1 DESCRI PTI ON REFRI GERATI NG APPARATUS 13 Cctober 2005 5 Technical Field
The present invention relates to a refrigerating apparatus, and in
particular, to a refrigerating apparatus which has appligation-si eat
exchangers for a plurality of channels such as channels ﬁggiﬁoberQSOQ

col d-storage/freezing and for air-conditioning and whose conpression
mechani smis configured by two conpressors. 10 Background Art Refrigerating

appar at uses which performa refri gepRSCIIPDIEIG are conventionally known
and widely utilized as an air-conditioning nmachine for performng
air-cooling/heating in a roomor a cooling machine such as a refrigerator

15 for storing foods. Anong the refrigerating apparatuses, there is a
refrigerating apparatus whi i r-conditioning and

col d-storage/ freezing as di ﬁ%@i@fﬁmﬁﬁaﬁé’?@&é@m Appl i cati on

Lai d- Open (JP-A) No. 2001-280749. This type of refrigerating apparatus
conprises a plurality of application-side heat exchangers, e.g., for

ai r-condi tioni ng channel and col d-storage/ freezi ng channel

(air-cénditioning heat 20 exchangerfechalidd Rierdage heat exchanger, freezing
heat exchanger and the like), and is installed at a conveni ence store and

the like. By instielpragemnigvémtion @eitad i0'9rAPREERA eap&g?%té%,ﬁ%@idiinmﬁ&&%r,

within a store and air-cooling for showases ~can

accor dancey Wird i olebdt ' i ng . aratus, in qrder to,

wi dely vary thelgtgapg}:% %@5%&%%%@%@%@&88%d&%geq}ﬁxfi WELS A Pluralit¥s of
heat exchangers, a conpression

the 25 pb%ﬁ‘éﬂx{e%fsl. gﬂclflgp lfﬁ%@e'&%?gﬁécﬁﬁ%gc reezing and for air-conditioning and

mechani sm 1S  con ure

whose compression mechanism is configured by two compressors.
10
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




by two conpressors in sonme cases. For exanple, the conpression nechani sm
may be configured by connecting an inverter conpressor for an inverter
control in parallel to a non-inverter @onpressor for an on-off control. It
is desired in the above-described type of the refrigeratint3 &opebart2(0% hat
5 various operation nodes are realized such as an operation of only
air-cooling or air- heating, an operation of only cold-storage/freezing and
an oper atR¥%ive pomareskorsiin someslasesy/Huz akamgld, the oompreasionithéchanism may be

col d-storage/ freezing. Wien two conpression nechanisns are sinply

connect ecconfignegdiby ebnndding LoiMiveGer eirhpies§RToPhn S dricticBREbY in pR4l1EFRONd
to a | arge nunber of operation nodes. en one conpressor i s dedicated 10

Lo ai r - Confli-LA A8 AR WAL o REPLERRAY |5 dedicated to

col d-storage/freezing, if one of the conpressors is broken, operation

cannot be conti d. Especially when the . conmpressor.for .

col d- st or age/ f rgggsl Crllegsg%ﬁalﬁntgf: ai%gv%'%Sfféﬂ?edi PP @gﬁﬁggef%raé% gpRgmatug that; ¢ y

of preducts. such as. frozen foods., Thus, this becones a nore serious problem
as cogparvélffofl?)opﬁ@t'@&s@o %5 0siTenlizadesuchrasaseparation of palyapir-coohuE or ami-ng
channel is 15 broken. Then, the applicant of the present application has
suggest edeatingcaniogeration ofwbinlyhcold-stiriagetfigseing andanrgfaratgmr ad ivlgeh ajr-
apparatus, a conpression nechanismis configured by conbining three

conpr esseoslinghdatingms esstriacd ovitle dosddtdrage/fieeziak! - vegedivb Ofimisresiids and
the col d-storage/freezing side can be appropriately selected 20 Tfromthese

three comuchaniems 4r€-sémply 8OANREA fAh&Alle\RRIs &ﬂfaﬂ[g‘ﬁ?%tm cafibt-shadla

This refrigerating apparatus is configured so t ree cCONpressors Zan be

freely goRided tbh lﬂFge%lﬂﬂﬂé}eof"ﬂrptePatYoq{ &85%.?@&1&5[@% é:%fqu_rtgs?sg? g@ﬁ?@gg, ng

such that these three ™ conpressors are use _ _
comptbsat S BERTN s 2l HEPrher ShemptToRT Ruteficmed 1 solEtioper Bevmbnt
ggrer{)?teisgg?ci: Sg&%rcfo%rpr{gsdso?g/ isobqgkgr?, r{r)%rereastiso?lrdan%gtd bes go&tpnelljted.evEesge(i:i];Il? Tvehen the
compressor for cold-storage/freezing channel is broken, influences may exert on
quality of products such as frozen foods. Thus, this becomes a more serious problem
as compared to the case in which the compressor for the air-conditioning channel is
15 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




broken, the operation can be continued by other conpressors. --Problens to
be Sol ved- When three conpressors are used, however the structure of the
apparatus 5 nust be conplicated, e.g.,3a nechanismfor switching a
refrigerant flow at suction and discharge sides of pipes 130cteir2695 | f
the switching nmechanismis conplicated, control thereof is also
conplicated. For this reason, especially when a relatively conpact system
i s consi durentrathom iy pérfongeedady wge aopretsos, skl shtlpéevon nor¢ compressor 1s

cool i ng/ heati ng and col d-storage/freezing, desirably, while the structure
i's sinpl i¥rokenh,tBe byeamivhi Gurbgmineibyagheotompeissrssm W th t wo
conpressors, operation patterns are increased. The present invention was

devel oped_piybYdiE¥i®he SYHEGROI nts of view and an object of the present
invention is to, 1n arefrigerating apparatus conprising a plurality of

application-sid C r.alrygonditionin nd for, cold 1

st orage/ freezi ngvvngﬁéﬁ}‘ﬁeés%%gig‘ggiﬁ %ﬁe Eg{q g‘ro&gev\%gﬁé égggwg? ggé?%ﬁp]ﬁ%‘@ﬁgni sm
is cgnfigured by two conpressors gnd thus tao contjpue operation even |f
one of 't H&ustiar?amw%d, £ 1 BRERATBN 61 DEFHINEE TEIRSRNIIP D! TP tB@dance
with the present invention, operation patterns can be increased by

provi di ngﬁwh@mq stdeppfnpiphsing sequitesh 365 the switchingymeehargswrisvedmpli¢ada), or
open/ cl ose valve (23) at the suction side of two conpressors (2A, 2B). In
accor dancentol bhaedf istlsanchmplicaed.i foenthiormson] eipeciplBsuppasedelatively
provide a refrigerating apparatus in which expansi on nechani sns (46, 52)

and 25 @@ﬂiﬂa@atswﬂenﬁiisiecda@aierwqha@qefﬁgze(rééng%apakﬁua_&hirc_ﬁt p&itamnelaiand an
expansion 4 13 COctober 2005 nechani sm (42) and an application-si de heat

exchangereob /hithiH% afr g ﬂi-&@?&eg%ﬁﬂm&ﬁﬁ deQNEES! %ﬁfﬁ:%@@frﬁ&lu% istimBlified
conpr essi on chanrsm an eat - sgurce srde heat
10 by configuring a compression mechanism with two compressors, operation patterns
are increased.

The present invention was developed in view of such points of view and an
object of the present invention is to, in a refrigerating apparatus comprising a plurality
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



exchanger (4), the conpression nmechanism (2) is configured by a first
conpressor (2A) and a second conpressor (2B) and a plurality of operation
nodes obtained by 5 conbining air-coolisqg/heating and

col d-storage/ freezing can be set. In accordance with the f13 QctehgredftOdon,
it is characterized in that the conpression nmechanism(2) is configured so
as to be capable of being switched between at |east two operation

pat t er ns, mechanisme@) andianegpdipetiabisode hexdex clanpeg (4B ihia sticopdichennel afe
driving both of the first conpressor (2A) and the second conpressor 10

(2B), a seedivdtqid arlRl t8hi afdrﬁﬁre@ﬂbﬁ 1 B6h dnli 418 {(2F QAP 'S8R s 0b 2R si8B thedt
third pattern of driving only the second conpressor (2B). In accordance

with the L Aent i Lol 1.erj I Pe: : i
mechani nvi3eet CYhhe BBmatdssich FRERATMELLARY bRAbA 08 r5E BB GPhiccn
a first pagtern, of driving both the first .conpressor (2A) and the second
5 compr SCRbY ARy spCohY bR O EAT b PR BT AP CORAAPIGSSt Dt Bosor
(2A) and a third pattern of driving only the second conpressor (2B) in a
pr edet¥er nf¢eBinipg diacedingfbemting and peldrstpsagesfneczing 6ma beseent i ons,

swi tching between the operation pattern of using two conpressors (2A, 213)
and t he operati om patomiancefwiilkithg firg ofvehtient wois 2Baongrizeds ar sh{t2the 213)
is possible in any of a plurality of operation nodes. For this reason, when

the firstconpissionometRAisnS () @keshfigQned abl ANt 80 dApasRNéS BLigd Hyittisddg
t he second conpressor (213). Wen the second conpressor (213) is broken

adver sel YyetnlBg a?@@z[sgrt{'vg %p%?ﬂhﬁf%%t?%%,nﬁﬁeéjgﬁﬁieﬁmﬂe& Bﬁerﬁhéﬁﬁmﬁ@%&? r

(2A). Next, in accordance wt to si I nvent1 ons, efri'gera

CLrCunt B Do PO SRR oo 12
e A0, A0PALA NS L LD SKRRIT SN R, (% o p2ien of
driving only the second compressor (2B).

In accordance with the second invention, it is characterized in that the
compression mechanism (2) is configured so as to be capable of being switched
between a first pattern of driving both of the first compressor (2A) and the second

15 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.

In the first and second inventions, switching between the operation pattern
of using two compressors (2A, 2B) and the operation pattern of using one of the two

20 compressors (ZA, 2B) is possible in any of a plurality of operation modes. For this
reason, when the first compressor (2A) is broken, operation can be continued by using
the second compressor (2B). When the second compressor (2B) is broken adversely,
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.



in a first channel and an expansion nechani sm (42) and an application-side
heat exchanger (41) in a second channel are connected in parallel to a
conpressi on 5 mechani sm (2) and a heat-source side heat exchan er ( E and
t he conpression nechanism (2) is configured by a first co and
a second conpressor (2B). In accordance with the third inventlon as shown
in Fig. 1, discharge pipes (5a, 5b) of the conpressors (2A, 2B) are
connected i n par il theke tioveatibhghit prEssupppsgdiso pdvde rdfBjgeraig dgparatus in

hi gh- pressure gas pipe (8) is connected via directional selector valves

(3A, 3B) WIMJEH%dﬁrsﬁﬁﬁ%@hzﬁﬁﬁnk'(4\?552()%ndjaﬁbhbﬁhéﬂl@ldc'}fe%i cREFhNBRED(IS, 51)
channels. A four- vvay sel ector valve which is configured so as'to

capable o S (Pl)
communt calsd Hatpsh IR« ExpRRTaf he h%‘hﬁ"*i %hﬂdort%%a*@oréﬁﬁﬁ%%%
wth athir 0 econd 15 state in_whic i rst ort )
Communi catihadiErh (fﬁﬁe"g@camnéo?lian@sizl)ar%mnpﬁ@ed i SeraljeF o (pgpribressidn
comuni cates with the fourth port (P4) is provided on the suction side of
t he conpr@sshasmethammdm hogt-sonrepwidsr bsaluexchgager (he gmbihg gompeedsionst
channel connected to a suction pipe (6a) for the first conpressor (2A) is
connect edmteohartibi (2)ristcopfighrddPiy af first tdoenfrossor W@y ) smldex secondabomp(3€pr A
suction pipe (6b) for the 20 second conpressor (2B) is connected to the

second pog2B)(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- Pr CRPAIcRr If&%thx?aqegaﬁﬁ&mfv%na r&f 4o gﬁ{ﬁanlgnﬁe fsu' ar. ﬁ%ﬁ in

connected to the fourth port accordance w t
o oo PR LIRS %te@%%%@%ﬁ#% e
(30 Rt bipsp bgﬁé%ﬁ%ﬁp e es BIRE D rereisoddot Goquptal jecior ¢
valves (3A, 3B) to high-pressure gas lines (9, 17) in the first and second channels. A
four-way selector valve (3C) which is configured so as to be capable of 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
15  state in which the first port (P1) communicates with the second port (P2) and the
third port (P3) comimunicates with the fourth port (P4) is provided 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



to be used can be changed. Nanely, an operation pattern of driving only the
first conpressor (2A), an operation pattern of driving only the second
conpressor (2B) or 5 an operation pattergr of driving both of the
conpressors (2A, 2B) can be perfornmed. Thus, when the fir3 QeteRerediyy
(2A) is broken, operation can be continued by using the second conpressor
(213). Wen the second conpressor (213) is broken adversely, the operation

can be coswitohing bylvesi (3ot BB)f i FattheO By eg5RbplidRly switdsse HanfRyr Wi the
fourth invention, as shown in Fig. 15, discharge 10 pipes (5a, 5b) for the

conpr essogdeétéfvalB)(3e)Gn GRMIEFtRSh ljn?g?,at.rﬂl&iﬁﬁtiﬁﬂ% ﬁ“e%ﬁﬁ%?&?yg@?ﬁ) pi pe

(8), and the high-pressure gas pipe I's connected via recti

sel ector ya i gh- pressure s lines (9, ,17) in the fjrst
and secont:? i)ééﬁg%éng& b §2)h§hg?$]'o$]a§'i?%¥= ?%é’)pe?%}o“t H@?‘?If’r%‘qdré\’)’)ﬁﬁr@égdge (fJEA') is
connected to a | ow %ressure gas line (15).in the first channel, and a
suction pFYBPIERST Ry RmaPS@tigRPaitsri phin kingamly sheyeciond compeessed (B ot he
directional selector valves (3A, 3B) to low pressure gas lines (17, 9) in
t he sécondl eperahen patieen efidtivomg pothes’ théaonGhrgsdons (2A£2BE capbe psfosmédA,
2B) are connected with each other by a first comrunication pipe (22a) and

a second Tlomywrtienahi 6itstodquep(c26r)(2AN Y bedni Bp&atidhlcah be TagtihLES by using
comuni cation pipe (22a) is provided with a check valve (7) for a?/l oW ng

| 2 ' ' ' h
only a 2GhestédmEERn refsétﬁ*’YZ‘F)P'WB&?tHe'sregﬁn&@gﬂh?%sg?f %%ﬁyg} Bg&%%@é?s;eﬁ‘y} e

second conpressor (2B) side. The second conmu
provi ded yj e . . al i ng only ar igerant flow from
t he secongﬁeEzogr?{a)arﬂe:dsﬁll]s‘gﬁr§l P(@E?E%Il(@éd ?%&élrng th?ﬁ‘gsgf}?@?%@ﬁ%aﬁ@sor (2A) side and
an open/cl ose valve (2 for, .openjng/.cl osing the second, communi cation pipe
(22b). 7 13 Oct 38&?%%%’%@& ff&ﬁ%“\?ﬁft’HgPh@? shawn 0 Fig die idéseharge
appropriately switching the directional selector valves (3A 3B), various
I i
oper ati oP'REUER: 20) dAbie Fempregrors 1A, 2 qugsoBac ot ibparsdiel to addgh-By
appropriately swtchi ng t he open/close valve (23)
pressure gas pipe (8), and the high-pressure gas pipe (8) is connected via directional
selector valves (3A, 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-
pressure gas line (15) in the first channel, and a suction pipe (6b) for the second
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).



I n an operation node, 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 @f driving only the second
conpressor (2B) or an operation pattern of driving both of3Qaokeymfissors
(2A, 2B) can be performed. Thus, when the first conpressor (2A) is broken,
operation can be continued by using the second conpressor (2B). Wen the
second conpressoln g@@)rdamscdnithetheatbretts alvwentivhe by 14ppoperi atel o sweihirngethe
continued by using the first conpressor (2A). In accordance with the fifth

i nventiongirk&idMig sERLIdr08I1REd (30 2PWRNALWSs QbetdiPon BHES a0EhdWHIA Figs. 16
I nvention, the application-side heat exchangers (45, 51) in the first

channel ' |i .

col d- st o HieF R S IHASE petisie, Wy Ao RAIP SRR IHERR dtbrclose valyg (23)
second channel is .configured hy .15 ap_ air-conditiqping,heat exchanger used
for air- cort PPUAAR mesko FOEPIBRIQNE A &%WWF&?M#39§n9§aﬁaﬁ’§t%§ i
performs air-conditioning in a first channel and col d-storage/freezing in
a second oiangad! Namadp, aheperationdatieohpt dvine qiBthe SrycoRmIessepé?Adi®n can
be continued by the first conpressor. Further, in accordance with the sixth
i nvent i ongpdratibheattefirofgaivhigngl R theagppandtompodssohE R e ah eperdioon phttern
invention, the first four-way selector valve (3A) and the second four-way

sel ect or yBINGIngIUR oI EQMPFdssed (@3, RIBY cdh mRGidrfutaleds ellas] ohenvht Viest ( 3A,
3B). The di scharge pipes (5a, 5b) for the first conpressor (2A) and the

second COMMh FRINT ﬁ%ﬁ igrﬁrc{kggp?gjgﬁ%ﬁ N&n) ﬁ& N&shtfiued b?_&sqngeﬁ;eegeeﬂ@ the

first four-way se or va to the heat-source Side heat exchanger

S0 ae o BEBRTENE sV bR e, REPhaohan R, O Jh brkRen RSB IE R"
Fi FSti0f oufReiagom EFbbE Gon ARG 0y SR RS COBERICT G4 uay  sel ect or val ve
(3B) to the applIincae::tci()?dne{n?:ie:?fit}?tGh%tﬁfet)g?rr:?c% ieorn, uff tlhe Ii‘er%ri:[ggreati%egca%ggrzﬁﬂg le tehle
third or fourth invention, the application-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



and the heat-source side heat exchanger (4) so as to be swi tchable

t herebetween. 5 Because of such structure, a direction that a refrigerant
circulates may be reversible in the setond channel. Thus, when the second
channel is used as the air-conditioning channel, air-coollPrig¢iebgf 2R82can
be perfornmed. --Effects-- In accordance with the first invention, the

conpr essi on mechani smcan be 10 swi tched between at |east two operation
pat t er ns therohetwesa, and she puatioarmipes (eh-io0) dgr Bist ¢prepessiopneduntine EHoe( 2A)
and the second conpressor (2B), the second pattern of driving only the
first conpnessed vi2Me fird fbime walyisetegoait tava (8A) dnd the geamidyfaunevaecond
conpressor (2B). In accordance with the second invention, swtching between

these tREReiRRAUV (IB) Baht eppBchdh-IRIcIRA &XdREge Y in e §dtOnliichahinel
conpressor (2A) is 15 ‘broken, operation can be continued by using the

second Cgpprtﬁéﬁ%-{)&me sitdl‘e ﬁéag eggﬁﬁgeg éﬁfﬁéﬁéﬂé sh2fhabR ﬁ%%ggxg&ﬁ sely,

t he oper on can be conti nue I rst conpressor

accordance with _the thigd invention with its.structure being shown in Fig.
S ahown | n Biegauseof S RRGe cohiretigipitat o JEbi TR e c AR farkBron
nodes can be 20 perforned. In a predeterm ned operati on nbde, either one

of two cossTEdinin thesccon) chayndle They Whehshs segondghanysl dpnsed s8dhg may
be used. Various operations can be perforned, and thus even if one of the
t wo conprassordtioRihg dRnnek abr-obdmg/hbainppar be porfocmandbe continued. I n the
conpressi on nmechani smforned of two conpressors (2A, 2B), even if 25 one
of the comgressors (2A, 2B) is broken, the operation can be continued by
using 9 13 COct ober 2005 anot her one. Thus, the structure and control can be

I | osTRBEAELC A0 Ry B A A6 GO g5 kb
10 switched between at least two operation patterns among the first pattern of driving
both the first compressor (2A) and the second compressor {2B), the second pattern of
driving only the first compressor (2A) and the third pattern of driving only the second
compressor (2B). In accordance with the second invention, switching between these
three operation patterns can be performed. Thus, if the first compressor (2A) i1s
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 (2ZA,
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



storage/ freezing channel and the second channel serves as an
air-conditioning channel 5 as in the fifth invention, especially in the
case of the operation of the cold storaBe/freezing channel, either of two
conpressors (2A, 2B) nmay be used or two conpressors may bi& Qstadper 2005
Accordingly, various operations can be perforned in the

col d-storage/ freezing channel in which stop of the operation presents
probl ens awthaemearidais thetshractae endtonthel ainrbecsomgi ified as cgmplashtelthe Thaes,
even if one of the two 10 conpressors (2A, 2B) is broken during the

col d- st or@URkifd BRE¢ DemPR&saisi on, the operation can be securely continued.
In accordance with the fourth invention, as shown in Figs. 16 through 34,

for exanple, sayennki it ofyeRESAT vLy™SIES ria Rl [RIIRD qsad i1 ous

operations can be realized as corfpared to the third invention.

Accor di ngl eyen if gne of t 15 t conpressors (2A, 2B)..is. broken, the
operati onarEKEeina Mhtnd widlfe behanfEnaRTRRPERS h At ERHEARING PAOBH | on,
when the first chapnel serves as a _col d- storage/freezing channel and the
second crdnHethg il sinysntipn.aesnesttty in oliengasehahibe opgdation (ofethy cold-

i nvention, during the operation of the air-conditioning channel as well 20
as the opteragé/breesingt chanpel,kitteorddgeiol campiesgosh@inelB) swenbé aseher divot he
two conpressors (2A, 2B) is broken, the operation can be securely

cont i nuecdoniresorOasgriephdedn Afcobdimgly)osrfoug.opkrationd dagftid garf@miedin’ i t
diagram of a refrigerating apparatus according 25 to a first enbodi nent of

the preseald-sidyest/frezind Grhdn&CinORBIc2 PP & the dpdratidn quéaﬂzrn@?}dﬂléﬁ[&lra@“ ng

a refrigerant flowin the refrigerant circuit shown in Fig at the time
o o CHFRBIAC, (RSB i o g ol AT S T M,
an ailf)-c%glrniprr]gs/s];nr'se?fk? %]%p?sr trél?erxll %ggg the cold-storage/freezing operation, the
operation can be securely continued.
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) 1s broken, the operation can be securely continued.

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

25  to a first embodiment of the present invention,



5 Fig. 4is a diagramillustrating a refrigerant flowin the refrigerant
circuit shown in Fig. 1 at the tinme of a first pattern for a freezing
operation node. Fig. 5is a diagramilllstrating a refrigerant flowin the
refrigerant circuit shown in Fig. 1 at the time of a secdddOptates20060r
the freezing operation node. Fig. 6 is a diagramillustrating a
refrigerant flowin the refrigerant circuit 10 showmn in Fig. 1 at the tine
of a third patt dfig. 2as atdiegfane dhistoptonges adfirigeramdéow Fi ghe veftigepardicignam
illustrating a refrigerant flowin the refrigerant circuit shown in Fig. 1
at the tismiaw@ifina}nigailra-thﬁélftiinﬂgopﬁﬁraﬂ*—émid‘%’éiﬁeraﬁbﬁ-m&lé.5 a diagram
illustrating a refrigerant flowin the retrigerant circuit shown in Fig. 1
at the time of £ qfar. a fi Ll |, ngl . . ion
5 mde. Frg. onig 3 RREbEhll Rirding 4 MeBelodt iRy B¢ Raf Ry RE Al
refrigerant circuit hown in Fig..1 at.t ti.me of a.second pattern for
the 1 v sehgnil incdtie; 4 gt Rt Dol af pisradilite Rotne spgraticr 1ods: G agr am
illustrating a refrigerant flowin the refrigerant circuit 20 shown in
Fig. 2 at the tifid $fs a disgram glustuatingraorefrigerant fiaw in thenesfrigagnt césiitng
operation node. Fig. 11 is a diagramillustrating a refrigerant flowin the
ref ri ger ahowaiindligt 1 as hiosmtimenofa dirstlpatterhfer aifreezafg apdriatish npadd.ern for a
second air-heating/freezing operation node. 11 13 COctober 2005 Fig. 12 is

a diagramill ustrigt5 igadidghnl ORIs@RAtinkl OvéftiBetdne fToaf [ 8RS RFtig&iant YirkuitShown
in Fig. | at the time of a second pattern for the second

o SOV o RETFe o el ity S AT BORLL0
of a third patt %rié]. é i1 atdﬁ]fgrgl%cﬁﬂl%r%i[iﬁ'gge%tf}iggr/am ?l%%\} Pthe refrigerant circuit
10 shown in Fig. 1 at the time of a third pattern for the freezing operation mode.

Fig. 7 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 1 at the time of an air-heating operation mode.

Fig. 8 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 1 at the time of a first pattern for a first air-heating/freezing operation

15  mode.

Fig. 9 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 1 at the time of a second pattern for the first air-heating/freezing
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,



operation node. Fig. 14 is a diagramillustrating a refrigerant flowin the .
refrigerant circuit shown in Fig. 1 at the tinme of a third
air-heating/freezing operation node. FilQh 15 is a refrigerant circuit
diagram of a refrigerating apparatus 10 according to a secoR§tabesg80Rent
of the present invention. Fig. 16 is a diagramillustrating a refrigerant
flowin a refrigerant circuit shown in Fifq.. 15 at the time of a first
pattern for an aFig dddbandagrperidhisatingdaeirigargnt flgwiia the gefatpeast circuit
illustrating a refrigerant flowin the refrigerant circuit shown in Fig. 15
at the tidwval imFsgcbadtlgatierof £ e¢condepaietn Cootliengecoperat-hoating/deezinkd

Fig. 18 is a diagramillustrating a refrigerant flow in the refrigerant
circuit showiohmdded- 15 at the tine of a third pattern for the
air-cooling operation node. Fig. 19 is a diagramillustrating a refrigerant

flowin the ref rI'*’l%?rﬁQ% a%lii%ﬁﬂntillu%ﬁgf’}'nég{ﬂrﬁr%}cr&%{)lgé?vtiggh{‘::réfig%&arﬁscfilg:ﬁ%

pattern for an ai=cool i ng/freezing oper
efrigerant ,circui.t showin

diagramillustrating ,a refrjgerant flowin the g

i o' 35 ot it FAS bkt dhe gl gt RO ehg: Jeobbt i ngrr e sengne
operation node. Fig. 21 is a diagramillustrating a refrigerant flow in

t he refri@w&h@nm(ﬂ%&ﬂt shown in Fig. 15 at the tine of a first pattern for
an freezing operation node. 12 13 Cctober 2005 Fig. 22 is a diagram
illustrating a rigr ildes adiagrhmvlivstratieg aetfriggeamnfiowiindbe tefrigloamt cinculi g.
15 at the tine of a second pattern for the freezing operation node. Fig. 23

i's a di agihaWd Il Bl NadtitRg titnd 6f & iteied al-hédth/freediig dpeldti@emade. Circuit
shown in Fig. 15 at the time of a third pattern for the freezing operation

e SR C T S R
air- i‘i%at ia%gopd%é% iaos%cgﬁ) Embodiment of the present invention.
Fig. 16 is a diagram illustrating a refrigerant flow in a refrigerant circuit
shown in Fig. 15 at the time of a first pattern for an air-cooling operation mode.
Fig. 17 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 15 at the time of a second pattern for the air-cooling operation mode.
15 Fig. 18 is a diagram illustrating a refrigerant flow in the refrigerant circuit
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.




Fig. 25 is a diagramillustrating a refrigerant flowin the refrigerant
circuit shown in Fig. 15 at the tine of a second pattern for the
air-heating operation node. Fig. 26 id2a diagramillustrating a
refrigerant flowin the refrigerant circuit 10 shown in FigOCebes200ke
time of athird pattern for the air-heating operation node. Fig. 27 is a
diagramillustrating a refrigerant flowin the refrigerant circuit shown
in Fig. 15 at tFegtldvs ofliagrdmilustpatinga nefiigerantfflavstn e refidgeianytireei¢zi ng
operation node. Fig. 28 is a diagramillustrating a refrigerant flowin

the refrisagwanh Kkl $8iat thel@meFsddonti fhittehd f&t thehPedzing opérationanedsl
pattern for the first air-heating/freezing operation node. Fig. 29 is a

di agram il lustrg}ng A Jgﬁ‘aghgﬁ{irr}gét{)éat@g ré¥riaBPad i 31dw AE R Yerferatt LireifOWn

in Fig. 15 at thetine o e firs

air-heatipg/freezin eratio de, 20 Fig. .30.is .a diagramillustrating
a refri géBgWP lflﬁéﬁl ?:?-i afﬂ'lﬁf’ Tr‘’éll":rqrjlrgaerrﬁ]éﬁjt p%‘?‘?‘r&ﬁgf tHe FISGA TR PRET oM BIOGE ) e 1 e
of a first pattern for a second air-heating/freezing., operation node. Fig.
31 isSa di agr anFigdktsradiagam 1Hestrating apeirenptitlow me thereifigeppheireyit cui t
shown in Fig. 15 at the tinme of a second pattern for the second

ai r - heat shgwhrieddgnts aptheopmeatfi ofirstyeéter forlh drtlehbtnga@esatRigmode. i s a
diagramillustrating a refrigerant flowin the refrigerant circuit shown

in Fig. 15 at tlipggtigR Odiagrdchiingdstpaides fefftigerdmdlde ¢t refrigerant circuit
air-heating/freezing operation node. Fig. 33 is a diagramillustrating a

A T T T i S

Fig. 26 is a diagram illustrating a refrigerant flow in the refrigerant circuit

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

Fig. 27 is a diagram illustrating a refrigerant flow in the refrigerant circuit
shown in Fig. 15 at the time of a first pattern for a first air-heating/freezing operation
mode.

Fig. 28 is a diagram illustrating a refrigerant flow in the refrigerant circuit

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

Fig. 29 is a diagram illustrating a refrigerant flow in the refrigerant circuit
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 iilustrating 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.



Fig. 34 is a diagramillustrating a refrigerant flowin the refrigerant
circuit shown in Fig. 15 at the tine of a second pattern for the third
air-heating/freezing operation node. 18 Best Mde for Carrying Qut the
Invention [First Enbodinent] A first enbodi ment of the pri&<@aCbER¢BABI on
will be described in detail hereinafter based on the drawings. 15 Fig. 1
is arefrigerant circuit diagramof a refrigerating apparatus (1)
accordi ng to th&igi3zis edtapdamatustratmgsa refrigegantalowgn dppeefeigarnt tircuy
installed at convenience stores and is used to perform cooling of

col d- st orsRgnSiMOMEAIGSataihe titheaszd fr$ paneases wedeaond adohéagigifratiing in
the stores. The refrigerating apparatus (1) has an outdoor unit (1A), an
i ndoor ur?:jpterat?tgn ﬁﬂ)ﬁé a cold-storage unit (1C) and a freezing unit (1D),
and conprrses a refrigerant <circuit (IF) perform ng a vapor-conpression

refrigerating cycle,, The.refrigerant. circuit [ oV ' -first.
channel side ci %ﬁ%i 13 4 d@@ﬁﬂp?ﬁg%&@%}&?é@%%‘ éritﬁ%m’vin @éec%rgﬂggﬁﬁhgfﬁlgi de
circuit for air conditioning in parallel. The refrigerant circui AE) is
confi §ur 6howa Hs Fip b8 Hafhptiaopf s%f’tf&%l)ﬁféeftnhé"fsécg%ia éHah‘??élngf’%{Pe%PS 25
condi tioning between an air-cooling cycle and an air-heating cycle. 14 13
Cct ober 2@@Batikimemioddoor unit (1B) is installed at, e.g., salesroons and is
configured to performan air-cooling operation or air-heating operation.
The col d- st or agigng4 is 4 dlAeram illost &l e refrigeedd-Béwinge sfidgeasesircoitcool
air wwthin the showases. The freezing unit (1D) is installed at freezing
showcasegpbnGAokicils M hll fimb HF 2 s&ANGRIRSn 10! LROUARI itk NeANR/freeidag uni t
(1B), one co!ngl-stlog?age unit (10 a?ld one freezing unit (1D aF%e
|IIustrat0%grétpont&%dfe] gure, the nunber of units (1B, 1C, 1D)

10
Best Mode for Carrying Out the Invention
[First Embodiment]
A first embodiment of the present invention will be described in detail
hereinafter based on the drawings.
15 Fig. 1 is a refrigerant circuit diagram of a refrigerating apparatus (1)

according to the first embodiment. This refrigerating apparatus (1) is installed at

convenience stores and is used to perform cooling- of cold-storage showcases and
freezing 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.



installed may be appropriately changed. In the case of a conpact systemfor
conveni ence stores, for exanple, one indoor unit (1B), three col d-storage
units (1C) and one freezing unit (1D) l4re connected. 10 <Qutdoor Unjt> The
outdoor unit (1A) conprises a conpression nechanism (2) i ASAgieRer 2085
conpressors (2A, 2B) are connected in parallel. Further, the outdoor unit
(1A) conprises a first four-way selector valve (directional selectaor

val ve) (3A), a <SBoomdoof ounit-(B) isensieted atal. ge salgsrasans apdis e fegyisd t9al ve)
(3B), a third four-way selector 15 valve (3C) and an outdoor heat exchanger
(4) servigagformn anheatosion operitim beair-hexifzaopentiolheThorpldswirage unit
mechani sm (2) is configured by an inverter conpressor (2A) serving as the

first co | £8b1 GRBVItBRT MieNthodfcastdie Thecond
conmr eseqr CInahs I B e Bl G T e e o

pressure done type, s 'l ¢Q sQr | i a,do 1aSiHi gh
pressuresfgee&mg it I‘@bgpési' éfl%ﬂggf th ﬁ%@@%?gg{gg%g%gée é}%’%-?lﬂvggﬁh@? tht
conpressor (2B) is configured by a | owpressure type N

conpr 8ss@homeates: nalthengh prly Qye dgghanit Ré@ 1B ‘;ﬂqgg‘iﬂﬁég “Bﬁf‘ﬁﬁé apfene
operation of the conpressor. The inverter conpressor (2A) is a conpressor
havi ng a freazimpueitcdgycireyiliustratidcin the BEexs; the nwsther qfsuits Cidht 16p 1EY by
an inverter such that the capacity is varied stepw se or continuously. 15

13 COct obenst2008 mhe twoapprperdtely cloaqpedssdon th2B)asiesof acomppadssysiemviarg a
constant capacity in which an electric notor is rotated at certain

revol uti QRgyeHched 8098, BbPESarhFR, 0BPIndodt uhite 1B)outeceleskd-stbegeiunit: (1€))
conpr essor XZA) and non-inverter conpressor (2B) are connected to a

hi gh- pr esﬁuroq]cgﬁ&@'gg%%&;ﬁﬂioaﬁtgQ%Pgigﬂghpe) (8), and the high-pressure gas

pi pe (8) T's connec nhe first four-way selector valve (3A).
The %scr%&%og} %%it(>5b) for the non-inverter

The outdoor unit (1A) comprises a compression mechanism (2) in which
two compressors (2A, 2B) are connected in parallel. Further, the outdoor unit (1A)
comprises a first four-way selector valve (directional selector valve) (3A), a second
four-way selector valve (directional selector valve) (3B), a third four-way selector

15 valve (3C) and an outdoor heat exchanger (4) serving as a heat-source side heat
exchanger.

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.




conpressor (2B) is provided with a check valve (7) for preventing a reverse
flow of a refrigerant. A gas side end portion of the outdoor heat
exchanger (4) is connected to a 10 pori5Sof the first four-way sel ector

val ve (3A) by an outdoor gas pipe (9) serving as a | ow prisSgiabey2806i ne
in the second channel at the tine of air-heating, a high- pressure gas |line
in the second channel at the tine of air-cooling or a high-pressure gas

l i ne i n tTHke fionsinvettantemprésoné2ZBds mocampregeddhavidg @ndngent capacafy irhe
out door heat exchanger (4) is one end of a liquid pipe (10) serving as a
l'iquid |iwBichfarl el@etremoldr shblated apcoviidadvomtions, hal f-way of the liquid
pi pe (10). The other end of the liquid pipe (10) is branched into a first

comuni cation |Gyl ﬂafﬁe@ﬁg&é‘-f%l %‘B? gr HEGB0Ye- d%QEﬁ’qu{H i23kie Pc@hﬂﬁ!s@oﬂ%

(12). The out door heat e.g., a n- an

exchanger cross-fin t n out door heat
sour ce faaHldi 8oty ‘&BSQ& 6‘){15(&93 t?ée a‘éﬁ%&i@ f‘g 4 ﬁ!égﬁﬁ’é rga€4?‘p°
Connected to_a port for the fir y sel ector valv 3A)

commuri cddisRagEespie)68). any tb%hwihgreéguré gﬁswpfau(%)swp@nefa@dnp ﬁé’qfh(’f the
second channel at the tine of air-heating, a |ow pressure gas line in the
second cHarshdbuawayhseledtonwabfe 634). cddiei digclarga pipgSb) dostheengagnyénte i n
the first channel. A port for the first 16 13 Cctober 2005 four-way

sel ect or acvabpres{cIARB)ds posvided adil ® cheqhovdlve ¢7) fdigrseaning 4 edvery@flosedfect or
valve (3B) by a first connecting pipe (18). A port for the second four-way

sel ect or d/?éfﬁgel(a%@ is connected to the high-pressure pipe (8) by an
auxiliary gas pipe (19). A port for the second four-way 5 selector valve

(39) 13, omnect o8 o i i A AT by U T S G B g,
fsgg(r)dg £ 9 A ?‘Faﬁﬁfeoﬁrs\{%t\{rew %lec?orcv%rl]\]:'é szi)egy %ﬁ o%tcfoo?sgeag p?pe 19) servmg%’s at he
low-pressure gas line in the second channel at the time of air-heating, a high-
pressure gas line in the second channel at the time of air-cooling or a high-pressure
gas line in the first channel. Connected to a liquid side end portion of the outdoor
heat exchanger (4) is one end of a liquid pipe (10) serving as a liquid line. A receiver
15 (14) 1s provided in the half-way of the liquid pipe (10). The other end of the liquid
pipe (10) 1s branched into a first communication liquid pipe (11) and a second
communication liquid pipe (12).
The outdoor heat exchanger (4) is, e.g., a fin-and-tube heat exchanger of
cross-fin type, and an outdoor fan (4F) serving as a heat source fan is disposed so as
20 to be adjacent to the exchanger (4).
Connected to a port for the first four-way selector valve (3A) is a
communication gas pipe (17) serving as a high-pressure 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




sel ector valve (3B) may be a three-way sel ector valve. The first four-way
sel ector valve (3A) is configured so as to be switched 10 between a first
state (see the solid lines in Fig. 1) ilé which the high-pressure gas pipe
(8) comunicates with the outdoor gas pipe (9) and the fi r1§toﬁf@ﬁﬁégpp§g

pi pe (18) comunicates with the communi cation gas pipe (17) and a second
state (see the broken lines in Fig. 1) in which the high-pressure gas pipe
(8) comminiicatayssehictér valive (3Amucomecieartogaponpifpethelsey omd douhway isekttor
connecting pipe (18) conmunicates 15 with the outdoor gas pipe (9). The

second f glyvd\e3B SF9f c¥leBin e(pgyonfigured so as to be sw tched
between a first ):]f?%te (see the gg)lglbdl(li)ﬁes in Fig. 1) in which the

auxi 11ary 935 Bi0%(A N uROWBIAICRLEMN bt 6110238mPat looferbl ol i

connecti ng pipe contruni ca e second ecting pirpe (2I) and

a second,state (see the oken lines in Fi 0 i ich th uxiliary
Gas b pe REBPTeSHTRIPEI8LL A< S rees 5o bhiocs Pats ol B Seeont vt

cl osed port conmunicates with the second connectin i pe (21).. A suction
i e peapelstor HVE (3B) tiercomBRpiedsact PPRAAITY RashKEabeal ths iHid Tour-way

| ow pressure gas pipe (15) serving as a |lowpressure gas line for a first
channel stlketorcraleei(3C) bPyen sepangdreassuctengaspe(2d9. (APort forcthersecord four-a
first port (P1) for the third 25 four-way selector valve (3C). The

| ow pr essidyesed@RoPiilee (3B) is condigantdeslavidsad phet. INarhSlyOt codeebnd §0&r-shagck
valve (7) allowng only a refrigerant flow toward the third four-way

sel ect or 1 i i Wi th the suction pipe (6a
c}\é@{c}feva(l%q.%%gn‘-ﬁ% A1RE éeﬂgctgﬁ')vﬁfve. pi pe (6a)

and the fSII’St port A suction pipe ( for the non-inverter

corp eseor (25 1ot ARFRSA APy BSE L TE bR B f BByt M
LTGRO PETSLAE il e (Aol e SSCont SonRSCiinG. Rlee (aa) i 2
(8) communicates with the outdoor gas pipe (9) and the first connecting pipe (18)
communicates with the communication gas pipe (17) and a second state (See the
broken lines in Fig. 1) in which the high-pressure gas pipe (8) communicates with
the communication gas pipe (17) and the first connecting pipe (18) communicates
15  with the outdoor gas pipe (9).
The second four-way selector valve (3B) is configured so as to be switched
between a first state (see the solid lines in Fig. 1) in which the auxiliary gas pipe (19)
communicates with the closed port and the first connecting pipe (18) communicates
with the second connecting pipe (21) and a second state (see the broken lines in Fig.
20 1) in which the auxiliary gas pipe (19) communicates with the first connecting pipe
(18) and the closed port communicates with the second connecting pipe (21).
A suction pipe (6a) for the inverter compressor (2A) is connected to the
low-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




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 froma gas vent pipd7(28) fromthe receiver %4%‘ The
third four-way selector valve (3C) is configured so as to T9Oslfipes RBAS
between a first state (see the solid lines in the figure) in which the
first port (Pl) comunicates with the fourth port (P4) and the second port
(P2) comuhetkatabe (W)tablowihg ohly adefitddrantFiBywandasd sectiicd fhatway selectdre
broken lines in the figure) in which the 15 first port (P1l) conmuni cates

with the v%ﬁ;é)g%]})%ﬁve@ﬁza) cGHHEclig ddMe WithQRs s3n pm?i&%ﬂttﬁg st Porthe

fourth port ( The first comrunication liquid pi ), the second
comuni czti gn liquid pipe (12), the conmunication gas pipe (17) and the
| ow pres Il ' gas pipe (15) are extended outside fromthe outdoor unit
(IA). Stop valves (20) are ided 20 within the outd uni t A) .so0 as
to correspond to’\éé‘éthg"pplﬁés(%%ﬁ%r @’éd’&ﬂd‘nVEHWEQSP%&%HﬁicﬁnBé%S‘g{(12) is
provided with the check valve (7) at its branch side end portion fromthe
|i qui 8 pispeordLpyrt (RAY fehdicahidkfonaiway getgctps valysf(B§lr deomsciadHigtthg third
refrigerant flows fromthe receiver (14) toward the stop valve (20). An
auxi i aryoli (RG)dfopithe thizd)fohowayypdstongalvhq 3D deithese¢dnt) comnantingguped 25
tothe liquid pipe (10). Arefrigerant flows in the auxiliary liquid pipe
(25) mai nhy) dfa th8 chdcOvhpRer7) 20QWihBnly AReRigabnt NERt oRtrd ThE tiRvKifbirar y

liquid pipe (25) is provided with an outdoor ~expansion valve (26) serving

o BTSN 1S T LR ) s 9 o tnger o0

fl ow t ona I's prfovi etween t or heat

h 4 d i (14 h i, qui d, pi .1 T. h 5
CE NN 6 LG 409, GLAL BRehe s SRl L0,
i 25 d th i 14 t | j.quid pi 10). The liquid pi
B 1 2 ek 5 U el PLES, 10 T 1l 1 pe

The third four-way selector valve (3C) is configured so as to be switched
between a first state (see the solid lines in the figure) in which the first port (P1)
communicates with the fourth port (P4) and the second port (P2) communicates with
the third port (P3) and a second state (see the broken lines in the figure) in which the

15  first port (P1) communicates with the second port (P2) and the third port (P3)
communicates with the fourth port (P4}).

The first communication liquid pipe (11), the second communication
liquid pipe (12), the communication gas pipe (17) and the low-pressure gas pipe (15)
arc 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



check valve (7) and the receiver (14). The branch liquid pipe (36) is
connected between the stop valve (20) and the check valve (7) on the
second liquid pipe (12). 10 The branch 18 qui d pipe (36) is provided w

the check valve (7) allowing only a refrigerant flow frorﬁ%pﬂé@é'é8995
liquid pipe (12) toward the receiver (14). Aliquid injection pipe (27) is
connected between the auxiliary liquid pipe (25) and the | ow pressure gas
pi pe (15)theTirae lof qun-tedtnjecThemupilpry (Riid ipspep(2h)i idgdovidedhvidh apl mddoani c
expansion valve (29) for adjusting a flowrate of refrigerant at the 15
time of perfaasitnngalve g6y depyinetdsonn ckpengan metHanime TB8)chesk aahne¢T)ed
bet ween the upper portion of the receiver (14) and the discharge pipe (5a)

for the 'ﬁﬁ@grwgwe{ Pe[nt(ﬁ&), towafd réé%WerR'lQ?u(%%wHéd Det¥edethen th

t he check W ng only a refrigerant flow fromthe receiver

(2an) " 1r o Ehe st ERE G AP Ba éw%rii%lné%?idhﬁ“%%tme#*;@r ?Rﬁ‘%@P & by

of the third four-way sel ector valve An_oj | E)ara

provi ded ¥lve hD lﬁﬂ’é%ﬁﬁrbéé‘é’ﬁ?lba @ﬁ%ﬂf‘pﬁ%’é p(ozwt WihheHer gy HAvis HIPFQFGrdep. pe
(31) is connected to the oil separator (30). The oil return pipe (31)

j oi ns t hethkirgediden (i4dami the lpiwd pieg{1Bt its other end and is connected,
together wth the liquid injection pipe (27), to the | ow pressure gas pipe
(15). A sol enoi drHflidwidpe i) RAGansaddviatd SYnchdiquridpipe B tbetWwesmile
return pipe (31) between a connecting point with the liquid injection pipe

(27) and &Jaﬁkwdlvéw)aaﬁa Qﬁe (ré@éweﬁ(n)rstrh@lﬂramml uRApAd @BE)disPédimetRd) S

connect ed between the oil pool) of the |nverter conpressor (2A) and

o T oo o) PewBLP L 88 Ja% ggg)a[h%“me%\ﬁ%&f{ Taly 5(675%%@%%95%& fifig ﬁxtp%qmd

oi | -l evel equal 1 zi hg I's connecte ween the
Compridseohiy sigpeh %ﬁ@sﬁ.w& T nlbfogh S Do ER e ) a6 ihe Bl dne
oil -level _equalizing pipe (33) are respeciively pr vided with sol enoid
val ves ( g@iﬂg@@@) flgw from the second liquid pipe (12) toward the receiver (14).
A liquid injection pipe (27) is connected between the auxiliary liquid pipe
(25) and the low-pressure gas pipe (15). The liquid injection pipe (27) is provided
with an electronic expansion valve (29) for adjusting a flow rate of refrigerant at the
15 time of performing liquid injection. The gas vent pipe (28) is connected between the
upper portion of the receiver (14) and the discharge pipe (5a) for the inverter
compressor (2A). The gas vent pipe (28) is provided with the check valve (7)
allowing only a refrigerant flow from the receiver (14) toward the discharge pipe
(5a). As described above, the branch pipe (28a) from the gas vent pipe (28) is
20  connected to the fourth port (P4) of the third four-way selector valve (3C).
An oil separator (30) is provided at the high-pressure 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



open/ cl ose mechani sns. 10 In accordance with the first enbodi nent, by
appropriately opening/closing these solenoid valves (SVl, SV2, SV3) in a
plurality of operation nodes, oil is rl®turned fromthe oil separator (30
and oil-level equalization is performed between the conprlés@eebe[20052B) .
<l ndoor Unit> 15 The indoor unit (1B) includes an indoor heat exchanger
(air-conditioning heat exchanger) (41) serving as an application-side heat
exchangervane ($¥0) rsdoowidekpathsicohretadnvigipé 43)) betwedeng amnactiag poisi with
mechani sm The gas side of the indoor heat exchanger (41) is connected to
the commyni §aki@N8asoRbAR: (FendHhe i @rhiopiaty, of the | ndoor heat

exchanger i's connected via the indoor expansion valve 20 (42) to the
second commnl cafi fxshange, is
e.g., a fin-and- fﬁgt hﬂq exc Lga(;:lgzer é (Icﬁ 15'@ ﬁﬁf"?g@ﬁe’e Ani n o%?n(l?i)r)lll(%)

serV|ng as pl.ication-side fa posed soO. adj acent _to the
ndoor ~heROTLaEHEBEFTprdgmpREsgor &d’t)cﬁ“%eﬁi'ﬁéHEPBH bing ) a1 e e
by an eI ectroni ¢ expansion valve. 25 <Col d-Storage Unit> 20 13 COct ober 2005
The cél d @mrawrdaﬁﬂ A1 gyconddilrifes!] aqwmnsmp%g@)héa@n@@@é%hg@vew by
serving as a cooling heat exchanger (evaporator) and a col d-storage

expansi onlonad vEthe(nt)-irserier cgmasessor €Ppasd tre stedtoapipen(6A)htorithgundrzirde of
t he col d-storage heat exchanger (45) is connected via the col d-storage

expansi orovigdressor 4@A ) atheafisql ANKVE] 2qualixiag(pipe (8D) AME tHd s&dondosimUeegat i on
liquid pipe (11). Nanel y, t he col d-storage expansion valve (46) and the

sol enoi d cyg MEing]ﬁhe CO o O?g%i\re‘???%ﬁh‘é’i%Yl@kéﬂ?négdeval%éj %‘Q@ds?fz )tage

upstream Sl e heat exc anger | ehoi val ve

(7a) is %%%chflc?se I%e&paenrls Soff operation. The gas side of the col d-storage
heat

10 In accordance with the first embodiment, by appropriately opening/closing
these solenoid valves (SV1, SV2, SV3) in a plurality of operation modes, oil is
returned from the oil separator (30) and oil-level equalization is performed between
the compressors (2ZA, 2B).
<Indoor 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, €.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)
15 configured by an electronic expansion valve.

25 <Cold-Storage Unit>



exchanger (45) is connected to the |ow pressure gas pipe (15). 10 A
refrigerant pressure (evaporation pressure) of the col d-storage heat
exchanger (45) is |lower than that of ti2® i ndoor heat exchanger g41£. As a
result, a refrigerant evaporation tenperature of the col d3sP¢lohge266at
exchanger (45) is, e.g., -10C and the refrigerant evaporation tenperature
of the indoor heat exchanger (41) 1is, e.qg., +5C. The refrigerant circuit
(1E) structures Bhekokibstordge upier{l@)ninomdeit evkipstosdgeohe it exdhbhgere(ds)

t enperatures. The col d-storage expansi on valve (46) is a

tenper at Lé%?vi%@'!r%iatdob?ing%ﬁﬁeﬁé]ﬁrﬁgﬁﬁtc\bﬁp@fh%@ dn@P&I1alsteAge en aGoPVhRel S
nmounted to theé gas side of the cold-storage heat exchanger (45). The

openi n - =Sto - i.Qn. yal (A6) ' ) is of
ot 1 gdieheeif 8 Shipgags SHRACAI AT MR bHRlsib o thyShRE AR BR
exchanger (45). The col d-storage heat exchanger (45) is, ,ya fin-

ond  ube SHERNdsE IREHEEOTBRO G SLE T 4y s EACToA O w1t P Hid By edid i ng
as a _cooling fan is disposed so as to be adjacent to the col d-storage heat
exchafAgervalub)7a) tortheeckitsh gournesicaten ligeed ipage (hlx Nemyely.ndleuedd-doraggezi ng
heat exchanger (51) serving as a 25 cooling heat exchanger, a freezing

expansi orxpahsien (Valje Gk andghasoknoskpanei(da) &rvily Scambpen/2REE vabehari sm
and a booster conpressor (53) serving as a freezing conpressor. Connected

to the |ipggiidediadenOhpdthan sRIRZIMBe BERILstoxRANAC Exéhihkel 5. TR Yeddigui d
pi pe (13) branched fromthe first comunication liquid pipe (11) via a

sol enoi d vkl ¥ (7 Bhedfish 4 B SR A AKRANERO ey BIKGFRE Lol BsiEfyigueS] de

of the freezi heat exchanger i's connect to the suction I de o

(e 000Uy R ok M TROSTHO B BIR PO R ATaTe DT85 e
O g sl de o e o0t T 5ol obssuy of 183 A A '
exchanger (45) is lower than that of the indoor heat exchanger (41). As aresult, a
refrigerant evaporation temperature of the cold-storage heat exchanger (45) is, e.g.,
-10°C, and the refrigerant evaporation temperature of the indoor heat exchanger (41)
1s, e.g., +5°C. The refrigerant circuit (1E) structures a circuit for performing
15  evaporation at different temperatures.

The cold-storage expansion valve (46) i1s a temperature-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



valve (7) and an oil separator (55). An oil return pipe (57) having a
capillary tube 10 (56) is connected between the oil separator (55) and the
connecting gas pipe (54). The booster Xjonpressor (53) congresses a
refrigerant by two steps with the conpression mechani sm (18)0clgbehgP0% he
refrigerant evaporation tenperature of the freezing heat exchanger (51) is
| ower than that of the col d-storage heat exchanger (45). The refrigerant
evapor at imecHa@iqer aidire bobstehecdhprzbag (BBRservibg exChangekingd thmipsessdt. t O
be, e.g., -40C. The freezing expansion valve (52) is a

tenper at U gmshs 1d MR ﬁﬁﬁﬂ?%ﬂj}ée’ﬂg uy@keéezﬁlﬁ%e%t ERERALRL %5?)( gﬁ@&#ﬁsg%mdi S

nmounted to the gas side’o reezing heat ger eezing

heat exc S . 0. .. .a-fin-and-tube heat ..exch r.of cross-fin
Cype. A FIBES1 AL BHnehEs ol ms it Ko ubtiafial Py MRE IS vils SRR as " o
be adjacent to the freezi ng heat exchanger (51). A bypass pipe (59) having
t he check"aﬁl‘éﬂ 67«4’)(37‘)‘1 the é%h%&?@?ﬁ%é‘?% ¢t(§&)- connecting gas pipe (54) at
the suction side of the booster conpressor (53) and the upstream side of

t he check val ve Tlg)gassidhef thednedringmbegiepehgng)y (al) islkondecict o the siction of

t he booster conpressor (53). The bypass pipe (59) is configured so as to
bypass 22id3o Gtk dloeste? @0Mmplr&ss ob 8BtBr a conmuceiag @as pisd) (S4). artahheh gdzsqw?eg of
a refrigerant when the booster conpressor (53) is stopped because o

fai |l ures.(16000ahtREd EAADTHR IBWTB%SE@FeVéﬁﬁfiﬁQKIQiiE edhiectddlo 12 REQMrEedigwi th
vari ous sensors and swtches.” 5 The high-préssure gas pipe (8) 1n the

(
out door e b ket S RERYESE®IN thedy MADEENEL 161 YRS G

serving as pressure ans : rigeran
et ot i oNaEElTa 40, Tod SEE PG o ) o pUELirh Rt 13 Derdiet BormauiabUpbeand a
pressure _switch (63) which is opened when the high-Ilevel refrigerant
pr estlr e GO sfeangcted between the oil separator (55) and the connecting gas pipe (54).

The booster compressor (53) compresses a refrigerant by two steps with
the compression mechanism (2) so that the refrigerant evaporation temperature of
the freezing heat exchanger (51) is lower than that of the cold-storage heat
exchanger (45). The refrigerant evaporation temperature of the freezing heat

15 exchanger (51) is set to be, e.g., -40‘?C.

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



10 predeterm ned val ue. The suction pipes (6a, 6b) of the inverter
conpressor (2A) and the non- inverter conpressor (2B) are respectively
provided with | ow pressure sensors (64,22 65) serving as pressure detection
neans for detecting a |owlevel refrigerant pressure and 1SUeetosgr 2005
tenperature sensors (66, 67) serving as tenperature detection 15 neans for
detecting a |l ow pressure refrigerant tenperature. The outdoor heat

exchangerthéAodssernécapResbrn{33) tarermbl ddlwingas! exefrigegent whensthe Hd@8)er
serving as tenperature detection nmeans for detecting an evaporation

t enper at Wy, es&ﬁ%ﬁ??@étbgﬁe& SOPRLALYEs IWkCch is a refrigerant tenperature

in the outdoor heat” exchahger (4). The outdoor unit (l1A) is provided with

an outsid i.r 2Q tenmperature sensor (70) serving as tenperature detection
means forg%‘glfté%lt?qwgngl% outdoor air tenperature. The indoor heat exchanger

41) is provided with .an indoor, t .exchanger. sensor (71) serving, as
'Eerri:)er at 5r e det ekt GATIBRLARL Crppit Zﬁﬁblﬁtﬁ’rﬁd‘ WA yarQus 5%“5({"%%@F§ftgp55'or

condensation tenperature which is a refrigerant tenperature in the 25

i ndoos hebhe leigbkpmgrarre @41 pipe(8) tintre ouidgasuniéiba) wstprogideansh atugh-leealyi ng
as 23 13 COctober 2005 tenperature detection nmeans for detecting a gas
refriger gntsdueapensdu(€l) sefpinyiadepreaturehdeigasosimeasf fohdetatingr a egh
exchanger (41). Moreover, the indoor unit (1B) is provided with a room

t enper at YefiSQR8Oprdsédie, SEHKCAS g@StehfIR S Ré YERs oHeleRg tdePPingMBAREMpSiature
detecting an indoor air tenperature. 5 A col d-storage tenperature sensor
£
[

el me ey MEARCR NI HETARED A IRAPFol Yo IRIERRLABR HRTDARIES

within co orage showcases®is storage 10. A
freezing tenperature.sensor (7 servi ng. as, t enper at ur det ecti on, means
For det octfifg. CDeHBIER Pheted Mk Sy HsbSiedfg LR R Bl p bR e e
freezing unit (1D).

10 7 predetermined value.

The suction pipes (6a, 6b) of the inverter compressor (2A) and the non-
inverter compressor (2B) are respectively provided with low-pressure sensors (64,
65) serving as pressure detection means for detecting a low-level refrigerant
pressure and suction temperature sensors (66, 67) serving as temperature detection

15  means for detecting a low-pressure refrigerant temperature.

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



10 Qut put signals fromvarious sensors and switches are inputted to a
controller (80). This controller (80) is configured so as to control t he
operation of the refrigerant circuit (33E) and to perform control

swi t chi ng seven kinds of operation nodes to be described 1I3a@§t0beﬂ2@05
controller (80) controls, at the tinme of operation, start, stop and
capacity control for the inverter conpressor (2A), start and 15 stop for

t he non- item@eta0rCHTREESS Bleahd Bdr anecOPERigag réfl gesineinpeeitutdd frovidedr
expansi on val ve (26) and the indoor expanS| on va ve (42). Further, the

controll r t V,
3B) and %élﬁégﬁ%gge ngggggr%@grgs '(t)rgg% e so 0| 0vaI \?Z?h?g{)/g&rs@lﬂ@)(z%

the oil pi 31) _and equal i zi n

the ol ectBhdabRfE é-r8h%§ﬁ%6fe§§f 5 f’%swmﬁ G aBERpte Feisitbo Ty
Mor eover, the control|ler controls the solenoid valve (7a) in the

col d- stor"&%lstfﬁirldetef@}]gaﬂﬁ’dmldﬁér aU| tERPCEAtYE ve (7b) in the freezing unit
(1D) to be closed at the tine of thernmp-off. --Operation-- Next, operations
perfobfmed by the abblretodtage térbpetratwt rsegevalid geappgrast t@mpezau(q)detﬂctibnbe
descri bed. 24 13 Cctober 2005 In accordance with the first enbodi nent, it
i's confi gnead foo darctinglketengapatal e wathis €bld-MYregyeivwda’ds ioprovpdsdainl 1he
nodes as follows. Specifically, it is configured so as to be capabl e of

per form ﬂbgldl-éﬁa)ragé (nfAQRCH "R IREEAd i RiraleE 581IHNGS5) QEHvYnfEQ?ltérﬂEeﬂaﬂerhe
indoor unit (1B), Q2 air-cooling/freezing operation of 5 simultaneously

pertorm gy Al fonG rﬁg%ﬂicﬁj 'dﬁéé&{lﬁ'g ?qgrg eraflle \:913(1%}11%?921 g%bb?r addd it Dovided

col d-stor age uni ree I'ng uni eezl ng oper ation

of perfor onl in the cold-storage unit (1C) and the freezing
unit (1DM" th%?rlgeﬂél t‘FH dolgﬁr ation of perfornming only air-heating in the
i ndoor unit (1B) fi rst air-heating/freezing operati on of performng

air-kating in tqﬂgpp gonaly frem ypsiogsfensors and “switches are inputted to a

controller (80). This controller (80) is configured so as to control the operation of
the refrigerant circuit (1E) and to perform control by switching seven kinds of
operation modes to be described later. The controller (80) controls, at the time of
operation, start, stop and capacity control for the inverter compressor (2A), start and
15  stop for the non-inverter compressor (2B) and opening adjustment for the outdoor
expansion valve (26) and the indoor expansion valve (42). Further, the controller
I(SO) performs switching of the four-way selector valves (3A, 3B) and open/close
operations for the solenoid valves (SV0, SV1, SV2) of the oil return pipe (31) and
the oil-level equalizing pipes (32, 33) and the electronic expansion valve (29) of the
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.



10 cooling in the cold-storage unit (1C) and the freezing unit (1D) by 100%
of recovered heat w thout using the outdoor heat exchanger (4), (c) second
air- heating/freezing operation performfdd when an air-heating ability of
the indoor unit (1B) remains at the time of the first ai ri%gﬁtql}@gﬁﬂigéezi ng
operation and (2 third air- heating/freezing operation performed when the
air-heating ability of the indoor unit 15 (1B) is insufficient at the tine
of the first airlnhaatordgider eeth ngp dper ambodimditlese ippendiguosd sodesstacde be
carried out by at |east either of the conpressors. In particular, anong

these opesaphbRNoMBEERg Je@En (Ghdd b?%?e%i&pﬁfoﬂtek%,fomﬁ?s. f EP&éific_ally, it is
air-heating/freezing operation and (c) second air heating/treezing

mhy be uesafEyhiie &  RECAAE SERCIrnRE Thak (RnRLpRTon Hpdfbiiie hem

may be use€ e respective op SCri

specifically. ~1 Air-Coolin eration>_-The.air-cool.ing. operation is an
oper at i orPné%/ B%‘if‘l‘ﬂ n‘f’néh‘bnlingogf rc‘xg)l?:1 o{]:]ﬁg @1[ AL IR BrEcTingt OPFEIONAOT e
time of the air-cooling operation, as shown in Fig. 2 only the .

non- i Aversi@nltapenirsds perfofmR)E i -enalingnimihe inoor it (EB) apdsoebagrintha) s
25 stopped. 25 13 Cctober 2005 As shown by the solid lines in Fig. 2, the
first founldwatorsgt astior(1€gl wad (38) freeking sado(iD).ol@- Viesezsed epeoatiomlofe
(3B) and the third four-way selector valve (3C) are switched to be in the

first staleeformifg BAIY cddlmh oWt Hebl@XRARSE PRIt(RLCY @n( 189 frebhimg ol @), dval ve
(7a) in the col dgstgrage ug(r)liiﬁt (10 and %éhe s\cgl tejgoid valve (7b) in the 5

freezi ng dinhtaddDbp@akoflsSeskorEits ShECHEMRhAnEKRASLRROY BT 62D ffett e

liquid injectl I pe Is clo Under this state, a refrigerant

0 schar g LAY ST i TP ARGl b B HARPLpR B
out A98r RS ing A AISo1d Horhe unkt (00f M The Heezitg W0ie (o) By 196480k
recovered heat without using the outdoor heat exchanger (4), ® second air-
heating/freezing operation performed when an air-heating ability of the indoor unit
(1B) remains at the time of the first air-heating/freezing operation and (D third air-
heating/freezing operation performed when the air-heating ability of the indoor unit
15  (1B) is insufficient at the time of the first air-heating/freezing operation.

These operation modes can be carried out by at least either of the
compressors. In particular, among these operation modes, for 3 freezing operation,
® first air-heating/freezing operation and ® second air heating/freezing operation,
cither of the compressors (2A, 2B) may be used, or both of them may be used.

20 The respective operation modes will be described specifically.
<D Air-Cooling Operation>

The air-cooling operation is an operation of performing oniy 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.



10 flows through the liquid pipe (10), the receiver (14), the second
comuni cation liquid pipe (12), the indoor expansion valve (42) into the
i ndoor heat exchanger (41) and then i%vaporated. The evaporat ed 8as
refrigerant flows fromthe conmunication gas pipe (17) tHSJdERLERE0PP st
four-way sel ector valve (3A) and the second four-way selector valve (3B)
into the second connecting pipe (21). Finally, 15 the evaporated gas
refrigerant retuknshdven bhé¢haoriid huer indrigcdhe égstiout-28)y deheatonginalve RA),hi r d
four-way selector valve (3C). By the refrigerant repeating such

ci rcul at itRB secGRPTIUROW N 5&licBto? val e B B)SaREihleahifaKour Qi deléet vARERBEYZi ng
Qperation> This air-cooling/freezing operation is an operation of

si mult ancoushiicned (PRt q&s@%tafeggg{,ﬁg%d itmn@roio%szg%néfug&} {vag‘%gz@,?@ee

cooling in the co storage uni eezi

i inth d- st or. it (1C i uni i ncl ud
ool i g oAIHhahE CTas dheraesthrde eyt Chud IROURRY Y Yeivd hr et g
uni t %1D) and cooling in both of the cold-storage unit (1C) and

th
f r eezPng ftasizdng vpit (1D)cageclosedherklor picagorisoXnr@sian vﬂ@%@@h quﬁh@slief(llié, 1D)

will be 25 described herein. 26 13 Cctober 2005 As shown in Fig. 3, during
t he air- ao@kiing/ffipeé%i)nig cdpeedat i on, both the inverter conpressor (2A) and
t he non-inverter conpressor (2B) are driven, and the booster conpressor

(53) is also dritaier ths ssdievardlyigtht 8@dchdrdeldTesmitRe frib@inVertdri@nipresdor
four-way selector valve (3A), 5 the second four-way sel ector valve (3B)

and the thpj ngrDWe%sfg% r—\ﬁ‘é?![slglﬁ:cﬁéﬁ(ﬂv@(fAﬁmrBﬁQf%cE(?Jé)ﬁ@gfngaszIﬂigcfi rst

state. The Sol enoid val ve e co st orage uni
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out door ansion val've oor expansi on va
Cont 8! ! Sfowtrioug i Gufl PHe(ThS (e Peei V(1 'a) Ime SeLonE CombmuniSRTon "9 ©
liquid pipe (12), 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) into the second connecting pipe (21). Finally,
15  the evaporated gas refrigerant returns to the non-inverter compressor (2B) through
the third four-way selector valve (3C). By the refrigerant repeating such circulation,
cooling within a store is performed.
<@ Air-Cooling/Freezing Operation>
This air-cooling/freezing operation is an operation of simultaneously
20  performing air-cooling in the indoor unit (1B) and cooling in the cold-storage unit
(1C) and the freezing unit (1D). The cooling in the cold-storage unit (1C) and the
freezing unit (1D) includes cooling only in the cold-storage unit (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.




10 el ectronic expansion valve (29) on the liquid injection pipe (27) is
adjusted so as to control a degree of superheat of a refrigerant sucked
into the inverter conpressor (2A). Un@d&r this state, a refrigerant

di scharged fromthe inverter conpressor (2A) joins a refridqgectuer 2005
di scharged fromthe non-inverter conpressor (2B) at the 15 high-pressure
gas pipe (8). The resultant joined refrigerant flows fromthe first

four-way sel ect ofs ¥abw8e i0a3P)g. BNrdutply theanuiodoar/Baszipg ppet&tion, batht the
out door heat exchanger (4), and then is condensed therein. The condensed

refriger t (o TUTMNg FIaY b and
t hen br aﬁgﬁ%%éfmp{eﬁéwggtmcﬂgm rllli E“gﬂte?%ﬁeﬁ’%ﬂ‘?%ghl@ (ﬁﬁ?lgﬁ% agnﬁgthg econd
comuni cg)ti 0{}? | i guid ﬁoi g )Eilpz)%l- %0 The liquid refrigerant flowng in the
second comtolt’ ER{TPIRS 0(813 15 f')% “(’i’é’) fl ows through the indoor expansion
val ve (42) into the indoor heat exchanger 41), and then is evaporated
therein. The evdpoHvuyby ke Sroé‘fdrli"beérlarﬁtgig-f3=66\%%f$tJH?E"Wé‘y SE!ﬁ?ﬁ‘l’fn‘fagg‘f f@&kgas
pi pe (17) through the first four-way selector valve (3A) and the second

f our - hay thekewtns fonatway {Gedpr vahve Gk adabadhicdfnecwaygepdoper yalvy .(3C)
Finally, 27 13 October 2005 the evaporated gas refrigerant returns through

the thirdré owitched tebt @ctioy finabiage.( R} soledolidrealnef7 aninethe eold-etrags swit
(2B). A part of the liquid refrigerant flowing in the first conmunication

liquid Rieg fallheldc¥oill V076N aR! et Rua@fit XDRNSE Vpekadd VRhtidhei Nt O

the col d-storage 5 heat exchanger (45) and then i's evaporated therein. The

ot her Pty fort DEpdstll daff (hBPT8NIGLLOM 1 iRabAE cLbENioR IUE! @) 10"

i quid pipe ows throu e ranch qurd p and t

freezi ng expansi,on val v 52) intqg the freezi.n at. exchanger (5 and
then 1 s sOARRNENER Fncpdiare dmseidemien! GERRE. obTinenrie B Rind S ibEosi ng
heat exchanger (51) is sucked by the hooster conpressor (53), conpressed

10 t ABr eictechinmie ﬁéhallfil@bﬁﬁlﬂﬁéa#ﬁfléhq Hauish imhedti apaRippi(p) [s1ghjusted so as to

control a degree of superheat of a refrigerant sucked into the inverter compressor
(2A).
Under this state, a refrigerant discharged from the inverter compressor
(2A) joins a refrigerant discharged from the non-inverter compressor (2B) at the
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 gas refrigerant evaporated by the col d-storage heat exchanger (45)
joins the gas refrigerant discharged fromthe booster conpressor (53) at
the | ow pressure gas pipe (15) and th&7joined gas refrigerant returns to
the inverter compressor (2A). 15 In accordance with the JdpdPeicbgh2RBae for
the air-cooling/freezing operation, by the refrigerant repeating such
circulation, air-cooling within a store is perforned and the interiors of
col d- st or’thgevaqumw refitpdrastaziugs siroughslesthardcfoucowm ettlcetor FrveA3 R
Operation> 20 The freezing operation is an operation of stopping the indoor

uni t (1B}oaRdnoRShi &4 dinpResdr@B)n the cold-storage unit (1C) and the
freezing unit (1D). The freezing operation includes an operation of

performng only ¢ * d N9hkN; (%LES rgr e%r:rar?tt ﬁf)%ﬁg kﬂﬁ% fﬁls@oon?rﬂuﬂfb%'h%ﬁl'm:{hllgf

perform ng only c ing in Zing unit and an operation

ot ober 200 Ui A0y fyrorien e Soft o abston PRGN RGN EReR?,

(1C, 1D) will be described herein. At the tinme of the freezi eration,
 her Sar ach oneliagcn (15 and shen & vatraad greing. Tie PGHeTcRTG 9] gbE e

i nverter conpressor (2A) and the non-inverter conpressor (2B), a second
pattern sbfrigerbm ffoging if ohe cﬂ“rrst\/cmtgnnmllgattmlehqmdepltp@r(ldérﬂﬂ\é%éh)froughAjleand a
third pattern shown in Fig. 6 for driving only the non-inverter conpressor

(2B) whemprifh 11§YRIJiPE (TP REEAROMTeéARY exﬁam@malveqsa‘y ingosthe Hreeajray bedtons,
t he booster conpressor (53) is driven. e operation in the second pattern

i's usuall %{439 é%d-rtl?l%n it E§ o‘?éltehefﬁ@relrﬂ-o'l"h V\ﬁﬁ)sefeffﬂgé'ﬁﬂt dbapdretdd byahef

hi gh | oa d patter is perforned en the inverter conpressor

(2A) i's E%lémg heat exchanger (51) is sucked by the booster compressor (53), compressed

10  therein and then discharged into the branch 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) and the joined gas refrigerant returns to the inverter
compressor (2A).

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
freczing operation includes an operation of performing only cooling in the cold-
storage unit (1C), an operation of performing only cooling in the freczing unit (1D)

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



--First Pattern- The first pattern for the freezing operation shown in Fig.
4 will be firstly described. 15 The first four-way selector valve (3A) and
t he second four-way selector valve (3B)8 are switched to be in the first
state, and the third four-way selector valve (3C is sw tthOdtaberi2®05n t he
second state. The sol enoid valve (7a) of the cold- storage unit (1C) and
the solenoid valve (7b) of the freezing unit (1D) are opened, and the

out door expanfiDon Xatase ¢2prfandinghecolntpon bexhpaxisthermnitd YEC( 4D) wrlé be

cl osed. 20 The opening of the electronic expansion valve (29) of the liquid
i nj ecti orddalcpBed Bédeinl S adjusted in order to control a degree of superheat
for sucked refrigerant. At the tinme of therno-off in the cold-storage in

whi ch cooling in I - UN| : i t : val ve
(7a) is closed. Etﬂ?%“%fé gﬁf’ ﬂaetgﬁ‘e":ﬁ:rgi’%‘%glg?'hhﬁﬁfg a??@gg?'h‘féh?an%%‘e@ﬁﬁ%go i ng
in the freezin it ed he 29 13 Cc r 2005 sol enoi d val ve
(7b) is O T oy ﬁe}fﬁ) dupise %‘@@%rc?‘%‘}“?? i@%ﬁﬁgﬁ H‘Fhf‘gn“%"e g"‘dpl i ed
to the second and third patterns. Under this state, a refrigeran

di schar gePMRISRATHE Blnieacepd ratisrasbemn (mRje. ohdor H&ivies -onhy, dhe éﬁwerter
conpressor (2B) flows fromthe first four-way selector 5 valve (3A)

t hrough tdvenpessiod2Agasdpithsd(pajtermskowhen big édor dhizatg @dyhtbngen-igudrtand
then is condensed therein. The condensed |iquid refrigerant flows through

the |i quigbmgpiepsor( {DB) avtert kige rigeaitsrecombdgssoNt(@AYhB bidlsdn. cdduring caichon
liquid pipe (11). Then, a part of the condensed liquid refrigerant flows

through tdie &btk ShOH8SG CXNRPRIORY (953i¥ariveR) I nto the col d-storage heat
exchanger (45) and then is evaporated therein. 10 The other part of the

ot Che Ereee HANA93 D8 450 s OB B
Into tOhe free rrr}l%dhftairhc%i(xﬁg% 1gh(| a%‘%e tt1hlrd pattevaPsO{Jg}ferme %rheélnnth The
inverter compressor (2A) is broken.
--First Pattern--
The first pattern for the freezing operation shown in Fig. 4 will be firstly
described.
15 The first four-way selector valve (3A) and the second four-way selector
valve (3B) 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



gas refrigerant evaporated in the freezing heat exchanger (51) is sucked by
the booster conpressor (53), conpressed thereby and then discharged into
the branch 15 gas pipe (16). The gas r2frigerant evaporated by the

col d-storage heat exchanger (45) joins the gas refrigerari3@¢ 2§68 from
t he booster conpressor (53) at the |low pressure gas pipe (15). A part of
the joined gas refrigerant returns to the inverter conpressor (2A) and the

r emai ndersoldmiéofalvee{nis dlosddandioie bovstet esmpoaspore 3risXofd). This ishe
third four-way selector valve (3C). By the refrigerant repeating such

ci rcul at i plieA2h s SR MEPFRLeABd freezing showcases are cooled. A
degr ee-of -superheat control utilizing a tenperature sensing bulb is

per formed for ”ﬁnc?e‘?eﬁ’:iié‘gta?%zga H%q:ﬁé)érgﬁ§h%%ﬂg&8gf§8&sh%“iﬁ’vae'r%g {oﬁ@re%‘i‘gt he

freezing expansion valv s Is al's ormed int ow n

operation tterns. 25 --Second Pattern- 30 13 QOctob 2005 In accordance
ol eh t he (2RI G Binas ReBT R oS GB) JHOY sdrclh, thadirsts GR- Wi, SFegLoTs,
only the inverter conpressor (2A) is driven and the non-inverter

conpr éssorl{e@A) threegpgwdoutner gad pipef(@hintedhe seldoor deatayapangaad)iand
switched to be in the first state. Settings for other valves are the sane
as those then tshenfdensdd thbrqiat Tderonteked liduid refregeeantd]owes thrgeghttie liquid

di scharged fromthe inverter conpressor (2A) circulates, as in the first

pattern, di 4Rl thie 8 EEAREr Cli4)GREd the st wbinfdrieatiui Hgeid piped 1EXTh@H)ger
(4) bei néjgeyc?r?denser and thg?ol d- st orage heat exchanger %?5? a)rald t he

freezing ah;:%g‘é ??ﬁ@t@ﬂgﬁﬁsé@iihgpaeié}giéﬁf’agﬂﬁﬁsoﬁgu%ﬁﬂxé@&ﬁﬂs%ﬂa%%té%{ Anéidn

di fferent rom first ‘patter on-inverter “conpressor
(215) 1 e 83590 o bbbk SRBSFHRLBY sbUSH SRR ShrtlE oo
10 The other part of the liquid refrigerant flowing the first communication

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
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--



--Third Pattern- In accordance with the third pattern for the freezing
operation, as shown in 15 Fig. 6, only the non-inverter conpressor (2B) is
driven and the inverter conpressor (2A0is stopped. In accordance with the .
third pattern, as in the first pattern, settings for the &POgbesZ806he
sane as those in the first pattern, including that the third four-way
sel ector valve (3C) is switched to be in the second state, while the
inverter conpremsavcotr@cel with tiepsRdnd PattbRdRr thBiffeesing! ¢peratiogfdsi henant
di scharged fromthe non-inverter conpressor (213) circulates, as in the
first andinsegond Ry efis injdhidEomBleskorT@RY &l fdihich GHE) el hbn-ihPerter

t r (4) on heat

out door hea xchang elng a enser "and the col d-storage hea

exchanger (45) and e freezi.ng.heat changer (5 bei n vaporators,. The
ehira o perdrtptes e iRy St Rard TRONER G kB AT S ASRHR R (e
inverter conpressor 31 13 Cctober. 2005 (2A) is not used. Aﬁ in the fjrst
and secorRf pathedHst stgie.t metiings (Rrapthsh vetvesnare ther samepadboscc il s fBitage
showcases and freezing showases can be cool ed. As descri bed above, at the
time &f tpadtefimeezi ng operation, there are provided three operation
patterns, i.e., the first pattern of using both of the inverter 5

conpressor (2A) @ndert figs Rodte] Avieltgdracpdpchaned (120 thd hevedagordnpakiar n of
using only the inverter conpressor (2A) and the third pattern of using only

the non- mRYehii@lateORiRIRO rdt3 R ernl IR RPRIFALLL i cURYRE) WilhleQuilshr N
t he second pattern 'of using only the inverter conpressor (2A). Wen the

hone 1 nver ey CkERARer (#¥oibB o O¥RLer Ul PAbEMALoxBd W and, |
can be continhued.

RTINS TR M TR T
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first pattern, by the circulation of the refrigerant, cold-storage showcases and
freezing showcases can be cooled.
--Third Pattern--
In accordance with the third pattern for the freezing operation, as shown in
15  Fig. 6, only the non-inverter compressor (2B) is driven and the inverter compressor
(2A) i1s stopped. In accordance with the third pattern, as in the first pattern, settings
for the valves are the same as those in the first pattern, including that the third
four-way selector valve (3C) is switched to be in the second state, while the inverter
compressor (2A) is stopped.
20 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 third

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



The air-heati-ng operation is an operation of performng only air-heating in
15 the indoor unit (1B). At the tinme of the air-heating operation, as shown
in Fig. 7, only the non-inverter conpngssor (2B) is driven. As shown by
the solid lines in Fig. 7, the first four-way sel ector val\OgtpRer 2085
switched to be in the second state, the second four-way sel ector valve (3B)
i.s switched to be in the first state and the third four-way sel ector val ve

(30) is goihciResot2@sddo e i thid§irt asd ssécﬁi(ieFatTMS,SebeuheidrMﬂhM@n (ofathei n
the cold-storage unit (1C), the solenoid valve (7b) in the freezing unit

(1D) and rEf}g%egréﬁtc,%P&E&r?ﬁ@m}%eyﬁgﬁ%&g)@ st dA38s bafyk dobigect i on pi pe

(27) are c enings- o e out door ansion valve (26) and the

i ndoor expansion, val ve.(42) .are ¢ rol.l ed redet. i ..va on a
basi s of a set bR Gl e B dhboine: ok ol FEEHEE BRI SUIEE 45 3
Oct ober 2005, Under this state, a refrigerant di SCB?LgEd fr

2 mt he.
non- i nveeyidedibressansratipn pRiteingns e+ thfdif epaticrn m&l%&ﬁ of dhe isrtesal ve

(3A) through the comunication gas pipe (17) into the indoor heat
exchafgercofmpi¥ssamd2Ahenditbe condemeser ¢dmeprsissor (2B, theotegend patteimof wsing
refrigerant flows through the second communication liquid pipe 5 (12) and
the branehly itheliifvitee coBdredsot Q2Ahearrdetai wdrd (phékern Bfausing haly itheinbn-
refrigerant flows through the outdoor expansion valve (26) on the auxiliary

l'i quid F?%Pf?‘ﬁ( IBI'E_EI_ gt(h%)wﬁ}fé%erm‘?@ﬁ isNGRAYGRE fdrthled i@RHe KB&Id Sattern

evapor at e erein. evaporated gas refrigerant flows fromthe outdoor
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refrigerant repeating such circulation, air-heating within a store is
per f &9 med hug henlresziag operatiagneamby Feriaiady ph@r&8ilbnw apgardance (wigh this

heating/freezing operation is a 100% heat recovery operation
embodiment, even if the inverter compressor (2A) is damaged, quality of products

can be maintained without stopping cold-storage/freezing.
<@ Air-Heating Operation>
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.



15 of performing air-heating in the indoor unit (1B) and cooling in the

col d-storage unit (1C) and the freezing unit (1D) w thout using the

out door heat exchanger (4). In accorddfce with the first air
heating/freezing operation, there are provided a first pdateecioberd@asin
Fig. 8 for driving the inverter conpressor (2A) and the non-inverter
conpressor (2B), a second pattern shown in Fig. 9 for driving only the
inverter 20 conpiwkesehisceA}, Aredrigetant dikchaidedriyoms bioswnon-in¥érger cbéhifressor
driving only the non- inverter conpressor (2B) when the inverter conpressor

(2A) is gﬁ_ﬂj@mwﬁrohﬁﬁlémﬁ% foP-way GRI1QREF FlveN3A ) HRRRACTHE ontATRICBRSRT

(53) is driven. The operation is GUsually performéd inthe first or second

pattern. t nvert i -] OB IS
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first pattern fqor .the first ajr-heating/freezing operation shown .in.Fig. 8
Wil b CPRAPISHIdQuAiTsEuZereRE ToPRmro Rl IsecoBdctampmup ayion i Ripe
switched to be in the second state, the second four-way sel ector valve
(3B) $s £IR)X ehddtbeobimachnlighid pines{3Gt ate thedredsevers(idni r d beputhediguid
selector valve (3C) is switched to be in the second state. The sol enoid
val ve (7afrigerimteflowt disiughatie cunddor(¢éxpanaith v4lec 26k ooitbe wakileary 1uidn t he
freezing unit (1D) are opened, and the outdoor expansion valve (26) is

closed. pERefditPihd HRdbBAROst SERANSEOM)Y ahd ehedid) cvapdrdtbe tedrefit.r PRk C
expansion valve (29) on the liquid i.njection pipe (27) are controlled to
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the invert onpressor ) and the non-inver ressor
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d
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the third four-way selector valve (3C) to the non-inverter compressor (2B). By the
refrigerant repeating such circulation, air-heating within a store is performed.
<(® First Air-Heating/Freezing Operation>
The first air heating/freezing operation is a 100% heat recovery operation
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 paitern.

25  --First Pattern--




15 receiver (14) into the first communication liquid pipe (11). A part of
the liquid refrigerant flowwng in the first communication liquid pipe (11)
flows through the col d-storage expansi &3 val ve (46) into the col d-storage
heat exchanger (45) and then is evaporated therein. The othkPckebear 2805 he
liquid refrigerant flowing in the first comunication |liquid pipe (11)
flows through the 20 branch liquid pipe (13) and the freezi ng expansion

val ve (52) i nto Thefifstpattengfdrahe firshaihhoaeng/(ist)ingarget dtéon sisovew apBiga8ed
therein. The gas refrigerant evaporated by the freezing heat exchanger

(51) is swiakps by} desdramst er conpressor (53), conpressed thereby and
di scharged into the branch gas pipe (16). The gas refrigerant evaporated in

t he col d-storag N ) TR : [ .ger

i schar ged 1 om PhartssesorasEiseitiva i el ) 3whisfePBabE T HeARBE stae o
pressure gas _pi 15). A part of t | OI ne: refrigerant returns.to the
i nverter Eéﬁ’g‘irﬁﬁ@g\"%’%w‘?le h:la" VraéYﬁaPﬁaL}S %‘H‘g?}%@fstorlé‘i Ut e ?lﬁ?to%@lﬁ aetheni r d
four-way selector valve (3C) to the non-inverter conpressor (2B). By the
refri ger dhtrdr Oypewangelpgtar valivec@ @ isonawitghed Hedhq m@r{gptwﬁné sépigr eT¥l§
performed, and the interiors of cold-storage 5 showcases and freezing
showcasesolimwid walved 7apsn des colidbsd dragioovst (10) amd tredenbersoidi valve b inrthe
air-heating/freezing operation, cooling abilities (amounts of evaporation

heat) of fldteigohdits{impae: Wpkhed,(dMd e dutdvorf &gRaking valve (kD) isadl8sed.
bal anced with an air-heating ability (anmount of condensation heat) of the

i ks en Aot 3Rl alestey sy et o g Senh i e
oper 2419t 98 B80S BoFh nS G L M Y B R TR 5, O ven
sel eghor valve (BQ g S L ohed L e L e S L Ser S s
(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
15  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
20  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 by the
freezing heat exchanger (51) is sucked by the booster compressor (53), compressed
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 Jow-




15 first pattern. Under this state, a refrigerant discharged fromthe
inverter conpressor (2A) is circulated, as in the first pattern, in the
refrigerant circuit (1E) with the indga heat exchanger (41) being a
condenser and the col d-storage heat exchanger (45) and tHe& F@@?Tagoﬁeat
exchanger (51) being evaporators. The second pattern is 20 different from
the first pattern only in that the non-inverter conpressor (2B) is not

used. As jlsdfe éa.bgﬁ]%e PES) EANparfbf the fdinBd gub rbfr Nzeparitt @hernk 3o pke fioverest and
the interiors o ol d-st'orage showcases and freezi ng showases are cool ed.

T, e G SN e e

ai r - heat i T opera own I n 0, only the

ARG Rt S MR e G e R

sel ector valve (3C) is switched to be in the second state. Settings for

ot her valaitmilatien, aitbestarewahin potareiin perfarmed.candfhe datepiors AHEQ1drHPLABE: a1 e,
a refrigerant discharged fromthe non-inverter conpressor 5 (2B) is, as in
t he fisr stshameasesantfipatingrshewcasescareatoeted.n t he refrigerant circuit (1E)
wi th the indoor heat exchanger (41) being a condenser and the col d-storage

heat exchanger £é%esaAfed NHoVELER! A oi@aiceexithanige fir Bir-heitige/freezing
evaporators. The third patternis different fromthe first and second

patt erns Ir%té%,,?fgggg)f}%ncg%}g{iggél?ﬁﬁq%hntscﬁgpifp%?%m( ﬁ@ﬂt&ioﬁ” thetcots8tbraly uhhte

refrigera , as int I'rrst and 10 second patterns,
Shoncaced i 8 7 ok 4403 ? BT PG bl pll Bl Bcp i Blsiou o 20e
pr ovi ded aandensatsan peat of Hheomdger hgngam, o taedoPRer bef s sbsifieteor (2n
and the non-inverter conpressor (2B), the second pattern of using

10 -~Sec0_nd Pattern --

In accordance with the second pattern for the first air-heating/freezing
operation, as shown in Fig. 9, only the inverter compressor (2A) is driven and the
non-inverter compressor (2B) is stopped. The third four-way selector valve (3C) is
switched to be in the first state. Settings for other valves are the same as those in the

15  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
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



15 only the inverter conpressor (2A) and the third pattern of using only
the non- inverter conpressor (2B). QOperation is usually perforned in the

first pattern of wusing the both conpré&gsors (2A) or the secqnd, pa n of
using only the inverter conpressor (2A). If the inverter 1?0(3%09 EébS%ZA)
is broken, the third pattern of wusing the non-inverter conpressor (2B) is
performed, so that the operation is 20 continued. Accordingly, in

accor dangfe W¥drtdrhicinmebadi (@antis seopprdi fAS ethenfiet tpatterm ahptikisd dour-8Ay i s
br oken, col d-storage/freezing is not stopped and thus quality of products

can be i ' o A : k5B ; | usly
por  or magc e e B B b RT3 005

The seco ai r-heatingl/freezi eration is an operation with excess

ai r - heat Hﬁ& S%‘B‘FI?’is%o? ]W’icﬁrsgaf’ﬁﬁ“‘t he first air-heating/freezing
operation, the air- heating ability of ,tge i:‘] oor unit .18%{ remai ns. The
second air - heat iYRgarthsAtag, 2 siEestans fischargs fB‘?‘HféEe BPRHNY HECTSOMPTER Y| ngs
as those in the first air 5 heating/freezing operation except that in the
first Sai r(2Bgas,i asghfthefrsnanbpeoadi mtternheircabaiohdn tirreliggrang cacpsr(1¥al ve
(3B) is switched to be in the second state as shown by the solid lines in

Figs. 11 vk ah@hnddor héntasehndesic@ 1M bding hecarleasd aid tlive advidrgtbfageehdatg
operation, there are provided a first pattern of driving the inverter

conpr ess%&cg%‘ﬁgera(ﬁg) bhE (RO Bre PN K&t exbRatRINBEP Beingd EBpoRstosl OMeithiri g.

11, a second pattern of driving only the inverter conpressor (2A) shown in

g 12 Ao i difePal SOA Ble %Ltvgﬁ@ 28b¥a 'ARAR onl Y1 IthE! 1L TWERTOT

(2B) whe verter conpressor en as siiown I1n Fig.

Cper at | o FPTESHAIED) gerpbrinsh K ERE EBcona oars arn g o 1 Ble Bl andy 1 o
Shen I Dhe et peficms, Sirheating within a slore 15 performed bnd the ieriofs of Sl
en lthe
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

15 oﬁly the inverter compressor (2A) and the third pattern of using only the non-
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 (24) 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>



conpressor (2A) is broken. --First Pattern - In accordance with the first
pattern for the second air-heating/freezing operation shown in Fig. 11, a
part of refrigerant discharged fromtheg nverter 20 conpressor (ZAZ? and
the non-inverter conpressor (2B) flows in the indoor heat ExERaRFEZ0041)
and then is condensed therein as in the first air-heating/freezing
operation. The condensed liquid refrigerant flows fromthe second

conmuni cation |Tguisdedi PRl Redtiddreb gt figerbtiBRCcl Al WpetatRimSvitB@kceyid t he
receiver (14) to the first communication liquid pipe (11). 37 13 Cctober

compr esscnr tEaifE abijfy Bl dl,a5 Y cEGRALAR b Ane 1pcr PUGH, B eir-

on-1 nver

auxiliary gas pi 19). through th econd foyr-way selector,.val.ve (3B)
and the treiefafificha) e iBigurind 4T3 TERRs o esebat Gt N g rsE2 )
Then, the refrigerant is condensed in the 5 outdoor heat exchanger (4). The
condensedPnergion 1Sefperfumedt Wwithweher Hemegsettiegs | asquhasei We theofirstarfdr+j oi ns
the liquid refrigerant fromthe second conmunication Iliquid pipe (12). The
j oi ned r dfeatipgrfacdzidd operationaxgbpt thet imetheifirst aiferting/frdeziig optration, the
comuni cation liquid pipe (11). A part of the liquid refrigerant flowng in

the firstseconasMiChy QBlcct&tUi dlve I9BPiPRvitdad {0 ®aven tHe deeng GlLle 36 Qhada heat
exchanger (45) and is evaporated therein. The other part of the liquid

fri f.l Ow it fi i cati l'iquid pi 11) fl i
refriger Wthe NG d N lglgfg {L%rpﬁﬁmm cation liquid pipe (11) OWs in

t he freezi'ng heat exchan S evaporated and sucked into the
boost er conpressor (c%3 . The.t a réafcri er.ant 2V erat ed iQ ihe ¢ é%-storage
neat  exchanger IRASKOTdANS VHE Beetacap gEmsat ot antebish, (utodse: o
o e Rk Rt ot P Sl Bl ST T s ™
thereof returns through the third
10 compressor (2B) as shown in Fig. 11, a second pattern of driving only the inverter
compressor (2A) shown in Fig. 12 and a third pattern of driving only the non-
inverter compressor (2B) when the inverter compressor (2A) is broken as shown in
Fig. 13. At the time of such operations, the booster compressor (53) is driven.
Operation is usually performed in the second pattern. The first pattern is
15 performed at atime of high load, and the third pattern is performed when the inverter
compressor {2A) is broken.
--First Pattern --
In accordance with the first pattern for the second atr-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).



four-way selector valve (3C) switched to be in the second state to the
non-inverter conpressor (2B). By repeating such circul ation, air-heating
within a store is performed, and the Bnteriors of cold- st%r(‘ﬁ\ e sh%ﬁ ses
and freezing showcases are 20 cool ed. As described above,! t9beb

with the second air-heating/freezing operation, cooling abilities (armunts
of evaporation heat) of the col d-storage unit (1C) and the freezing unit

(1D are not balrascgRempirb of ke aéfiigeeamitidigclabged frpn( roinverteokompnelsasat i on
heat) of the i ndoor unit (1B), and excess condensed heat is 25 discharged

out door %Qﬁd%‘é 8RLinDEAL; ESRPARIE! (AB) o8 fomTheanailiaOps pipecdny

Pattern - accordance wth second ‘pattern for the second

air-heati ration I r
conpr essg’rr% g\)tﬁFsseg??(ggﬁu%{Wc?yt %eégaﬂfﬁ%m g‘%graggot%r%%go@u{ g’%)y iges{&'gstlg)gpped
The third four way sel ector valve gg% Jgﬁ ntg hed t ‘i? étﬁét
state. SEabenGA) ©r thet HEdogREdLRIRE Bt hEheh ear§' %‘B@B bsfc? 8“5? ¢
pattern. Under this state, a refrigerant discharged fromthe inverte

conpr #ssontdoo? Aeat sxchanger (d3d The chedensed i lysnd et gerant flopsgshrapeh, t{lﬁe

i ndoor heat exchanger (41) and the outdoor heat exchanger (4) being

Condense[@uwﬁﬁdﬁ?mobﬂdquwt)ﬁ heaid fdrigzranarfgen thé Secamdl comanimigaizomg
heat exchanger (51) being evaporators as in the first pattern. The second

pattern ran {81 FdfFigbrap@floSFsNthedhgh the tdealvet ibdntanthei firser t er
corrpressz)?lu?iz gp%g ?mt ursibd As |§ the first pattern, by the circulation of

t he refrll%erann;t:a él gg(&\f?thl n a store is perfornmed and the interiors
of col d- &P Pélbé oW ase PEInd ' eezi ng showcases are cooled. 15 --Third

Pattern- In accqrdanc hird pattern.f g i
air-heating/fre % Ei"th 1qu1d rettngerantpﬁowmg i fe hpsef c%?xﬁ‘ﬂﬂqucatlon 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 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 third
four-way selector valve (3C) switched to be in the second state 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

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).



operation, as shown in Fig. 13, only the non-inverter conpressor (2B) is
driven and the inverter conpressor (2A) is stopped. As in the first
pattern, the third four-way selector & ve (3C) is switched to be in the
second state. Further, settings for valves 20 are the sare @&tabgr2RBsfir st
pattern. Under this state, a refrigerant discharged fromthe non-inverter
conpressor (2B) is circulated in the refrigerant circuit (1E) wth the

i ndoor heatecoxdmnaer -(41) and the outdoor heat exchanger (4) being
condensers and the col d-storage heat exchanger (45) and the freezing heat

exchanger (51) qﬁiﬁego,ﬁégpgpgﬁgﬁﬁé&ohﬁ e&a?r?rﬁ %%g?s‘écaﬂ&iaﬁeﬁ@m]g?ﬁ%ﬁhg;

The third pattern omt rst and second patterns 39

Oct ober 2005 .only in that the_inverter .conpresso A)als§ : - . t he
i r out at SBATBIO, e sRpbirin fdane. SRR SPTRG Gt oY 8 R R o
and the interiors of cold-storage showcases %{18 freeziag sho as(%s are
cool ed. ASndayephemarser (3 iactannesncEhhind foya-warspigetor valve (3C) s
air-heating/freezing 5 operation, there are provided three operation

pat t efns swiitched to he if ihesfirspatater Betvingafonethebwalves hee thevemeeas thosepeidbsor
(2A) and the non-inverter conpressor (2B), the second pattern of using
only the firpvgitt&th. conpressor (2A) and the third pattern of using only the
non-i nverter conpressor (2B). Operation is usually perforned in the second

pattern of usin LOVELL Bl ATPARSEA el 2m fhe frRRriePURMIRE
conpressor (2A) %llga}?é&hypgtl?g@ﬁ, trhe %ehi rd patteg?n ismperef or mgzde by tlﬁessor

o eTAR] SRR A PR s PSR S b byt

accordané enbo nver resso

br oken, col d-storage/freezi is n st.opped ,and thu uali.ty of products
can be nﬁpﬂttéi?n‘@%fag%ﬁ?%ﬂ‘agﬂq&eﬁégsibr?dnglicf’ﬂflﬁnsgr%taBaethgaﬁmf}é%mc?gﬁﬁ?ﬁged.
15 <0 Third Air-Heating/ Freezing Operation> The third air-heating/freezing
oper 40 ofx¢hanger ¢horand e figazing heairoxcbprgar (51) being evaporators as in the first

pattern. The second pattern is different from the first pattern only in that the non-
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.

15  --Third Pattern--

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



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 thygd air-heating/freezing operation,
as shown in Fig. 14, the inverter conpressor (2A) 20 and t1eOctobdr@0O5t er
conpressor (2B) are driven, and the booster conpressor (53) is also
driven. The third air-heating/freezing operation is perforned when the

ai r- heat id}gy ibitlat ke hﬁvdrfﬁtﬁd‘mﬁﬂe@mr {2n) t&en&fn 08dd. p@tyt BleNcfrehlatibg df fh%t
air-heating/freezing operation,” i.e., i's performed when an anmount of

evapor at i r
oper at i onf%i@rs'g@%?alt SaZrnJéQa;tgx{ 4 h’ﬁlh? [ tfls JQ?% bg]lrféﬂf' aﬁglethg ?’?‘Ise% l%gé ;f gﬁa %ga;gfober
2005 heatin /free2| ﬁ eraﬁjl on except t the third four-way sel ector

val ve (389 §as%3v\?‘1‘£ éﬁg BVCASESE e £8e state and the opening of the
out door expansion valve (26) is controlled. Setting for other valves are
the sane as thosts desarthed phaste, pataceprdanicgrwithgheisesendiair-heatingifeezioazi ng
operation. 5 A refrigerant discharged fromthe inverter conpressor (2A) and
t he nbn- dmvaidrertheenegssvided 2Beefdpanstiéhpatigst he, denfitmipageimof gaagpi pe
(17) into the indoor heat exchanger (41) and then is condensed therein, as

in the fibsh tisd rmeheabbmg&ésrssﬁam)garapm&{dnomveﬁla?c@ﬂﬁ%@ﬁﬁ(ﬂzmefmé SR6aAat
flows fromthe second commrunication gas pipe (12) through tHhHé branch

l'iquid pi ?te#x?’@f uélﬁg%nhhﬁ]e 13991'%6(;01?5}1% mé&rf(?A&E@ﬁQh? Eh (ﬁfuﬁttcﬁk Jriinl

refriger romt recelver contru | on
liquid p| art of th fri.gera theflrst
cormuni AR SRrmyefter Sinetstts TbuOreraling i¥aanty armRaLd Wectranph:
(45) and |s evaporated therein. The other part of the liquid refri erant
flowing PRUEHEOLBSipE Ay Mﬁf@é??’é‘ﬁf‘?ﬁsahﬁ%ﬂb Héheilvjerfqrcﬁmnnrﬁs&oa 2A)
freezi ng heat exchanger ( i evaporated therein, and sucked into the
boost@r ~ddhintkeasthe t@lg:gl)pattpmasgggf(pr@iq(f lpethemon-inverter compressor (2B). Thus,

the operation can be continued. 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
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/freczing operation,
i.c., 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-



evaporated by the col d-storage heat exchanger (45) joins the gas
refrigerant discharged fromthe booster conpressor (53) at the

| ow pressure gas pipe (15), and the jojgned gas refrigerant returns to the
i nverter conpressor (2A). 20 The other part of the |iquid TWePetahper 2805f r om
the receiver (14) flows through the liquid pipe (10) and the outdoor
expansi on valve (26) to the outdoor heat exchanger (4), and then is

evapor at eeedrineyedzind peemepoieatest gas thefthirgefauntwdy Qukctdrnvalie @at)ydgor
gas pipe (9). Further, the evaporated gas refrigerant passes through the

first foukg I v ( , - I:

(313), the S EREE U ne' ko AL i kAN DEHLC BROSPLIEk RN TR |

f our - way ector, valve.(3C) and then. returpns to the non-inverter

conpr eesdr ) Se SR sdink RSOl o B shhe S e S s Rasersy or o
i's perforstmad aglg the interiors of col d-storage showases and freezing
showcased0hthe S5 Aprheating/figezing Qrsartigyy abilities (anounts of evaporation
heat) of the cold-storage unit (1C) and the freezing unit (1D) are not

bal anéed wit h t h& refrigenanit disghariged iftgm (therouverteasfconppnedensg@iloandthat jomsf t he

indoor unit (1)[1), and thus insufficient evaporated heat is obtained from

t he out ddaveheato@ycang@B) Apws Thedughaibe- hBamuAkatidd €8l sipe (17) into the
storage/freezing are perfornmed sinmultaneously. 10 --Effects of First

Embodi mentgods negs ekl cRRAY . add (RGL ¥ dBRGEN MG Thek&®, TdsT B 1 {erﬁ?ﬁt ,» as

8h
shown in Figs. 2 through 14, seven ki nds o? operation nodes can

perfor m@reaﬁfﬁgﬂ%&k gé/ 9 ef'ﬁgon?.’(c’}hé rc?)%%lieg%cdgﬁgfr;éérgﬂ’ £1os ffl;or tthe. second

air-heating/treezin eration and Ir heat 1'ng/ Tt eeZi ng
be. uced (UBIRICAUOR a1 PAG DI Bangen T braneh A IR [1GR A FeeRivinol 1
whi ch stop,of operation becones nore problematic as conpared to the case
of t e ai(E‘-‘bondi tioning channel, various operations can be perfornmed. Even
' Then, a part of the liquid refrigerant from the receiver (14) flows through
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
15  first communication liquid pipe (11) flows in the freezing heat exchanger (51), is
evaporated therein, and sucked into the booster compressor (83). 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), and
the joined gas refrigerant returns to the inverter compressor (2A).
20 The other part of the liquid refrigerant from the receiver (14) flows through
the liquid pipe (10) and the outdoor expansion valve (26) to the outdoor heat
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



s

one of the two conpressors (2A, 2B) is broken, the operation can be
continued. In particular, the inverter conpressor (2A) is broken easier
than the non- 20 inverter conpressor (2B). Thus, the first enbodinent is
effective for nmeasure for the failure of the inverter conbt©&ther2986 |n
accordance wth the first enbodi nent, in the conpression nechanism forned
of two conpressors (2A, 2B), if one of the conpressors (2A, 2B) is broken,
t he oper attmnl camedatingopipe (@&} dnd theothiwek foomevayielectasvavenidCeanddhene
case of 25 using three conpressors, the structure and control can be

si mpl i fi @ghurfRtolteFdmhflerP@onipreson@ Bybodi ment] As shown in Fig. 15, in

accordance with a second enbodi nent of the present invention, structures

of suction-side gy %%%g{igé 3P§fcﬁem'ii ASLAML ABRBARItER aEf_UréT?éngrffoﬁM\@d and

conpressors (2A, 2| erent fromthose of the first enbodi nment .

The third four-way selector valve (3C the fir i i

used. |nq5%tf§?fda c%ts“\ﬂl‘fﬁ%qrﬁgeé 1N i1 %}ngﬁcﬁéw,ghpﬁg%ﬁggﬁ gﬁ%%}dp’)eﬁ?r@gg}”for
the inverter compressor (2A) is connected to the suction pi pei 6b) Bor t he
non- i Avercpeling ebipiess@aountsy ! pxaporaian heat) eBmﬁﬁﬂlaéﬁ?f&ﬂeH?‘b‘é F(Q?é?ﬁf fd the
second 10 comuni cation pipe (22b). The first communication pipe (22a) and
t he secorftbezammunii dADi)oarepinpe Yadanycdarvetipribei diechbdatingaebility] (anrprents jof st
comuni cation pipe (22a) is provided with the check valve (7) for allow ng
only a rebhi@snatioh Hdapvof thermdbieuninEB),eandothop iradbicidn? Ay aporatdibheat is
non-inverter conpressor (2B). The second conmmunication pipe (22b) is

provi ded gpkdiRed NGomh sk HAHYS héht TREhMMIQOWMANY OThin aailShéing gadansidhl ow
fromthe non-1nverter conpressor (2B) to theinverter conpressor (2A) and

t he sol enggrg%%\é?%n 2@8&’3@%&6%&?5@)@%9&%%?' ose val ve for opening/closing

t he secon
10 --Effects of First Embodiment--

As described above, in accordance with the first embodiment, as shown in
Figs. 2 through 14, seven kinds of operation modes can be performed. Especially,
for @ freezing operation, B first 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 (ZA).
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.



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 enthddi ment. In accordance with the
second enmbodi nent, the gas vent pipe (28) for the recei verly @glohes 2066
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 ofSeione E@Bpdimemeen a connecting point with the |iquid pipe (10)
and the electronic expansion valve (29) and the position of the oil return
pi pe (31) between AwiheanoFig. JhanadmordBey witt a Isecens emdiodimenty ef ko) .
The comruni cation pipe (24) is 43 13 Cctober 2005 provided with the check
valve (7 o9 f O] -giak dipewfdr ®' doneprebgiuh dnedhapesn i on
pi pe (27 r{sgﬁ% ﬂl{e‘kgﬂ(ﬁf S{E}B?‘ﬁ"gﬁi ggt“(’ 3?1) .- iér ations- -dmﬁl%xt , operations
performed b he. refri gerat.i ar Sadal)q; e i df e nt
will be g%ré%‘?‘f b‘gfd.tWPncg‘&’é’gégéggscg%’t%h?l h%’(es)éié%fgr Engggf%gﬁ?‘f %afg in the
first enbodinment, it is. abl e of setti en, ki i des,
e 51( embsdimeniol The thipdroi BaY Seiectan valve, B¢ 1 es e %é“bﬁgﬁ{r@iﬁ 8 ho o)
freezing operation, (r) air-heating operation, (c) first

ai r- heat used.f reezi ng operation, (c) second air heating/freezing operation
and (2) 10 third air-heating/freezing operation. In accordance with the
second enbodi nemt acterdantOvatlr thxosdciond eaplerdimicon, the sueden ipipe 640 FitBR, (r)
air-heating operation, (c) first air-heating/freezing operation and (c)
second ai;fy Heatdongpes /RZ12AY i9ROIAted to eiid hestionopipe(€ by domthessor-gvezity 213)
may be used, or both of them may be used. For air-cooling/freezing

oper ati O%oﬁ{b?%sg%rtz @ﬁﬂa @y[) wheakit o bhiRdlibaiSPepitel qz2abotid othel Sechad

conpressors e used in conbination or only the non-inverter

gglrrgr _ SSQ mreicAB¥n %?péj S(Sﬁb).Thﬁmer BPRCEIhMEn RREGA! pipas(29h) lankemdesebhied

communication pipe (22b) are provided in parallel. The first communication pipe
(22a) is provided with the check valve (7) for allowing only a refrigerant flow from
the inverter compressor (2A) to the non-inverter compressor (2B). The second
communication pipe (22b) is provided with the check valve (7) for allowing only a
15 refrigerant flow from the non-inverter compressor (2B) to the inverter compressor
(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  first embodiment. 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



<(c) Air-Cooling Operation> In the air-cooling operation, a first pattern
of using both the inverter 20 conpressor (2A) and the non-inverter
conpressor (2B) as shown in Fig. 16, a gecond pattern of using only the
inverter conpressor (2A) as shown in Fig. 17 and a third b’h@@g? 08si ng
only the non-inverter conpressor (2B) as shown in Fig. 18 can be

performed. Operation is usually perfornmed in the second pattern. |If an

ai r-cool i fi@videdadlith $hé ictg valvie(QIef A dwind eniparrtiigedni flowifeorhithsliquid
pattern. The third pattern serves 25 as an energency operation pattern when

t he inverP@g‘?t@ﬁyégﬁﬂtﬂfﬁ‘%"%ﬁ%ﬁé‘?ﬁ?& 3I Ee44 13 Cctober 2005 the operation

patterns I r'-Ccoo booster conpressor (53) is
stopped. -=Fir t Pattern- During the ai r-cooling operation, as shown by the
solid Ilnegpfa??l B3 16, the 5 first four-way selector valve (3A) and the
second four-way selector valve (3B) are switched to be in the %I rst state.
Further, the outN&¥s Obﬁfﬁélﬁﬂﬁﬁff\()élpﬁ"éb(/i}@) retyigeratizappraine IQidRe seendal ve
(29) of the liquid injection pipe (27), the solenoid val ve (7a) in the

col d- st oreagkodiment (¢id)beadebcribedsol enoi d val ve (7b) in the freezing unit

(1D) are closed. The indoor expansion valve (42) is controlled so as to

have a 10 predetiaragcoaAnepatidie sébeh S&hBOdintent pdsvig th Birstafmbdiimeac dnid
comuni cation pipe (22b) is opened. Under this state, a refrigerant

di schar geg, %g&%ﬁ%&?\;\g@?@&&eﬁlﬁﬁ@@%ﬁﬁ?fon £88s, q@d @%r%‘%bb@‘tﬁfebﬁhn

conpr essor romt our-way sel’ector val Ve (3A) through

e Ut SRt GRS obEARe N RO BB AT IS, )
;ann;.ez%vssgw HTER S AT oI
evapolroat etijurd-lz-irllreheatmg/frf:f:zmg operation. In accordance with the second embodiment, for
@D air-cooling operation, @ freezing operation, @ air-heating 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. For @
air-cooling/freezing operation and (@ third air-heating/freezing operation, both of
15 the compressors (2A, 2B) may be vsed 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, asecond
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



evaporated gas refrigerant flows fromthe conmunication gas pipe (17)
through the first four-way selector valve (3A) and the second four-way
sel ector valve (3B), and 20 a part of t4¥ evaporated gas refrigerant
returns to the non-inverter conpressor (2B) and the renai FHOctabes 266
returns through the second conmunication pipe (22b) to the inverter
conpressor (2A). By the refrigerant repeating such circul ation, cooling
wit hi n a theaperatsorppattamyddr the Seamadiniadfczation,4he b o€t aloerpr2@s (58) is
accordance with the second pattern for the air-cooling operation, as shown
in Fig. Isfoppetly the inverter conpressor (2A) is driven and the
non-inverter conpressor (2B) is stopped. Settings for the valves are the
same as ingpfbeplilgt. pattern. Namely, the outdoor expansion valve (26),
the el ectronic expansion valve 5 (29) of the liquid injection pipe (27),

t he sol enoid valye (7 in the col d-storage, uni 10),.and the_sol engi d
vatve (7o) it HerngHs s-codTineOpeytisth 2 FBERA by HE SPHALGES RS D
valve (42) is controlled so as to have a predeterm ned openi n?. The

sol endi d Nt Jeurrway sstectorevalve §3d) coihniseeandfpusipey soleptorivwalvpEhRHareunder
this state, a refrigerant discharged fromthe inverter conpressor 10 (2A)
i s circulsstiecheda® ba ihhbeffirsststgiat t Bumher, nhe hatdefr éxpanaitn calve ui26),( )
with the outdoor heat exchanger (4) being a condenser and the indoor heat

exchangerel¢4#onic R&phfsian vanaP@®iodithe Th@id afjeétded pife 7PWhefsoPRdidgaivrdoor
heat exchanger (41 passes through the first and second four-way sel ector

val ves (3Aq) 3Bkne cdie f&%léni?'ﬂtp %nﬁ%@is%%rﬁﬁa .vfalvcé‘r"ﬁeﬁt)"iﬁoﬂighfrééﬁng?gp\nd By

communi cation pipe (égg _ retufns to 15 the inve conpressor
he rel TR Shiet 2 onp ISASBEL SRR i GRRLAT MR oS
thir qOpatptrgcrleptezxg{netdho%e%iilgg-.Cﬁzlcq)tla isgl%ngpde \rrgltvie?%) gts thsehs%\cl:v(r)]nd communication pipe
(22b) is opened.
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 (2) into the outdoor heat exchanger (4) and
15 15 condensed. The condensed refrigerant flows through the liquid pipe (10), the
receiver (14) , the second communication liquid pipe (12), 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), and
20  apart of the evaporated gas refrigerant returns to the non-inverter compressor (2B)
and the remainder thereof returns through the second communication pipe (22b) to
the inverter compressor (2A). By the refrigerant repeating such circulation, cooling
within a store is performed.

--Second Pattern--




in Fig. 18, only the non-inverter conpressor (2B) is driven and the
inverter 20 conpressor (2A) is stopped. Settings for the valves in the
third pattern are the sane as those of4Sthe first pattern ex&ept t hat t he
sol enoi d val ve (23) of the second communication pipe (22bh3 PstRhes=085
Under this state, as in the first and second patterns, a refrigerant

di scharged fromthe non-inverter conpressor (2B) is circulated in the
refrigerant cirdnidccoldnce2bithithh debendutatieen foeahe akcbasiyer opédatioal ng a
condenser and the indoor heat exchanger 46 13 Cctober 2005 (41) being an
evapor at Qhowhl BOFiigh 1t7h§n1ty%eqnp@x&éreéd}npmsém§,a@ fsCdivdnl i e AdRinverter

refrigerant, air-cooling™within a store can be ‘perforned. As descri bed

e Ty R T
5 - 2B), .
R N U R RSy 1 R S

only the non-inverter conpressor BZB). The operation is usually performed
in thé sdddhef hatliand imeciien pipe @A ytheselaneidrale (Fohpy bssold-sapge witt he
inverter conpressor (2A) is broken, the third pattern of using the

non- i nver(1€) aadrthe askmoid 2B)vei (Fbpanfibe fetziounit gl D aee thosederBid onlooan be
continued. Accordingly even if the inverter conpressor (2A) is broken in

an appar akpaniibh Ghlws y#d) ¥ BRIt s8ids- @PRAVE predeftriniY&T bPEningONPhESSOT
air-cooling can be continued. <@ Air-Cooling/Freezing Operation> During

the air- ' ' ' j et patt 15
e arr %8%21'051[94151%%3}‘%ﬂ&%e%h@{bgggnﬂgﬁﬁaﬁﬁxgp%ﬁgzﬂ@qs%g%hécﬁ pattern

of using t I nverter conpressor ert conpressor (2B)

as shown in Fi 9 .and_a second. pattern of usi only. the non-inverter
conpr essor (ZB)led]rérttﬁbS A E&%L%ﬁ%}te 1§8€arg§§\)§(?r§ ttgl oﬁ?gﬁ,ﬁeﬁg CERETH Ol n
Fig. &0. CRer,at Lon is.  usyually perfornmed.in the_first g.att_ern The second
patt&¥n 1%

b a5 citchlaged. apsiythe first pattern, in 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 operati‘on, as shown
in Fig. 18, only the non-inverter compressor (2B) is driven and the invert.cr

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




operation pattern for energency. 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 talde in the first state as shown by
the solid lines in Fig. 19. The indoor expansion val ve (423 Qstaben208b| ed
so as to have a predeterm ned opening. The solenoid valve (7a) in the

col d-storage unit 25 (1C) and the solenoid valve (7b) in the freezing unit
(1D) are (dppbemhg ahevapdrherd AldS iftholigrd podano bl dbeciresainsi ¢fitheal ve (26)
is closed. The opening of the electronic expansion valve (29) for the

liquid i nleggid ARt RiRBoéIAY WithiRd 6tcChnSRe ferfbAng@ntrol a degree of

superheat for a refrigerant sucked into the inverter conpressor (2A). The

cecond 5 commurr cAPegPed e Eobih e R Bl induED . SRkl bV 1
o1 11 gor AREeechRERAPD BAPO-Endhs GRS AR O TepHpP B aBE pferorEsHrgh-

pressure gas pipe (8). The joined refrigerant flows fromthe first four-way
sel ecbor (24dland thg Apntipveighcempresaed(dt), das sqiopd (adern of asingeoduttioor heat
exchanger (4) and 10 then is condensed therein. The condensed liquid
ref ri ger anverfitrosanpressdre(2A )qunddtheithird platRrn oFusingesnlytthe nbhguivelrteref ri ger ant
flows through the receiver (14) and then is branched into the first

conmmuni Cafoinfitesdod Y2 B) PITRS opdraticdd Usi811$ e AR 8 MMM &Rh U PAtdch O YE dsiRkPe
(12). The liquid refrigerant in the second comunication liquid pipe (12)

flows 1%11?32 t?é’gﬁg}t{éﬁ gbﬂx‘ﬂa?@srso?g%%?;kfe’@_e"i@'vé’ﬁcr( é&%PgegEéér ga iirs BRLy NGAL

exchanger n 1s ev hé "évapofr at e ef rigerant

RO e I N A RS MR T
secorfg C%%Q?aﬁ}cinnganpli)g gor(lt%r}aéd.TRggérdEQg(alyre%fe;ii? tegeaiqitve;tgg lécrn?]%ressor (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



to the non-inverter conpressor (2B). 20 A part of the liquid refrigerant
flowwng in the first conmmunication liquid pipe (11) flows through the

col d- storage expansion valve (46) to the col d-storage heat exchanger (45),
and then is evaporated. The other part of the liquid refrilgePsatberf2000i ng
in the first communication liquid pipe (11) flows formthe branch |iquid

pi pe (13) through the freezing expansion valve (52) into the freezing heat

exchangeroftddds exPandish YAIRR (2%) 8Y RNkA! €The dPenidasol @krdlgeiantc eypansivat ed
in the freezing heat 48 13 Cctober 2005 exchanger (51) I's sucked into the

boost er 0. ranch
gas pi pe | %W’%@?lﬁg ﬂfﬂﬁé?‘zéfﬂe%a@”?a%‘e@ﬁgmd% 8@@{%‘&82@%4’?
exchanger (4 ]-0i ns S r nt. di schar ed fro Q

conpr eoscu b B P Rehiiuincs kel AL pRERS, gjessahmﬂ Tlﬂ& 19085 ¢ 0
refrigerant returns to the i nverter conpressar (2A).

ai r - cool isPaREsEsi K83 bpsr activatedpynd hehe e‘¥0r1¢1}}éflah’9h’r€edgéi FFg thfﬁcﬁmﬂd
circulation, air-cooling within a store is perforned and the interiors of

col d- Ssto:magnuniwvinaqnépc 82b)fisedaiedg showcases are cool ed. 10 --Second
Pattern- Settings for the valves in the second pattern are the sane as

those of the fIwﬁdernﬂists@itearEh@géﬁﬁpd‘iGcmgé@mm thedhbEeccympreesort(aa)f i r st
pattern in that the inverter conpressor is stopped and only the

non- i nve;{%ﬁ{ diﬁgé@%@?&g&%xg&@rgﬁe & fRRE"RL §dn- 1ﬁ§e15t910\9’8m ?es':bg{zﬁpat j@hc high-

refri ger rom non-1 nverter ressor

consenee A, RO RO h A DALy A o
and the. YGLEDIAY B e PsBgere Ry BIRgdD) sp TheabtdephPkel pisianger (B and ()
non- Il?)vertitlgr[ 1scc?0q1%rcg§§dotrhcrcm 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 (43), 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



(2B). The remminder of the liquid refrigerant condensed in the outdoor heat
20 exchanger is evaporated in the col d-storage heat exchanger (45) and the
freezing heat exchanger (51). The refr4ggerant in the col d-storage heat
exchanger (45) joins the refrigerant in the freezi ng heat!®&%ekkhage00651)
at the | owpressure gas pipe (15 and the joined refrigerant flows through
the first comruni cation pipe (22a) and returns to the non-inverter

conpr essagxchaBger ¢9) 18 stitedbiato BObodsteracanpdasnoe(38) tomhpressar thedeipairider n,
as in the first pattern, air-cooling within a store is performed and the

interior Sdiﬁ’cf,ha“rgé@"[éﬂper%%cﬁ@%éz%@f‘d freezing showcases are cool ed.

Even if the 1 nverter conpresso I's broken, the operation can be
continued only t - ressor B)....5 < r i

Cper at i on> As” dobls PEsqEAHE! HinRlRLBARRL A0  mete Bl SPGB 1B 1
an operation of stopping the indoor unit (1B) and perform cogling in
the col dJoﬁ%ﬂ‘ég%asu’fﬁ%g?Tfé} distdpagrd frP@bihfnéO%ﬂF{ G?%B)'l?swhégﬁr %Teglen]@%"'
operation includes an operation of performng only cooling in the

col d- $t orrageswani gas( p@)e (&), oped dhe qwindd Eds prifigeranhgetnng toothd ngvérkent he
freezing unit (I D) and an operation of performng cooling in the

col d- st orcageprgpsdr (QRAG) and the freezing unit (1D). A case of performng
cooling in both of the units (1C, 1D) will be described herein. At the tine

of the freezing opehrAttheNairlcBeliRgAt& MO perdich, fhy he RRFA&rnt $ERMRinigh
Fig. 21 for driving ?he ia}ll\};ertelrgcorrér egs)\ggr (12A) a}';\d Et:he nggér{-li]nverterng 15

conpress : rn i B, Fl f I Vi e
nver tor Hsh o GEHCoBRE Hifhid 1 M8rt s plpmtcs PG e ER OB Ol
only the non- inverter c ressor, ZB% when th]e i nverter conpressor (2A) is
broken. T A5 BPReRSHs 41 RECATEghRRFISAER Piltthe. cecond pattern. The
first pattern is perfornmed at the tinme of high load. The third pattern is
per f dPmed- YW dFattsTAver t er conpressor

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) 1s 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).



20 (2A) is broken. During the freezing operation, the booster conpressor
(53) is basically driven in all three operation patterns. --First Pattern-
The first pattern for the freezing operdion shown in Fig. 21 will bhe
firstly 25 described. 50 13 Cctober 2005 The first four-\/\']a?y0§@t&5t2@p5val ve
(3A) and the second four-way selector valve (3B) are switched to be in the
first state. The solenoid valve (7a) of the cold-storage unit (1C) and the
sol enoi d val ve (Ifhbjcootdare Witkdhe ngecami patfcrB) amie tho fiesteghttash hig-cdoding

out door expansion valve (26) and the indoor expansion valve (42) 5 are

cl osed. ThHRhA £k ﬁer‘féfmhrﬁﬂth\éaih‘!@i({rg%)f cofd-kfoeagd sHowkdsps 86d kazigpe
(27) is <controlled so as to have a predeterm ned opening in order to

cont r ol asth%%rag"gs 8{5 coSHRETReAt i[fftf?é iﬂé?&?gag@;réé;sg?gﬁ} iscﬁfgg%ﬁ,ﬁhg BPEQI%%L ve

(23) for e secon conrruni cati on pi pe ose Ime o
stopping coaling in the coql d-storage nit%x(rxlc’ t sol enoid 10 valve (7a)
i s cl osed@nAe ¢ "’tquBOIHV%é’tT@ﬁ&OHgl%i’SgFfﬁ Pﬁgsﬁﬂ’é%)eezi ng unit (1D), the
sol enoid valve (7b) is closed and the booster conpressor (53) is stopped.
Under 5t hi <<8sFeeesingaOperatioger ant di scharged fromthe inverter conpressor
(2A) and the non-inverter conpressor (2B) flows fromthe first four-way

sel ector val ve A8Ajesthibedigin tthe fiust doobodiasensj pbe (Hfeding oopérationt oan heat
exchanger (4) and 15 then is condensed therein. The condensed liquid

refriger ad]ieritlimﬁsiw@pmp thleeindogHivthit PiBE abdOerborchinpecdotitgy enhg td)d-i nto
the first communication liquid pipe (11). Then, a part of the condensed

L SAEBEN (PR oIt PEARIHTR o AR 48
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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 invlerter
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.



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 réflri gerant evaporated in the freezing
heat exchanger (51) is sucked by the booster conpressor (BBPctabergd8sed
t hereby and then discharged into the branch gas pipe (16). 51 13 Cctober
2005 The gas refrigerant evaporated by the col d-storage heat exchanger (45)
joins the gas réfhd fjestafiouirdirscheeged viahven(3Ak abd dbt secaanfinesway sekdjorat
the | ow pressure gas pipe (15). A part of the joined gas refrigerant

returns HRANNEIBNURS kRitch6@NBI BS $Pthé 2kt k.t Nend SoRhHRIEValvRErRYToff fileUr NS
t hrough the first conmunication 5 pipe (22a) to the non-inverter conpressor

(28) . By dfie.o[@hEd GR5AICT SRENE DI vakid PHPLE O slcBsirg bl AT Be

col d-storage’s ases ' a reezing showcase

degr ee- of - super heat contr.ol utilizing . a eratur.e.sensing bulb is

port o mecPEOFOY HEITG HEnT BT CXRATSLYN TeISs (PO S ARG RPN SR RS (R ¢ he
freezing 10 expansion valve (52). This is siml|arly performed in the

fol | ot ngdropkasadi die gaetrenisexpansion oidvPredDerithelmuid duicdtins @ipg (A7) lse
second pattern for the freezing operation, as shown in Fig. 22, only the

i nvert er coohrptled soray BMAhavs ageteidetirmdn ah dpériagnianendey ¢o tcentrolm degrpe exfsor
(2B) is stopped. Settings for valves are the sane as those in the first

pattern. sipéi@eat hios Sicked, r@fr(fjg,%fr!iﬂtg_er TRt shisabRY oRdvd r@o) t Rsy ithy e§dc@hd
conpressor (2A) is circulated, as in the first pattern, in the refrigerant

o et o SRS lgh, cichanger (1) beifg  convenser end) the
bei ng evapor at Orﬁﬁ'thy’gl ¢ 8{' Etio%%'fn%néooling in the cold-storage unit (1C), the solenoid
10 valve (7a) 1s 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
(ZA) 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  thenis 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 thercin.
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).




evaporated in the col d-storage heat exchanger (45) and the freezing heat
exchanger (51) returns fromthe | ow pressure gas pipe (15) only to the
inverter conpressor (2A). --Third Pattgrn- 52 13 Cctober 2005 In
accordance with the third pattern for the freezi ng operatilhQctabes2006 i n
Fig. 23, only the non-inverter conpressor (2B) is driven and the inverter
conpressor (2A) is stopped. The third pattern is the same as the first

pattern with respgeioat Qefr?trﬁﬁmgﬁaﬁcﬁﬁteﬁhﬁy Vi ¥BRI-So0eRR hbhtaéxdhag gbny48)t er
conpressor (2A) is stoppe 5 Under this state, a refrigerant discharged

f th ter,
second bty L 4 R Bt BT8Maracd Bonf WO FHER colfprdsint P2) 43k RS,
h b d dth | d- st h 45

o ena bt gendufe EPEheRosk ERp BEnEE s 25810 L ns WAE IR GR Y
evaporated in the col d-storage heat excha (45) and the free2| ng heat 10
exc hangercqrml)esma*t(GlAasanﬂrtbwemémd@wlpﬁré@%wg@ngéhr%gbethe 185t ¢tppugi-atioa

first comunication pipe (22a) only to the non-inverter conpressor (2B).
I n thé thpiped (2pa) teethe mdisimvebter tcomporessoul(2B) .oBothd hedrigefanit gepeating suvd
interiors of cold-storage showases and freezing showcases can be cool ed.

As descr idirshi e, CthedintbfiBrst bR ofd-stdi@gd SBERCALEONSd FtdeRihg sheweasseareld
provi ded three operation patterns, i.e., the first pattern of using both of

the invertgj.q conpressor (2A) and the non-inverter conpressor (2B), the
second pattern of usi ng onIy the inverter conpressor (2A) and the third

DSt e P B MRS, SOPETIenbf e R '
pat Lot drersicg %?ﬁ?ené%%lh% Ui Colgnbises Sropatiph va Yo AR AN FPREAE 1 ho
freezing operation can be continued. As a result, in accordance with this
10 ~ expansion valve (52). This is similarly performcd 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 mverter compressor
(2A).

--Third Pattern--



second enbodi nent, even if the inverter conpressor (2A) is damaged in an
appar atus which usually perforns col d-storage/freezing in the inverter
conpressor, cold-storage/freezing can e continued. 25 <(£§')a Ai r-Heating
Operation> 53 13 Cctober 2005 In accordance with the air-HHSa@riapesgbPat i on,
there are provided three patterns, i.e., a first pattern for driving the

i nverter conpressor (2A) and the non- inverter conpressor (2B) as shown in
Fig. 24, a secord geabidznoe wdth theititirdgpateiy fdrithe fiery g eperanoprashown(ind) as
shown in Fig. 25 and a third pattern for driving only the 5 non-inverter
conpr essquiﬁ.(iﬁ)odl? tRORoh MG TcoRHTRERE ITB) (%Ml verSark @¢8Avedsr &iRMRsidt

Fig. 26. so in the case of the air-heatihg operation, the operation is

usual |y Kf.or in : fi n,, I rrmed at -
the ti e GROHFGRo s eARTERRSPEA PLY se g B bt BB BB W ASRE T,
conpressor (2A)_is, broken. --Fihrsﬁ‘ Pattern- 10 In the first@gadgtern, as
shown by SEHEMESAHoF dhe valiEs exceptghabihe inyerter caMpresser (g)) SsUPRGhr val ve
(3A) is switched to be in the second state, and the second four-way

sel ecfor val ve (BBleritBissiatecheairigerans disehergedilromithenandnvarier conpigssad
valve (7a) in the cold-storage unit (1C) and the solenoid valve (7b) in

t he freez2Bycimulatésl B} iathe fick asdskcondgatteen sy petliengfrigéranheironit 0oy with
expansi on val ve (26) and the indoor 15 expansion valve (42) are controll ed.

The sol erpé doutabye l{eaﬁ)eﬁcﬁéngéle(cﬁ}e%ﬂ% aC BTl se At A tRE Péold S26nagk Sheqaened,
and the el ectronic expansion valve (2 of the liquid injection pipe (27)

oot L o B B O S

conpr essor er conpresso romthe first
four-way s

o o S BT D R LB TR T AR
liqml% ree];cE:}ile?negre?n%Slf)l ?e‘:?’ﬁszr %rnc;lnE ht%esﬁ)%ggessure 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>



comuni cation |iquid pipe (12) through the branch liquid pipe (36) into the
receiver (14). Then, the liquid refrigerant flows through the outdoor

expansi on valve (26) on the auxiliary 33 quid pipe (25) into.t
heat exchanger (4) and then is 25 evaporated therein. The 39 %é@gg

refrigerant flows fromthe outdoor gas pipe 54 13 October 2005 (9) through
the first four-way selector valve (3A) and the second four-way sel ector

val ve (3B). Thenln acqadenaf witle tasir-béatige paatatiost thes & phevidod-threeer t er
conpressor (2B). The other part thereof returns to the inverter conpressor

(2A) throygterifie.c. SRR pEREMUDIICRIVIAR tRE RRvdrZabdomBesidie(24ef 4 d Bledidn-
repeating such circulation, 5 air-heating within a store is perforned.

- - Second 1?%1&8{ E'%mgﬁf]!as%lc@@a{k‘@m P’yﬁ{kﬁ 2%e6aRd P@b&ﬁér’i’n flog rdrfvhx?%%ufy. figating

operati on, e fnver er - conpressor

val ves i 08 B D SRR 20 Bas%%%ﬁ%%?e WiRgenblee,

refrigerant discharged fromthe inverter conpressor is circul at ed [ n
the rgfrlwwrf@wwwew&;wtﬂh% H@fema@ammé%spré&éhwfg@kc@@)s opdiifg a

condenser and the outdoor heat exchanger (4) being an evaporator as in the
first patligr 36. Tidsa éh rthgeraantofethapair dteatingnoptdrationt theoppérationexcisatigr (4)
flows 15 fromthe outdoor gas pipe (9) through the first four-way sel ector

val ve (3Ajerfurchcdhia theseonsd peuernayhé Graciteridt perfoshnad at B tiker of Hilh
refrigerant returns through the second conmunication pipe (22b) only to

the invenpgd. m@fﬁhﬁ‘ﬁﬁﬁhefﬂf@ﬂeﬂf&xﬁéﬂ VheASRe i Gr c%ﬁregsdfl(ﬁgyh@bm&nof the

refrigerant, air-heating within a store is performed. --Third Pattern- 20
I'n the thigdpatfepn for the air-heating operation, as shovvn in Fig. 26,
only the non |nverter conpressor (2B) is driven and the inverter

conplgssor (2A) In%he 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 (1D) 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 refriéeraut flows through the outdoor ¢xpansion 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




stopped. The sol enoid valve (23) for the second conmuni cation pipe (22b) is
cl osed. Settings for other valves are the sane as in the first and second
patterns. As in the first and second paf4erns, under this state, a
refrigerant 25 discharged fromthe non-inverter conpressor3 PgloReri2d05
circulated in the refrigerant 55 13 Cctober 2005 circuit (1E) with the

i ndoor heat exchanger (41) being a condenser and the outdoor heat
exchanger (Q4hrdaeglngedirse fapeway celecidrevaled (3 4k radithesepod foedwiay sehector

out door heat exchanger (4) flows fromthe outdoor gas pipe (9) through the

first f0Uﬁ*a1W3)(3B§.eTE§ﬁ,Qir§atﬁbﬂﬂxe(gf’a@\)rcﬂfg%rﬁrh&cﬁﬁ@&dthfe%hﬂ\fmért%ﬁb@ﬁb%ss&ﬁ' ve
(3B), and then returns only to the non-inverter conpressor (2B). In

accor dance ¢t ifndbid RELELBahot mALIVARR MBI 0.9 dtorm U |

per f or med e circulation o e refrigeran escri
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non-inverter caonpressor (2B), the second pattern of using only the inverter
10 corpr cdEBealingWithg 4 stere Wi pdfyymadern of using only the non-inverter
conpressor (2B). The operation is usually performed in the second pattern
of usi ng ohtgonchBatt¢rmvert er conpressor (2A). |If the inverter conpressor
(2A) is broken, the third pattern of using the non-inverter conpressor

(2B) is performeg, acrifvade Wit ees@iondnpatean fie hendit-hdedng Apeedtiil sy, N
accordance with the second enbodi nent, even 15 when the inverter conpressor

(2A) i's bmelkenid Pig2NsaBRAY Beliviehir Bomprakhy (DL} &Oag%%x %w; El?ce%ﬁﬂﬁv&@ert he

i nverter conpressor, air-"heating can be conti nue

Air-Heati i LOn fd Iil= i I tjonis
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uni t 1%)18) %nd cooling in the cold-storage unit 20 (1C and the freezing
uni t 1D)p i“{out usi ng the outdoor heat exchanger (4). In accordance with

the first air-heating/freezing operation, there are Proyi ded a first
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 (24) is
stopped. The 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



pattern shown in Fig. 27 for driving the inverter conpressor (2A) and the
non- inverter conpressor (2B), a second pattern shown in Fig. 28 for
driving only the inverter conpressor (53A) and a third pattern shown in
Fig. 29 for driving only the 56 13 Cctober 2005 non-i nvert’er Ogtaler @096r
(2B) when the inverter conpressor (2A) is broken. At the tine of such
operations, the booster conpressor (53) is driven. The operation is usually

per f or mectitgnit (1) Withith@in&Rgaredt paciapiger (ANesithe conderydr andabopedenT
(2A) is broken, the operation is perforned in the third pattern. 5 --First

Pattern- %:ageﬁé]%a?}g\?mpﬁ)t géeiﬂggaﬂreﬁarﬁ%rgtbf.sqh@irEfr_ﬁ%ﬁéﬁ%@WJﬁo@%Hﬂﬁ AR QLA RN

shown in rstly described. Irst four-way sel ector
val ve (3A) .is.swi tch o . he.in the state e r-

sel ect or 1{731 gBe a§'§)cr ﬁg) i\& Scﬁﬁ%i‘ {113 %ﬁﬁﬁﬁpgﬁseﬁfblcr t) t};sl{bg{gz' ﬁ’%ﬂlgrsft %ﬁugg@ noi d
valve (7a) in the cold-storage unit (1C) and the sqlengid valve (7b) in the
fr eezi ng SGHictor Yalye é?é)@ﬁ‘éﬁéﬂ,se&ﬁféﬂ f‘Pl‘é"Uﬁi’éﬁkﬁmérx}Sajﬁg Rgh?’v%ﬂ‘{/@e(“zl@)‘&’i%

cl osed. Openings of the indoor expansion valve (42) and the electronic
expan§i oromyky the(12®)-inventarlsenprgssod (2B).ebt aenorganss with yhathardpatteralaled t o
predeterm ned val ues. The solenoid valve (23) for the second conmuni cation

pi pe (22k)r-heattl®sethin hstdedepetfirmedtiat the drcuddtiorgef tretrediigefzat.ged from
the inverter conpressor (2A) and the non-inverter conpressor (2B) flows

fromthe first fOup:NR)beIARAOGuriN! (K8 didftattdy apahitione teqemaBigatiden gas
pi pe (17) into the indoor heat exchanger (41) and then is condensed
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(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
15  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
20  (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



heat exchanger (45) and then is evaporated therein. The other part of the
liquid refrigerant flowng in the first communication liquid pipe (11)
flows through the 25 branch |iquid pi pe8 13) and the freezjng expansion

val ve (52) into the freezing heat 57 13 Cctober 2005 exchér%‘gFtc(bﬂ)?OQﬁd
then is evaporated therein. The gas refrigerant evaporated by the freezing
heat exchanger (51) is sucked by the booster conpressor (53), conpressed

t her eby avh-invertedcempacsged (2B) whehahbinvester gaspeper (24) is brakegasAt the
refrigerant evaporated in the col d-storage heat exchanger (45) 5 joins the
gas refritgae afituch spbat@ad, fhetmdshe ddansteforqs8piedseen.(53) at the | ow
pressure gas pipe (15). A part of the joined gas refrigerant returns to the

i nverter conpr ol i t: I irst
mp %%%p(eg%@n %soﬁl'?nﬁiei?:%i'fbﬁ'ﬁfed iheheatst e kbEdR ,%AzifB&ﬂg gﬁ«?ﬁg@

communi cation pipe n-inverter conpressor

)
refrigerant_repeating s circul atipn, air-heatin i t.hi tore. i 10
per f of nedmveri e R & A S 5Tk aBEaP oot olallcbdn g sEhGfyt .
showcases are _cooled. In accordance with the first air-heating/freezing
oper afi on FEYJIadNabi i ties (amounts of evaporation heat) of the
cold-storage unit (1C) and the freezing unit (1D) are balanced with an
ai r- heati ng abi ITiheyfigsapattatn &fr therfirehsuthashingéaeozing oppeationngdhwayn tmFig. (1B) ,
so that 100% of heat is recovered. 15 --Second Pattern - In accordance with
t he second wit befinsfilpdetdrébdd.r st air-heating/freezing operation, as shown
in Fig. 28, only the inverter conpressor (2A) is driven and the

non-inverter conpeaHsPfodrdBhy k&lesloPRARE (336l kRAShE@To Vel B skEtend hatsame
as those in the first pattern. 20 Under this state, as in the first

oL SR SR 3B B DT e RO sl e
(41) 1881 NG1eRofPISRASER) ANthe 0SB iPlT) S 1 SIANAG valvo t78Y 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




the freezing heat exchanger (51) being evaporators. The second pattern is
different fromthe first pattern only in that the non-inverter conpressor
(2B) is not used. As 25 in the first pdthern, by the refrigerant repeating
such circulation, air-heating within a 58 13 Cctober 2005 &@p@hegZOOS
performed and the interiors of cold-storage showases and freezing
showcases are cooled. --Third Pattern - In accordance with the third
pattern ferchahged (513 tndthenhisavapayatedibeimy. The gperelrigsrantgyaporatad bnthei g.
29, only the non-inverter conpressor (2B) is driven and the inverter

Conpr essofredAAY hedt SiHRALE: (5391i§ bBd&d 1By thebomteralompriaesqB8), apntgresedi n
the first pattern except that the inverter conpressor (2A) is stopped.

Under thig sy tzﬁ}d ﬁ]}pﬁ%i%él‘%lﬁ%@dﬂlhtgitggB?Jngﬁ%?fssr&g% H:@I non-inverter conpressor

(2B) is, as 1 efirs second patte ated in the refrigerant
circuit (1E) 10.wmth the.indoor heat. exchanger ej and
t he col d-stor aggﬂheeé?s éﬁﬁh‘%ﬁ@’é‘i’ YA Ao ﬁ’e F?léjéég)%}agé%hiégg %(C%%Qgglgf%%l)
bei ng evaporators. The third pattern is different fromth? i)i rs alg)d
second pavits the g sefTigeransdiseharged, Boneihe boptiresampressay (33 aothe 0¥y By
the refrigerant being circulated, as in the first and second patterns,

ai r - heat iprgssirt Igan paps (b¥)e Aspgtof charpuinat gas hefrigerant wiwmgftodbe dnvepter
storage showcases and freezing showases are cool ed. As descri bed above, in

accor dancgmprebsdrn@Af)i 1 Fhe aémaligiet ithgkbf eanimgthropgh alté Ginst ¢cdremenaration
provided the first pattern of using both of the inverter conpressor (2A)

and the rﬁégéi(@yﬂ'&qql %%ﬁpfn%g?'t‘éf cé%ﬁ}essbpgﬁpcond pattern of using only the

i nverter npressor (2A) and the third pattern of using only the non 20

i nverter conpr _eﬁyglheé ?%(})iigﬁ%?rr@ééa?ﬂgr%c@cﬂ\f&dgérﬁi t fafi%@%%é WithR o dtbRLis

pattern of using conpr ess e second pattern of using

gpl)ié ,hetriiig}(c?r%i[er%{d aﬁgt?{;rggﬁcs:gig;s (()fz @gl'd-s!tgre}ggeshior\}vvc%gésegn& ?rrérgéi%?gss I;:)v\ﬁc%'segs !J.r%
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  in the first pattern, by the refrigerant repeating such circulation, air-heating within a



usi ng the non-inverter conpressor (2B) is performed, so that the operation
can be continued. Accordingly, in accordance with this enbodi nent, even if
the inverter 59 13 COctober 2005 conpre$8or (2A) is broken,

col d-storage/freezing i s not stopped and thus quality of Tt o8tahes 2098 be
mai nt ai ned. Further, air-heating within a store can be continued. <(c)
Second Air-Heati ng/ Fr eezing Qperation> In accordance with the second

ai r - heat istgef isegzrfogmedennd i the petefiorsred c@dmxtemgchehawaw@aan%fra@mgty of
t he indoor unit (1B) renmains, during the first air- heating/freezing

oper at i oRphWehfsaHre cBbRM ded a first pattern of driving the inverter
conpressor (2A) and the non-inverter conpressor (2B) as shown in Fig. 30, a
second paltcﬁlgé? &Er driving only the inverter conmpressor (2A) as shown in
Fig. 31 an Ary pattern of driving only the non-inverter conpressor

(2B) as shownl .32, 10. ratjon is usually pe ond
pattern. The fi C%Qf‘faélrcﬁ tgog]? 6$W@dpgtgﬁm Fr.ﬁg: g‘frgkﬁﬂeﬂ?at&&m %Sg
third pattern is perforned i n_emer genci es, ., when rter

conpr &ss@peratinn, as shewran Figndd,cadp it BPR-Im qrr@mmééwr{gl% ALy And s
performed with the basically same settings as those in the first

ai r - heat ithgirfveetez cogpogesoa(d dhisesteppd. tJestingsn fornvalvessarg jthg sgame as those in
air-heating/freezing operation, the second four-way selector valve (3B) is

swi t ched thofipg gditeihexsgaanst siedheeasr shapresbyr (%) isakogbedi nes in Figs. 30
through 32. --First Pattern - In accordance with the first pattern for the

second ai r- heat iifgfel HGEZIAE a &?ﬁ%&gh?&ascﬁaﬂg%ﬂtfrd?ﬁ thShbA- BBV AR cdhiprbaoged

fromthe inverter conpr essor 20 non-inverter corrpressor (2B)

flows i nt(ﬁﬁf g(f{l)rthé] {t a%)&csr%%ggﬂ akid s @ﬂﬁi‘Hfalf'@dqld fheCRY gﬂgf‘é‘ﬂ rt?iﬂg’as in

the firs ree ing op rati o e condense refr| er ant

1 ongyl et e sspond commupLcat an WLl ¢ 2 (1204 vl e bragen
Pl pe exchanger (45) and the freezing heat exchanger (51) being evaporators. The third
pattern is different from the first and second patterns onlyr 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



(11). 60 13 Cctober 2005 The other part of the refrigerant discharged from
the inverter conpressor (2A) and the non-inverter conpressor (2B) flows
fromthe auxiliary gas pipe (19) through the second four-way selector
valve (3B) and the first four-way selector valve (3A) to thbchkeie®05gas
pipe (9). Then, the refrigerant,. is, condensed in the 5 outdoor heat
exchanger (4). The condensed liquid refrigerant flows through the Iliquid
pi pe (10)conmiersort(Ba )ik Gudkernr, ebld-goragd/ frice pimgt ik @ o stoppdd eachthng qaglitynof
liquid pipe (12). The joined refrigerant flows through the receiver (14)

to the figrslucts QAR malit@mel] FirtheR] Ae-Hedhg vitPard stote tAyebt icaniigued.
refrigerant flowng in the first communication liquid 10 pipe (11) fl ows

in the COi@ﬁé%q{%@g%fgﬁ?%t“?Q?p@é}%%9&3%?4“‘%d is evaporated therein. The

ot her part riger owng in the first conmmunication

liquid pipe (11) flo inth reezi ng heat exchanger (51),. i s eyvapar.ated
therein and suc&édaqcﬁf nctehgltﬁo%ugtsgpogg@b “gg%tb‘?g/?@g ng eréggnrpe&?ffqrggldam
evaporated in the col d-storage heat = exchanger §45) joins the gas .

refri §er antendihec pirhpadingr ehilith o1 ibe dedeorcemip (dB3 gemags) dpsing thepfirst air-

| ow pressure gas pipe (15). A part of the joined refrigerant returns to the
i nverter leatpgdssaing 2p¢ratmndhthearcepaivndiel a et pafernetfudnreingtho ugertdre
first comunication pipe (22a) to the non-inverter conpressor (2B). By

repeat i NGosfiBssir (ZAh ahd ¢he n&h-inVeradricognpiedoir (2B) 8¢ sH@vm tn PRY. BOr aregbondnd
the interiors of cold-storage showases and freezi ng showases are cool ed.

Namel y, ;%?(eh{'of‘ﬁﬁ%tfﬁiaﬁ Wetiﬁva%rlﬂ@r éd?lilﬁrle err@@ﬂg% SRR inqg |. Bi‘gmtﬁ%ié[hirﬁi es

(amount s "of evaporation heat) of the cold-storage unit (1 an

(o219 e A5L 1% By R USRIt DobBEs bt B3 AT el it armort
SRR G R LT A SR
at a time of high load, and the third pattern is performed in emergencies, e.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).



25 --Second Pattern - 61 13 COctober 2005 In accordance with the second
pattern for the second air-heating/freezing operation, as shown in Fig.

31, only the inverter conpressor (2A) i®&driven and the non-inverter
conpressor (2B) is stopped. Settings for the valves are tht3 Ogtaber2008hose
of the first pattern. 5 Under this state, a refrigerant discharged fromthe
I nverter conpressor (2A) is circulated in the refrigerant circuit (1E)
with the indoor Teabtlexqranglthe(#eD)igemnd disvhargeddivom theanventetheomgpresgar)

bei ng condensers and the col d-storage heat exchanger (45) and the freezing

heat exchagngeind file) nHeiMeerRtanRRipeSior @B)i flowherdrh thé auRAdreradas pr@(S@)COﬂd
pattern is different fromthe first pattérn only in that the non 10

i nver ter &%ﬁg@ﬁ@@@eé&@ E-08) URSfor S8k S’t’*&n ?r{.q d 6 2R3 FST D Phel dfor

circul ation ger an alr-heatin In a store is or med
and the interi of ., co storag ree wcases are
cool ed. - VarHF (dAp4P 1bF r?“%‘?f”a%%‘o?'@&r@gm% e TeIEREi e SRR O Pl

second air-heating/freezing 15 operation, as shown_ in Fi only the

non- i Averewdoenhpileexdiangery4). s Thei eandeanes Tawed reffigerant fg%\’{ﬁrtbé%‘tﬁh thea) s
stopped. Except that the inverter conpressor (2A) is stopped, settings for
val ves arlequidepipaf®lggoins thédiduid s¢fripgramrinomUhdeecaond somtratnécata)n liquid

refrigerant discharged fromthe non-inverter conpressor (2B) is circulated -

in the refipeg@nrant Ther ©ihdd cdfeigerhithflohs tHidagh theatecexehalggrto( 4k fird0 and
the outdoor heat exchanger (4) %JEI ng condensers and the col d-storage heat

exchanger {45 n 8¢ oh d heat exchanger (51) being evaporators as in
the fi rstc Qnsecgngﬁb IH%Z]?n The third pattern is different fromthe

(58 2, secony et GRS (S M S Syt
perf qf mD'dp ipe r3(111) ?lown;snltnetrhleocr d storagcla %eg% 8}2&%ﬂger (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 thf; 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 --



25 showcases and freezing showases are cooled. 62 13 Cctober 2005 As
descri bed above, in accordance with the second air-heating/freezing
operation, there are provided three opegation patterns, i.e., the first
pattern of using the inverter conpressor (2A) and the nonld R¢tabesR005
conpressor (2B), the second pattern of using only both the inverter
conpressor (2A) and the third pattern of using 5 only the non-inverter

conpressor (2B). Ifaesathdit Withuddakbyn Ppaft@hnRe the séédhd siedratdnpatdeing of
using only the inverter conpressor (2A). If the inverter conpressor (2A)

I s broken hi . Ok | hE =1 : or
(o). so Phadfchant uhdh iEETe 1, Rty MRk RAr bpRoPcE FXE] Lolriy P Ha B8
enbodi ment, even if the inve r.c ressqr. (2A).is, broken, :
ol d- st or BURAFFELY SRIMHIGSTY (A3 i SRBRSH ARG IRanoq AL 1) 0 75, BAEPE B8 e
mai ntai ned. Further, air-heating wthin the store can be continued. <(1
Third Al rthesaifibe Brelepatifgn Oper ati on> I n accordance with the third
air-heating/freezing operation performed when the air-heating ability of

the i ndoor unit UbBr itlsisisistef fai mifegeramtrdiswpargel fiomstthe iBverter compressor
air-heating/freezing operation, there are provided a first pattern of

driving t{eA) BVSFd4teq B ERTAkeladlira0H (EE?uﬁﬂﬂtﬂeﬁ‘rﬁﬂbbﬁhezﬁ&&]@hﬁﬁ@@r@l?B)
as shown in Fig. 33 and a second pattern of stopping the inverter

compr essogn 4 ARG hu kAo 1) bEAD LONRIES SRR s{cABlc Aaphown

in Fig. 34. I'n both cases frr'st and second patterns, t ooster

g S NE TN TR R I
performed Msh. e dbont matters T afES2ht f3m the first palieni oniy i that the non!"™ ©3

10  inverter compressor (2B) is not used. As inthe 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 Paitern--
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.



13 October 2005 In the third air-heating/freezing operation, settings for
the valve are the sane as those of the first air-heating/freezing ‘
operation except that the outdoor expahdion valve (26) is controlled so as
to have a predeternined opening. As shown in Fig. 33, a retdQgtokait2005

di scharged fromthe inverter conpressor 5 (2A) and the non-inverter
conpressor (2B) flows fromthe comruni cation gas pipe (17) into the indoor
heat exchanger (A%)deasdbtheabovs, toaderdance mathethe sepoad aisridetisgtrdczing d
refrigerant flows fromthe second conmmunication gas pipe (12) through the

branch |i gpédtihpeher@re prtvadddehre€opeivtion (phiernsThen,tha fixar patedrntdfaisingui d
refrigerant fromthe receiver (14) flows through 10 the first

communi Ca{ﬂeoﬂwleirﬁw&ngﬂnr@ s&l‘lﬁéi)p:ﬁ\a(g%%%liﬁn-flﬂ%rﬂe& %h%r%ﬁdri @¥)2he SEQMAT 1N

the first comunicati I qu fllows 1 n the col d-st'orage heat

exchanger 45) and is .evaporated therein. The.,qther . |4 QUi

e gor aRENTRGR oISERR RS B <te3f FaPest PR e inE bt o0’
the freezing heat exchanger (51), is__evaporated therein, and sucked into

t he bo‘bst@my(:eh%pPe§§aver(t%r3y9nrpﬁféssaas(23é-frB@éPamm 1"5“&}%{&6@&{ Mg i the

col d-storage heat exchanger (45) joins the gas refrigerant discharged from
t he boost gacoodnpaiésroof (Bangaoniyhéhd dwwprtess compressor p(Pd). (15 thengventere
joined gas refrigerant returns to the inverter conpressor (2A). In the case
of the opesmpieasorc @Al tis obrokenWihe hhirdepqitean siar perddroiéde byotize nouenyenter
conpressor (2B) side is lower than that of the inverter conpressor (2A) 20

si de, apagém essds}egmf, shaABheMHe HpQWDH dafl BehEorltRieR! ERSHERTEascePWRE thisd)
flows through the Tirst comrunication pipe (22a) and is sucked into the

o Pver bSO PS8 1 B USRS IEI e SRR
ipolt UM REE N KT8 S N A e e
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 (2ZA)
is broken.

--First Pattern--



13 Cctober 2005 the first four-way selector valve (3A) and the second
four-way selector valve (3B), and returns to the non-inverter conpressor
(2B). In accordance with the third air-G3eating/freezing operation, by
repeating such circulation, air-heating within a store islp&idtoberstiGind
the interiors of cold- 5 storage showases and freezi ng showases are
cool ed. --Second Pattern- The second pattern for the third

ai r- heating/ f r edni thg thixsk airiheating/fr¢eeingm aperagion [ettingssior she tvalve asecHist
that the inverter conpressor (2A) is stopped. Setting for the valves are
t he sanme &gnd AosRogf of hRe flinss taipht dtBrgifre dfin Asopsehativm iencéptgthaB4he soutdoor
refrigerant discharged fromthe non-inverter conpressor (213) is

ci rcul at et jafsfoRevdl & (3 @SEBht1IEE Wblash HAvE hepreneRAnilRRé peiighanger (41)
bei ng a condenser and the col d-storage heat exchanger (45), the freezing

heat “exchanger (54}, and i} pﬁ%‘g’%{: &ggféic#gg?}lgtag§a{}1?§%je9fmﬁq4?heqﬁ%ﬁexe%’%gx?{eggn r ts.he

The refrigerant "évapor ated rage at’ ‘exchanger

freezi.ng 15 heat exchanger (51) and t | o i nto the | ow pressure.

i e B19) CMRHEE Nagr PN GEERREMBCapOr BIKTPRS dHemdhe 8Gm HIGRUR ERRAE, (4
are sucked only into the non-inverter conpressor (2B). By repeating such
ci rcul ati@n) iafa thednileer Weehenckangenr(dl) sindetlieayr e gondensedndiereiner jldes of
col d- storage showcases and freezing showases are cooled. Nanely, 20 in
accor dancmmndented hquidniafehgatant Hbaws fighi tee 2 omdpematiinoeaticoghs pipealbld)i ti es
(amounts of evaporation heat) of the cold-storage unit (1C) and the

freezi ng tYrhigh thtBradételiqeid pipkaBepehtwithd rédegva (19hpeating ability (amount

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

heat is obtai neglzﬁernog‘ agf?ffe{{ecgl?ﬂﬁgid ggﬁ?%eéﬁﬁf’ﬂ%ﬂgﬁfe fetivet @li)ﬂﬁéw‘:’s‘@ﬂvou%hr

heati ng and col d-st érdg 25 pertforned at t'’he same tine. 65
10 the first communication liquid pipe (11). A part of the liquid refrigerant flowing in

as
r

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, apart 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



13 October 2005 --Effects of Second Enbodi nent- |In accordance wth the
second enbodi nent, as shown in Figs. 16 through 34, seven kinds of

oper ati on nodes can be perforned. Especidlly, for QL air-cooling

operation, 33 freezing operation, (r) air-heating operatiohl Gotoheén20&ir 5
heati ng/ freezing operation and (c) second air-heating/freezing operation ,
either of the conpressors (2A, 2B) may be used or the both conpressors may
be used. therfifs2fowmrway celectg/ falee {3 Ayanpdreatdcond dndr-@aytseigatior valve (3B),
air-heating/freezing operation, the both conpressors (2A, 2B) may be used

i n conbi naid efuMis toNhY nbASnReNet by@pieeior @BYPressor (2B) may be used. 10
Accordingly, in accordance with the second enbodi nent, various operations

can be perforned, c%?ﬁa[rfbiefrﬁggrmktt.hﬂﬁié?ghe eezWrEti&i 1535‘ r&;ha%g d-

st orage/ freezi ng chann even it one of the conpressors , 2B)
I's broken during the air-condit.ioning operation he er.ation can

cont | nuscueh it at G EbERERE WAREA SorF & RitioBned 50 8RRl S ROk gy
if one 15 of the conpressors (2A, 2B) is broken, the operation can be
cont | RuecFipRAE FbOREAscsadl frepriag sheweasasiase epPad. enbodi ment, as compared to
the case of using three conpressors, the structure and control can be

si npli fi edSeqoddnidatiteEnbodi nent s] The present invention nmay be structured as
follows with respect to the 20 above-described enbodi nents. For exanple, a

first channel fcrheddcondpdider® fomndeithirdid-hgatimdfiseziag dperditon Bahakhmeof
perform ng air-cooling/heating in the enbodi nrents. However, the first

channel nRWLHBEISPPhIEW 8EepP iR the iRErfdRVM B eSorN@ANqE Ridipe@Nk¥iting for
air-cooling or alr-heating. 66 13 Cctober 2005
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.



Al t hough the first conpressor (2A) is an inverter conpressor and the
second conpressor (2B) is a non-inverter conpressor in the enbodi nents,
this conbination may be inversed or bobth conpressors nay be inverter
conpressors or non-inverter conpressors. 5 In the enbodi nkhQstohers2005
operation node that only one of three operation patterns is possible, the
operation node that two of the three operation patterns are possible and
t he oper at-EdfectpdfStbaid Ehiboidimest-oper ati on patterns are possible are set.
However, it is not limted to the patterns in the enbodi nents which

operation patterm aéitdBfceSRithithe WHEiHY ORNBOAMAGR, P Sfowl hh ¥ifBV P@rough
appropriately determned 10 depending on specific structures of

appar at USgE. ol BANSI4J Ao PP AL L 65 pUARERL PoH ARANA, FREDRLERENne

i nvention I’s use or "a refrigerating “apparatus.

2005 1. A ref{.i er@i r}g appar at us .t hat —expansi on nmechani.snms £46,_52) and
appl i cat i FEEHAE near TEEEE gRPYapas, @l) alyheating SePERURARel Chndirgh’ air-
expansi on nechani sm (42) and an application-side heat exchanger (41) in a
second chbitiee/ Beezing sipssatian and @Qaeapnd pinbeaiingsfroeziagiaperatiohanitben 0D)
and a heat-source side heat exchanger (4), and the conpression nmechani sm

(2) is cohticgmpedssoys 24 2B} magrieresd ar th&B)thacunpresses onaly boopsdeskar @[ 2B) ,
wherei n di scharge pipes (Sa, 5b) of the conpressors (2A, 2B) are connected

i n paral | fik-cbelidgr&dzide epetationdmsl @ grd 8r-hcafishgl Reeh §RpRILRIUE: 9881 PI Pe
(8) is connected via directional selector valves (3A 3B) to high-pressure

gas |inesednPreddors! 2ANSH) agdy '?He#osmgﬁlafn%ﬂr ol lggi_f%gﬂlgfl—i}ﬁegﬁfﬁ Eg’tc)

which is configured so as 'to be capable o el ng sw t ween

state in é’gfi'xilﬁ:]}és?orf(izﬁﬁtn1£’39% u(sg&_) conmuni cates with a

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.
fOther Embodiments]

The present in?ention 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.



fourth port. (P4) and a second port (P2) conmunicates with a third port
(P3) and a second state in which the first port (P]) comunicates with the
second port (P2) and the third port (P396 communi cates with the fourth port
(P4) is provided on the suction side of the conpression @ﬁm@é) a
| ow- pressure gas line (15) in the first channel connected to a suction pipe
(6a) for the first conpressor (2A) is connected to the first port (P1) for
the four-way selbbooghvheviirs¢ ToB)presscsu@A)ofs pipiaveBpl) coopresser sancothe
conpressor (2B) is connected to the second port (P2), |ow pressure gas
lines (17secBhdi dbrhpRsSECORB) ¢hanneh-idv ataotnapicdtor in thbemishdiaehtois

sel ector valves (3A 3B) to the third port (P3), and a high-pressure side

pi pe (28 r I hoor t
(Pl 68""%%*%1@98&?*%8@ PR OF Bolh, himbresSofoRAg Heaty biler LORprabisor
mechani sns V E" and . _application-side heat exchangers (45, 51) in a
first chahHEf™A f&ﬁf’wﬁ%ﬁﬁé ‘'on nmechanism (42) and an application-si de heat
exchanger (41) in a second channel are connect eg i n paral lﬁl toa .

conpr essi on mechnihsrimbydigiats he APesBiML B4 d afenly ongehHHge PPERHoN N

t he conpression mechanism(2) is configured by a first conpressor (2A) and
a second pastasnesspess{ieB) thawpmretion dicicHhaytwoiopése {Beg opblatioprpatiens are
conpressors (2A, 2B) are connected in parallel to a high-pressure gas pipe
(8), and pdwidle ghd pliesseratogasodu that al( 8)ree Specmivagiattrns arediaseriile areadet.

sel ector valves (3A, 3B) to high-pressure gas lines (9, 17) in the first

and Seconﬂoﬁm&n%@ noflifHEd t@nh@w@erﬁﬁaﬂ tHOEmb H@ i dnft SWhESH P 28661 pbédn 1 S
connected to a low pressure gas line (15) in the first channel,

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.



a suction. pipe (6b) for the second conpressor (2B) is connected via the
directional selector valves (3A 3B) to lowpressure gas lines (17, 9) in
t he second channel, the suction pipes (6a, 6b) for the conpressors (2A,
2B) are connec%ﬁg wi t each other by a fi B8t conmunicati otd PichebgrZ2¥)B and

a second commu on pipe (22b) provided in parallel, the first

conmuni cati on pi pe (22a) |s provided with a check valve (7) for allow ng
only a refrigerant }N {'nthefirst congressor (2A) side toward the
second conmpresdor ( Ef)’ Rgeating agparatus tha axpansien, mechanismspide S22and i s
provided with a _check valve (7) for allowng only a refrigerant flow from:
the second@hpbistiersise f(ezs)exglnmemm,osl)un@ Ist shanmeiandsmorxpadsionsi de and
an open/ cl ose valve & for opening/closing the second conmuni cation pipe
(22b). 69 meckaniyndd2pand ap applieatiet-sidsdicat exchamgen(41 Lism osecohdicharinebare,
wherein the .application-side heat exchangers (45, 51) in the first channel

are confi guonmdcteyd inquiraliel hﬁmtompxcﬁsmméshaiﬁﬁﬁ (29'an@od Hefttsohipsedifis agzi N,

and the application-side heat exchanger (41) in the second channel s

confi gur eOExl@}iaﬁgbra(lﬂ sl b&ﬂgf&sfbﬁ%eaﬁ%ﬁ?@gly?&?{%ﬁﬂﬂfy afi5st. o ori si ng

ai r-conditioning. The refrigerating apparatu

the first v.e A e second four-way. sel ector

val ve (SB)JOQ@F re%@%é??&éeﬁ%fdg%g%@ongeqo&%%ﬁ ilzbg’s (3A,. 3B), wherein the

di schar ge- pi pes a, 5b) r the first conpressor (2A) and the second ,
conpressor (213) "écj'blqié URY PiRES | Giay iafethes compressass (24 2B) e st

connected in para]lcl to a high-pressure gas plpe (8), and the high-pressure gas pipe
(8) is connected via directional selector valves (3A, 3B) to hlgh-pressure gas lmes
(9, 17) in the f'rst and channels,
a four-way selector valve (3C) which is configured so as to be capable of
being switched-between a first state in which a first port (P1) communicates with a
fourth port (P4) and a second port (P2) comzpunicates with a third port (P3) and a
second‘state in which the first port (P1) cqmmunicates with the second port (P2) and
the tixird port (P3) communicates with the fourth port (P4) is provided on the suction
_side of the compression mechanism (2), -
a low-pressure gas lme (15) in the first channel connected to a suction pipe
| (6a) for the first compressor (2A)-is connected to the first port (Pl) for the four- -way
selector valve (30C),
_ ~ a suction pipe (6b) for the second compressorr(ZB) is connected to th-e
second port (P2), - o | | |
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 | |

~ ahigh- -pressure side pipe (28a) fora refngerant circuit (1E) is connected to

the fourth port (P4).



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
swi tchabl e therebetween, and the suction pipes (6a, 6b) for the

conpr essi on mechanism (2) are connected gf a the first foul3 @ejoharZ2008or
val ve (3A) and the second four-way selector valve (3B) to the
application-side heat exchanger (41) in the second channel and the

- ' : 4 0 as - -to be.swi tchabl e therebetween.
heat - sour Ce S (Le he% rg r?é‘&% %rg a&ap%ara%us alat expansion mechan%sms a%, §£)) aﬁ’c\ie

application-side heat exchangers (45,51) ina ﬁrst channel and an expansion

mechanism (42) and an applicatio‘n-sﬁl_e heat exchanger (41) in a sec_ohd channel are
connected in parallel to a compression mechanism (2) and a heat-source sfde heat
exchanger (4), and the compfgssion;rr}echanism‘ (2) is configured by a first
compressor (2A) and a second compressor (2B),

whcreiﬁ dischaggc' pipcs (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 direct_ional selector valves (3;;&, 3B) to high-pressure gas lines
(9, 17} in the first and second channels,

a suction pipe (6a) for th;: first compressor (2A) is connected to a iow-
pressure gas line (15) in tﬁe fifst channel,

a suction pipe (ij‘for the second compressor (2B) is connected via the
directional selector valves (3A, 3B) to low-pressure gas lines (17, 9) in the second
chann.el, |

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 bipe
(22b) provided in parallel,

the first communication plipe (22a) is provided with a check valve (7) for
allov-vin.g only a refrigerant flow from the first compressor (2A) side toward the
second compressor (2B) side, and |

“the second communication pipe (22b) is provided with a check valve (7)
for allowing only a refrigerant ﬂbw 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).
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3. The refrigerating apparatus o.fcl_ai-m lor2, whereiﬁ the applicatibn-side
heat exchangers (45, Si) in the first channel are configured by coocling heat
exchangers used for cold-storage/freézing, and the application-side heat exchanger
(41) in the second' channel is configured by an air-conditioning heat exchanger used

for air-conditioning.

4, - The refrigerating aijz-tratus.fof claim 1 or 2 comprising the first four -way
-‘scl.ector valve (3A) and the second four -way selector valve (3B) as thc directional
selector valves (3A, 3B) |

-wheréin the dnschargé pipes (5a, 5b) for the first éomprcssor (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
apphcatlon side heat exchanger (41)in the second channel so as to be switchable
therebetween, and

the suction pipes (6a, 6b) for thé 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) 50 as to be switchable therebetween,



