the freezing heat
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The gas refrigerant evaporated in the cold-storage heat exchanger (45)

5  joins the gas refrigerant discharged from the booster compressor (53) at the low-

pressure gas pipe (15). A part of the joined gas refrigerant returns to the inverter

compressor (2A). The remainder thereof returns through the first communication
pipe (22a) to the non-inverter compressor (2B).

By the refrigerant repeating such circulation, air-heating within a store is

10  performed, and the interiors of cold-storage showcases and freezing showcases are
cooled. In accordance with the first air-heating/freezing operation, cooling abilities
(amounts of evaporation heat) of the cold-storage unit (1C) and the freezing unit
(1D) are balanced with an air-heating ability (amount of condensation heat) of the
indoor unit (1B), so that 100% of heat is recovered.

15 --Second Pattern --

In accordance with the second pattern for the first air-heating/freezing
operation, as shown in Fig. 28, only the inverter compressor (2A) is driven and the
non-inverter compressor (2B) is stopped. Settings for valves are the same as those in
the first pattern.

20 Under this state, as in the first pattern, a refrigerant discharged from the
inverter compressor (2A) is circulated in the refrigerant circuit (1E) with the indoor
heat exchanger (41) being a condenser and the cold-storage heat exchanger (45) and
the freezing heat exchanger (51) being evaporators. The second pattern is different
from the first pattern only in that the non-inverter compressor (2B) is not used. As

25  inthe first pattern, by the refrigerant repeating such circulation, air-heating within a



3t 10% +nt 1098’ ()-S) m 10%&' ()- & 109&' ()- YUdO%& ()-"n 10%& () -
n' 109&' () - baOdEMbC 3t 10%
S8109&' () - &610%& () -3nt 109&' () - 1nmt' 109&58) - F/ $109%&' () -- m' 10%&' () - ORbC 3t 10%
s109&' ()- 109&' ()- "109%& ()-f9109%& ()- 10 10 10F!:$10%& ()- RJadEbC
3t10% "109%&' ()- S109%& ()-1G 109%& ()- 10%& ()-3"109%& ()- Y'10%& ()- PZdEbC
3t 109%+2"10%& ()-S) Y'109%&' ()- 9't10%& ()-F% 109%& ()-"Y"10%& ()- Y"10%& ()-
WHAEDC 3t d8%Sqetditiied) ah§3thRYdnte)iofkl QF&CENd~std g0 YR Y IaskeS 1AM frgezing
'15}'12‘1/“5‘%”' HT| bC 3t 109910%&' ()-sl| "109%&' ()-Fl "109%& ()-yL10%& ()- 10 10

X V& -
3t 109! " “%‘Bé/gc?%é%argﬁgqu() -, Y109 () -1 " 10%& ()-9%$109%& ()- 10%&' ()-1>0dEbC

--Third Pattern --
In accordance with the third pattern for the first air-heating/freezing
5  operation, as shown in Fig. 29, only the non-inverter compressor (2B) is driven and
the inverter compressor (2A) is stopped. Settings for valves are the same as those in
the first pattern except that the inverter compressor (2A) is stopped.

Under this state, a refrigerant discharged from the non-inverter compressor
(2B) is, as in the first and second patterns, circulated in the refrigerant circuit (1E)

10  with the indoor heat exchanger (41) being a condenser and the cold-storage heat
exchanger (45) and the freezing heat exchanger (51) being evaporators. The third
pattern is different from the first and second patterns only. in that the inverter
compressor (2A) is not used. By the refrigerant being circulated, as in the first and
second patterns, air-heating within a store is performed and the interiors of cold-

15 storage showcases and freezing showcases are cooled.

As described above, in accordance with the first air-heating/freezing
operation, there are provided the first pattern of using both of the inverter
compressor (2A) and the non-inverter compressor (2B), the second pattern of using
only the inverter compressor (2A) and the third pattern of using only the non-

20  inverter compressor (2B). Operation is usually performed in the first pattern of
using the both compressors (2A) or the second pattern of using only the inverter
compressor (2A). If the inverter compressor (2A) is broken, the third pattern of
using the non-inverter compressor (2B) is performed, so that the operation can be

continued. Accordingly, in accordance with this embodiment, even if the inverter
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In accordance with the second air-heating/freezing operation performed
5  when the air-heating ability of the indoor unit (1B) remains, during the first air-
heating/freezing operation there are provided a first pattern of driving the inverter
compressor (2A) and the non-inverter compressor (2B) as shown in Fig. 30, asecond
pattern of driving only the inverter compressor (2A) as shown in Fig. 31 and a third
pattern of driving only the non-inverter compressor (2B) as shown in Fig. 32.
10  Operation is usually performed in the second pattern. The first pattern is performed
at a time of high load, and the third pattern is performed in emergencies, €.g., when

the inverter compressor (2A) is broken.
The second air-heating/freezing operation is performed with the basically
same settings as those in the first air-heating/freezing operation except that in the
15  first air-heating/freezing operation, the second four-way selector valve (3B) is
switched to be in the second state as shown by the solid lines in Figs. 30 through 32.

--First Pattern --

In acéordance with the first pattern for the second air-heating/freezing
operation, a part of refrigerant discharged from the inverter compressor (2A) and the
20 non-inverter compressor (2B) flows in the indoor heat exchanger (41) and then is
condensed therein as in the first air-heating/freezing operation. The condensed
liquid refrigerant flows from the second communication liquid pipe (12) through the
branch liquid pipe (36) and the receiver (14) to the first communication liquid pipe

(11).
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96 _e!! "vla?\%&(ézi :tc?%l?g/%lugc}o-or gas pipe (9). Then, the refrigerant is condensed in the
5  outdoor heat exchanger (4). The condensed liquid refrigerant flows through the
liquid pipe (10), joins the liquid refrigerant from the second communication liquid
pipe (12). The joined refrigerant flows through the receiver (14) to the first
communication liquid pipe (11).
A part of the liquid refrigerant flowing in the first communication liquid
10  pipe (11) flows in the cold-storage heat exchanger (45) and is evaporated therein.
The other part of the liquid refrigerant flowing in the first communication liquid pipe
(11) flows in the freezing heat exchanger (51), is evaporated therein and sucked into
the booster compressor (53). The gas refrigerant evaporated in the cold-storage heat
exchanger (45) joins the gas refrigerant discharged from the booster compressor (53)
15  at the low-pressure gas pipe (15). A part of the joined refrigerant returns to the
inverter compressor (2A), and the remainder thereof returns through the first
communication pipe (22a) to the non-inverter compressor (2B).
By repeating such circulation, air-heating within a store is performed, and
the interiors of cold-storage showcases and freezing showcases are cooled. Namely,
20 in accordance with the this operation mode, cooling abilities (amounts of
evaporation heat) of the cold-storage unit (1C) and the freezing unit (1D) are not
balanced with the air-heating ability (amount of condensation heat) of the indoor
unit (1B), and remained heat of condensation is discharged outdoor by the outdoor

heat exchanger (4), so that air-heating and cold-storage/freezing are performed.

25 --Second Pattern --
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(2A) is circulated in the refrigerant circuit (1E) with the indoor heat exchanger (41)
and the outdoor heat exchanger (4) being condensers and the cold-storage heat
exchanger (45) and the freezing heat exchanger (51) being evaporators as in the first
pattern. The second pattern is different from the first pattern only in that the non-
10  inverter compressor (2B) is not used. As in the first pattern, by the circulation of the
refrigerant, air-heating within a store is performed and the interiors of cold-storage
showcases and freezing showcases are cooled.
--Third Pattern--
In accordance with the third pattern for the second air-heating/freezing
15  operation, as shown in Fig. 32, only the non-inverter compressor (2B) is driven and
the inverter compressor (2A) is stopped. Except that the inverter compressor (2A) is
stopped, settings for valves are the same as in the first pattern.
Under this state, a refrigerant discharged from the non-inverter compressor
(2B) is circulated in the refrigerant circuit (1E) with the indoor heat exchanger (41)
20 and the outdoor heat exchanger (4) being condensers and the cold-storage heat
exchanger (45) and the freezing heat exchanger (51) being evaporators as in the first
and second patterns. The third pattern is different from the first and second patterns
only in that the inverter compressor (2A) is not used. By the circulation of the
refrigerant, air-heating within a store is performed, and the interiors of cold-storage

25 showcases and freezing showcases are cooled.
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compressor (2B), so that the operation can be continued. In accordance with this
embodiment, even if the inverter compressor (2A) is broken, cold-storage/freezing
10 s not stopped and thus quality of products can be maintained. Further, air-heating
within the store can be continued.
<@ Third Air-Heating/Freezing Operation>
In accordance with the third air-heating/freezing operation performed
when the air-heating ability of the indoor unit (1B) is insufficient during the first
15 air-heating/freezing operation, there are provided a first pattern of driving the
inverter compressor (2A) and the non-inverter compressor (2B) as shown in Fig. 33
and a second pattern of stopping the inverter compressor (2A) and driving only the
non-inverter compressor (2B) as shown in Fig. 34. In both cases of the first and
second patterns, the booster compressor (53) is driven.
20 Operation is usually performed in the first pattern. The second pattern is
performed as an emergency operation performed when the inverter compressor (2A)
is broken.

--First Pattern--
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5" (2A) and the non-inverter compressor (2B) flows from the communication gas pipe
(17) into the indoor heat exchanger (41) and then is condensed therein. The
condensed liquid refrigerant flows from the second communication gas pipe (12)
through the branch liquid pipe (36) into the receiver (14).

Then, a part of the liquid refrigerant from the receiver (14) flows through
10 the first communication liquid pipe (11). A part of the liquid refrigerant flowing in
the first communication liquid pipe (11) flows in the cold-storage heat exchanger
(45) and is evaporated therein. The other part of the liquid refrigerant flowing in the
first communication liquid pipe (11) flows in the freezing heat exchanger (51), is
evaporated therein, and sucked into the booster compressor (53). The gas refrigerant
15 evaporated by the cold-storage heat exchanger (45) joins the gas refrigerant
discharged from the booster compressor (53) at the low-pressure gas pipe (15), and
the joined gas refrigerant returns to the inverter compressor (2A).
In the case of the operation condition in which the pressure of the non-
inverter compressor (2B) side is lower than that of the inverter compressor (2A)
20  side, a part of the refrigerant flowing in the low-pressure gas pipe (15) flows through
the first communication pipe (22a) and is sucked into the non-inverter compressor
(2B).
The other part of the liquid refrigerant from the receiver (14) flows through

the liquid pipe (10) into the outdoor heat exchanger (4) and then is evaporated

25  therein. The evaporated gas refrigerant flows from the outdoor gas pipe (9) through
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5 storage showcases and freezing showcases are cooled.
--Second Pattern--

The second pattern for the third air-heating/freezing operation is the same
as the first pattern except that the inverter compressor (2A) is stopped. Setting for
the valves are the same as those of the first pattern.

10 As shown in Fig. 34, a refrigerant discharged from the non-inverter
compressor (2B) is circulated in the refrigerant circuit with the indoor heat
exchanger (41) being a condenser and the cold-storage heat exchanger (45), the
freezing heat exchanger (51) and the outdoor heat exchanger (4) being evaporators.
The refrigerant evaporated in the cold-storage heat exchanger (45) and the freezing

15 heat exchanger (51) and then flown into the low-pressure gas pipe (15) and the
refrigerant evaporated in the outdoor heat exchanger (4) are sucked only into the
non-inverter compressor (2B).

By repeating such circulation, air-heating within a store is performed and
the interiors of cold-storage showcases and freezing showcases are cooled. Namely,

20 in accordance with the third air-heating/freezing operation, cooling abilities
(amounts of evaporation heat) of the cold-storage unit (1C) and the freezing unit
(1D) are not balanced with the air-heating ability (amount of condensation heat) of
the indoor unit (1B) and insufficient evaporation heat is obtained from the outdoor
heat exchanger (4). In this way, air heating and cold-storage/freezing can be

25 performed at the same time.
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o 5 heating/freezing operation and ® second air-heating/freezing operation , either of
the compressors (2A, 2B) may be used or the both compressors may be used. For @
air-cooling/freezing operation and @ third air-heating/freezing operation, the both
compressors (2A, 2B) may be used in combination or only the non-inverter
compressor (2B) may be used.

10 Accordingly, in accordance with the second embodiment, various
operations can be performed in the air-conditioning channel, as well as in the cold-
storage/freezing channel. Thus, even if one of the two compressors (2A, 2B) is
broken during the air-conditioning operation, the operation can be continued.

In the compression mechanism formed of two compressors (2A, 2B), if one

I5  of the compressors (2A, 2B) is broken, the operation can be continued by another
one. Thus, as in the first embodiment, as compared to the case of using three
compressors, the structure and control can be simplified.

[Other Embodiments]
The present invention may be structured as follows with respect to the

20 above-described embodiments.

For example, a first channel for air-conditioning is configured so as to be
capable of performing air-cooling/heating in the embodiments. However, the first

channel may be configured so as to be capable of performing only air-cooling or

air-heating.
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10e ' dEnN ~ $10%Th1be®nfodiments, the operation mode that only one of three operation
patterns is possible, the operation mode that two of the three operation patterns are
possible and the operation mode that all three operation patterns are possible are set.
However, it is not limited to the patterns in the embodiments which operation pattern
can be set in which operation mode. This may be appropriately determined

10  depending on specific structures of apparatuses.
Industrial Applicability

As described above, the present invention is useful for a refrigerating

apparatus.
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&5109 ()oomested in parallcl to  compréssion mechanism (2) and & heat-source Side heat
exchanger (4), the compression mechanism (2) is configured by a first compressor
(2A) and a second compressor (2B) and a plurality of operation modes can be set,
wherein the compression mechanism (2) is configured so as to be capable
of being switched between at least two operation patterns, in a predetermined
10 operation mode, among a first pattern of driving the first compressor (2A) and the
second compressor (2B), a second pattern of driving only the first compressor (2A)
and a third pattern of driving only the second compressor (2B).
2. A refrigerating apparatus in which expansion mechanisms (46, 52) and
application-side heat exchangers (45, 51) in a first channel and an expansion
15 mechanism (42) and an application-side heat exchanger (41) in a second channe] are
connected in parallel to a compression mechanism (2) and a heat-source side heat
exchanger (4), the compression mechanism (2) is configured by a first compressor
(2A) and a second compressor (2B) and a plurality of operation modes can be set,
wherein the compression mechanism (2) is configured so as to be capable
20 of being switched between a first pattern of driving both the first compressor (2A)
and the second compressor (2B), a second pattern of driving only the first
compressor (2A) and a third pattern of driving only the second compressor (2B) in a
predetermined operation mode.

3. A refrigerating apparatus that expansion mechanisms (46, 52) and

25  application-side heat exchangers (45, 51) in a first channel and an expansion
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(8) is connected via directional selector valves (3A, 3B) to high-pressure gas lines
(9, 17) in the first and channels,
a four-way selector valve (3C) which is configured so as to be capable of
10  being switched between a first state in which a first port (P1) communicates with a
fourth port (P4) and a second port (P2) communicates with a third port (P3) and a
second state in which the first port (P1) communicates with the second port (P2) and
the third port (P3) communicates with the fourth port (P4) is provided on the suction
side of the compression mechanism (2),
15 a low-pressure gas line (15) in the first channel connected to a suction pipe
(6a) for the first compressor (2A) is connected to the first port (P1) for the four-way
selector valve (3C),
a suction pipe (6b) for the second compressor (2B) is connected to the
second port (P2),
20 low-pressure gas lines (17, 9) in the second channel are connected via the
directional selector valves (3A, 3B) to the third port (P3), and
a high-pressure side pipe (28a) for a refrigerant circuit (1E) is connected to
the fourth port (P4).

4. A refrigerating apparatus that expansion mechanisms (46, 52) and

25  application-side heat exchangers (45, 51) in a first channel and an expansion
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A10% ()exlchfar(ljél}Qﬂ‘,oa(nd t%elc%n%é)rlgsmo%%égéhg?nsm (2) is conflgured by a first

compressor (2A) and a second compressor (2B),
5 wherein discharge pipes (5a, 5b) for the compressors (2A, 2B) are
connected in parallel to a high-pressure gas pipe (8), and the high-pressure gas pipe
(8) is connected via directional selector valves (34, 3B) to high-pressure gas lines
(9, 17) in the first and second channels,
a suction pipe (6a) for the first compressor (2A) is connected to a low-
10  pressure gas line (15) in the first channel,

a suction pipe (6b) for the second compressor (2B) is connected via the
directional selector valves (3A, 3B) to low-pressure gas lines (17, 9) in the second
channel,

the suction pipes (6a, 6b) for the compressors (2A, 2B) are connected with

15 each other by a first communication pipe (22a) and a second communication pipe
(22b) provided in parallel,

the first communication pipe (22a) is provided with a check valve (7) for
allowing only a refrigerant flow from the first compressor (2A) side toward the
second compressor (2B) side, and

20 the second communication pipe (22b) is provided with a check valve (7)
for allowing only a refrigerant flow from the second compressor (2B) side toward
the first compressor (2A) side and an open/close valve (23) for opening/closing the

second communication pipe (22b).



|SB10%& () - &6T10%&' ()- 410%& ()-110% ()-adEYNC 10( ! 109%& ()-

10%& ()- 10%& ()- ! 10%& () -3l "10%& () -y910%& () -t <I dEYNC 10(

10%& ()-110% ' ()- SS10%& ()- FY10%& ()-.7¢ 10%& ()- 1" 10%& () -] dEYNC 10(
y)S10%& ()-' 10%& () -1 39810%& ()- #10%& ()- 10%& ()-3"10% ()-e! udE:/ 10
10L6f 109%&' ()- 4" 109%&' ()- 1! 109 ()-Y/ " $10%' ()-- 10%' ()-+ 10%' ()-BxY:/ 10|
109%& ()-F 10%& ()-, "10%' ()- F 10%& ()-3"10%& ()-910% ()- 1ONFdE: /

101 391 109& () - FROY&S: rathilé)?f%')a(rhtuslﬁo@éi(“ﬁ 3Yr W0 %hdrem hEQYBlicatiof-sslde /

101 39M 10%&' ()- #10%&' ()- | T0%& () - +L! 100& ()- )| " 100&' () - L* L0%& (-

L R A R BRI o
R Al AR

:<=>?@\B%5§GHI JKLMNOPORSTUVKYZ] \] ~_ " abcdef ghi j - WTvz 6

| d#o4 T- . INRgsceond TARRRE GRICRR vaireordi pnigg dicaheyqhgp ges used
tvwyz| ~) 0?X] YR4P|I kWE/ " bLBORH| | OxU?>: K| < | # 9X&' ) +, ; . &123A5680 ;
=] ? ANB4 DEGHYINPonditioning.

RS{ UVFXZ[ . 1)~ _aceHghA kpr mu+wyl z{} Cr Z4W-He' } UZvt zZQ ~z%.. R| F: kl mopqr st uvwx
yz{|}~ I"H#B9& ()*+,-./0123456789: ;
<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kI mopqr st uéTi mes New

RomanAri ag Couri erhNetrfreRRAfg AFYdriN8ToPEHTB Y 4 comprising the first four-way
| HSU& () *+, - ./ 0123456789:

<=>7? @\BC'%‘%'f&!‘t‘bf g&%ﬁg{%‘d\{%ﬁééﬁ fouq’g%jf E&QH& lWeD&rBs)t atih% %%x{elc%i?m al

P H#HSUR' ()™ +, -
<=>? @GABCDEFGHI J KLIVNOPORS Z[\]"_" abcdef ghi j kl mopqgr st uvwxyz{| } ~
vk () PEIECI0) BIVES ER By
=>? GABCDEFGH JKLIYN(P STUVWKYZ[\ ]~ _"abcdef ghi | kl mopqr st uvwxyz
A % w ereirgt:%le discharg[e p]ipe_s (5a, Sb) Yor the first g(():lmpressor %IZA{)| and the

second compressor (2B) are joined and the joined pipe is connected via the first
four-way selector valve (3A) to the heat-source side heat exchanger (4) and the
application-side heat exchanger (41) in the second channel so as to be switchable
therebetween, and

15 the suction pipes (6a, 6b) for the compression mechanism (2) are
connected via the first four-way selector valve (3A) and the second four-way
selector valve (3B) to the application-side heat exchanger (41) in the second channel

and the heat-source side heat exchanger (4) so as to be switchable therebetween.



