;e3e_R\ zz{~zN6TR DESCRI PTI ON REFRI GERATI NG APPARATUS 5 TECHNI CAL FI ELD The
present invention relates to a refrigerating apparatus, and nore
particularly relates to a refrigerating apparatus in which conpressor
mechani snms are fornmed by conbining three conpressor nmeans. 10 BACKGROUND
ART A refrigerating apparatus for carrying out a refrigeration cycle has
conventionally been known, and has w dely been used as a oner
for cooling and heating the air i npESCEIPTIONd a cooI er m&@ Jmmm@ m'mr
refrigerator, a freezer or a showase for storing f aLsel

W98/ 45651, some refrigerating apparatuses of this type carry~out both of
an 15 air conditioning operation and a cold storage/freezi nggepes ati on For
exanpl e, of this type includes appl i cation side
heat excha E@@%%ﬁ%ﬁl s 'such as an air conditi o changer
and a cooling heat exchanger for a cold storage/freezing m’w@mmmand IS
installed in a convenience store and the like. Actually, 1n order to wd
change conpressor di splacement in accordance with 20 the operating status
of a pfurBECHNIGALdFdELDcati on si de heat exchangers, a refrigerating
apparatus of this type sonetinmes conbines a plurality of conpressors
(conpr essor nERS present fiaventidn celipeseso tefriperatng appdravus,aandefmbreg parédiailarly
circuit. For exanple, the present applicant has proposed an apparatus in

whi ch CONRIeGSRY aMREMBNAHES appRathOinedhidY RipEsRbNEndchiBans ARPTESSAr byreans,
t he conpressor nechanisns are provided at the 25 suction side thereof with

a four- Waé/on?&l. %tlﬁée?’cﬁ‘hﬁf%soﬁﬂl@aﬂshe comuni cation of four ports of t he
four-way selector valve is swtched, thus appropriately selecting, from
anong the three conpressor neans, the conpressor means to be used for an
air conditioning operation and the conpressor neans to be used for a cold
st orage/f on (see Japanese Patent Application No. 2001-233329
and Jg ﬁggﬁﬁgﬁﬁﬁﬁ&'ﬂ cation No. 2002-024361 that clains 5 donestic
priority therefrom for exanple). Mre specificall the three conpr essor
means may all fbe’efseéetmsrapaaretﬂ%forseena@epvtr eéezfrlatg'atyﬁweﬁm Bes cosentygnally
conpressor nmeans nmay be used for a cold storage/freezing operation while
one conprhessknownaand heayvidey bsertusedas an aigicondisnusrtfpoenalige epébeatingrihe ianel vy,
t he above-nentioned refrigerating apparatus is forned so that when the
appar at usiniasoopeart @dgolertruch hs & eefugerptog ssfveezamensshamsaderforftyrigpfaodnedsi n 1o
various patterns. -PROBLEMS TO BE SOLVED However, in a refrigerating
appar at usdisdleded dh WHOD YA 665 1G eome esfrigerating apasatdsea i khi€ aipe @arrg odebdir aff an
exchangers for two channels, there arises the need for conplicating

15 air conditioning operation and a cold storage/freezing operation For example, a

refrigerating apparatus of this type includes application side heat exchangers for two
channels such as an air conditioning heat exchanger and a cooling heat exchanger for a

cold storage/freezing operation, and is installed in a convenience store and the like.
Actually, in order to widely change compressor displacement in accordance with
20 the operating status of a plurality of application side heat exchangers, a refrigerating
apparatus of this type sometimes combines a plurality of compressors (compressor means)
to form a compressor mechanism for a refrigerant circuit. For example, the present
applicant has proposed an apparatus in which compressor mechanisms are formed by
combining three compressor means, the compressor mechanisms are provided at the

25  suction side thereof with a four-way selector valve, and the communication of four ports of



15 pi pe arrangenent at the suction side of the conpressor neans in order to
utilize the conpressor neans by freely conbining themin various patterns.
Furthernore, in the refrigerating apparatus, in order to realize various
operating patterns of the conpressor neans, conplicated control perforned
In accordance with operating status is also needed. The present invention
has been made in view of the above-descri bed problens and 20 its object is
to si npl ithyfouhevapisplectar vealvg émvitchad, thieappueiriatsly séleeingnffoansingahathirewe
operation control in a refrigerating apparatus including three conpressor

nmeans an@og‘@%sk&%éa‘ﬁ@, fhk Q@mb?@Eor%ﬂ@@@é SsddFbr hvRir SBAIMISHife o&rmRE OF

| NVENTI ON n the present invention, one of three conpressor neans is
used onl ! | O, [ i1, [

anothor SHcCEpBRat FRBAER 5 useB 105 CRE L RUFIRRERE Spkich (bt HpefitBPaly o,
si de heat, exchanger .l ond channel, and t.he r il of the three
conpr ess&ppﬁﬁﬁW§%§‘éﬁoﬁé'%éz§?gg and Japangse féﬁﬁ%{ﬁ?@?ﬁ%ﬁ@%é&%@%&ﬁ@%ﬁ%l%ati on
si de heat exchangers in the first channel and the second channel. 5 To be
nore spedciomestic prigrity sherefeamytipoexgmpe) ddarespechicalby. dBeHireq errepressoh meanpased
on a refrigerating apparatus in which conpressor nechanisns (2D, 2E) of a
refriger amy @l beus¢d {drE) cold ctaregefiiiecapiyl opeaationn os twie chmpiessor gheeng enay tfed 1)
(45, 51) for two channels are formed by conbi ning three conpressor neans
(2A, 2B, udéd for aWold@oiape/freeting op@htidroRhidd diMdcapiadsat thtarssmahbe adeavt &£d in
that the conpressor to neans (2A, 2B, 2C) include: a first conpressor neans

(2A) useqiynYitRAing!dieraRR! haAdly HMe absR-RERorRY ¢ERREGTIRe %@%)ratésl?sdfbﬂnédq e

first channel of tRe circuit; a second conpressor mmeans used in a

The 11rstolREAAED AFLIRRR] R BRRed 6R'AS SiRedfhedt GRARAR Sobles il or "

(41) jn the second channel of the circuit; and a third conpressor neans
(20 h@edmﬂﬂﬂﬂp4&8pmthe application 15 side heat exchanger (41) in the

second channel of the circuit. "Conpressor neans"” described herein may each
be fornmed by a single conpressor or a plurality of conpressors connected in
parallel, for exanple. In the first solution, a refrigerant discharged from

the first cONPBEEMSY TRBESOLVADxircul ates through the first channel of the
circuit, and a refrigerant discharged fromthe 20 third conpressor neans

(20) ci rcul at ddowevenuigh at refrigesatingd appasatne | ineladingethe¢er comnpresyon meafist pash, t he
second conpressor neans (2B) allows a refrigerant discharged therefromto
be swi t clapblieatibetsiechean exdhangdraforomwa dtraongh, thive drisestheatead fi@ caiplichiing
circuit, and a
15 pipe arrangement at the suction side of the compressor means in order to utilize the
compressor means by freely combining them in various patterns. Furthermore, in the
refrigerating apparatus, in order to realize various operating patterns of the compressor
means, complicated control performed in accordance with operating status is also needed.
The present invention has been made in view of the above-described problems and
20 its object is to simplify the pipe arrangement at the suction side and to streamline operation

control in a refrigerating apparatus including three compressor means and application side

heat exchangers for two channels.

DISCLOSURE OF INVENTION

25 In the present invention, one of three compressor means is used only for application



circulation through the second channel of the circuit Besides, a second
solution provided by the present invention is based on the first 25
Solution and is characterized by enploying the follow ng arrangenent.
Specifically, the suction side of the conpressor mechanisnms (2D, 2E) is
connected with a four-way selector valve (3C), and the four-way sel ector
valve (3C) is forned to be switchable between a first state in which a

first pors'fde(ﬂae%ip g))?cr}'lgn riﬁf@ﬁgt RB4rnel %(g%)tﬁl)@r EneCSTRL thrERL & S\r?\npt ahdisqlber and

a third port n ourth port are comuni cat ellﬁ& each ot her,

and a 5 secopnd state in which the.first paort (,P nd .the fourth port (P4)
are commintayd qteRerBacheciint Peumiee in R S&lopll el "PasbE iR oBRPF o
port (P3) are conmuni cated with each other, }ggH]her, | ow- phess re.pipe
(15) in tthethes spmpicssondneags cambe usedcin ¢ syichagienmapneg debvesndhe ppRiiFativthe
(6a) of the first conpressor neans (2A), and the first port (Pl) is
connect edidgihent exchangershin pheplirs{ @upneb find the seeandicbannsl.pe (6a) of the first
conpressor means (2A) via a 1o check valve (7) for allowing the flow of a
refrigerant tdbmbelmblespetifis] a ficst sol(fby proVided g ahaprepant inveR2)n isbasaindrect ed
Wi th a suction pipe (6b) of the second conpressor neans (2B). Low pressure
pi pes (9 reffiberatin taBPar%ﬁﬁQﬁQvlﬁmreﬁBr Hé@hé}iisfrﬁél((ﬂl) D FTARETL Lt IRt
suction pipe (60? of the third conpressor means (2€), and the third port

(25 SOBTGEIG el O 8, ) (Aes L (Rl

fl ow of refrigerant toward the thi (P3). And the fourth port (P4)
is connegzabtyeC mvt\ﬁ"? fg"%el cﬁglp(r%%r)mg nsgi‘&hidzg]?ro%)éf)essur e side of the refrigerant
circuit (IE). reover,

t he apparatus is forned to.allow sw.tching between
2 status i n wiiHEEmoTa; fHeEabraings BRPAFELY Y FEATRGIHZd BOBl EsnPITBRESPT noans
(2B) circulates through the first channel of the circuit by setting the
f our - Way means d24y 2Ba2Ghinchidy: ¢ Hret kempeessqraeans (a4 b usedrenln fistthe epplication i n
whi ch the refrigerant discharged fromthe second conpressor neans (2B)
ci r cul at exletieabexphangess G&c Shdnthafirsethapheltdf¢hec¢irauiti & séppnd eompregsarmeeans
four-way selector valve (3C) to the second state. In the second sol ution,
i f the fdRB)used inal ssdtcbable alaneer( B G)ednsthe wpplcdataon side hba dkchiaiest(df,e51)tile
refrigerant flow ng through the first channel of the circuit is sucked into

the firstth@firet @hmires 5DthendROB, {1t the applicicion BidledRAPERhSYer (EBI1E the2Bcondind
the refrigerant flow ng =t t hrough the second channel of the circuit is

sucked | nhanded@ftihd CHROMHRAE SSEMY dHRISssbR Mkans2)NBe@ABY fdraRd a%,igfcaﬁbﬁ

four-way selector valve (3C) is switched to the second state, t

oL |l LRI 407 RS AR 4 bbby ST,
second CQf%g'&li‘?oled(ﬁeretinln1 ﬁlay each be formed by a single compressor or a plurality of compressors
connected in parallel, for example.
In the first solution, a refrigerant discharged from the first compressor means (2A)
circulates through the first channel of the circuit, and a refrigerant discharged from the
20  third compressor means (2C) circulates through the second channel of the circuit. In
addition, the second compressor means (2B) allows a refrigerant discharged therefrom to
be switchable between a circulation through the first channel of the circuit, and a
circulation through the second channel of the circuit

Besides, a second solution provided by the present invention is based on the first

25 solution and is characterized by employing the following arrangement. Specifically, the



5 circuit is sucked into the second conpressor neans (2B) and third
conpressor neans (2C). In this manner, the use of the second conpressor
eans (2B) can be switched between the first channel and the second
channel . Furthernore, a third solution provided by the present invention is
based on the first or second solution, and is characterized in that: the
application side heat exchangers (45, 10 51) in the first channel of the

circuit %ﬁ&i%ﬁhiﬂﬂh@%@hg%ﬁ?@mﬁﬁs%?fb,fm‘) i@c&meaeaffﬁfhaagﬁfuf-m %'ueagr

operation, and the application side heat ‘exchanger (41) in the Secon

channel of .t I rGQUitcl n .air L t4On Iy, us for. an
air condi\failvggggz a&%ﬁ*ﬁ%ﬁ”@'ﬁ‘% yasggqoﬁgggéﬁ@glé?%r# ‘33%5 P gé‘&? a%lgE‘)be:tl‘gg%oarﬁr%h SO
that refrigerants in_the application side h exchangers (45, 5 in the
st hatE Mhirh G ppiBAl fighe Sroaad o Pk aRagaroneed 8 ehch AbS econd
channel are evaporated at different tenperatures. In the third solution,
when a r endj g deghport dP3) prd)agfoudh tnerotR are sommugicatedawhie|eaglt othgs andraui t |
the air inside of a refrigerator or freezer, for exanple, is cooled by the
cool i Ny Heeatndestateangdrich (héHirst5idrt (Bhychndhthe faurtheport (R4)eaare commuinicated avied

t hrough the second channel of the circuit, the air in a roomis cooled by

the air capKliotiepnhd hd@Rbn@P6RARYLE the)third PoRAEBS brerconBRuriif@ed Githicaen ant s
in the cooling heat exchangers (45, 51 ) and air conditioning heat

exchangeroh41)r dthér, SYGRYraksed fibe gt's§ P1He Hrst! BRI @f'H{eEb?ﬁc REEJéonand tgig! des
of the refrigerator or freezer an e room are eac coo\le to an optinmum

t enper at . S , t i rQ\hd at i i on
o based BEIUREPEREPOH St iibt BuR R, B GE ghatpol GATH eorecied
refrigerant, circuit . (| i s formed so that 25. sel ection can b de from
it £ conth 6i0ch gt of i Rifin s 83} of disk oo e S SPAZ4) VX om a
| east one of the secaond forr_pretslsor megns 2B) and the thjird conpressor
means 19 2cgheek valye 47 e 4ok plrvigs thedloveebaderegrmttowsrdithe fust pert (Pa dB%1 i ng
operation in which a refrigerant discharged fromat |east one of the first
conpr essadreconshpert (PR) is pedneded with onshctiompines@ly ofrthensecoBByompressor anaags
through the first channel of the circuit; and an air 5 conditioning and

cool i ng d28).atliowrpriessuwd pipls £9,r %) nn ¢fer secondi clsmhelr afatie foromt ateecdnheate] to a
conpressor nmeans (2C) circul ates through the second channel of the circuit,
a refri geduatidn plips (brafeht thirdmonipeedsor mearsqaRl) emdahe thidnsor( @3)) ictomhuttad es
through the first channel of the circuit, and a refrigerant discharged from

t he secongitk QrizamdSsipe BT theBlctioh [Ppé O brttRe gHiddCetndressbhaREgN(2d)eyid i r st

channel or the second channel of the circuit. to In the fourth solution,

the use ofnolap cﬁ@&%&@ﬁ%ﬁ&%in@ﬁﬁ@ﬁo&?@)a Fefri Q{tQQ&L@tt‘ﬁEXhiﬁdNb&@Qﬁﬁ).
between the first channel and the second channel based on, for exanpl’e, how

the stateypf tl’iehf"ou}t?lu%og}’q\@? 15! REhed’ Hitha %r’p@c(ggﬁ)l %tgﬁ ?é%q"gr%g@'ré Qx‘ﬁie}lgrtggzi ng)

swi t chi ng anong air i oni ng operatio or age
omer a1t RO RN M, SRR SRR Mo e R yp A L
AR RN AR T TR R TN S i
means ZBt ro%réﬂ tltu? (fa'lrstt r<]:ihér1r(1jnel of the circuit by setting the four-way selector valve (3C) to the
20 first state, and another status in which the refrigerant discharged from the second
compressor means (2B) circulates through the second channel of the circuit by setting the
four-way selector valve (3C) to the second state.
In the second solution, if the four-way selector valve (3C) is switched to the first

state, the refrigerant flowing through the first channel of the circuit is sucked into the first

25 compressor means (2A) and second compressor means (2B), and the refrigerant flowing



conpressor nmeans (2C) are each forned by a fixed di spl acenment conpressor.
Furthernore, a sixth solution provided by the present invention is based on
the first 20 or second solution, and is characterized in that the apparatus
is formed to operate so that if a capacity deficiency occurs either in the
application side heat exchangers (45, 51) in the first channel of the
circuit, or in the application side heat exchanger (41) in the second

channel ofhrdd thé &dhd chidiR §ﬁ%%ﬂc&@ﬁ@§&ﬁé&fnt@%ﬁﬁrré %@hrpre%s&%éa%@zb}o the
channel suffering the capacrty deficiency. 25 In the sixth solution, 1f a

capacity gef hgbt%ngranﬂcﬁ%Bé ﬁe'ler&tc}rpﬁlxt%hgbé)ﬁ@% 19&e3't991es rﬂ)e%te the

exchangers oné ¢ ppl I cation Sid

exchanger n,the other .c uring eratjon of the r at us,
The appar B regnﬂ%mspgrar@d% Pt arnE” eb B rcuiimts oSichid 1ibn R BE 1<
switched to the channel suffering the capacity deficiency. To be nore

speci fi c, CQMAPTESSOR NS 92@19famérthm<;frleer@m gowma Hheoughc e seeansnehanng ofdia t he
second conpressor neans (2B) is used for the first channel and the capacity
t her eo$ i eiraudtis sicked oty theosecorfd eongrapgsior nparde2BY rehtiyrdeoopressommedne (2C). st
channel when the second conpressor neans (2B) is used for the second

channel angdthishaamRpake be dfitae e@dond Sompiessr a0dank Y2B )Y dag beaoddBeCbimEaSther
means (2B) can be switched to the channel suffering the capacity

defi ci encCifrst tHhnftGHd theCRS6nd dhfnebecond conpressor means (2B) is put into a
10 state for supporting the channel suffering the capacrty defici ency.

Consequently, § W%%eﬁx%?ﬁc 'att%r(fjgglut%ne@%gldh@ bff W %:%&%P ent‘ic§1 is %%e%so%etﬂ% fir§

addition, a seven uti'on provi esent I nventron 1s based o
the sixth sol ut and |s char cterrz tha dur i ion

i gher " pr PoRiepyd f@ﬂa o nd i SERASEH IR Fpt e halisasio sdichSh khanedts o
exchangers_ (45, ) rst channel of .the 15 circuit th to that of
t he aaﬁr i ohk ibihes ]ﬁa% ﬂeapgleszﬁ%ggrwt 21§ cppling, cEopxhangsn el To¥ & fRld
circuit; and the apparatus is formed to operate so that if a capacity

def i ci enc§torree/fiieszing oppratigppand: thei anplisatinn pidatheak exchapgars(41)5n tha seqondt he
first channel of the circuit, the second conpressor neans (2B) is sw tched
to the ficlsimnclhdrmhelcirbwitéspeeiri soaditioningeheat axehangertused dppan emtdooditiohidg heat
exchanger (41) in the second channel of the circuit. 20 In the seventh

sol uti on, operatidie andiste nefiégeearit learchit (HE) is armmel sd thats@ideekants in thel appplication
storage/freezing operation while the second channel is used for an air

condi t i onkiag heqiesxakdn@ers (18 SBXANRE frst thahneC snd fHRNpplicHion stPiRat t¥changer
deficiency in the first channel will necessarily be followed by the

swi t chsng 4315 irf 1h@ s8MARAarmeNRE Bo5HAF at BP AN &R tefnPerafifes | st channel .
Therefore is possible to carry out the operation in which a higher

priority is 251:9{h\4‘?}ﬂrcf DRI WhERh AGRELARGE RBIGRAAGbhY the first channel of the
circuit, the air inside of a refrigerator or freezer, for example, is cooled by the cooling heat
exchangers (45, 51), and when a refrigerant is circulated through the second channel of the
circuit, the air in a room is cooled by the air conditioning heat exchanger (41). In addition,
20  the refrigerants in the cooling heat exchangers (45, 51) and air conditioning heat exchanger
(41) are evaporated at different temperatures; thus, the insides of the refrigerator or freezer
and the room are each cooled to an optimum temperature.
Besides, a fourth solution provided by the present invention is based on the third
solution, and is characterized in that the refrigerant circuit (1E) is formed so that a

25  selection can be made from: an air conditioning operation in which a refrigerant discharged



-Effects According to the first solution, the refrigerant discharged from
the first conpressor neans (2A) is fixedly circulated through only the
first channel of the circuit, and the 5 refrigerant discharged fromthe
third conpressor neans (2C) is fixedly circulated through the second
channel of the circuit, while the refrigerant discharged fromthe second
éorrpressor nmeans (2B) is circulated through the first channel of the

circuit amehnGiN&ddt Bhedf tHRr QUG &&ﬁpr%%pweaﬁmmednd%ettmd %rhﬁxtélsgornﬁbaﬁs
swi tchabl e manner. That is, the first conpressor neans (2A) Is fixedly used

in the f'(zﬁghcgﬂ fé@'throgglf ﬂehéecgnoc EREER Gt Hhe THEUE algoo?i opeFaufo 1 Ul éluéed in

the secon e SGCOI’] COI'TpI’ essor means can e used 1n a

swi t chabl e.manner t we both of the nnel s. By ado t thod in
wht ch onl STEREHE HisgRIBED L et st SBF Splbuier dned [0y fhodhednaed |
conbi nati on pattern of the three conpressor. neans éZA 2B, 20 is

si npl i fi expmuresser gneaps i(25) sculpies shicugh the fge nehannel oft the @U@Itt aad findar | n
addition, since the 15 nunber of the operating patterns of the conpressor
means { 2ﬁqonﬂBion'ﬁrg) andicobling egetidn inhehicbnd refrigetaet doscharged eorsithplthird ed.
Besi des, according to the second solution, only by sw tching the four-way

sel ect or gvahpressoBfaea edircilagesfthrfongh sheade€omchanhel sfateolicist, al @fridefnt
second conpressor nmeans (2B) can be switched between the first channel and

the seconglsdRARAS om AR st @fhgressbl mRARSRA) BirdMatb e AIghhe BEst rchﬁm%w)fttﬁél ng

control wth ease. Mreover, ‘according to'the third solution, the

refriger a&{ uftY 8RP3 ge%fﬁgerhﬂ @%@ax%%'ﬂdﬁg (ﬁées%Eon% li’:ﬁg&%&ﬁméﬁﬁ (25} g aﬂl%%dttg'e gas

refrigerant evapor r “condit1oning neat exc
sucked i nto he.co means D) in the t channel and the
conpr esso'® 5%@r?‘%)tﬁ? ﬁrs g@asfﬁ%e %?ﬁ%%%hannql 8@%‘8& VEly, theref or e, the
pressure of a ressure refrigerant in the air con |on|n
exchatger (41) néha?qqﬁ'@tso iog, qhswsgofgtﬁﬁﬁ%@g@, PRMPRERSOF gb‘aaahf HSﬁs RS afy ng
heat exchangers (45, 51) can be made different fromeach other. That is, by
maki ng t hevipched bgfe\feamheefwrabdlaamlcﬁmdttb%ﬁ@pad chaanglrbasetbomifer examnle ihowi thg heat
exchanger (41) different fromthat in the cooling heat exchangers (45, 51),
it beconmegatposfsitiel four-avayasalgctauvalae @CYak| et thdsalllowingpowithiog anemgeniat ur e
operation”™ 5 in which the refrigerant evaporation tenperature in the air
condi t i ondangitivaatg epechmngedoling rold Stdragpifreeathg) bpération, tahé at @ondigohiagtand
exchangers (45, 51) is low. Further, by evaporating the refrigerant in the
ai r condiddolifg Beerat@i. exchanger (41)
15 Further, a fifth solution provided by the present invention is based on the first or
second solution, and is characterized in that the first compressor means (2A) is formed by a
variable displacement compressor, and the second compressor means (2B) and the third
compressor means (2C) are each formed by a fixed displacement compressor.
Furthermore, a sixth solution provided by the present invention is based on the first
20  or second solution, and is characterized in that the apparatus is formed to operate so that if
a capacity deficiency occurs either in the application side heat exchangers (45, 51) in the
first channel of the circuit, or in the application side heat exchanger (41) in the second
channel of the circuit, the second compressor means (2B) is switched to the channel

suffering the capacity deficiency.

25 In the sixth solution, if a capacity deficiency occurs either in the application side

6



and that in the cooling heat exchangers (45, 51) at different tenperatures,
an increase in COP (coefficient of performance) can be achieved. In other
wor ds, the evaporation to tenperature in the air conditioning heat
exchanger (41) which is required in an air conditioning (air-cooling)
gperation, and the evaporation tenperature in the cooling heat exchangers
(45, 51) which is required in a cooling operation can each be optim zed,

thus achijpyf Ebg:hﬁ‘ﬁge'ri‘(lfse%%}?nd &nd &]ﬁnﬁ@%r iTihd BSIRBYiGh mé@ﬁ@ét@x@lgan & gid ourth
solution, by switching, for exanple, the four 15 way sel ector valve (30

Det ween LAE o{ef Sl il g@raﬁsﬁ%?%esgﬁgg%ﬁr hd SIHNRATBG ldared s0

condi tioning opera I"on col'd st operation, and air

condi ti oni and cqolin eratio s all ase. Jn addition

ecor di ngTgHE AECCBLGorFLtSReR Mgt (R s B o w0 suelinal agarealy pe
easily switched to the first channel for a cold storage/freezing operation,
for exanplediciensy. 2dot be meee seesHife 1€ A papaditys daficiancnioccwrd iaithe sesong chpmeht i on,
for exanple, |like the above described solutions, and even if a capacity
defi ci Encyhanctherscomd edmpressoofmaahe (ZBnisneded, fot Ihee tspabaring! ded itld eapayitcan be
redressed. Moreover, according to the seventh solution, since the capacity

of the fithédeof mrthefacmﬁyi drhifita edpatity deficiend) ceRN@l ther ﬁrs&%ﬁamed/hen the
priorities, an operation in which a higher 25 priority is given to the cold

st or age/ f .67 Qfingr @ﬁ@?h{e){né @mgnameﬂ%k Phefsegdiid @I{S‘nhE]CJanh@g?@cﬁy the%ziqu
storage/ freezing channe and an air conditioning channel a resul t he

dual it f
it o) nod RS KR Cffeer B&%@%W%%W@He%%mﬁﬁaﬁﬁﬁmﬁg. s a
ccor di ngt 6RAET :‘éh‘sﬁ%%ﬁ%m nc,%u%{wecaﬁ? Gt e sho Rres OB SRR RS

fri f - I
& Cafti cupte.pT SRS fie S0Pk PUGFANL Tt a0 SRR | GOTPREIDs A0S ng
how a freezing oBeratlon is 1o carried out. FIG 4 is a refrigerant circuit

di agr am fe@paqity|dgteierayiinghinehgnaelis fedresssds - cool i ng and freezing operation is
carried out. FIG 5 is a refrigerant circuit diagramfor illustrating how a
second ai r - codhiadgitemgd afseeeith sglubpe patvidad bys theapneseat] irogntiorl & Fds@l o6 the a
refrigerant circuit diagramfor illustrating how an air-heating operation
sixth solution, and is characterized in that: during operation, a higher priority is given to
the capacity of the application side heat exchangers (45, 51) in the first channel of the

15  circuit than to that of the application side heat exchanger (41) in the second channel of the
circuit; and the apparatus is formed to operate so that if a capacity deficiency occurs in the
application side heat exchangers (45, 51) in the first channel of the circuit, the second
compressor means (2B) is switched to the first channel irrespective of the state of the
application side heat exchanger (41) in the second channel of the circuit.

20 In the seventh solution, in the case where the first channel is used for a cold
storage/freezing operation while the second channel is used for an air conditioning
operation, for example, the occurrence of a capacity deficiency in the first channel will
necessarily be followed by the switching of the second compressor means (2B) to the first

channel. Therefore, it is possible to carry out the operation in which a higher priority is

25  given to cold storage/freezing capacity



is carried out. FIG 7 is arefrigerant circuit diagramfor illustrating
how a first air-heating and freezing operation is carried out. FIG 8 is a
refrigerant circuit diagramfor illustrating how a second air-heating and
20 freezing operation is carried out. FIG 9 is a refrigerant circuit
diagramfor illustrating how a third air-heating and freezing operation is
carried out FIG 10 is a flowhart for illustrating the first half of the
ON- OFF switching control of a third four-way selector valve. 2, FIG 11 is
a flowmchart for illustrating the latter half of the ON OFF sw tching
control of thepghird four-way selector valve. BEST MODE FOR CARRYI NG QUT OF
THE | NVENTI ON Herer nafter, an enbodi nent of the present invention wll be

described in tail wt r ef renc t he dr.a vvnln FI 1,
o1 ger at | ng Azsding fouhe ?ystée bttt REaGE fob e forhetess
installed in a convenience store, and is allowed to cool showases and air
cool andmsaps K24} ig Azedlnssivalaged theugh only thedisst efanne]cofathergreapparhihes (1)
i ncl udes: an outdoor unit (lA); an indoor unit (1B); to a cold storage unit
(10); sa frefageranydisctiargedif)ym thethird qoafprésg@rlacansc(ﬂﬁ)liﬂ fixqdlEyiréudated throygng out
a vapor conpression refrigeration cycle. The refrigerant circuit (IE)

i ncl udesthea sédondt clapasinef thd dirceit,r ehilé thorefigenint didcharged/ ffams ethe n@cond
operation; and a second channel side circuit for an air conditioning

oper at i 0@omim%sar%édn9%mms &ﬂcﬁﬁtﬁdtthfola@: théﬁ#spﬁﬁ%ﬂelt&taé LRWiS M GRiued
between an air-cooling cycle and an air-heating cycle. 15 The indoor unit

(1B) is ftl%UEr? thed s{c%h&ycih%ﬁela& He" cncglﬂ' g s@»f?t%f@el n%@P.' a?'% {3 rs o

oper ati on a sw € nmanner, isS Insta a’'sa ’| 00r,
exanpl e Owthe ot her 2 d cald. e unit é |S|nstalled|na
Showsase POPIEEHIrNEE 340 1 Sy dBr it HE B <HRoplahe ireSsesineser Fians
freezing u et( fm'e% installed in a showase for freezing, and cools the
i v e GO sl sedan Tissecent eipanel wnd\tﬂge*rﬁ@nslfpawsswrm?aws| (3B) PEbudes:
an inverter conpressor (2A) as a first conpressor neans; a first
non- i nve st ind@gpichabiy mapnmbetyeey bethcafibe dwamlessor neans; a second non
inverter conpressor (2C) as a third conpressor neans; a first four-way
sel ect or val v8y28lopBng a methalciorwhi¢hoenly wemdecmmfessaﬂ meansIBB) lsawtnﬂqh«rcu
four-way selector valve (3C); and an 11

in this manner, the combination pattern of the three compressor means (2A, 2B, 2C) is

simplified, thus simplifying the pipe arrangement at the suction side. In addition, since the

15 number of the operating patterns of the compressor means (2A, 2B, 2C) can be reduced,

the control thereof can be simplified.

Besides, according to the second solution, only by switching the four-way selector
valve (3C) between the first state and the second state, the second compressor means (2B)
can be switched between the first channel and the second channel, thus making it possible

20  to carry out the switching control with ease.

Moreover, according to the third solution, the gas refrigerant evaporated in the
cooling heat exchangers (45, 51), and the gas refrigerant evaporated in the air conditioning
heat exchanger (41) are sucked into the compressor means (2D) in the first channel and the

compressor means (2E) in the second channel, respectively, therefore, the pressure of a

25 low-pressure refrigerant in the air conditioning heat exchanger (41) and that of a low-



out door heat exchanger (4) as a heat source side heat exchanger. The
conpressors (2A, 2B, 2C) are each formed by a hernetic seal ed,

hi gh- pressure done type scroll conpressor, for exanple. The inverter
conpressor (2A) is formed by a variabl e di splacenent conpressor in which a
motor is inverter controlled and displacement 5 is variable in steps or in
succession. The first non-inverter conpressor (2B) and second non-inverter

conpr essQiredsdfe) reRigrAAGH thO todhgbhead ekdPafgersli($5)| G AR He BAIPIIERAME fiom Whi ch
a notor is always driven at a certain nunber of rotations. The inverter

conpr ess%cé ZI@)er f it 808y 'ﬂ%ﬁﬁ%&%ﬁgﬁ% Vag)él%%loﬁr{gm é‘r‘éﬁ’:‘? iflOfe! Qlyerter

conpr essor forn1conpressor of the refrigerating to

appar at us or,. ni s ¢l ude, a co essor
rechan epatpnitR b SRR ALE SRl oy E‘%ﬁéﬂ e link dRa PERER tsn ™t b
second channel To be nDre specific, durlng operation, the conpressor,
mechani smd){(® becozms posaibledp ¢ary ioHt # fercallad) Sinphey2pensHeR tempesatesAReEiony
nechanlsn1(2t» in the first channel is forned by the inverter conpressor
(2A) ahd ifiiwhith timréfrigentteevaporapor seroperdtaB) inwtliel ar cordidonng dsatoexchsger
mechani sm (2E) in the second channel is formed by the second non-inverter
conpr essqd1)idBGjgh and thdrén thergpoimgdeit exehdngois4%,(SAPjs low. t he first channel is
formed by the inverter conpressor (2A) while the conpressor mechani sm ( 2E)

in the second miaRASy dwap mﬁﬁg%ebaefﬁ%amﬂm $He £1P BondNEHiAL heft QUBHASEO41§ 2B)
and second non-inverter conpressor (2C). That is, the inverter conpressor

(2A) is fdnﬁetgétquﬁg @oblnlgt llf@aat fe%éh%h%éip ZW %dl)%'t qﬁ‘féfér{tqyrh erfcn%'fes afy %c‘f]ea%g 3

st orage/ freezi ng operation an cdnd’non-inverter conpfessor

fixedly e ond nn |de I ndi t i g
oper at] orCOhk 4°P%ftﬂﬂ$8? FF PR fiRRaR vaf 5 acﬁ% ?essor *tegey@féanﬁ% Ssbbibn’,
swi t chabl e mannper me n tﬁf fi.rst. chan aée B it and e secand
channét s‘F'EPBeféF”F%dPt © i CRAFIENIBE sat 5 a“é?f e {ip@an air
conpr essor éZA) first non-inverter 25 conpressor (2B) and second

non- i nver4od lt@B%r@gs‘:@P ipQcypezationc arththe @/@Pergtian fmeperature inghe seeling keat pi pe
(di scharge E (8), and the high-pressure gas pipe (8) is connected to
one port @&k aﬂgerSfG4ﬁsﬁl)fwhlphwra§zqgée<bm v cogliig epetBimn. canirachibe ohtimipedpipe ( 5a)
of the inverter conpressor (2A), the discharge pipe (5b) of the first
non-invenmbkvmgmpmﬁxameh(mBIKHand t he di scharge pipe (5c) of the second
non-inverter conpressor (2C) are each provided with a 5 check valve (7).

The gas side efgthefmbriepacrotdinwio theddurek shiatige by (sditchingclonreahsld, the faurot her
port of the first four-way selector valve (3A) via an outdoor gas pipe (9).

The | igui gy idietenehlaf (Id)bepMsA0RE 11 f'ﬂﬁasiat@li@ﬁi’é@b@&or{d@taﬂessﬁl%ﬂ?:lrﬁ&]gﬂm h one
end of a liquid pipe (10) serving as a liquid line. The liquid pipe (10) is
provi ded @hd#RARmgbpdPRIoR! coMlihp (So1d SordéATeckihE) op@iihbr BRd air conditioning and
cooling operation is allowed with ease.
In addition, according to the sixth solution, the second compressor means (2B) can
be easily switched to the first channel for a cold storage/freezing operation, for example, or
20  to the second channel for an air conditioning operation, for example, like the above-
described solutions, and even if a capacity deficiency occurs in either of the channels, the
capacity deficiency can be redressed.
Moreover, according to the seventh solution, since the capacity of the first channel

and that of the second channel are assigned priorities, an operation in which a higher

25  priority is given to the cold storage/freezing capacity is enabled in a system including a

9



10 other end of the liquid pipe (10) is branched into a first connecting
liquid pipe (11) and a second connecting liquid pipe (12). It should be
noted that the outdoor heat exchanger (4) is a cross-fin type fine and tube
heat exchanger, for exanple, and an outdoor fan (4F) as a heat source fan
is located adjacent thereto. 15 Still another port of the first four-way
sel ector valve (3A) is connected with a connecting gas pipe (17). Yet

anot her poId stefagte)ftr@eimg thar RV End &Y aﬁ%bﬁ@ih@ﬁmg%hhﬁﬂle( 3Ak d s@IQREGhARY b one
port of the second four-way selector valve B) via a connecting pipe (18).

Anot her nf ct.an nect ed to t he
i schar gacesiead 4SS FRREn B 12 %é%ﬁ#ﬁv%aﬁtbsﬂéﬁéﬁgéﬁgsféfe%%?
auxiliary gas pipe 20 (19). On the other hand, still another port of the
second four-way selector valve (3B) is connected with a suction pipe (6c)
of the second non-inverter conpressor (2C). It should be noted that yet
anot her FHREFRPESQRIRHONN, OF Bk RRAWINGSct or val ve (3B) is formed as a shut
off port that is closed In other words, the second four-way sel ector valve
(3B) may be a Elfi deisnvayrefiigesant aircvial diagramSforhibustiating & oefrigevating epparstos
valve (3A) is forned to allow switching between a first 13 state in which
t he hi gh-gec@dimgrte agambptipen( 8 thaptkséménveutiopor gas pipe (9) are

comuni cated with each other and in which the connecting pipe (18) and the
connecting gasip RYs a kéfrigefant 6i@éﬂw&1h§rﬁﬁ1ef$r\i\ﬂldshaﬁ’ﬁ§Ho@tahehﬁr-&&ﬁ]%g Eration
associated solid lines showm in FIG 1), and a second state in ich the

hi gh- preq?&{ﬁ gﬁt pi pe (8) and the connectl ng gas 5 pipe (17) are

comuni cat éd "each other and in which the connecting pi pe (18) and the

out door gas pi 0. n| ca ted wt OCI at ed
broken | Pnes JGie i tefa AT el aiterath i SRS e bl S Grirosir gy

sel ector val ve Q3B) is formed to allow switching between a first state in
whi chit headigdiqutar y gas pipe (19) and the shut off port are to communicated
wi th each other and in which the connecting pipe.(18) and the suction pipe
(6¢c) of the sddbnd lﬁcmrquﬁtefr"ceﬁr%@gé%@ofpr ihusirangs hew rmdirst @iteeling ead each
other (see the associated solid lines shown in FIG 1), and a second state
i n whi ch fraseingoppratian is qgeriedpiube (19) and the connecting pipe (18) are
communi cated with each other and in which the suction pipe (6¢c) and the
shut of f port HGe Sdsanmefnigemhedravitt hagraohfooilhstratiredeow haeddndassanliag @dd
broken lines shown in FIG 1). A suction pipe (6a) of the inverter

conpr essdreefid@operation i Reicibut0 a | ow pressure gap pipe (15) in the first
channel side circuit. The suction pipe (6¢) of the second non inverter
conpr essor ( 2@IG. § i QBRIZeRMt ERaAt Hig¥aRi % SNeralRs hBlvRa 4iCRUEE pBatioRS
pi pe (17) or outdoor gas pipe (9)) in the second channel side circuit via
the firstsaffegsmond four-way 2o selector valves (3A 3B). On the other
hand, a suction pipe (6b) of the first non-inverter conpressor (2B) is
connected to t t he
suction pipe (ﬂge‘ﬁ Slultg dtﬁéﬁgéergrgn&cﬁﬁ)én&%%{i/@ﬁogWYLFSE&E&%E&WJ ?g%%ﬁr-ﬁ&%%%}?&j

after-nme
r}Ireezmg operation is carried out.

FIG. 8 is a refrigerant circuit diagram for illustrating how a second air-heating and
20 freezing operation is carried out.
FIG. 9 is a refrigerant circuit diagram for illustrating how a third air-heating and
freezing operation is carried out
FIG. 10 is a flowchart for illustrating the first half of the ON-OFF switching control
of a third four-way selector valve.

25 FIG. 11 is a flowchart for illustrating the latter half of the ON-OFF switching

10



third four-way selector valve (3C). To be nore specific, the suction pipe
(6a) of the inverter conpressor (2A) is z5 connected with a branch pipe
(6d), and the suction pipe (6c) of the second non-inverter | .t

conpressor (2C) is connected with a branch pipe (6e). Further, the branch
pi pe (6d) of the suction pipe (6a) of the inverter conpressor (2A) is
connected to a first port (P1l) of the third four-way sel ector valve (30
via a chegkirypdtMBe thitd: foﬁﬁ)@a)s;gg;édtmamepe (6b) of the first non-inverter
conpressor (2B) is connected to a second port of (P2) of the third four-way
5 selector valve (3C), and the branch pipe (6e) of the suction pipe (6c¢c) of
the second non inverter conpressor (2C) is connected to a third port (P3)

of the thi - I i ck valve (7).

Furt her n&ll'ﬁe& &P%E\rﬁﬁ{ EW&S’@*‘WQ@W%y sel ect or valve (3C)
is connected with an after-nentioned branch pi (28a)  of as_vent, pipe
(28) from t he Heseiapiiery ay embodimeat ofifbe Rregent ysen %wh%d%ﬁrlb nisleialcoMthi pes
(6d, 6e) 1o each allowonly the flow of a refrigerant toward the third

f our - way refefeacd torthe/ditawengs3C) . The third four-way selector valve (30 is
formed to allow switching between a first state in which the first port
(P1) and the secaehéwpoint FIG2), ar eefEigerating capadtusi (1) sroRlitg herthanstesent whi ch
the third port (P3) and the fourth port (P4) are communi cated with each

ot her (segnidafn@Seisaled 1§9lcbﬁlvénie?,e§ stoPQWAd iNalfodRddb 28bNdhbwcadd add aRcond
state in which the 15 first port (Pl') and the fourth port (P4) are

conmuni ¢ 1 whi ch the second port (P2) and the
third pofcio%?ﬁgf)shph@a?%19§19@5fﬁ9gto\5;m@th each other (see the associated broken
| i nes shown i rawnn e pi b, 5¢c

i ghe pr essur e B epiEsER g RPRrAREH) BELGE0 A GuBeRr BT P o REbbt tPE (LB

hi gh- pressure gas Ilneé@L) during an air-c O|I{] op eratloP ?’] t he .20

ot her Iharficold gorssumpt dLup dregaiae pnfie (D5 pnd adetrigrant ey sih() Jas cerpdng ob)
of the conpressor nechani sm (2D) in the first channel constitute a first

| ow- pr es st @ \gasr Famiregsiov) refiteeratiay exstee, Thorecftigeraricaitcnty (B3 insiudes:(afiyst and
the suction pipe (6¢c) of the conpressor nmechanism (2E) in the second
channel odnstel sidesirauis Eronebld sieragedessting ogerstipi;rmed @srjond nhanre! arde circuit
air-cooling operation. 25 The first connecting liquid pipe (11), second
connect i rfgr hn giuicandifigréng dRgratidd Theefiigecdrnt cgcogaél B)iipforned Yo alimv bwimlpingessur e
gas pipe (15 are extended outside of the outdoor unit (lA), and the

out door LU%tWeeGm'aﬁ)am—&)om{lQ\tydedncﬁinzht-ﬁedtlﬂglc?&lewth shut-of f valves (20) each
associated wth the corresponding one of these pipes. Furthernore, the

fﬁg Oggsa (r:] gﬂngfégmgwgbg‘uhxgt PiPLis(fbehed %o BAOY biesh Wrlddofng BEGKLMALNE ah Glr- at
heating operation in a switchable manner, and is installed at a sales floor, for example. On
the other hand, the cold storage unit (1C) is installed in a showcase for cold storage, and
cools the air inside the showcase The freezing unit (1D) is installed in a showcase for
freezing, and cools the air inside the showcase.
20

<Qutdoor Unit>

The outdoor unit (1A) includes: an inverter compressor (2A) as a first compressor
means; a first non-inverter compressor (2B) as a second compressor means; a second non-

inverter compressor (2C) as a third compressor means; a first four-way selector valve

25 (3A), a second four-way selector valve (3B); a third four-way selector valve (3C); and an

11



5 liquid pipe (10), and is fornmed to allow a refrigerant to flow fromthe
receiver (14) toward the shut-ofl'valve (20). The liquid pipe (10) is
connected with an auxiliary |liquid pipe (25) bypassing the receiver (14).
The auxiliary liquid pipe (25) allows a refrigerant to fl ow therethrough
mai nly during an air-heating operation, and is provided wth an outdoor
expansi on valve to (26) serving as an expansi on nmechani sm Provi ded between

the out d%ﬁd&&%a%ﬁﬁ@@ﬁ@)%lheﬁ%ﬂ&%@%ﬁ@ hEé% eth'l@anF &quid pipe (10), and the
receiver (14) is a check valve (7) that allows only the flow of a

refrigerant tour dulfiebRashysh dfie bl RrpbESY ar,g%rm sEhich HibREALSHe

bet ween t he junctr e auxi |ary |qur nnec

liquid pi dtherecrver 15TeI|

or anched GRGE0h seRlCobmEeeSy I EapRle L IneFetahigfo &ﬁ‘;e) b o e
called a "branch Irqurd pi pe (36)"), and t he branch l'iquid pipe (36)
connect edvapiablgelisplagsmesheampsesson il which a@otamnis invesiek cansrolled prd dl@pla@qma;ené econd
liquid pipe (12). The branch liquid pipe (36) is provided with a check

val ve {7)istvadsblelih cteps onliry sudeessidnowl lod fiest meh+ingpeteandompressor t(RB) st sevdnd i qui d
pipe (12) toward the receiver (14). 2o Connected between the auxiliary

liquid pigpm-indéteradtingrb®ot QYEPLRS &dthefolrasd BlyPE f1xé)didptacemeentd bbibipretiof Gh i ON
pipe (27). This liquid injection pipe (27) 1s provided with a solenoid

val ve (S\@iich EWdBEE alvidy§ dHGsh éf%%rt@ihﬁx%nﬁ:@ﬁ%fﬂo?ati%{meﬁ ed between the upper
portion of the receiver (14) and the discharge pipe (5a) of the inverter

conpressor he 150&1% p¥§‘5@6r eBeﬁ{s?ﬁ?m e Pé’drﬁﬁﬁgﬁ\%‘r ih(’)aan‘&'l%%‘rfldfd € (7)

that all ovvs on I owW"'o0 eran el ver t owar d

the di sch HEurLh d t he. br anch
(282) of S{rﬁferp%ﬁwé G rfterf%cg"mé?eaqrngmﬁ?% i 0T ihorPeeBior e

the third four-wa selector val ve The hi gh- pressure gas pipe (8)

provi ddd ampaRtys (1 .amdébep%ﬁrarrsrsormy am&wss(%!r 12K dnciudg; ORGSO eshaiiub t ed
with one end of an oil return pipe (31). The other end of this 5 oil return
pi pe (31)(2P9 inthenfinisbehanneloand # ¢amepressor meghkanism (4 pein(tBg agcoad ¢hannskbcBade oi |
return pipe (31b). The first oil return pipe (31la) is provided with a

sol enoi d maitevspe¢i§YOlyrirgndpdratiang treecaraptessor meshanigns RAD, R K)ear¢ Gapmelf int the

i nverter conpressor (2A). On the other hand, the second oil return pipe
(31b) is followingadamierhTke sahmessiod meahatdsnh $2B) in thedirstSchaningl s f@ehed byt the
branch pipe (6e) of the suction pipe (6¢c) of the second non-inverter

conpr essahvdréde) confpRessOn (BLf 86l Biest WRAntditer kdprésgdrd (ZBYWhil®khd BEmprevRrt er

conpressor (2A) and the suction pipe (6b) of the first non-inverter
conpr ?§S%e&h%§)sn'l e ihithsteBhll cREMR] IsZREMOD bp'tﬁceséc%ga nofl¥ReEE Empietigen

the dome of the first non-inverter conpressor (2B) and the suctioh pipe

(6c) .Of tﬁﬁ@jas&c% d;%}eésgoﬁ{et:ﬁgmsgﬁgfbaer?%e ﬁl?sg hbrﬁlel”‘]gssﬁ%ﬂlgg b ' hg inverter

equal | zat nhnect en t one o e se
non- | Ve s EARPLRDRPfid f9ccieedSs RIS PUAR! L0, R] B L83 lnde'% iy e
by the first non-inverter compressor (2B) and second non-inverter compressor (2C). That
is, the inverter compressor (2A) is fixedly used in the first channel side circuit for a cold
20  storage/freezing operation and the second non-inverter compressor (2C) is fixedly used in
the second channel side circuit for an air conditioning operation, while the first non-
inverter compressor (2B) can be used in a switchable manner between the first channel side
circuit and the second channel side circuit. |
Discharge pipes (Sa, Sb, Sc¢) of the inverter compressor (2A), first non-inverter

25 compressor (2B) and second non-inverter compressor (2C) are connected to a high-
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The first oil equalization pipe (32), second oil equalization pipe (33) and
third oil equalization pipe (34) are provided with sol enoid val ves (SM,
SV2, SV3) each serving as an opening/cl osing mechanism 20 <Indoor Unit>
The indoor unit (1B) includes: an indoor heat exchanger (air conditioning
heat exchanger) as an application side heat exchanger; and an indoor
expansi on valve (42) as an expansi on nmechani sm The gas side of the indoor

heat exchiaggfe g#lpipe (HscharpRaipA8)Mahh thdBighQreeerle g3 pdRS(8YiiPEornbdtkd tén t he

ot her hand, the liquid side of the indoor heat 25 exchanger (41) is

connecte i n i |1 eraind 1 | i 7
xpansi ool s SEA06H- GANRAEKLNAIE ()L el phicAshlBr Uigdner

41) is a cross-fj.n.type.fin and tube a xchanger, for exa e d an
ndbor _t setmapor Ay B Sischitef Pips e e hr T ESP IRAR b e aRon P ranahe. 5
<Col d Storage Unit> The cold storage unit (1C) includes: a cold starage
heat excsrharge(ipy (363 of theoWcPRty nOTEHIVeRRICFRIRRIBTSOT B fe) ate cashuprovided yuth a
expansi on val ve (46) as an expansi on nmechanism The liquid side of the cold
st or age hebatk ealeh@ger (45) is connected with the first connecting |iquid

pi pe (11) via a solenoid valve (7a) and the cold storage expansion val ve

(46). On to tHhEheogdsasidenenddof thbeudasr béat exchanger €4 L3l dnsdctada@eanbhet pex ofianger
(45) is connected with the | ow pressure gas pipe (15). The cold storage

heat exchagges fhdoway Sel6QBFVANE B3 0viNah BHutddBr SHCHiHO)SI TIR Ruid Bidle cCRIBEESSOT
mechani sm (2D) in the first channel, while the indoor heat exchanger (41)

s _commury hdall ek itj QofhélfedOlink BFe SRCHiRN plgR\TO) &lvifi aPL eSS Or
(20 dur ﬂhgggﬁgggﬂ%?re {hgg?#ggj f(%pgr aeg?egﬁ\; ltlSfEee refri glé(ihgﬁp p%\r(es)ts%be]ﬁé) s
(evaporati on, pressyre) .i.n.t ol d storage heat exch er (45). hec S
over 1 nalihEnE TS it Rivel et et bl A I amarRuncirwBE drese e AT A TR o
heat exchapger ( . JAs a.re t, the refrigerant evapoyat.ion t erature
in thd cocrtﬁgsmééﬁe Hawd @%@Z‘hwme%ﬁ B9 HESS comseling Beuid,PipaAid) aBhd t he
refrigerant evaporation tenperature in the indoor heat exchanger (41)
beconmes +Beond gnnestingiquid pee ¢184s all owing the refrigerant circuit (1E) to
provide a circuit in which a refrigerant is evaporated at different
t enper at ur es. ItishaHdbedhobes that thd outdoor heas exohahgert () age ceospdimstypn finalavd (46)
is a tenperature sensing type expansion valve, and a tenperature sensing
bul b t hertab¢ hea eathamgbre dort exatripte, gad asiodeloof fanh@F§ @b d hedtosoage fardat loeatethanger
(45). The cold storage heat exchanger (45) is a

adjacent thereto.

15 Still another port of the first four-way selector valve (3A) is connected with a
connecting gas pipe (17). Yet another port of the first four-way selector valve (3A) is
connected to one port of the second four-way selector valve (3B) via a connecting pipe
(18). Another port of the second four-way selector valve (3B) is connected to the
discharge pipe (5c) of the second non-inverter compressor (2C) via an auxiliary gas pipe

20 (19). On the other hand, still another port of the second four-way selector valve (3B) is
connected with a suction pipe (6¢) of the second non-inverter compressor (2C). It should
be noted that yet another port of the second four-way selector valve (3B) is formed as a
shut off port that is closed In other words, the second four-way selector valve (3B) may

be a three-way selector valve.

25 The first four-way selector valve (3A) is formed to allow switching between a first
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25 cross-fin type fin and tube heat exchanger, for exanple, and a cold
storage fan (47) as a 18 cooling fan is | ocated adjacent thereto.
<Freezing Unit> The freezing unit (1D) includes: a freezing heat exchanger
(51) as a cooling heat 5 exchanger; a freezing expansion valve (52) as an
expansi on nechani sm and a booster conpressor (53) as a freezing
conpressor. The liquid side of the freezing heat exchanger (51) is

connect ecstik t i vHRARH Hiplipiedsupe Pgas( bipe 8)anRshetle f s@tddrhead igisd (9pmect i ng
liquid pipe (11), via a solenoid valve (7b) and the freezing expansion

val ve (523031(3&2?&?%2 uﬁﬂgd&cﬁ’fotﬁe'ﬂ%mf FrP%ic’HQhQ?@%rse‘é‘%ﬁé‘B@g‘%ise)(éﬂd)th@’&gm‘ie@ﬁn%t her

suction si oster to conpressor are connected to eac

t hrough a_caonnegtin as _pipe (54). The di scharge sid f this booster
conpr oo o a7 e AP Rgh St eqbh ofiss GG RsTletied Sl dBOP S « ne
| ow pressure gas pipe (15). . This branch gas pipe (16) is provided with a
check valkKi&. (I%)anér?oﬁea?ﬂdo‘itﬁteé‘észE‘I‘Cé‘ttBF highepres d’c‘lé‘dzsl?)é{’ ONIpECtIHE|gas
separator (55) and the connecting gas pipe (54) is an oil return pipe (57)
havi ngs a ppp(17) arecamuenic8ed withBaghhethpoast iorwhi eniheaoguacting pipedddpandsbes a
refrigerant in two stages between the booster conpressor and the conpressor
mechani snow@ddr gas pipec(%)iars tomhanivaled swichh esdhadthei@ee elfer assariated beakapdinas i on
tenperature in the freezing heat exchanger (51) becones | ower than the
refrigeraghowaV@PRBaf)i on tenperature in the cold storage heat exchanger
(45). The refrigerant evaporation tenperature in the freezing heat
exchanger (51)ghSpé Blheflhand 4@Q;se&ﬂ{d %%r-%gml&torldalv%h@w)qs et &AalidRt the
freezi ng expansion val ve ?52 is a tenperature-sensing type expansion
val ve, ang . i I .e0f 1S attac s, .side
of the roubiliE AL Bl fRRR duh ReblbRiag e Bt OFInd b af B, %,
cross-fin type .fin and tube heat, exc er, for.exa a a freezing fan
(58) 48" CocciBimicese Rifhacy Gio5F Bl Bavaap MecsannpiiBauer U3bad s pHamope. o
bypass pipe (59) having a check valve (7) _is connected between the
connect i n&)ga%ﬂm seondsagn-inverger campressoe {3 ohargjcammymicard Wihseeh odghfeessor
(53), and the downstream side of the check valve (7) of the branch gas pipe
(19, i . ethe apsesiatidssobidripes shawen ot FiGhel)bausk e spcond siate sswhich 3y auxiharygppass
pipe (59) is forned so that a refrigerant flows

pipe (19) and the connecting pipe (18) are communicated with each other and in which the

suction pipe (6¢) and the shut off port are communicated with each other (see the
15  associated broken lines shown in FIG. 1).

A suction pipe (6a) of the inverter compressor (2A) is connected to a low-pressure
gap pipe (15) in the first channel side circuit. The suction pipe (6¢) of the second non-
inverter compressor (2C) is connected to a low-pressure gas pipe (connecting gas pipe (17)
or outdoor gas pipe (9)) in the second channel side circuit via the first and second four-way

20  selector valves (3A, 3B). On the other hand, a suction pipe (6b) of the first non-inverter
compressor (2B) is connected to the suction pipe (6a) of the inverter compressor (2A) and
the suction pipe (6¢) of the second non-inverter compressor (2C) via the after-mentioned
third four-way selector valve (3C).

To be more specific, the suction pipe (6a) of the inverter compressor (2A) is

25 connected with a branch pipe (6d), and the suction pipe (6¢) of the second non-inverter
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5 to bypass the booster conpressor (53) at the tinme of deactivation, e.g.,
br eakdown, of the booster conpressor (53) <Control Systenr The refrigerant
Circuit (IE) is provided with various sensors and various switches. to The
hi gh- pressure gas pipe (8) of the outdoor unit (lA) is provided with: a

hi gh- pressure pressure sensor (61) as a pressure detection nmeans for
detecting the pressure of a highpressure refrigerant; and a di scharge

t enper at Ltfoﬂ"lp‘iéﬁ@@loﬁ_(l()ﬁg&orﬁh%ct@d WetiREsrahdl sipé e c FuditerMhabranth bipdabdrsfithg t he
tenperature of a high-pressure refrigerant. The discharge pipe (5c) of the

second n%éii%ﬁ@%%ﬁaf&’f(‘% ?ﬁ%?{er @8 rés%r%gziiéjggnn%tteﬁ' t& a%%t“'&ﬁ) ?ﬂ(} of the .

t enperature nsor as a tenperat det ection neans etecting
the tenpetature of a high pre re refrigeran Furt hernore, th i ar ge
bi pes. ( banrgbiizgey S NCERIofe b ShiOBIB R hRRbE Lo ith bt B
conpressor (.2B) and second n-inverter conpressor re ea rovi ded
with a priosdsiny f‘évﬁ"f"t?ﬁ“@‘&@%ﬁ%ﬁo%‘ﬁé‘ﬁg t%e“ﬁng%‘?epoﬁ? @éé’%@%e g’“ﬁihfaﬁr'}yﬂéssure
refrigerant has reached a predeterm ned value 20 The suction pipes (Ga, 6c)
of thes i ragkectasrvalusri@Casansk the bmgnchrdpe bed 9 throwwction ginedbckohiheseend 0RC) are
provided with: | ow pressure pressure sensors (65, 66) each serving as a
pressur e idedreetdoapreseam@C)as cdmieetedi togp thivd pore@3)rof thd thard fowrovag sslecier
refrigerant; and suction tenperature sensors (67, 68) each serving as a

t enper at Wagved@ECTih ANchRERREIVE Q7). dBLiREdrindee, tah@uftR TR @4y o8 i third| fout-RagsSsur e
refrigerant. 25 The outdoor heat exchanger (4) is provided with an outdoor

heat exchanges: v%%s(@ttg 29 conrleBRY viith & Eﬁ&ﬂﬁ&gio‘dé@ b%ﬁ:ﬁ?ﬁe(ieo(@sﬁ?éfné ghO¥ent

detecting an evaporation tenperature or condensati on nperature which is

th fri inst ) . i 1

e et gl 0, ITREY RGeS 5A0 S BANES ik Ted L
t t det i f det ect i he t t f

out oi db Sgaeh alio o REBEP S ATer BraRiear (e 1 blatS SR SRV B i th an

i ndoor heat exchanger sensor (71) as a _tenperature detection nmeans for

detecting a cohehadifPynvensgheston (e GO ey oppehiq glew ewiteing betwesint Brsti s

the refrigerant tenperature in the indoor heat exchanger (41), but al so
provi ded sateiin sviyels thei fest mpeHPA) ged theespsendipoit P2k areogongrgnicaied ayvith each
tenperature detection neans for detecting the tenperature of a gas

r ef ri ger asther 48dgh cdhich thh ¢hirdplwo(PY)rand theofoptBpoit (P aye icdmohuwmicated avith eadbor
tenperature sensor (73) as a tenperature detection neans for detecting the
t enper at ustherafed the associatadssotid liaes stmwn ihhbke dakming} ardgsecund stafelifCwhich the
provided with a cold storage tenperature sensor (74) as a tenperature

det ectis onfil¥epir$ (P DY and @h&fukthG o @4h ergaiihiti €atédwwith @adH@hehidGashidhathe col d
storage. The freezing unit (1D) 1s provided with a freezing tenperature

tsgg g; a§ Zré)éox?ﬁ g?}éeﬁ?}z‘?ﬁgﬁt’gﬁtgfsrg Qgﬁ ep3) 2 EBAMSnitALd ARHE LN Bthb N Esee the
associated broken lines shown in the drawing).

The discharge pipes (5a, Sb, Sc), the high-pressure gas pipe (8) and the outdoor gas

pipe (9) constitute a high-pressure gas line (1L) during an air-cooling operation. On the

20  other hand, the low-pressure gas pipe (15) and the suction pipes (6a, 6b) of the compressor

mechanism (2D) in the first channel constitute a first low-pressure gas line (1M).

Furthermore, the connecting gas pipe (17) and the suction pipe (6¢) of the compressor

mechanism (2E) in the second channel constitute a second low-pressure gas line (IN)

during an air-cooling operation.

25 The first connecting liquid pipe (11), second connecting liquid pipe (12),
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freezing. Furthernore, the discharge side of the booster conpressor (53) is
provided with a pressure switch (64) that opens when the pressure of a

di scharged refrigerant has reached a predeterm ned val ue. Provi ded between
the shut-off valve (20) and check valve (7) of the second 20 connecting
liquid pipe (12) is a liquid tenperature sensor (76) as a tenperature
detection neans for detecting the refrigerant tenperature in the second
connect i ngprineetiigdgdd pipe((12) andloetirpistiresgagngipe f(18Masnektendedt b@sidarsfotis
sensors and various switches is inputted to a controller (80). The

controll easut&&Q)umthm N{rdOHE @ttdoBr GRIP(TA) isih6vieREAEE ARdewithul-BfJagiRs ant

circuit (IE o'carry out the switching control for eight types of

gner at | on 8P RS, iRes un%g@ A5} 0ion BB HE D e pBRC ERhER A EThe COBREC! S

during th di’'sp nt of
the inverter co es the ctlvatlo e i vati.on ,of first
hom | mver daheg i aipe (B pietids Bewmja A F SR the et agr exdes he

and/ or the adjustnment of the openl ngs of the outdoor expansjon valve é26)
and i n8lookqud pipedil Bl andiisviermedio alfosy a ssteiggspet toflew Gemtthergceiver €d) tewas

carries out the 5 swtching of each of the four-way sel ector valves (3A
3B, 3C), thadhutroff vedver(@26hi ng and cl osi ng of the sol enoid val ves (SVO, SV,
SV2, SV3, SVv4, SV6) of the oil return pipes (31 a, 31 b), oil equalization

pi pes (32, 33, T@hqlﬁﬂ? ipd glo i tdtineérkd OvithpdnDux{IZafy nqumﬁbatzsgrbmegtme Next ,
t he operations carried out y the refrigerating apparatus (1) wll be

descri bedrebQiereAQ) CRRY AbIRRy 1icﬁ'n& BHeP285 GNbwS BDRE:JERM: 1o Lty %?ghﬂiugﬁ IS

formed so that, for exanple, ht "types” of operation m)des can be set. To

be more SpEGH e,{ bifrs %B? @Rg&ﬁ‘tﬁrﬁg 8 erht?onf %&"?sd ol ﬁv@m &n BVQ&qEES’{ Expa ﬁéf&% LAe

foIIovmng op r-cooli1ng peralonln
t f th f
15" opdlat {8h PR Rrisclh IR EREREBgT g l%g\é%sci PyReEE P FIG] fzfaé%rbcﬁs £ i
1C d 10 d t f t d
{7 obzi ng Ubaroaneidi Prihefingh rors 3 rand 3y e Bisicibest Velke CDrtriaions

(1B) and the coogling operations of the cold storage unit (1C) and freezing
uni t (1D)°oHy éheHpyi e sefrigerant teavasdthe taceiser dp)-a ehegk aﬁa}vsc(abps lgatafd
freezing operation that is an operation carried out when the air-cooling
capaci ty leftwedrethzquicivacef thaiauxilias) liquid dée @Saneondestechtp thediquid pipe (10),
air-cooling and freezing operation; 5) an air heating operation in which
only the aidrthbemtivag(ldper ati on of the indoor unit (1B) is carried out; 6) a
first air-heating and freezing operation in which the air-heating operation

of thaesindoor T kqid Bjpean) isltearched batgveop etiatheeRvalk (T)gndcdb deceiver (o uni t
(1C) and freezing unit (1D) are carried out by heat recovery operation

W t hout USiHIth WiR HRUsAiedra NeRhclEXghRNEIBE (36)7,%and the WaRACROHd Hipe grmt isNg

and freezing operation that is an operation carried out when the 22
connected between the shut-off valve (20) and check valve (7) of the second liquid pipe
(12). The branch liquid pipe (36) is provided with a check valve (7) that allows only the
flow of a refrigerant from the second liquid pipe (12) toward the receiver (14).

20 Connected between the auxiliary liquid pipe (25) and the low-pressure gas pipe

(15) is a liquid injection pipe (27). This liquid injection pipe (27) is provided with a
solenoid valve (SV6). Further, the gas vent pipe (28) is connected between the upper
portion of the receiver (14) and the discharge pipe (5a) of the inverter compressor (2A).

This gas vent pipe (28) is provided with a check valve (7) that allows only the flow of a

25 refrigerant from the receiver (14) toward the discharge pipe (Sa). Furthermore, as
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air-heating capacity of the indoor unit (1B) is excessive during the first
air-heating and freezing operation; and 8) a third air-heating and freezing
Operation that is an operation carried out when the air-heating capacity of
the indoor unit (1B) is deficient during the first air-heating and freezing
operation. 5 Hereinafter, each of the above operations will be nore
specifically described. <Air-Cooling Operation> In the air-cooling
oper at i Ordesddiblell abbnee, el braudl pipe(28a bethigasolent pige (28Jdoconnpited (LBl fowrth
carried out. During this air-cooling operation, as shown in FIG 2, the
invertergggqu?gggktmgjﬁ%ﬁk@&ggg§p;0§v§@qgressor mechani sm (2D) in the

nnel ,

first ch and the first " non-inverter ‘conpressor (2B) and second

e G e IO SSTUEESN WS 58] 1008

i
second channel”.""An - nvérter conpre Second

non-inverter co essor (2C) .gervin t he conpr.es chani s in
e socortEPEHan b Taramstieg rith g i oras o TIPS cldcl B O the SHb 86 Bt oo
solid lines in FIG 2, the first four-way selector valve (3A) and second

f our - viay Cileier pipevdlhia brapehedsinto Htshol gturnHupe (3 a) pred 4 pacond el sgtern piPRI t he
third four-way selector valve (3C) is switched to the second state.

Fur t her niBEb). t Wke dnstdaibretesoppips i (3ha)vial previded withs elseleodd vadves SYWaendfis t he
cold storage unit (1C), and sol enoid valve (7b) of the freezing unit (1D)

are cl osegdnnétfed 1o theISUttidn pigeUdh) 6fthe dnvefttf t@Rprastor AAY he grbtherdandakd of
the first non-inverter conpressor (2B) and second non-inverter conpressor

(2C) s akésges Pe@uﬁ'epﬁ’&( %lﬁmst pevided Hlithf £481eNRY valk Q?g?f, a\éﬁ'ciléf EorlndAbd t® the

oEtdoordheat exchang via the outdoor gas pipe , a I's condenzed.
hen {1 o ChroL R 6 SE HeIBE R ik 07 of o Qbiag o shilth Cob BBl 68, 201 e

(14), . and the 25 refrigerant. fyrther..flo Lnto. the i ndoor heat,.ex nger
(a1) 4 he- Gasie pREER pe dand 6 somb ob MeiniHier. Somaead B aha he
evaporated gas refrjgerant,  flows fromthe conn i.n as .pipe .(17) to the
suction phgien ey (Bb) ltfbe SRt I HBFTIST FORIPFEOTe brl%gsf%ﬁt ?lgé)uawa&wtnrf@p? i rst
four way selector valve (3A) and second four-way selector valve (3B). A
part of t(@#2k IConngnteds betweendhe demei ofethgnfirsi gon-ivgrtae gompressps (3B @nd the
non-inverter conpressor (2C), while the 5 other part of the gas refrigerant
i s di ver tsedtidn pipe t(6e) oftbe seponginpe-if\@cier gdmpiessos 26N ih 51 egvondh vireqealization
conpressor (2C) to the branch pipe (6e) and is returned to the first

non- i nvergipe (330Nilonsswed b&RBEen tHreodogle dfhe tshéand romtinvevtey compasi@r(2Cland
(30). By repeating the above described circulation of the refrigerant, the
storeis s thé kudtionlpisk (6a) of fielihderta daaipeehsd@A) i$ B thifd 8il @pedlEhiiagpipedB4)S, the
activation and deactivation of to the first non-inverter conpressor (2B)
and secontheN@ifst i &IV Rgh&IzaBONRIFS I9%), (s€6dnd BNl NRNOPPRI (33) Ghd tiAfdi Hdloor
expansi on val ve (42), for exanple, are controlled in accordance with the
air-cooli LRSI I r ; may
be operatéglg?lkz%ggré?g’ge@?)néﬂa%ﬁée‘?gﬂ \gﬁﬂs%{lﬁ&?ﬁgggvre e m?i%era i%ﬂf%f‘é% he
cool i ng qperati f the cold storage unit (1C) and freezing unit (1D) are
carried o fﬁwﬁﬂg&ﬁﬁﬁ¥ﬁé%ﬁ?W%ezing operation, as shown in FIG 3, the
inverter conpressor (2A) and first non-inverter conpressor (2B) formthe
conpressor nechanism (2D) in the first channel, and the second non-inverter
conpressor (2C). forns .20 the conpressor nmechanism (2E) in the second
channd . Mor ecV8A0OT{HHiton| y the inverter conpressor (2A) and first
non-inverter conpressor (2B) serving as the conpressor nechanism (2D) in
the first charf indper dnit (&B) immludeal s indvor Jat exehasgarplagsenditiopBig heat

exchanger) as an application side heat exchanger; and an indoor expansion valve (42) as an
expansion mechanism. The gas side of the indoor heat exchanger (41) is connected with
the connecting gas pipe (17). On the other hand, the liquid side of the indoor heat

25  exchanger (41) is connected with the second connecting liquid pipe (12) via the indoor
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driven, while the second non-inverter conpressor (2C) is deactivated.

Besi des, as indicated by the associated solid lines in FIG 3, the first
four-way 25 selector valve (3A) and second four-way sel ector valve (3B) are
each switched to the first 2-t state, and the third four-way sel ector
valve (3C) is also switched to the first state. Furthernore, the sol enoid
valve (7a) of the cold storage unit (1C) and the solenoid valve (7b) of the
freezi ng exphdsidnlidlver(42) opeshedid bahict&l thiethe iiddo hedt eRetapp e 4 pls\vecro@6fin and

i ndoor expansion valve (42) are closed. 5 In such a situation, a

refriger j f j ] : irst
non- 1 neerres h SAT TGl GORRE Rrdealnl, b E] EboriaRIRas Bl abfipuanI
selectorfyal e i%ﬁ‘.to g@eeputdoor heat exchanger (4) via the outdoor gas
pi pe (9),a RdOTaCCHAENSEH * rne condensed liquid refrigerant flows through
the liquid pipe (10) and then flows through the first connecting |iquid
pi pe (11) via the receiver (14), and a part of the to refrigerant fl ows
into the cold storage heat exchanger (45) via the cold storage expansion
val ve {46) and<(aldSterageelnittn t he ot her hand, the other part of the liquid
refrigerant flow ng through the first connecting liquid pipe (11) flows

t hr ough t he brHwraiold stqttigd upit 9ECY ih8ludesaadtoidstoragé beas exchangdri{4S)Y asecoioling heat
exchanger (51) via the freezing expansion valve (52) and evaporates. The 15

gas refrigel eithaerPaidat &ld stdrddd@xpaRRal Vil @65 axFHPAAGbn hidhanism S Taked
into the booster conpressor (5 and conpressed, and is then discharged to

the branalufnsigpicpend L) sicFh B3P oKARREATUSNT: EXARRLEIAT he SERoRlcting

storage heat exchanger d the rigerant discharge rom

booster SRR RRRCLLHTs, AGelPLISE D sl BYARIGRRUER 38, BLIE dd)of ™

returned er conpresso non-1nver r hpr essor

20 (2 i. epeat | t he .above-descri bed,circul atio f the rqirL erant,
the i AL; B ofief Rand tBkesicudy of Pesolt SomeasE PRy Tl itorpree b ase
for freezing are cooled. Since the refrigerant in the freezing heat
exchangerlopeprgsspee gasPd1Pht o t he booster conpressor (53), the refrigerant
pressure in the freezing heat exchanger (51) is |ower than the refrigerant
pressure in thehecesldistoragedgat exehangex (45 ngeommuniratetavidhelie surtiop sideef the
refrigerant tenperature (evaporation tenperature) in the freezing heat
exchangercofrpi¢ss@smeclipacsontdD) 0be fiasicchatrel rehitd therinddortheatpexchangee (41) is
(evaporation tenperature) in the cold
communicated with the suction side of the second non-inverter compressor (2C) during an
15 air-cooling operation. The refrigerant pressure (evaporation pressure) in the cold storage
heat exchanger (45) becomes lower than the refrigerant pressure (evaporation pressure) in
the indoor heat exchanger (41). As a result, the refrigerant evaporation temperature in the
cold storage heat exchanger (45) becomes —10°C, for example, and the refrigerant
evaporation temperature in the indoor heat exchanger (41) becomes +5°C, for example,
20 thus allowing the refrigerant circuit (1E) to provide a circuit in which a refrigerant is
evaporated at different temperatures.
It should be noted that the cold storage expansion valve (46) is a temperature-
sensing type expansion valve, and a temperature sensing bulb thereof is attached to the gas

side of the cold storage heat exchanger (45). The cold storage heat exchanger (45) is a

25  cross-fin type fin and tube heat exchanger, for example, and a cold storage fan (47) as a
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storage heat exchanger (45) becones -10C, for exanple. During this freezing
operation, the activation and deactivation of the first non inverter
conpressor (2B), and/or the activation, deactivation or displacenent of the
5 inverter conpressor (2A) are controlled based on a | ow pressure
refrigerant pressure (LP) detected by the | ow pressure pressure sensor
(65), for exanple, and thus the operation is carried out in accordance wth
t he freezdd@gn%%qs1OE@trédgaj@5@,Itqleréta_ carrying out the control for the

i ncrease of the displacenment of the conpressor nechanism (2D), first, the
inverter conpressor (2A) is driven with the first 1o non-inverter
conpressor (2B) deactivated. If the load is further increased after the

di spl acenent oiFthe i v.%\>rter conpressor (2A) has been increased to its

maxi num the fTH§t? o™ nverter conpressor (2B) is driven, and at the sane
time, the displacenent of the inverter conpressor (2A) is reduced to its

mi ni num Ther ebife Beezing unih g1 Phingludes: fa dfreerats hot exchoager Ghbayp spplinteheaht of
the inverter conpressor (2A) is increased while the first 15 non-inverter
conpr e$soexch@iger;i & fileepng aspanswinevhlva (S2)aasr 3 axpansion trhechenismy ehd faobodstes
reduction of the conpressor displacenent, the operation converse to the
control feamprésor (83) aaadreaking tempestpore SHerliqhid pidaoé tienfreezgieaf excimtger
Furthernore, a superheat control using the tenperature sensing bulbs is

per for redsfipls donfe RBER AISHr@hcH lﬁkﬁxi&gi;fé (35 PbAHEN AR ThefirsV bR ctindliquad d
freezi ng expansi on valve 20 (52). The sane goes for each of the follow ng

operatio Bir k= G l i o> the first

ai r-cool inﬁae gr%?i \ﬁér %gglé’h°gﬂ)8%g€g7thﬁgﬁ? ﬁ{eﬁggegﬁg-ec%%{sﬁhgg&gg@ti on of the indoor
unit (1B) and jhe cooli operatipns of the | d storage unjt and
freezing unit i gosmynegtang BRftusFeRt eveheneird SEhina by REHopierns bty
air-cooling and fregezing operation, K z~ s shown in FIG 4, the inyerter
conpr &850 PZ%SOhﬁ%%f P SOTRRHES 'iﬁ\/%ﬂcf‘eqth?foﬁ‘b?"égs% FonnsEing gasyPiPRe Sty nﬁessor
mechanism (2D) in the first channel, and the second non-inverter conpressor
(20) f or ndisqhaegecin PE Sup Poosterneampserspn £53)iin comected cwith a datiehegas pipe (16)
addition, the inverter conpressor (2A), first non-inverter conpressor (2B)
and seconkfandwed ifrone thed owspressipsr gas pope (13€) Thiseranchgas pipgr(d6) lseprovdded with
conpressor (53) is also driven. Further, the first four-way sel ector valve
(3A), secworitbck valveWdy askhreoi] sepavabv€5).3 Bpneeuted betweknf the oil wayarster ¢€E3)andval ve
(3C) are each switched to the first state as indicated by the associ at ed

sol id |ings comheklifig gab. pifeSUhBranwileetuli pips ¢5DHavelg dahpiflary fabe 36).t he col d
storage unit (1C) and the solenoid valve (76) of the freezing unit (1D) are

openeds while fRe bHEQUWoHRREssEX BN ToRPrasddsVE rdfRBdrahtSinCtwRs Blses! BerHGNtHS

situation, refrigerants discharged fromthe inverter conpressor (2A), first

Pg?},iegvﬂ‘s"f“ﬁ‘ee? CORPRISH anl 2R cSMSteSOF HLnARGA (BB P RE firQBRLART AcH thid the' ©
refrigerant evaporation temperature in the freezing heat exchanger (51) becomes lower
than the refrigerant evaporation temperature in the cold storage heat exchanger (45). The
refrigerant evaporation temperature in the freezing heat exchanger (51) is set at —40°C, for

20  example.
It should be noted that the freezing expansion valve (52) is a temperature-sensing
type expanston valve, and a temperature sensing bulb thereof is attached to the gas side of
the freezing heat exchanger (51). The freezing heat exchanger (51) is a cross-fin type fin

and tube heat exchanger, for example, and a freezing fan (58) as a cooling fan is located

25 adjacent thereto.



hi gh- pressure gas pipe (8), flowed fromthe first four-way selector valve
(3A) to the outdoor heat exchanger (4) via the outdoor gas pipe (9), and
condensed. The condensed 15 liquid refrigerant is allowed to flow t hrough
the liquid pipe (10) and is diverted to the first connecting liquid pipe
(11) and to the second connecting liquid pipe (12) via the receiver (14).
The liquid refrigerant flow ng through the second connecting liquid pipe
(12) is al | oweBurtlerinbmvaibpass it (SOHRSind 1€ aieckX@R@NGETs dofiddcted Betivbé thedoor
expansi on valve (42) 2o and evaporate. The evaporated gas refrigerant flows

fromthe coneagl pa g@ (9@%¢e( 149 si&ioh l'5’?de'sbllcHleoﬁbd?sfe?‘%o g@ssc\/ﬂ &3h, hﬁldf 't'hE:S

t
four-way sel ector va and second four-way sel ector valve and

returns t e, qt

part. o tﬁo&%ﬁf? Paehs ram Fep Rl ORE RRBEh ke (s TS éS%[’a’Jée e qui d
pi pe ( Ilomed to flo he col d eat, exch nger 45) via
25 the co?%fisﬁe%{arecw%gﬁ iﬁ%éyqa&%yma@) gcaa}egtse that g R @ e
other part of the 27 liquid refrigerant flow ng through the first
connecti nt§ Byipges e Popster aompresson (I3 we thertome pf)dﬁatchwt@h eghreakdaen, of eai d
pipe (13), and to flowinto the freezing heat exchanger (51) via the
freezing bmn&msbmpnxah(é&XSZ) and evaporate. The gas refrigerant evaporated
in the freezing heat exchanger (51) is sucked into the booster conpressor
(53) and conpressed, 5 and is then discharged to the branch gas pipe (16).
The gas refrigerant evaporated in the cold storage heat exchanger (45) and
the gas refrigegamtoldysehdr 9ed fromthe booster conpressor (53) are joined
in the | ow pressure ggs pi pe (15) and returned to the inverter conpressor

(2A) and firstrpopg e}fgrgti cgrrcuﬁ ?i?j;]g 1déa2@th vtaﬂo@gsen%}?%h& ngr LF switches.

above-described circ rlgerant he 'store is
air-cqple at the sane i nside . qf .the s col d
Storagh arte FRE FrstdeesS i @ S e Alabdt g Byt Rvided W |ae*ag St
Alr-CDolln and Freeglng Qperation> 15 The second air- coolln ezi ng
oper at i orPTRSUER, ISR (s A B QF‘Ftloéo’BF?’}‘ingEélﬁfééﬁ"i%/ﬂlﬁfPf??ﬁ‘érq 6 wg ni t
(1B) is deficient during the first air-cooling and freezing operation, and
Swi t ches PIgesurq Feftigerant; and @rdisgharesriemperabire SoIBpr (62)tdsca tamperathref datectianaj r
condi tioning operation. Although the settings made for the second
ai r - cool i mgansrfdr detectingribe tspwertureof ahighbpressoed tefrigerant] The tischdrgspipet®sd f or
the first air-cooling and freezing operation 20 as shown in FIG 5, the
second ai of teotdcond aod-ifiveerer icompopssra@@nis dprbided wittom dibehafder semparature
15 sensor (63) as a temperature detection means for detecting the temperature of a high-

pressure refrigerant. Furthermore, the discharge pipes (Sa, Sb, Sc¢) of the inverter

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

(2C) are each provided with a pressure switch (64) that opens when the pressure of a high-

pressure refrigerant has reached a predetermined value

20 The suction pipes (6a, 6c¢) of the inverter compressor (2A) and second non-inverter

compressor (2C) are provided with: low-pressure pressure sensors (65, 66) each serving as

a pressure detection means for detecting the pressure of a low-pressure refrigerant; and

suction temperature sensors (67, 68) each serving as a temperature detection means for

detecting the temperature of a low-pressure refrigerant.

25 The outdoor heat exchanger (4) is provided with an outdoor heat exchanger sensor

20



cooling and freezing operation in that the third four-way sel ector valve
(3C) is switched to the second state. Therefore, in this second air-cooling
and freezing operation, like the first air cooling and freezing operation,
refrigerants di scharged fromthe inverter conpressor (2A), 25 first
non-inverter conpressor (2B) and second non-inverter conpressor (2C) are
condensed 28 in the outdoor heat exchanger (4), and evaporated in the

i ndoor heg@9) exchaagperafudd )detectd méams ape deating xamhangrat{chd femypedathirecezi ng
heat exchanger (51). Furthernore, the refrigerant evaporated in the indoor

heat exchapg&fsatichl iehperh@idiageh tio {thré‘fhge?&ntn%ﬁeFﬁfﬂet 81 tROTBRMAD? Ofeat 2B)
and second non |nverter conpressor 5 (20, while the refrigerant evaporated

(L5t RteEBhT BRLRAS BESin B IANEED) € Pk I EFEbBf e Rtb o

(51) is re he i nverter co

conpr essor s in the annel for an air. c nd|t|on|n eratlon a
def | o ené§nq°§a (s 2 BT+ e A AT A3 el DR eup AT RN QORE bt ol
that the specific switching control for the first air-cooling and 1o
freezihg oper akthedndegicheatrxchangshitliiiy natwly prgvided vitheaanzindeprdisatl enchanger s
described later. <Air-Heating Operation> In the air-heating operation, only
t he ai r - lseasar (gl )ogses teniperatoke detestiomdwens foridetectil) aicondemsaticacemperatudeor ng
this air-heating operation, as shown in FIG 6, the inverter conpressor 15

(2A) for revapdreticiotepipesasere wikcth anths mftigéant rRmpbatdre S theGhésurdleat dttarigee
first non-inverter conpressor (2B) and second non-inverter conpressor (20

form the @eTRLLRSO brolddan i Bak $fdk with 4 38s RAGRAMKICIBIAEI72) 48 2a€RbELARe ONIY

the first non-inverter conpressor (2B) and second non-invérter conpressor

(20, st ofheRECS AL t%ﬁg.lt} mé&*a( )?ﬂlge}ahf‘ BEFRRAARE MU e 2 ©

driven 20 as in asso I nes |n

the fi ur - wa ctor ,valve to the second state, the
Secon éaﬁ?woxér:i&'&awﬁe%r t&@ﬁ%fa %e mw%ﬁ 38 e PRy 1 ne
third fo ga% selﬁctor valve TW%. switched to the second state. On the
ot her harf@r 9¢tRetngdhe irgingraiusieE Smls.}fief‘ﬁ%o"&ol d storage unit (1C) and the
sol enoi d val ve (7b) of the freezing unit (1D) are closed. 25 Furthernore, a
super heat contThsi coidh sterres init{a C) jserreyidgd émh a/acrlé fftoragettgmaenaise sensor (74)

as a temperature detection means for detecting the temperature inside the showcase for
cold storage. The freezing unit (1D) is provided with a freezing temperature sensor (75) as
15 a temperature detection means for detecting the temperature inside the showcase for
freezing. Furthermore, the discharge side of the booster compressor (53) is provided with
a pressure switch (64) that opens when the pressure of a discharged refrigerant has reached
a predetermined value.
Provided between the shut-off valve (20) and check valve (7) of the second
20 connecting liquid pipe (12) is a liquid temperature sensor (76) as a temperature detection
means for detecting the refrigerant temperature in the second connecting liquid pipe (12).
An output signal from each of the various sensors and various switches is inputted
to a controller (80). The controller (80) is configured to control the operation of the
refrigerant circuit (1E), and to carry out the switching control for eight types of operation

25 modes described below. Besides, the controller (80) controls, during the operation, the
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tenperature obtained by the | ow pressure pressure sensor (66), and the
tenperature detected by the suction tenperature sensor (68) is perforned
for the opening of the outdoor expansion valve (26). A supercooling control
based on the tenperatures detected by the indoor heat exchanger sensor (71)
and liquid tenperature sensor (76) is performed for the 5 opening of the
i'ndoor expansion valve (42). The control of the openings of the outdoor

expansi orcHaAtkdh, deftkivaiiéh hitHaRplaBRAN If Qe UiveMer Edhipredsdr CBAY, ithsl a@ivation
simlarly in an air heating node described below. I'n such a situation, a

refriger ra]al(%‘d dLRGOAMHE e t¥19"‘f‘ir‘é‘f'ﬂ“ﬁ'&n‘?Fwegtge cfo'n{p? ss@ﬁ@%ﬁj"éﬁ{i%‘e&o?&%ﬁq Pler (2B)

and seco non-i1 nverter conpressor IS a omthe first

lo four- ma sel ec 3 t.h ndoor. heat ..exc er vi.a the
connect  HOMRESET O F9/5F dirchdes Dot LB PoHing® Bh AFanudd ffxaé?s n Yaile
refrlgerant fl ows through the second connecting I|qU|d pi pe (12), and t hen
flows i nt@6) ard indeqy; wam(omyal%@ahg’ﬁr PREM- a Regrcantieller(89) plso cagesips out the
Thereafter, the liquid refrigerant flows into the outdoor heat exchanger
(4) via tsivétcd)ingdwfoeacbmfahﬁ fom-wa sebecfaroales (BAe3BuR),i andyorl thewpehipg ped ( 25)
and evaporates. The 15 evaporated gas refrigerant flows fromthe outdoor
gas pi pe d1&ing of tHeesaidioid odlvey BV BV1, FV2, I8V 3% SN S VE)rofi thy @iltreture pipps essor
(2C) via the first four-way selector valve (3A) and second four-way

sel ector (gahVEIH) 3 equd Mtlbﬁwegleztgstmaf\ar@ﬁ]dngémbﬂ\pﬁfet@n conpressor (2B)
and second non-inverter conpressor . By repéating this circulation, the

interior of the roomis air-heated. 20 It should be noted that only one of
t he conpressors (2B, ZC) may be operated as in an air-cooling operation.
<First A r-Heatq gat e2| ng Operation> The first air-heating and
freezi ng operat F§ eat recovery operation in which 25 the air-heating
operation of the |ndoor ynit he QOO| i.ng operat f the cold 30
storad® unit (Yeyh REPPEREORY a%aut[han [efpgerating gpAaratey(l (3 e wsibeds ng
t he outdoor heat exchanger (4). During th|s first air-heating and free2|ng
oper at i orfor £8Ck [ppeRetiph Fnthe7zpresent ambpdiment, tenprnasatiey iy ﬁcn)negnw that. sfor
non-inverter conpressor éZB) formthe conpressor nechanism (2D) in the
first chasvasiple, srght typss seeoperatioomoileneantberset obpbesuwe sgd)c, the anpagtustie
conpressor mechanism (2E) in the second channel. In addition, not only the
i nverter foonpd eés$derab{e2R) camd ofii thet followingnemaratemsc d)rpn ai;smoli@g Bpemtiendmni ven,
but al so the booster conpressor (53) is driven. The second non-inverter
conpr essowhicB©Only thedfReddlingtopdratibh rof ke indasr Limiel(CBY Bctafyed h\e; 25 & deksihgd
solid lines in FIG 7, the first four-way selector valve (3A) is swtched

to thes Se&&?ﬂxoﬁtlﬁt\ﬂnc%hllﬁh& GSo]ﬁ%CQfé@btfoﬂy bf YkeYcobf lst%%g@runﬂto(lt? an@ fledfhg and
third four-way sel ector valve (3 are each switched to the first state.

Furt her ”‘)ﬁrﬁﬁ (ltemear'éoéaﬁ%' St¥ 3 Y&rke’ Ab-cO8lirdg gL REL i 8p@FforH WhichGhe aftd the

sol enoid val v

cooling operation of the indoor unit (1B) and the cooling operations of the cold storage
unit (1C) and freezing unit (1D) are carried out at the same time; 4) a second air-cooling
and freezing operation that is an operation carried out when the air-cooling capacity of the
20 indoor unit (1B) is deficient during the first air-cooling and freezing operation; 5) an air-
heating operation in which only the air-heating operation of the indoor unit (1B) 1s carried
out; 6) a first air-heating and freezing operation in which the air-heating operation of the
indoor unit (1B) and the cooling operations of the cold storage unit (1C) and freezing unit
(1D) are carried out by heat recovery operation without using the outdoor heat exchanger

25 (4); 7) a second air-heating and freezing operation that is an operation carried out when the
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(7b) of the freezing unit (7D) are opened while the outdoor expansion valve
(26) is closed In such a situation, a refrigerant discharged from each of
the inverter conpressor (2A) and the first non-inverter conpressor (2B) is
allowed to flow fromthe first four-way 15 selector valve (3A) to the

i ndoor heat exchanger (41) via the connecting gas pipe (17), and is
condensed. The condensed liquid refrigerant flows fromthe second

connect i rgr-héativi tapacite dflthe ihdodrhaitf (1BStis exdessied idogng tipufitht pirgralidd hndi a
the receiver (14). A part of the liquid refrigerant flow ng through the

first corm&%gr&elrdtﬁw ghdPBPE thitd hairlieafihg aNPEebAng lop¥ratibh %a& heas %b@lraﬁé@r age
heat exchanger (45) via the cold storage expansion 20 valve (46) and

evapor at [

flowng t AHou (&E%%p% (g {]ﬁ%g?l]ﬁe allcngrbﬁhc?ﬁﬁa og?%gt(ﬁﬂ clgg&lg (ﬁ)trfnggﬁ ﬂ-#l} ow

t hrough the branch uid e (13), and to flowinto the freezing heat
exchangerdiCRepfing pod #ﬁ%‘%%’gﬁwg expansi on valve (52) and evaporate. The gas
refrigerant evaporated in the freezing, heat_ exchanger, (51) i s_sucked into
the bobster cdhgeaalareachf tharporeppsratiegsdyill hemore snesiiralbzlegerherar ged to
the branch gas pipe (16). 31 The gas refrigerant evaporated in the cold
st orage heat exchanger (45) and the gas refrigerant discharged fromthe
boost er conpressor (53) are joined in the | ow pressure gas pipe (15) and
returned to theAir@oeliigOpemtipfiessor (2A) and first non-inverter conpressor
(2B). By repeating this circulation, the inside of the store is air-heated,

and at the sang fe alwsohﬁg%emfdnd&u?Ehetdwxeco%mg@ﬁa%&@bfm@Iusijo%tr Qﬁ@gﬁzmd the
i nsi de of the showcase for freezing are cool e That is, the cooling

capaci ty d&ﬁxé%p&ftabu% BEgLr-Qb llﬂ?gp%gtllc% 3 HAIEnHIG 2(ﬂ1g%m%ﬁtgr rﬁ&%ks‘&g uni t

(1D), e alr-heating capaci condensation heat) o uni t

(1B) nce thus carr .out 100 % CQV, <Seco
(19 gie a» I %Psggwwgesaser?f%??w G e i Gpicfedd thé ﬁa%awf‘r'av g
operation is an opg gtlon carrjed qut when the air ZR'Sa pacity of the
i ndoor urforPrassyr |($Bxnds SRy IOPHBVEIE PARRIESSAF r ?rmg fdoqr &%°hg
operation. During this second air-heating and freezing operation, as shown
in FIG sneqhﬁelsmr(m {nefhe senopd chawel. (And o Y]H‘efﬁfﬁtsftonﬂBYmehmeé‘%sob@#@raé sor
(2B) formthe 15 conpressor nechanism (2D) in the first channel, and the
second nowcdndyeen-isvertasnqampsesser (200) seargngras tthe comprestos suechapiema@ill in(the) i n
the second channel. In addition, not only the inverter conpressor (2A) and
first norsecomdehirmel aodmveassor (ZB) are driven, but also the booster
conpressor (53) is driven. The second non-inverter conpressor (2C) is
deact isat ed. Further, as indicated by the associated solid lines in FIG. 2, the first four-way

selector valve (3A) and second four-way selector valve (3B) are each switched to the first

state, and the third four-way selector valve (3C) is switched to the second state.

Furthermore, the outdoor expansion valve (26), solenoid valve (7a) of the cold storage unit

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

20 In such a situation, a refrigerant discharged from each of the first non-inverter

compressor (2B) and second non-inverter compressor (2C) is allowed to flow from the first

four-way selector valve (3A) to the outdoor heat exchanger (4) via the outdoor gas pipe (9),

and is condensed. The condensed liquid refrigerant flows through the liquid pipe (10) and

then flows through the second connecting liquid pipe (12) via the receiver (14), and the

25  refrigerant further flows into the indoor heat exchanger (41) via the indoor expansion valve

23



20 Since the second air-heating and freezing operation is an operation
carried out when the air-heating capacity is excessive during the first
air-heating and freezing operation, the second air-heating and freezing
operation is simlar to the first air-heating and freezing operation with
t he exception that the second four-way selector valve (3B) is switched to
the second state as indicated by the associated solid lines in FIG 8 25

Accor di nghy) arid ?bra@és tHiR &Rboi8Rr @hitrefligsrhanesd ffdx@mhee@meafngtga@ ipyerter

32 conpressor (2A) and first non-inverter conpressor (2B) flows |nto t he

i ndoor ‘?i"? | ol ]%%Wep%l()gnden h‘ég@%ﬁﬂ%‘%ﬁ-lﬁ e?c&}ﬂg egéolﬁ’s(ig\z{n tﬁ@ﬂ%s?}ﬂgjrand

freezing o & I qul riger romthe second

connectln | i UId th ecei ve 14 e branc ui d pipe
(367 andvshisle oo O (4K nd Sarond PEEvad St ke TBh L AR 58 i W

t he other hand, the_ other part of the refrigerant discharged fromeach of
the i nvernr@ﬁsu&gﬁg refigerant sAptughegd toithe secrah nPPrnverisr cmBRRSHOS §4r). WP the ows
fromthe auxiliary gas pipe (19) to the outdoor gas pipe (9) via the second
f our - way atldrguertoof thalgesref@@rantnd divertsd ffoou thewmgtier pipet(6¢) ofahe seqoBd)nonand
condenses in the outdoor heat exchanger (4). The to condensed liquid

ref ri ger dfiverfer @omptdIsaUQ@T) ttdiehd bightle pipe {6e) dfd)is retaimed tohie Firsyuba-inverter
refrigerant fromthe second connecting liquid pipe (12) to flowinto the

receiver & SN2 D) MRBuét MeIhird FRHIPayt R ctdrhvilve 30N e By AGedtingUhélatiivee
(11). Ther ég%%sgr @g)par ?éof thle l'i qui refcr |rgerv§§t ?I ov&l %getr?rgougﬁ t he

first C0'H%?&}Heﬁ%L{Engl%’dndofﬂhé’ﬁef&#ﬁm' e AdrOUSH-deydd oW i nto the cold storage

heat exchanger and evapor t he ot er hand, the other part of

(13) 19 a1 1 ondh “EG B pcl a0 ik O %ﬁtﬁ%@eﬂé@% St&@ﬁﬁ%ﬁé@%’ﬂ?@ﬂeaﬁwag lof 0P

evapor at e %nd |s then sucked |n{ boost er co ressor The‘%

ef ri dor dhe TEtonssr BV EiEr PFESseo| 2B & r 356N BOR-1NYE ﬁa?@%ﬁreisasfz%&n@ E gas
refrigerant discharged fromthe booster conpressor (53) are joined in the
| ow pr esshe epepurg pf a@ ipdopy expansiast Yalyeed2), Jor preammple,jang sonteiled WC@%FG (2A)
and first non-inverter conpressor (2B). By repeating this circul ation, the
i nsi de ofwiththeszineeoling lead insidattbeirocandOaly enecofithesompressors B, ey b¢ ¢ he
showcase for cold storage and the inside of the showase for freezing are
cool ed. Tdpetateds, the cooling capacity (evaporation heat) of the cold
storage unit (1C) and freezing unit (1D), and the air-heating capacity
(condensation heat) of the indoor unit (1B) are not bal anced, 25 and the
excessi ve condensation heat is discharged to the outdoors through the

out dogs heat 3FreeALOpRAREN4) -

In the freezing operation, only the cooling operations of the cold storage unit (1C)

and freezing unit (1D) are carried out. During this freezing operation, as shown in FIG. 3,

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

mechanism (2D) in the first channel, and the second non-inverter compressor (2C) forms

20 the compressor mechanism (2E) in the second channel. Moreover, not only the inverter

compressor (2A) and first non-inverter compressor (2B) serving as the compressor

mechanism (2D) in the first channel are driven, but also the booster compressor (53) is
driven, while the second non-inverter compressor (2C) is deactivated.

Besides, as indicated by the associated solid lines in FIG. 3, the first four-way

25 selector valve (3A) and second four-way selector valve (3B) are each switched to the first
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<Third Air-Heating and Freezing Operation> The third air-heating and
freezing operation is an operation carried out when the 5 air-heating
capacity of the indoor unit (1B) is deficient during the first air-heating
and freezing operation. During this third air-heating and freezing
operation, as shown in FIG 9, the inverter conpressor (2A) and first
non-i nverter conpressor (2B) formthe conpressor nechanism (2D) in the

first chapigl andisk thifl FEGORSY ReRclon WaIVee{3CORPRILS SiWitcheL)to fthE Nirst BRite.
conpressor mechanism (2E) in the second channel. In addition, not only 1o

the inverd e LRomR" ﬁ)%%%fen%%légazl\é{ gaz bf H%nécjlcggtﬁhg%runﬁ GRS e AEbifDslvsecond

non-i nverter conpr essor rrven, so the”booster conpr essor

(53) is iveRn., Sknce the. third air-heati nd freezing.operati i.S,an
bpor at 1 ort RPF MealiBE g, i FhA 4af pherddy bh® (BF BulepGP bR el 28 e
when the eyaporation heat is deficjent, during the first air-heating and
freezi ng IBEROF SEpion/aed ) ate glosedeat i ng and freezing operation is 15
simlar to the first air-heating and freezi n% operation with the exceptions
t hat the openilnguoli atsitoatdern, dowsfrigesgtsichargedifrom ¢arh)ofithe soiertentorepressend t he
second non-inverter conpressor (2C) is driven. Accordingly, a refrigerant

di schar gqa@Af raat feachoinveher torugretser (2B)vjpr elksaed (0289w ffom she fiog-fooreny er
conpressor (2B) and second non-inverter conpressor (2C) flows into the 20

i ndoor hegfec@¥GARBISA) tdHihe HitdodrNRaCORABer (4) P2 $hePbiRBodrlohd 9§ Ofidgpses
as in the first air-heating and freezing operation. The condensed |iquid

refriger I I b4k g 12)

racel ver IS TPRESIIARR AL 1 GREARENL Y oG PR bHOIUbPaddfhen
liquid refriger t v 14) | t i.r

connect | i SR bl TRE BB L) LBl -AbEHE Ll nd iR ot g

t hrough the. 25 first .connecting liquid pi.pe (1 is allowed to flow.into
the o8l o eFigeit ThBi e crlgaroraes eat Ref gty ioPe cald TP EIRRINEN ¢ he
other part of the |liquid refrigerant flow ng through the first connecting
liquid pipbve(48)andsevaperaieeéd to flow i nto the freezing heat exchanger (51)
and evaporate, and is then sucked into the booster conpressor (53&. The gas
refrigerant evapdreaatber hand: the athrrdastofrthe Bamd gefrigreanh Agwing heughribe fire gas
refrigerant discharged fromb5 the booster conpressor (53) are joined in the
| ow pr esswgneeaiag ljsupkpipe §11)dimvs thrangheable branth bquid\pepe @3),codphesfows {(24) and
first non-inverter conpressor (2B). On the other hand, the other part of

t he |i quitte fre¢ézinhgRe¢adekcHangen (Shevis dedreceing(ekpansidnovidve (32pardde apotactaoThbeat
exchanger (4) via the liquid pipe (10) and evaporates. The evaporated gas

refri ger ank rbirpefant BUApsghied NEtRUEERMG 18536 eétRBedr51) sl Rked Hi®UEbIRAET 10
suction pipe (b6¢c) of the second non-inverter conpressor (2C) via the first

o 1 P U B sl S it ) o

The gas refrigerant evaporated in the cold storage heat exchanger (45) and the gas

refrigerant discharged from the booster compressor (53) are joined in the low-pressure gas

pipe (15) and returned to the inverter compressor (2A) and first non-inverter compressor

20 (2B). By repeating the above-described circulation of the refrigerant, the inside of the
showcase for cold storage and the inside of the showcase for freezing are cooled.

Since the refrigerant in the freezing heat exchanger (51) is sucked into the booster

compressor (53), the refrigerant pressure in the freezing heat exchanger (51) is lower than

the refrigerant pressure in the cold storage heat exchanger (45). Consequently, the

25 refrigerant temperature (evaporation temperature) in the freezing heat exchanger (51)
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By repeating this circulation, the inside of the store is air-heated, and
at the sane tine, the inside of the showase for cold storage and the

irnsi de of the showcase for 15 freezing are cooled That is, the cooling
capacity (evaporation heat) of the cold storage unit (1C) and freezing unit
(1D), and the air-heating capacity (condensation heat) of the indoor unit
(1B) are not bal anced, and the deficient evaporation heat is nmade up using

t he out dartomeat-469C;hadoge refrigeraf) tefmpératiné 1evapbrabos aselpésatipg)eiashie>col$ i n
t he description made about each of the operati on nodes descri bed above, by

control i Ri 19nd P& EGRO! foY Bkl 3C) . the first non-inverter
corrpressosr f%%?eags t Ieésg?: (():orrpressoro \ﬁﬁps is used in a switchable
manner bet wee channel dg. c 0l / reezing
operati on and%%ﬁﬁ%géézﬁegﬂé "ltlz)lh’dgleci!l '(‘:’gﬁ Pg‘ﬁ d%?l& gﬁ‘ Ppé}%q? {tln(g)lrlll-ng
operation. The firs ter cQ ssar (2B) ed in
above- de irst
b d s‘EY‘?rEFédCCE\’@mSOB éPg et afthetip ﬁ%&t‘Vﬁg%W rff!; Hﬂ%ﬁﬁ’é?t 0% ngf'
non-i nverter conpressor (2B) is used for a cold storage/freezing operation
duri ngd t Havéries spmpeesedRAD rtencqniotied Bysed @ lnwy-prigesure refigesant peessreyPand
freezing operation (FIG 4), during the first air-heating and freezing 5
oper at i ordetdeted by jhe lduwrpragutehpressco sehsan (65hefat iexanEle daridr they thegopereioatis on
(FIG 8), and during the third air-heating and freezing operation (FIG 9);

and the fdarsdd diftfin hdvvRiahed wRRRIRY P&eig 1648) is used for an air conditioning
operation during the air-cooling operation (FIG 2), during the second

ai r-cooling angf xgﬁnflengl ﬁa?@r l\;\?%)blgn:hé Eﬁ ifrol ¥ar th8 Mekréide bR theldiG1RemBRALT Y

operation (FIG 6 e first non-1nverter conpressor (2B)

et h P o ?@'&W “‘%§‘?9’“S"?§fﬁ5§f’§{"t§‘§@v { (ipreish (2 A] gﬁ”‘@”ﬁﬂ@?”é‘?ﬁ“a fike "9
o T, Tonapva dotmarer (S ebdatet T an W Tofd R hitfnel SRRERRS vt b ' °

conpressor. (2B) for t he conpressor nechanl sm (2E) in the second channel
by switcHll acteneenf HP&’G m\eurﬁer ﬁarypgeé&%é%} h3segn lrzogasedtp%@a@mdh%ﬁe@e
(hereinafter, called 15 "ON state") mainly when the first non-inverter
Conpr essdON¢pB)rterscamsesseio (2Bnisadrivesonnd @i dhe sryne piaea thedisplnesneent \ift the
reference to the flowharts showmn in FIGS. 10 and 11, description wll be
made abounvertes dORpDESSors (AA)CTsi neduaedntioritd murdi mulre THiered frérm if thealpadéd Gother
valve (3C) for swtching the first non-inverter conpressor (2B) between a
col d st oriageadedecer digplageaient iofnhe invandr asmpressot (RA) tis dierdagedowhilathe first! t
shoul d be noted that, in the following, the description will be nmade about

t he cesnt ri@n-iavetert Ekﬁnl&\éésbﬁf'(lZBQ iDadepeaptivdel. f iThstarpiing ©aplthe1gompsl foredmei ng
operation (FIG 4) and the second air-cooling and freezing operation (FIG

5) I'n thigghdiRWcdramht cohprest&Pdisl lcen':ént' t?nefdpéﬁafnoﬂ%()ﬁ&éﬂ;é”'ﬁﬂth\é’ﬂ%nh@f &' th8ot
the third fourway selector valve (3A) is in state, i1.e., whether or not

the first; ?gm%et#eﬁgéo%prg{gopﬁgagmg{lsg)%ﬁ))mt,e used for an air condition

operation r or operat| |s the second air-cooling
and freezing at i

0 n re i S rgcess
Goes Lo step SFURHRGR 3ﬁuwﬁﬁa § BTG Rutefalresensing YRy s pforkled
conditi o ng ca}g)aclty(htjs1 i cient based o ""?f her. or pot the, crlterl a
for an ailPr X aPENRET Hgthe KlhHOMEr KRS ¥H 46} rand frgezing gxpppsien valve o 5
determ ned whet her or not the col d storage/freezing capacity is deficient
based2bn MRkt hleg sase goss for eaeh of e delkayang prasatiang. si de | ow pressure (LP1) is
hi gher than 2. SKg/cn2 (245KPa). In this case, if the determ nation result
is "YES', the air conditioning capacity is su~cient and the cold
storage/freezing capacity is deficient; therefore, the process goes to step
ST3 <First Air-Cooling and Freezing Operation>

In the first air-cooling and freezing operation, the air-cooling operation of the
indoor unit (1B) and the cooling operations of the cold storage unit (1C) and freezing unit

25 (1D) are carried out at the same time. During this first air-cooling and freezing operation,
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in which the third four-way selector valve (3C) is set to be in the OFF
state, and the first to non-inverter conpressor (2B) is swtched to the
channel for a cold storage/freezing operation (i.e., the operation node is
switched to the first air-cooling and freezing operation). To the contrary,
if the determnation result in step ST2 is "NO', the process goes to step
ST4. In step ST4, it is determ ned whether a requirement that a difference
bet ween afy shewduh FIde 42iHe ih@RL (cBipF@sdri@A)and st noAdaodrtes WekdpRidsor (2B)
tenperature (Tr) be higher than 16C for continuously 6 m nutes or nore, or
anot her r [ t i ugt.i r I l: t han
i%ﬂﬂithggggll&){/és mgaﬁn Ssﬂlg?ﬁfn)oﬁl ﬁl% Ty Eﬁl ﬁ?‘e%?‘al tffe gé@o}nd %%nllg\:/)@{er

22C for co m nut e re1s sat and 1t s a

det ermi ned whet he r. not . the cold storage/freezi si de | ow pressur.e (LP1)
s hi gher CHRAFFSST @) faries the gempiessor preChip (S 12 hesssandhanel Ip agghgion.
requi renents 20 concerni ng t he i ndoor tenperature éTr) is satisfied, it can
be j udgedhe paerten gompressor d#A birstOn-HEH T COBPFESSEY @By |apd sersind noRERYETSF e
the process goes to step ST3 in which the first non inverter conpressor
(2B) i% ssenpréessdr 26 )tanediveanarsl the boostercmwimpressan (@3 pisfatsoalrivay operation. It
shoul d be noted that the indoor suction tenperature is represented by
(MaxTr) in st efurthed thefisufoirivid sdrsr ivalve §BA ), Sedtnd folnwh selsaidiabiel @B t hat
a plurality of the indoor units 25 (1B) are connected. 37 If the

det er m nafrdQRird Festlvay Seleds) vdlve E(OPar&t4ch $WAEchRA 6 BRSHSPRAtelR iddiERePSBy- | N
step STS, it is determ ned whether "or not the follow ng three requirenents

are sati st ed. i n tyt t f i j (o)

or essar e (LA REh R BRI FIR 40 driliord BORRnAETRE T T Sty | oy
the first_conpre means (jnverter onpr essor 2 e operated,at a
i rmum {FUARBHED LEGh A (e sple i Vefe e P et e et (il o PERa

i ncreasing the cold stora e/{rgezi ng capacity be net. If all the

requi A&netfie Quidoar expansien xgve (261 isfleedss goes to ST3 in which the first
non-inverter conpressor (2B) is switched to the channel for a cold

st or age/ f r eezi Mgueiasivation, refriggrants dischasged fromghelinviesai epinrragsat (24), fisst not
necessarily satisfactory in this case; however, if the cold

st or age/ fraseiniverter loompagsaer (2B)iand de¢dndi mmtineertar compregbort (2€)iane grinegk in the
conpressor (2A) is operated at the maxi num frequency, the first

non- i nverhigh-posssgpe egms qripd 28) flovedwirbmhed fiat tfha-wiaselettof onlva Bal) do the
storage/freezing operation, i.e., the first channel, irrespective of the

state of duidodthea@lchhnder &) @k the oudbdr gu3i pige NEeht tetdenstAUSThet dvmderzed at i on
in which a higher priority is given to a cold storage/freezing operation is

carri gg Oguid RefBérAhEs BISWE! MW tiroBEh m@&%um };iﬁ@('ld) hed 1odiObR&S totADdrst i f

the determnation result in step ST5 Ts e cold storage/freezing
connecting liquid pipe (11) and to the second connecting liquid pipe (12) via the receiver

(14).
The liquid refrigerant flowing through the second connecting liquid pipe (12) is
allowed to flow into the indoor heat exchanger (41) via the indoor expansion valve (42)
20 and evaporate. The evaporated gas refrigerant flows from the connecting gas pipe (17) to
the suction pipe (6¢) via the first four-way selector valve (3A) and second four-way
selector valve (3B), and returns to the second non-inverter compressor (2C).
On the other hand, a part of the liquid refrigerant flowing through the first
connecting liquid pipe (11) is allowed to flow into the cold storage heat exchanger (45) via

25 the cold storage expansion valve (46) and evaporate. Furthermore, the other part of the
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capacity is not deficient; therefore, the switching of the third four-way
sel ector valve (3C) in step ST3 is not perfornmed, and the process returns
to step STI. Next, if the determnation result in step ST1 is "NO', the

apparatus is in a state in which the third four-way selector valve (3C) is
in OFF state, and the first non-inverter 20 conpressor (2B) is used in the
channel for a cold storage/freezing operation (i.e., the first air-cooling

and freezjgiil RBEERItTTOvifg FR00LIE theOfils) corlnRcfittl Bfid e (NLisPAIRGRISoGRMS tO
step ST6 sqhovvn in FIG 11gi n V\%i ch whet her o]fg nc(l)t ?ﬁ)e (tco d storage/freezing

side is LG cpAl:qi r.m =0l d
ot or age/ 1suk UEMaoP Rl b AP o R RN RRT TRk 18G: Qnly (0 18me)
for contipuqusl.y 30 m nutes o re, and furthernore. 25 whether .or not the
ai r- cool it TERple FrAs O s 320 Al YERLPIH DB B SR Regn 1Y 38
the indoor tenperature (MaxTr) is equal . to or higher than 26C. If the

det er ni ndtecangrheat prchanger (gl is sy¢ked Jpigthe goa%@scwrg\%s@rp(séﬁnql ROppTEEsedt he
third four-way selector valve (3C) is switched fromCOFF state to ON state,
and t e fandss thewdischavgaditetheomapehegaspipe((@8). i s used in the channel for an
air conditioning operation (i.e., the second air-cooling and 5 freezing
operation is CEfergagdefpigedant bfapbhutediiat the doldastorage heas ekdhahger(4S)paridlihieigas " NO',
the process goes to step ST8 in which whether or not the cold

st or age/ fre@Réiang dﬁbl@b@%émlartﬁéswseer(cb%}esb& éb(@)/\@ré n&éih@d“in%h%—%?&s&ré%@i@a) :

If this ow pressure (LP1l) is lower than 2. (Kg/c (196KPa), al nost no

freezing/ pglg% glﬁitaﬂﬂ 88reAREGhd Ynvkier &gﬁi%:rfzfsgr ?2& ﬁlrspﬁorﬁfr@%;ﬁero&%r%é}gs,solr "

freezing/ 0 storage operation I ose ta therno-ol ere

t hat cas it)rrespective of the state of the channel for an air conditioning
operation, the process goes to step ST7 in which the third four-way

sel ector valv 30) i.s switched from OFF state_.to .State so. that the

rr et Mhons (nvabt Eepeatiiin Mbsame doty OEh PoWRliab of the (SIHESHbtn el 0P ofin
conditioning operation. Furthernmore, if the determnation result in step
ST8 is " Ntyreis#Hecopled agd atibe same tins, thedpsiderof the phayrcape forgoldistorpge andithe ni ned
whet her or not the inverter conpressor (2A) is operated at the m ni num

f r equencyinsidmef theshaydasefor &retang argcgoledg t he col d st orage/ freezi ng capacity
are net. If the determnation result is "YES', the cold storage/freezing
capacity is excessive; therefore, in step ST7, the third four-way sel ector
valve (3C) is switched from OFF state to ON state so that the first
non-inverter cMgonbARFCAaliBy ahd Fregidg iOpetdtienehannel 20 for an air
conditioning operation. To the contrary, if the determnation result in
step §M9 is " NJe sebbf Qi@cdoﬁi%iérﬂgﬁéézﬁxfgeéﬁé?ﬁti&ma@a&irﬁéd St vith 18 GRS®LRS
therefore, the swtching of the third four-way selector valve (3C) in step

ST7 i's nobpn&fyf 8f WA inddBH uhREIB) Gs &RIicleRt WuARg Re first air-cooling and freezing
operation, and switches the first non-inverter compressor (2B) to the channel for an air
conditioning operation. Although the settings made for the second air-cooling and freezing
operation are basically similar to those made for the first air-cooling and freezing operation

20 as shown in FIG. §, the second air-cooling and freezing operation differs from the first air-
cooling and freezing operation in that the third four-way selector valve (3C) is switched to
the second state.

Therefore, in this second air-cooling and freezing operation, like the first air-
cooling and freezing operation, refrigerants discharged from the inverter compressor (2A),

25 first non-inverter compressor (2B) and second non-inverter compressor (2C) are condensed
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step STI shown in FIG 10. That is, although there is a possibility that
the air conditioning capacity mght be deficient in step ST9, the control
fn which a higher priority is given to a 25 cold storage/freezing operation
is carried out even in that case. 39 As descri bed above, the first
non-inverter conpressor (2B) can be used selectively in the first channel
Side ci rcuit for a cold storage/freezing operation and in the second
channel shdRe 6itd6eH eaf OxchafpeRi(4), a8l divipopditd th P e#dor GBatoeXchanper (sw?,tam ng
the third four-way sel ector valve (3C) based on the cold storage/freezing
capacity and 8l dhaf o dad) QR iRe GaRdHaNeer(BECt S Of Enbodi nment

Accor di ng tog% E%tprege%?ger?‘gogi rreﬁt% ?a'ri; t%e %qtrzgt where the refrigerant

di scharged fr he inverter..co essor A) gircylates only thro the f
st “channel o istidfporly B FERRRRL SRERabf ol bR, BRarr Bichendto bidh
second non-i nvertg;}re f?orrpr essor (2C) ci rcug %%es t hrough the second channel

si de ci r dtuned; inetheeiist gen-invertar semaregiad @By And mecandr 8en-HyReR ERTPRIFSSOT
conpr essor SZB%. is allowed to switch between a state in which the

ref ri ger dB8C)cwhidaithgtrefigeranbennordied inj qagh of ferneld sterage heatrexghangandtSdaed her
state in which the refrigerant circulates through the second channel side
circuit. freezigteat ewchatmer (319 is reuanéceto the imveses@mpt&ss62@A )i Syfliskgdhyt\wsed in
the first channel, the second non-inverter conpressor (2C) is fixedly used

in the segpiffesbannBl ZCEHﬁthUéﬁarfﬂel $dr AM0dir ESHARIdnRg SRTRIAS & QAefi€idMy inthélsed
in a switchabl e manner between both of the channels. Since the nethod for

swi t chi ng,:opl \: I &t =1 rter conpressor (2B) is adopted as
uggl%)c%f/lg,y&?%efccltf/?s oli}ﬂ)gnéamﬁe

descri be e co tion pattern of the three conpressors (2A, 2B,

20 2 b i_mpl f he. .Di ,
S be”con o<1 gn AR, LB grBRY HERRAERLLAPPRLNL bl B o
of the conpressors e re(gﬁced, t he cont Olrli.ﬁepgre()f can be

'§2Aﬁ B, 2C), can 3 ;
carri & oftCARBRCELER 2] Hhe SERANE AT rCOOH S SNhY S NIB BTG IHEFSERR daFour - way
sel ector valve (3C) between the first state and the second state in this
case, the second conpressor neans (2B) can be 25 switched between the first
channel and the second channel; therefore, the operating status ~o can be
swi t ched by a shpleatieg\Operation” control . Moreover, since a higher priority
is given to a cold storage/freezing operation, the quality of product can
be mai nt ai ned Inithtaichedtaigripgrationy erigthe dilbeagiag opeftiogef thatindooapuait 4B)ds i n
each of the cold storage heat exchanger (45) and freezing heat exchanger
(51), andaifiel gits Dueingitkie arrHeaivapperaticar as shawreini FIGo 6] the émterter exa@ssger
(41) are separately circulated through the first channel side circuit and
the 15 (2A) forms the compressor mechanism (2D) in the first channel, and the first non-inverter

compressor (2B) and second non-inverter compressor (2C) form the compressor

mechanism (2E) in the second channel. In addition, only the first non-inverter compressor

(2B) and second non-inverter compressor (2C), serving as the compressor mechanism (2E)

in the second channel, are driven

20 Further, as indicated by the associated solid lines in FIG. 6, the first four-way

selector valve (3A) is switched to the second state, the second four-way selector valve (3B)

is switched to the first state, and the third four-way selector valve (3C) is switched to the

second state. On the other hand, the solenoid valve (7a) of the cold storage unit (1C) and

the solenoid valve (7b) of the freezing unit (1D) are closed.

25 Furthermore, a superheat control based on the pressure equivalent saturation
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second channel side circuit, and sucked into the first channel side
conpressor nechanism (2D) and the second channel side conpressor nechani sm
(2E), thus carrying out the operation in which the refrigerants are
evaporated at different tenperatures in the heat exchangers (41, 45, 51).
Accordingly, the evaporation tenperature in the indoor heat 1o exchanger
(41) required in an air-cooling operation, and the evaporation tenperature
in each atmpératueelcbtiral dgethberiv-pressued geéssiiréSenstrd (66)cani N@e hemperargbanger
(51) required in a cooling operation can be separately optinized, and thus

an incr ead%?ec dd tff;qge Q@dﬁlolﬂ%rﬁ L @YELnsHI6813 Iﬁ@fforﬁ@&%f %Q%%mh of IR RERRENT

i nventi on, | om ng no |f|cat|ons may be made to t ove descri bed

enbodi nment . t hou t he sor neans 2 or med
by usi ng SRR T 28 iR SOk nirh Bisaf SHARE BieclR BoksEed ty3hs *anc
third conpres ns 20 (2C formed by using a nop-

conpr essdhd Q%ﬁﬁhbe’ﬁﬁ@%ﬁﬁerﬁﬁbb&sﬁ% 'q“‘gﬁémi’?ﬁaté’ée MR gg%b‘rp W§X§%Wﬁ%ach
be formed by an inverter conpressor, or the conbination of inverter and
non- i n¥ erapehingsrthe indeos expansion vahen@al. TAE centieltafithe ppenings of thetoutdoor
conpressor nmeans (2A), second conpressor neans (2B) and third conpressor
means (2@xpamsyoreaddie hjbﬁ)f ardniadodryexpassiomn vel ve Ay BSmaied out simayladydch abhair25
formed by a plurality of conpressors. For exanple, in the case where the
total nure@fin®iodd ddscrib&ubapswessors is five, the follow ng conbinations may
be enpl oyed: <a> the first conpressor neans (2A) is forned by two

CONpr essors, tfegRRcH Eﬁha@ﬁ%ﬁp b Ereft{Yerdi® Qﬂ'i‘s%héx%@ ﬂ‘o?n feQEHr%FI tl}R-:y ﬁ?st Srio'ﬂgh\?erter

conpressor, and the third conpressor mneans formed

IS
conpr essocro%lpr?%%or (?iij aMi Eés ond QBRI fverf c%ﬁ@?sgéé@) 1'5 3l cgv?ér(rfé‘éqbow frgmhe first

conpressors ECOI’I COITpI’ essor

compr S8agpir-w8Y oS vl &c@r{ﬁ"‘.?@i@ﬁporr@a ke @fvaa‘r’ ”‘S’.foa g Bhipee

conpressor, the second conpressor s .(2B) is for t hree
conpr essdid) A% AANdeRsady sondepsed s 5 refLZtsFrqng opgh ahes sergnd
conpressor; and <d> the three conpressor means are forned b

conbi nat i @Anestmeriquithpipe KE2)aanshthen Bows i e reetiver (bh: tihtﬁmlhltf;/e brtan@h H@td)

nunber of conpressors is not limted to five, but may be appropriately
changed. pipe §60h Therzager, tlvm&qthérrefrlgenaseﬂawsirrtg the ewdmrdesbexchanger (d)uvial ity
of conpressors to formeach of the conpressor neans (2A, 2B, 2C) may be
appr opr i aheloytdoboarggahsion valve (26) of the auxiliary liquid pipe (25) and evaporates. The
15 evaporated gas refrigerant flows from the outdoor gas pipe (9) to the suction pipe (6¢) of

the second non-inverter compressor (2C) via the first four-way selector valve (3A) and

second four-way selector valve (3B), and returns to the first non-inverter compressor (2B)

and second non-inverter compressor (2C). By repeating this circulation, the interior of the

room is air-heated.

20 It should be noted that only one of the compressors (2B, 2C) may be operated as in

an air-cooling operation.

<First Air-Heating and Freezing Operation>
The first air-heating and freezing operation is a heat recovery operation in which

25  the air-heating operation of the indoor unit (1B) and the cooling operations of the cold
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Besi des, al though the four-way selector valve (3C) is used on a

| ow- pressure side 15 of the conpressor nechanisns (2D, 2E) so that the
second conpressor nmeans (2B) is switched between the channel for an air
condi tioning operation and the channel for a cold storage/freezing
operation in the present enbodi nent, the arrangenent may be enpl oyed in
whi ch a conbination of a plurality of solenoid valves is used instead of

the four -¢&igs ehie CXOYandahy Geézhg uni? 01 e Rerizd oat wathblitusig théeudeschidapt | on
has been nade about the refrigerating apparatus for carrying out air

condi ti Orﬁx@ﬂ%rﬁgpgﬁ. Pupihadsis 2 aiﬂl%%ﬁ%%‘&m@ﬂ@ézﬁg SPFatidn, 1hoARAN F1EF Ghé PE

enbodi nent veral | “arrangenent the apparatus nay be appropriately

changed sQ that the a tus Vi de: yst ihg out ai

condr L ol NI ey 0L FARL BT B el SRR (B8 S st efsarmy a0
APPLI CABI LI TY As c¢ri beq abpve, th resent invention is usefull

appl i cablB*GgNSE¥ &i);é}‘é § HEt &Efb'é’felataﬂ .SeFQ@‘i nOR{IXERRY qompressay @@eﬁgg’(’f‘ ng
apparatus in which conpressor nechanisns (2D, 2E) of a refrigerant circuit
(1 E) conphe spomgresgnsimeshanion (2Een theasecendcehanagdr In @addifiop.4mt oply) thednverigp 5
channel s are fornmed by conbining three conpressor neans (2A, 2B, 2C), the
appar at usconipaessot €XA)zad first hbadinvehter canpressos ¢2B)re@ndrived Abut2dso £1€) baostepr i se:
a first conpressor neans (2A) used only for the application side heat

exchangergoniptéssoSEB) istirivee Thé sdcofdasive®ér dohprésksrq@ly is deasaesdd

conpressor mnmeans (2B) used in a sw tchable manner between the application

side to heat exgHANIAS fhdlcARd Mline &s%&?t)eﬁis%& l%@ﬁﬁ"‘#lg@ﬁ ttl*fk?ﬁfét BtH-vay 2Nd

the application side heat exchanger (4 in the second channel of the

cliouit: A TN B OIRARRL (TR okt SR Lo HE, AP LEHOn

si de heat ™ eXchanger e secon annel o e clrcul
o 95T S PR DR EESS el L B BT bR b
\ngysjm_elt gﬁé{g{}@\r/rgl)r\é,eth(e?)sae’no%ngal;[/eh(67af)% rtl;emg)){d gt%lraeg%tu%rit (\i%s \éﬁd g}?ecs)olén%i %l(frg dto
(7b) of the freezing unit (7D) are opened while the outdoor expansion valve (26) is closed
In such a situation, a refrigerant discharged from each of the inverter compressor
(2A) and the first non-inverter compressor (2B) is allowed to flow from the first four-way
15  selector valve (3A) to the indoor heat exchanger (41) via the connecting gas pipe (17), and
is condensed. The condensed liquid refrigerant flows from the second connecting liquid
pipe (12) to the first connecting liquid pipe (11) via the receiver (14).
A part of the liquid refrigerant flowing through the first connecting liquid pipe (11)
is allowed to flow into the cold storage heat exchanger (45) via the cold storage expansion
20 valve (46) and evaporate. On the other hand, the other part of the liquid refrigerant
flowing through the first connecting liquid pipe (11) is allowed to flow through the branch
liquid pipe (13), and to flow into the freezing heat exchanger (51) via the freezing
expansion valve (52) and evaporate. The gas refrigerant evaporated in the freezing heat

exchanger (51) is sucked into the booster compressor (53) and compressed, and is then

25  discharged to the branch gas pipe (16).
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between a first state in which a first port (Pl) and a second port (P2) are
comuni cated with each other and a third port (P3) and a fourth port (P4)
are communi cated with each other, and a second state in which the first
port (Pl) and the fourth port (P4) are 20 communi cated with each ot her and
t he second port (P2) and the third port (P3) are communi cated with each
other, a |low pressure pipe (15) in the first channel of the circuit is
connected to aTkdigdsi refrigetdne e(dprated ir the cbidr Sérage hpdteselung se@Sy afP e, gagnd
the first port (Pl) is connected with a branch pipe (6d) of the suction

i 6 i i FATR
pi pe ( a)remgeﬁ}g dschat e&ﬂﬁﬁ{tﬁ%%%st%rdsg&) (53? Qre?oﬁ@@%tl%gcio)(l?dré’%m@ ars] eor

allowi ng the w of refrigerant rd the first port

d 1 i t -\ i { f. t
cec o oot (R Sef MR 5 1 BBl TeR) B PRl S6Re, o
moans. (2CPB ek CRENTT T HoietCpaihe, 18500 Af s Sireds @i dnrh rimBioBBe )

of the suction pipe (6¢c) of the third conpressor nmeans (2C) via another
check %altime,(the imgide f] bei shgweese for pldstosageednd ther wsidet efwdedshowsasehfor d
port (P3); the fourth port (P4) is connected with a pipe (28a) at a high
pressur e featengodretdoeledef Thages, ah¢ codlmpuiapadityHleyaporatiarhbeanppfithetaodd sterdger med
to allow switching between a status in which a refrigerant to di scharged

fromthe sRCAT) SRNMPEQFROGNITEED) ahd Be Sir-heatingt @padifyr Qéglerishvon| hdas) ofcthennel
of the circuit by setting the four-way selector valve (3C) to the first

state, arﬁﬂd@&%ﬂ“ﬁﬁlﬁ%%ﬁtﬁéﬁnk ‘f‘ﬁ]ls‘%larryllﬂg oﬁ?%]ﬁb(gg{]ﬁéﬁ rédosghar ged fromthe

second conpressor ans (2B) circulatés throu t he second channel of the
circuit by setting the four-way selector valve (3C) to the second state. 15
3. The refrigerating apparatus according to Claim1l or 2, characterized in

that: the appligati .sj.de. heat, . exchangers. (45, 51) in the first channel of
the cilfcuit ar<e§??88$?‘r‘f@hﬁ§% @Qéﬁ%@gi@eﬁ%@ “for a cold storagelfreezing
operation, and_the appli atlonliige heat exphanger (41) in the secon
channel of thelkq $ecand afrhealingand iKesziier RSFAtRY 1hamEPIEIIK EAHAGEN! WaHhEor an
air conditioning operation; and the refrigerant circuit (IE) is forned so
that ref raigbeatingscapacithefl Hgpindeer vt (1B)ds exeassive duniaggbe dirgtar-heingiandt he
first channel and the application side heat exchanger (41) in the second
channel afreezingagperasiond Datringithis eecomt airdreptingand freezing operation, as shown in FIG.
8, the inverter compressor (2A) and first non-inverter compressor (2B) form the
15 compressor mechanism (2D) in the first channel, and the second non-inverter compressor
(2C) forms the compressor mechanism (2E) in the second channel. In addition, not only
the inverter compressor (2A) and first non-inverter compressor (2B) are driven, but also
the booster compressor (53) is driven. The second non-inverter compressor (2C) is
deactivated.
20 Since the second air-heating and freezing operation is an operation carried out
when the air-heating capacity is excessive during the first air-heating and freezing
operation, the second air-heating and freezing operation is similar to the first air-heating
and freezing operation with the exception that the second four-way selector valve (3B) is

switched to the second state as indicated by the associated solid lines in FIG. 8

25 Accordingly, a part of the refrigerant discharged from each of the inverter
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25 4. The refrigerating apparatus according to Caim3, characterized in
that the d5 refrigerant circuit (IE) is fornmed so that a sel ection can be
made from an air conditioning operation in which a refrigerant discharged
fromat |east one of the second conpressor neans (2B) and the third
conpressor nmeans (2C) circul ates through the second channel of the circuit;
a cooling operation in which a refrigerant discharged fromat |east one of
the 5 firsgmp@IBF €38PrandeARE doddhvated doMreR6P TEBT IITWNsERMSS rthéAdSor ( K&l
circulates through the first channel of the circuit; and an air

condi tiond o) i tion, | t choahef it dl ge rom
Cho thi r & SuBes (FEPME doRRALR AT U, AL ol e e Rl o
the circuit, a refrigerant digcharged fromthe first conpresso a (2A)
ci'r cul at SORRgh JIRIETRaft BRARER ohé Sfong sobnfneciiirs 51 1Aap e

di scharged fromthe to second conpressqor neans (2B) is allowed to circulate
t hrough ™ trgeeiygr(dd) viadhebrangh lignid pipe 630). anthihisaiflogys thrpughithe first comnectipg
refrigerating apparatus according to Claim1 or 2, characterized in that
the fif#stligohppeédor neans (2A) is formed by a variabl e di spl acenent
conpressor, and the 15 second conpressor neans (2B) and the third
conpressor neaDf the Ghefhand;abld otler pact dfytha réfrigecintlidsphagaifroin erhpsfehsor .

6. The refrigerating apparatus according to Claim1 or 2, characterized in
that the @paadrabiprdsSor QAYRE RstORALIAT&teF Lohpedssdri (2B) FiBRIFdnY tiehixglipcy
occurs either in the 20 application side heat exchangers (45, 51) in the

first c hf%%%pé’{)l r??j *t'kSCaHfé' 6&?8&6 iga? hgieg?i R Qéérc])ﬁ@tf&ﬂﬂwﬁl Q?ecmal\%x@ﬁ RAE"

(41) in e sec anne cuit, the second conpressor ans (2B)
is switched to the channel, sutferi t he capagit eficiency. 7. .7Jh
of 1 ger aeh i AR Sebg gt Fordcbobét B b b SaPang 4l Thss
during operagtion,. a higher priori is given to the capacity of fhe
appl i Yo | densad tiguid T éaeraé&@ﬁ&ﬁdﬁ@g*e zt%,llqw; PP (1 erchns e IGHKSBIEEEA™  he
circuit than to that of the application side heat exchanger (41) in the
second cHEpmdhe grcopdsopnecting liquigipe He) ipBawdnieshe §e°Pb’|eﬁgH)>t wddper fewsso
that if a capacitg deficiency occurs in the application side heat
exchangertrqugh thetinst ¢onneetingfliquid piphedhel of the circuit, the second 5
conpressor nmeans (2B) is switched to the first channel irrespective of the
state of the apipdreafizt,i opagi afetheelquidxefnigaget floding throtghettwefichdoomanng! of
the circuit.

liquid pipe (11) is allowed to flow into the cold storage heat exchanger (45) and evaporate.

15 On the other hand, the other part of the liquid refrigerant flowing through the first
connecting liquid pipe (11) is allowed to flow into the freezing heat exchanger (51) and
evaporate, and is then sucked into the booster compressor (53). The gas refrigerant
evaporated in the cold storage heat exchanger (45) and the gas refrigerant discharged from
the booster compressor (53) are joined in the low-pressure gas pipe (15) and returned to the

20 inverter compressor (2A) and first non-inverter compressor (2B). By repeating this
circulation, the inside of the store is air-heated, and at the same time, the inside of the
showcase for cold storage and the inside of the showcase for freezing are cooled. That is,
the cooling capacity (evaporation heat) of the cold storage unit (1C) and freezing unit (1D),

and the air-heating capacity (condensation heat) of the indoor unit (1B) are not balanced,

25  and the excessive condensation heat is discharged to the outdoors through the outdoor heat
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flows into the outdoor heat exchanger (4) via the liquid pipe (10) and evaporates. The

evaporated gas refrigerant flows through the outdoor gas pipe (9), flows through the

10 suction pipe (6¢) of the second non-inverter compressor (2C) via the first four-way selector

valve (3A) and second four-way selector valve (3B), and then returns to the second non-
inverter compressor (2C).

By repeating this circulation, the inside of the store is air-heated, and at the same

time, the inside of the showcase for cold storage and the inside of the showcase for

15 freezing are cooled That is, the cooling capacity (evaporation heat) of the cold storage

unit (1C) and freezing unit (1D), and the air-heating capacity (condensation heat) of the

indoor unit (1B) are not balanced, and the deficient evaporation heat is made up using the

outdoor heat exchanger (4).

20 <Switching of Second Compressor>
As in the description made about each of the operation modes described above, by
controlling the third four-way selector valve (3C), the first non-inverter compressor (2B)
as the second compressor means is used in a switchable manner between the first channel
side circuit for a cold storage/freezing operation and the second channel side circuit for an

25  air conditioning operation.
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10 the compressor mechanism (2D) in the first channel by switching the third four-way
selector valve (3C) to the first state (hereinafter, called “OFF state”) mainly when the first
non-inverter compressor (2B) i1s used for a cold storage/freezing operation, and the first
non-inverter compressor (2B) forms the compressor mechanism (2E) in the second channel
by switching the third four-way selector valve (3C) to the second state (hereinafter, called

15 “ON state”) mainly when the first non-inverter compressor (2B) is used for an air
conditioning operation.

Next, with reference to the flowcharts shown in FIGS. 10 and 11, description will
be made about the ON-OFF switching control of the third four-way selector valve (3C) for
switching the first non-inverter compressor (2B) between a cold storage/freezing operation

20 and an air conditioning operation. It should be noted that, in the following, the description
will be made about the control over the switching between the first air-cooling and freezing
operation (FIG. 4) and the second air-cooling and freezing operation (FIG. 5)

In this flowchart, in step ST1, it is first determined whether or not the third four-
way selector valve (3A) is in ON state, i.e., whether or not the first non-inverter

25 compressor (2B) is used for an air condition operation (whether or not the operation mode
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117 p~""$_tpenagion (ie., the operation mode’is switched to the first air-cooling and freezing
operation).
To the contrary, if the determination result in step ST2 is “NO”, the process goes to
step ST4. In step ST4, it is determined whether a requirement that a difference between an
15 outside air temperature (Ta) and an indoor suction temperature (Tr) be higher than 16°C
for continuously 6 minutes or more, or another requirement that the indoor suction
temperature (Tr) be lower than 22°C for continuously 6 minutes or more is satisfied, and it
is also determined whether or not the cold storage/freezing side low pressure (LP1) is
higher than 2.5Kg/cm® (245KPa). If one of the above-described two requirements
20 concerning the indoor temperature (Tr) is satisfied, it can be judged that the interior of the
room is sufficiently cool; therefore, the process goes to step ST3 in which the first non-
inverter compressor (2B) is switched to the channel for a cold storage/freezing operation.
It should be noted that the indoor suction temperature is represented by (MaxTr) in step

ST4 because the description is made on the supposition that a plurality of the indoor units

25  (1B) are connected.
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{lull$} ~}<}a})icq§/ is no? necessarily satisfactory in this case; however, if the cold storage/freezing
10  capacity is deficient even though the inverter compressor (2A) is operated at the maximum
frequency, the first non-inverter compressor (2B) is switched to the channel for a cold
storage/freezing operation, i.e., the first channel, irrespective of the state of the channel for
an air conditioning operation. Thus, the operation in which a higher priority is given to a
cold storage/freezing operation is carried out to maintain the quality of product. On the
15 other hand, if the determination result in step STS is “NO”, the cold storage/freezing
capacity is not deficient; therefore, the switching of the third four-way selector valve (3C)

in step ST3 is not performed, and the process returns to step ST1.
Next, if the determination result in step ST1 is “NO”, the apparatus is in a state in
which the third four-way selector valve (3C) is in OFF state, and the first non-inverter
20  compressor (2B) is used in the channel for a cold storage/freezing operation (i.e., the first
air-cooling and freezing operation is carried out). In this case, the process goes to step ST6
shown in FIG. 11 in which whether or not the cold storage/freezing side is sufficiently cool
is determined based on whether or not the cold storage/freezing side low pressure (LP1) is
lower than 2.5Kg/cm?® (245KPa) for continuously 30 minutes or more, and furthermore,

25  whether or not the air-cooling capacity is required is determined based on whether or not
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almost no freezmg/cold storage capacity is required because the state of the freezing/cold

10  storage operation is close to thermo-off. Therefore, in that case, irrespective of the state of

the channel for an air conditioning operation, the process goes to step ST7 in which the

third four-way selector valve (3C) is switched from OFF state to ON state so that the first
non-inverter compressor (2B) can be used in the channel for an air conditioning operation.

Furthermore, if the determination result in step ST8 is “NO”, the process goes to

15 step ST9. In step ST9, it is determined whether or not the inverter compressor (2A) is

operated at the minimum frequency, and the criteria for reducing the cold storage/freezing

capacity are met. If the determination result is “YES”, the cold storage/freezing capacity is

excessive; therefore, in step ST7, the third four-way selector valve (3C) is switched from

OFF state to ON state so that the first non-inverter compressor (2B) is used in the channel

20 for an air conditioning operation. To the contrary, if the determination result in step ST9 is

“NO”, the cold storage/freezing capacity is not excessive; therefore, the switching of the

third four-way selector valve (3C) in step ST7 is not performed, and the process returns to

step ST1 shown in FIG. 10. That is, although there is a possibility that the air conditioning

capacity might be deficient in step ST9, the control in which a higher priority is given to a

25 cold storage/freezing operation is carried out even in that case.
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through the second channel side circuit, the refrigerant discharged from the first non-
inverter compressor (2B) is allowed to switch between a state in which the refrigerant
circulates through the first channel side circuit and another state in which the refrigerant
circulates through the second channel side circuit. In other words, the inverter compressor
15 (2A) is fixedly used in the first channel, the second non-inverter compressor (2C) is
fixedly used in the second channel, and the first non-inverter compressor (2B) is used in a
switchable manner between both of the channels.
Since the method for switching only the first non-inverter compressor (2B) is
adopted as described above, the combination pattern of the three compressors (2A, 2B, 2C)
20 can be simpler than before, and the pipe arrangement at the suction side can be simplified.
Besides, since the number of the operating patterns of the compressors (2A, 2B, 2C) can be
reduced, the control thereof can be carried out with ease.
In addition, only by switching the third four-way selector valve (3C) between the
first state and the second state in this case, the second compressor means (2B) can be

25  switched between the first channel and the second channel; therefore, the operating status
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10 exchanger (41) required in an air-cooling operation, and the evaporation temperature in

each of the cold storage heat exchanger (45) and freezing heat exchanger (51) required in a

cooling operation can be separately optimized, and thus an increase in COP can be

achieved.

15 -Other Embodiments-
In the present invention, the following modifications may be made to the above-
described embodiment.
For example, although the first compressor means (2A) is formed by using an
inverter compressor while the second compressor means (2B) and third compressor means
20 (2C) are each formed by using a non-inverter compressor in the present embodiment, the
three compressor means may each be formed by an inverter compressor, or the
combination of inverter and non-inverter compressors may be changed.
Alternatively, the first compressor means (2A), second compressor means (2B) and
third compressor means (2C) may each be formed by a single compressor, or may each be

25 formed by a plurality of compressors. For example, in the case where the total number of
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<d> the three compressor means are formed by any combination other than the above

10 combinations, Optionally, the total number of compressors is not limited to five, but may
be appropriately changed. In such a case, whether to use a single compressor or a plurality
of compressors to form each of the compressor means (2A, 2B, 2C) may be appropriately
changed.

Besides, although the four-way selector valve (3C) is used on a low-pressure side

15  of the compressor mechanisms (2D, 2E) so that the second compressor means (2B) is
switched between the channel for an air conditioning operation and the channel for a cold
storage/freezing operation in the present embodiment, the arrangement may be employed
in which a combination of a plurality of solenoid valves is used instead of the four-way
selector valve (3C).

20 Furthermore, although the description has been made about the refrigerating
apparatus for carrying out air conditioning, cold storage and freezing operations in the
above-described embodiment, the overall arrangement of the apparatus may be
appropriately changed so that the apparatus provides a system for carrying out air
conditioning and cold storage operations, for example.

25
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10  heat exchangers (45, 51) in the first channel of the circuit, and the application side heat
exchanger (41) in the second channel of the circuit; and a third compressor means (2C)

used only for the application side heat exchanger (41) in the second channel of the circuit.

2. The refrigerating apparatus according to Claim 1, characterized in that:

15 the suction side of the compressor mechanisms (2D, 2E) is connected with a four-
way selector valve (3C), and the four-way selector valve (3C) is formed to be switchable
between a first state in which a first port (P1) and a second port (P2) are communicated
with each other and a third port (P3) and a fourth port (P4) are communicated with each
other, and a second state in which the first port (P1) and the fourth port (P4) are

20 communicated with each other and the second port (P2) and the third port (P3) are
communicated with each other,

a low-pressure pipe (15) in the first channel of the circuit is connected to a suction
pipe (6a) of the first compressor means (2A), and the first port (P1) is connected with a
branch pipe (6d) of the suction pipe (6a) of the first compressor means (2A) via a check

25 valve (7) for allowing the flow of a refrigerant toward the first port (P1);
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the circuit by setting the four-way selector valve (3C) to the first state, and another status

in which the refrigerant discharged from the second compressor means (2B) circulates
through the second channel of the circuit by setting the four-way selector valve (3C) to the
second state.
15
3. The refrigerating apparatus according to Claim 1 or 2, characterized in that:
the application side heat exchangers (45, 51) in the first channel of the circuit are
cooling heat exchangers used for a cold storage/freezing operation, and the application side
heat exchanger (41) in the second channel of the circuit is an air conditioning heat
20  exchanger used for an air conditioning operation; and
the refrigerant circuit (1E) is formed so that refrigerants in the application side heat
exchangers (45, 51) in the first channel and the application side heat exchanger (41) in the

second channel are evaporated at different temperatures.

25 4. The refrigerating apparatus according to Claim 3, characterized in that the
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1" . OBSL Sskefitpardnt HRkKdfdad) ffomEhéd third cdmpressor means (2C) circulates through the second
channel of the circuit, a refrigerant discharged from the first compressor means (2A)
circulates through the first channel of the circuit, and a refrigerant discharged from the
10 second compressor means (2B) is allowed to circulate through the first channel or the

second channel of the circuit.

5. The refrigerating apparatus according to Claim 1 or 2, characterized in that the
first compressor means (2A) is formed by a variable displacement compressor, and the
15 second compressor means (2B) and the third compressor means (2C) are each formed by a

fixed displacement compressor.

6. The refrigerating apparatus according to Claim 1 or 2, characterized in that the

apparatus is formed to operate so that if a capacity deficiency occurs either in the

20 application side heat exchangers (45, 51) in the first channel of the circuit, or in the
application side heat exchanger (41) in the second channel of the circuit, the second

compressor means (2B) is switched to the channel suffering the capacity deficiency.

7. The refrigerating apparatus according to Claim 6, characterized in that:

25 during operation, a higher priority is given to the capacity of the application side
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the apparatus is formed to operate so that 1f a capacity deficiency occurs in the
application side heat exchangers (45, 51) in the first channel of the circuit, the second
5 compressor means (2B) is switched to the first channel irrespective of the state of the

application side heat exchanger (41) in the second channel of the circuit.
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