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1 Description REFRI GERATI ON SYSTEM 5 Technical Field
[0001] This invention relates to refrigeration systens
and particularly relates to controlling the sw tching
of a four-way selector valveiin order to change the
conbi nation of conpressors used from anong three
conpressors. 10 Background Art [0002] Conventi ona
refrigeration systems aredsedptionhi ch include a
plurality of utilization side heat exchangers in a
plurality of circuit lines, respectively, (see, for
exanpl e, Patent Docunent 1). The refrigeration system
i ncl udes a refri geREFRIGERATIONSYSTEMY a conpression
mechani sm a heat-source side heat exchanger and
utilization side 15 heat exchangers included in two
circuit lines are connected to operate in a
Teclaficalgdieldt i on cycle. The two circuit |ines including
the utilization side heat exchangers are conposed of -
[0001F | rBtis Syedreioni redhted i togredrigdratidn raystemat amk glastipdarlyanelates to
a freezing heat exchanger both for cooling storage
cortadlasg thansviehmgadadfosysiag selectot walivagn arder tul cltangh ¢lsgt combination
exchanger for cooling and heating a room The
of compressess wed frechamengthies comppesserd. of a first
conpressor 20 exclusive to the first system a third
conpressor exclusive to the second system and a
second conpressor for backing up the first or second
Bagkground Ar0003] The conpressi on nechani smis connect ed
at the suction side to a four-way selector valve. .
[0083F c iGanyantignal trpfrigeration - sysigmse prsc kepwny avhieh Haelude 14 phyrality of
port connected to a branch pipe branched froma ,
utilizgtion ofidgiheet exphangrss fip ras Plusalifyr ek sBpvit Aings cisaRecHysly, (see, for
connected 25 to a suction pipe for the se&ond

exasgipr Batewr Dogumant 19 bes fettigriden system 1aclidesne Fefjagrant circuit in
W SOPBPURN BoreDTE T SPEEPOuE IR Do BRAgEr EnGh Bption side
SRR M SRR - E -
cyc‘fe?. Sfihteit\?vlg ciirgui\{wl}ingshingﬂlgilfgi tflg {1til?£a%o%es{: erh%a xc Eng%gseare composed of:
a first system including a chilling heat _exchanger and a freezing heat exchanger both for
cooling storage cases; and a second system including an indoor heat exchanger for cooling
and heating a room. The compression mechanism is composed of a first compressor
exclusive to the first system, a third compressor exclusive to the second system and a
second compressor for backing up the first or second system.

[0003] The compression mechanism is connected at the suction side to a four-way
selector valve. Specifically, this four-way selector valve has a first port connected to a
branch pipe branched from a suction pipe for the first compressor, a second port connected
to a suction pipe for the second compressor, a third port connected to a branch pipe
branched from a suction pipe for thé third compressor, and a fourth port connected to the

discharge side of the compressor mechanism. The four-way selector valve is configured to



10

15

20

25

conmuni cated with each other and the third and fourth
ports are communi cated with each other and a second
position in which the first and fourth ports are
conmuni cated with each othgr and the second and third
ports are communi cated with each other. Thus, if the
first 5 system | acks the cooling capacity, the
be fSQUCHAMAY ROWEGT OF firdtl YBsifivh t@hewidlo thbiefifst raid pesondi ports are
wher eby the second conpressor is used for the first
coniSdied Rithaakh bibet ARl the tisitd eeTruethoits ardrorinaniotted with each
hand, if the second system | acks the cooling/heating
oth&ARA G deond! piRitfonUn wWhach the Eire aha foutt prrtssné tahmsnicatetl ivath each
second position whereby the second conpressor is used
othérodnd thbge®aaend tbiydbem i doatkunigatédevithtdacld other. Thus, if the first
conpressor. 10 Patent Docunent 1: Published Japanese o
systent 1aoks thp Rbolamt dapacifyo the Foddwdyt Séldctor vabyeobiirhes taothBdirst position
Sol ved The above-descri bed known refrigeration
whé&¥ist Ssetundeveipresbass asqarfobtherfirsthaysteint to bacls up thenfirahepmpressor.
for determ ning whether the four-way sel ector valve
On higs otiet hark if theedcanddsysteadidicks tealobling/heatingrraparitya theotour-way
I's made of measures agai nst mal function. Specifically,
seldctrervalvkSswvitches for thbIseconti ipmsition evherdbyaths weconH campeesaersis ised for
is issued to the four-way sel ector valve, the
the beunind wpsteraad badkorp thafthixl epeypressose a nmal f uncti on such
as sl ow switching novenent of the valve el ement or
Patenitdpocoment & RaudlishedridpankessRasentAnmicationeNe 044921 ¢ as
it is, the suction pressure of the second conpressor
- ProdrjenesxtoBenfslilveddr op and, in the worst case, the second
conpressor m ght be broken. Here, a description wl .
be Jiheabobetesaribed knonse Feffizeration syspomohewsveshag ao?foglem that it
mal function in the four-way_sel ector valve. [0004 .
hasmior meansfer detemmining wheghar dhofourwayrsslsptofnyglve dpg palfnctioned and,

adc%%éﬁyﬂ@? ggﬁf | it'ﬁgg{ji@gaaalglqggg%i %?a%t&%ﬁﬁ@oy? Qﬁ%&ﬁcally, there
o bRk B OO B SR g s R e, e
oy SRR 0 15 BOEN OB o508 81 B o e
R S0t A0 P SR R, 00 8 i
oA St DA SRS 8 b, e sons
con-fll-lgrre(s)sl“clflzJ rr]mtg t esuoij(iergq{e%, 4 Hgscﬁbt%ﬂ) 01 bl %‘li:'venllge@w 3f a mechanism of
occurrence of a malfunction in the four-way selector valve.

[0004] First, as shown in Figure 2, the four-way selector valve has a cylindrical body
(101) closed at both ends thereof by plugs (102, 103), respectively. The body (101) has its
periphery provided with four short pipes serving as the above-mentioned four ports (P1-
P4). Accommodated in the body (101) is a valve element (108) with pistons (105, 106).
The valve inside defined by the body (101) and the plugs (102, 103) is partitioned by both

the pistons (105, 106) into three rooms, i.e., a high pressure room (R1), a first working

room (R2) and a second working room (R3). Through the sliding of the pistons (105, 106)




10

15

20

25

in the body (101), the four-way sel ector valve
sw tches between a first position (the position shown
inthe solid lines in Figure 2) in which the val ve
el enent (108) nakes the figst port (Pl) comruni cated
with the second port (P2) and a second position (the
position shown in the broken lines in Figure 2) in
in th%mda@' {10%), ik IBuevajraeleciot 08)vensikitshes letgemoadirst pomigon (the
P2) “communi cated with the third port (P3). Though not
positRAMBwnliRehd 1 Linke ik Fiygire 2pinwhiel thamalve hismsatH8) makes the
wor king room (R3) are each filled with |ow pressure or
first Db (B 1) RIoBESMiEat@Bwith e segencapdrt (FNGABJa seeondrposisionr(gie position
pi pe branched fromthe suction pipe for the first
showSORRAEBRRER lifies @ITaglre 2l evhich)the salye eleimeati(§08) makes the second
allowing only a refrigerant flow toward the first port _.
port (P3) com:Gnicated heitt trenthirdppaye (BF)aAbhegh fivtoshovne the,&iest o¥prking
pipe for the third conpressor, a check valve (7) is X
roonP(RY) &rickhé Gecomld| wvking roniny(R3)rae¢ cachefildast with dowtnseespig or high-
the third port (P3). [0006] For exanple, when the
presfudtigasneftigeednect or valve is in the first position, part
of suction refrigerant for the first_ conpressor,
[0005] €.In theWrdnehyspabraneheth fromothepiuetien pipegiy the first compressor, a
refrigerant, flows into the first port (Pl) a g‘ tfhen P1
check nabvet (Tpisrrovided faorallopiny oy reiigernt oy tofarbefiptport (P1).
t he second conpressor. On the other h

ng,
In o gcepipebrnched 01 the BRI SR 0E e AR caPPFegERrap heck valve
having flowed into the_val ve through &gﬁ_(ifourtﬁ,& ort

(7) i§ pryvideddorsallavring eply a mfrigerant g_gg/l}ggz rfglgor%l t hen
ool 014 () B 5,1 e 30Ut ] b Dok, part of
suctiot OGRS IO A0 L GBS - CRIPV Bt UR Bl P RESSure 825
it Mo B0 o TAPIATE LA B 2000115 85 s s e
sl o358 2B S 8 560 g
e AP B RS A B O 188, 06 o
igh e i Ui BRDE AR T 950iE b Bt e chek
a5 SR, SO0 BT PO BEFATER s BB s
] PG BRIt Bt KBl Bonecbrmm oo
B YRR Tk P P et} e e e P
higﬁ I}:jre[s%ure room (R1) resides therein and may be cooled by low-temperature gas
refrigerant flowing through the valve element (108) to partly condense and become liquid.
Further, high-temperature gas refrigerant in the second working room (R3) may also be
cooled by the same to partly condense and become liquid.

[0007] If, under these conditions, a switching command is issued to switch the four-way

selector valve from the first position to the second position, the first working room (R2) is

filled with high-pressure gas refrigerant to push the valve element (108) toward the third
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4 port (P3). Thus, gas refrigerant in the high
pressure room (Rl') and the second working room (R3)
can easily flow out but liquid refrigerant in themis
less likely to flow out thanh the gas refrigerant. The
residence of the liquid refrigerant restrains the
nmovenents of the pistons (105, 106) and the val Ve(m.d i
SYTEHus ( JRGLfrighhin€ i FRYhigh aessarenmobiu(RE)iad theicbeond working
pol’tgi’stophcsn’féétghe val ve el ema%t q%n the way. If the valve
roonf (t)m dadi@Bhowios bt RRRd esfrigeranyimytherh dwkessilikelp to Hiowcobut than
port” (P3), the flow passage in the first port (Pl)
the PRGOERSraNAITHRRSIdée dlahe tgsid refiigesmb mstramb theipiovements of the
refrigerant flowing into the second conpressor, which
pist@X{(16878108) PP valie Seméitgn0f) ehihrmay Thise aphalfimetiempuch as a
occur |ikew se when the four-way selector valve is
stopSoi the ReleldiamRrt v heaaryd Iptri talenelementhe 08) thes stops on the way
position. 10 [0008] The present invention has been
towdradRe WitdpéogPE)) Mg Aowgpdssagei indhefulst pre(R)dregomes parrowed to
object is that a refrigerant systemincluding a )
decrbaydr theaynart ef tsactiomarefegérant fowinghinty the gecopgs:iompmgor, which
in order to change the conbinati on of conpressors from
extraneiRgirogy the suctonpresser Shisiphendmsreonascupiieviise when the four-way
detect a mal function of the four-way sel ector valve at
selettenedlvelisrswighehfomthe sdeond posigercisfthe fisst ppEHPBsUr e of
the Invention [0009] Sol utions taken in the, present
[0008)v €Tité present énestiom haobesn hate1wijth reforegoing Fomind #g, fhgrefore,
directed to a refrigeration system conprising a e s
its abédct isgibnbm tefrigérant dystep \pludingca mﬁ@yase*e@[?g v%gr); for switching its
sel ector val ve §13C) provi ded therein, for o erati\r}ag?i N three
posigion®Oinr efder glor ghange &ec|combinakion af GRRPressPsc 19/ AR
3C) having a fist port (Pl) faor allow. ng.only suctjaon
com(petfszmrg eviark%vc en ahilirtﬁFJ F%@et(eﬁr%ﬁ!%@%ﬁtm?é’g)‘hﬁg f?“ﬁ‘%axxl Sefectof Valve at
thereinto, a second port (P2) for allowng only
least deringothe pwitehigs thesgolt o f1 ow out thereof toward a
second conpressor (2B), a third port (P3) for
all owing only suction refrigerant for a third

. conpressor_(2C). to now thereinto, and a fourth port
Dis¢lpsmyrerof the,Inv&RfiAl only di scharge refrigerant fromthe

00bs el R e SRTBRERRE b Al 0ol O e
[OO{CﬁC) T&]g fﬁ'gtnsfoil }Jornei% c{il%cpeg t%V\a{ ke H@QL&IP ?}Is‘fg?r? "Romprising a refrigerant
circuit (1E), including a four-way selector valve (3C) provided therein, for operating in a
refrigeration cycle, the four-way selector valve (3C) having a fist port (P1) for allowing
only suction refrigerant for a first compressor (2A) to flow thereinto, a second port (P2) for
allowing only suction refrigerant to flow out thereof toward a second compressor (2B), a
third port (P3) for allowing only suction refrigerant for a third compressor (2C) to flow
thereinto, and a fourth port (P4) for allowing only discharge refrigerant from the first to
third compressors (24, ...) to flow thereinto.

[0011] Further, the four-way selector valve (3C) is configured to be switchable between

a first position in which the first port (P1) is communicated with the second port (P2) and
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a first position in which the first port (Pl) is

communi cated with the second port (P2) and 5 the

third port (P3) is communicated with the fourth port

(P4) and a second position §n which the first port

(PlI') is comunicated with the fourth port (P4) and the

second port (P2) is conmunicated with the third port

P r S efuni rihg gh@ti port P4} end af secéikeposition in
the ghéﬁ)p??rgggg) St erm nl}lﬁdégdne&?%sﬂh( 80) fgr ggtzecti ng the

whi%ﬁei it g\élfgﬁi‘)rﬁ Shbifcserand the QRN p&rs 0P4) &) the second port

ng s I'ng of the four-way sel ector valve (3C)
refd Ry I Ftrhkerfrowe, - tha yrefradeeattonr system
(Pzﬁgﬁd\(;&e&%guﬁgg@ﬁglt%%1W%§W0012] In the above
furt il PiSes MMAGMikIAE riQHE (389 Yorsddtasingthe elctien (8Spure of the second
swtches to the frrst position, the second conpressor
con%@orf Wt 4es %Svit@hh%chﬂ fthec Goprens aelettor vahe {3@)send thereby
onpressor (2A). On e other hand, when the four-way
dete3RlBES Mhethal th8 fEB G aysIM deedraalveq3Chbasibalfimctioned.
position, the second conpressor (2B) functions as a
[00?%0 K 4Pthe QBB¥ee®t@iont aheit te fotuhivayl sdlectpr edvo(3Q)2)itches to the first
[0013] Specifically, in the first position of the
posftioH! N YechRl avhdrestad (2B) B@kctiomans aobadkup cospesseh for the first
refrigerant for the first conpressor (2A) flows )
conipiésBbigl A h@n Hier stherfhand, viih)the fuirtwryrselecton valve 63) pitghes to the
P2) of the four-way selector valve (3C) and is then
secSHiC keitiontthe sérond anaptesiar ABpluastius gs2Bpackgpreaaprpisor for the
di scharge refrigerant having flowed through the fourth
thir @ompresd)2€Nt o t he four-way sel ector valve (30
cannot flow out of the third gort (P3), it re I?ﬂég‘d i n £ h
(0013l Bpenifiowdly, sethedirst positioneof(tBefour eyt sebectr @Y , part of the
in the second position of the four- way stgl ctor v@ﬁ/e dth
sucli@Cyefriperant fof thenferssemmprossor 34) Havahroyssy the AEstngrt (L) and then

o e (20 ot o0 LB B 0w
o S e chosber e e S s A B the fourth por
ot B 2028 LU R SR ) ) Byt
in shefots-vaGelter A caa dhe oBerid, il §8ond PoSitoflof the four-

refrigerant flow n hrough the first .
way FRABHA e GPLRT e R bigsean i P i gohles R8s 2C) flows
flow ng throu the, thir ort (P |
thr‘é*,l&%o% gtblégpogg?gbggd o tg.e fgswn{ié)rcr%t)e g‘aﬁ? S}rf étﬂ@ goéﬂl@agf setleﬁéor valve
(3(%I afc’n%hi%rt een sruechreé %ﬁ(r) ?llm’let second g(')rpxgregé?)r t(f'ﬁ).fS‘?Htfe'tYi@Hischarge refrigerant

having flowed through the fourth port (P4) into the four-way selector valve (3C) cannot

flow out of the first port (P1), it resides in the four-way selector valve (3C). In either case,
since the suction refrigerant flowing through the first port (P1) and then the second port
(P2) or the suction refrigerant flowing through the third port (P3) and then the second port
(P2) has a low temperature, part of the discharge refrigerant residing in the four-way
selector valve (3C) is cooled by the low-temperature refrigerant to condense.

[0014] Therefore, even if a switching command is issued to the four-way selector valve
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selector valve (3C) is cooled by the |owtenperature
refrigerant to condense. [0014] Therefore, even if a
switching conmand is issued to the four-way sel ector
valve 6 (3C), there mght @ccur a mal function, such
as stop of the valve elenent of the four-way selector
valve (3C) on the way or slow novenent thereof, ow n

(3C}, hdr& hREHIRRCE millfubctidn$ sudhoss@bp op teatal erelémont aftthe %our—way
¢ondensed refrigerant. |If such a mal function occurs,

seledtBEVIIVOYBCY 8 EreOfvag UE Soanmbedmeny eharenf, bwing tohistestreae with its
conpressor” (2B) will be decreased to drop the 5

nonﬁélqgepd@ioﬁrf?&ﬁ 4Yhe cordensdderefigesant Ifi suvle atmalfynctipie occurs, the flow
deteérm ni ng means (80) detects the suction S%essure

rate M Qubthy RBYodkatt antal the Seovhdtdoamprdsher @B)rwilldye drsteapedoto drop the
valve (3C) has nmalfunctioned. In other words, the )

suctRResaisuRg 16 Gsthichenn infentitig the detemaipingeneansdB0) gatows the suction
(ng during its switching can be recogni zed by the

presd@eeaAil NitRgEbye ARRmAR) . Whobes] thhbuswondelksiont ygie | §C) has
directed to the first solution, wherein the

malfisikasiEdn imetherl @orisaths opB@Ying omstitiaseef the faeyaypsslector valve (3C)
pressure detection section (81) for detecting the

durisip ¢t is@vitchipg ess be recognizdebystbe deigmiping Be¥EH8YRB) af t er
the issue of a switching command to the f ouL- vva%lg determinin

[0058]! eThesecomdvenl{tiE) is direstadniontheniistisplytier WAL §5) determiiing
for, when the detected pressure of the suction .. .

meps €8@)LcENplEeecs Fantiosayesswie ¢eterfion SeginB< By fat, detastipg ghe suction

L oo
of the méagsm}esse%@?te‘amgﬁ%‘m 95"@%‘%@%@5%8? ?fg‘?&‘g\“mmd value,
sl et L e L0030 L0 0, A0V B 0
v SRR momg o el 5 SRR ToSH BT RS AP 8 gt o commnd
i S R Bl ARk e
wé&%i%%ﬁﬁ%gts%ﬂhgfﬂ% atpge‘{]eﬁ%%‘i%eﬁdrtw\gst isglnggi otr hs al ve (30

w0osay" 3{3 the %@%ﬁ@gﬁ@%ﬁv SO0EL SRR BR3ARe of Ble dctond tampRsbor (2B)

I'S avor d reakage or ot her

v e e SRR ASBTPLSE30hnd 2Bl dspbmonsy st
valve (3C), it is determined that the four-way selector valve (3C) has malfunctioned. When
the four-way selector valve (3C) is determined to have malfunctioned, the switching
command to the four-way selector valve (3C) is held so that the second compressor (2B) is
stopped and put into standby. This avoids breakage or other defects of the second
compressor (2B) due to extreme drop in the suction pressure and allows the four-way
selector valve (3C) to gradually switches to a selected position. Therefore, the pressure

cbnditiou for actuating the valve element is maintained in the four-way selector valve (3C)

so that the valve element gradually moves by the maintained pressure.
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25 selector valve (3C) to gradually switches to a
sel ected position. Therefore, the pressure condition
for actuating the valve elenment is maintained in the
four-way selector valve (3 so that the valve
el ement gradually noves by the naintained pressure. 7
[0017] The third solution is directed to the second .
[ooﬁg' U] eOfhird B RInNist difecbaLier i eaund subativ:, (BB)eif the Hefermining
conprises a conpressor startup section (84) for
meafid gerog Ehe QoPn%ﬁs@s%éﬁiﬂpremﬁ'ﬂfaﬁﬁﬁ sectioREB4)plor stanting up the second
standby for the predetermned tinme by the conpressor
comBieAf k{sz PACIHOBiabdS) for e peeetenhined diopbye dsoeoraprasigp ytandby
ection 3) is configured, when the detected 5
sectiPnGB S Farthér, e ompedsb@rstmides sentiond83)eis coufigused thep the detected

(81) becones | ower than the predeterm ned val ue again
presdbtl BY thBEsisdtiont presane odeleatynt oedtive (Bhpbeensans dewet (fpn the
section (84), to stop the second conpressor (2B) and .
predettirmiided Vil Statndiming the starppr dcvdrdiig to he coBPIEHRIHArUP section
fromthe predeternmned tinme. [0018] In the above £ 1
(84)5 @b WtdpOthe SecomE chipressr 2B) codypug gt gto (sgg)ibgtfgrr 9§)ealﬁd of time

after standby, 10 the pressure for actuating the
extendbd fosl thepriderefminké tifgur - way sel ector val ve (30

i ncreases. Thus, the valve el enent sur elﬁ act uat €%ieS Yandb
[0018]at Iif the dbove solmtios elinsetihe serand OMBISSSY B S up alter slancby,
Further, if the suction pressure of the second :creases
the prRRIre fa0dct(aiBY, tevaveslemenee! thaonrwey sdrckcrbie P ed '
val ue during startup thereof, the second conpress .
This2MB) vabvesdleppecuealyl aguates shiht tedRubyyay SIS WY e fokpwitches.
standby tine. Specifically, each tine tgﬁ uction
Furfireesié uhe softionsprestare et B1¢dsesonh FRRBESSY 4 ) PEgeRgglower than the

| ower than the predeterm ned value, the sta -t
prefigermtine velup AuisIpR e UTeOL3h§ Geend (HBRIYT 88 shfed and put
four-way selector valye (3C)_ surel SW t. '
intq sendityalenlsy extended ftardRy) imes Sseifica ces?fa?lﬁl'&e‘ g StloiCpressure of
first solution, the suction pregsure. of t 0 :
thecomrleomNess B y<cRAe MY AL LR IRELeGPENG Vb ey e

| ect I 3Q). i s det d it
i oo B b SO S0 o AR e GO sl

has rral_furl_t%tléa(_)ng d,. which makes it possible to surely
switehes gHYIDS thers %HE% ng condition of the four-way

sel ect valve (3C). Thus, suitable neasures can be
08Bk err &f4Sist mal f uncti ons.

According to the first solution, the suction pressure of the second compressor
(2B) during switching of the four-way selector valve (3C) is detected and it is thereby
determined whether the four-way selector valve (3C) has malfunctioned, which makes it
possible to surely recognize the operating condition of the four-way selector valve (3C).
Thus, suitable measures can be taken against malfunctions.
[0020] According to the second solution, as a measure against a malfunction, the
switching command to the four-way selector valve (3C) is held and the second compressor
(2B) is stopped and put into standby for the predetermined time. Therefore, the four-way

selector valve (3C) can be gradually switched while the second compressor (2B) can be
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[ 0020] According to the second solution, as a neasure
agai nst a mal function, the 25 switching conmand to
the four-way selector valve (3C) is held and the
second conpressor (2B) is gtopped and put into
standby for the predetermned tine. Therefore, the
four-way selector valve (3C) can be gradually .
protédihd G5Bk WirtBe Wi FeaRNdcaPresssarA{ 2 Bsuttathebeys®m operation
prot ected agai nst ‘'extrenme drop in the suction
aftefvARBHpCOf t}féfo%rm? @klectof Plve I3T)aan bpewahalncardéd est.
swtching of the four-way selector valve (3C) can be i
[oozrigr MREdordif@d ihedhiedi$olufid) 2ibke Aecetdtidngnipresstre2Biafier standby is
solution, Since the second conpressor (2B) after _
startpl AP préssufd Ak ts@atchipg thé Sovprvesysseletdrovalen{3)Hian et inereased.
four-way selector valve (3C) can be increased. 5 )
Thud A%en 1€\BA fodr-wdiesdlausr waye $3Cehasonot/adenenara@ily tratched during
been normal |y switched during standby of the second |
stan@ByTRIF RS GecdndBompressonr2BY; it waelbe swelyciwtchedy Forksr, since the
since the standby time for the second conpressor (2B)
stanlBy Exiecfol @l sswohd tompresite 3BEid extendedswgh smepbegielion pressure
| oner than the predeterm ned val ue again and the X
becdmey toway tiaeltec predeteahined (8@ again ankdtherfonhway selediar ealve 3C) is
mal f uncti oned, the four-way sel ector valve (SCEb can_  be .
detesmireklyto Smid mhkfchctibfed thd foyr-wap seleetarralve (360 cambe gprely switched
Description of Draw ngs [0022] [Fig. 1] Figure 1 is a
duripg phengardibgdgmaen for a refrigerati on system according to
an enbodinent. 15 [Fig. 2] Figure 2 is a diagram
showi ng the structure of a third four-way sel ector
valve. [Fig. 3] Figure 3 is diagrams showing a pilot
BriefdDeseriptiontofi®rawings f our - way sel ector val ve, wherein
3Aillustrates a first position of the gi.l ot }/al ve a%d to an
[00223} i (Figs1} Bigars hisepiiee dizgmm fo5p refdegafon SylEpEorafe
Figure 4 is a piping diagramshow ng a refrigerant
embadowerfuri ng a first operation of the refrigeration
system [Fig. 5].Figure 5 .is.a piping, diagram A
a refliggdrEaerer] Hvg gﬁaﬁbs@‘@%%ﬁﬁosm‘%%? gflﬁgjﬁlr%?&wﬁg% selector
1refri geration system
valve.

[Fig. 3] Figure 3 is diagrams showing a pilot valve for the third four-way selector
valve, wherein 3A illustrates a first position of the pilot valve and 3B illustrates a second
position thereof.

[Fig. 4] Figure 4 is a piping diagram showing a refrigerant flow during a first
operation of the refrigeration system.

[Fig. 5] Figure 5 is a piping diagram showing a refrigerant flow during a second
operation of the refrigeration system.

[Fig. 6] Figure 6 is a flowchart showing switching control on the third four-way
selector valve.

[Fig. 7] Figure 7 is a diagram showing a malfunctioned condition of the third

four-way selector valve.
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[Fig. 6] Figure 6 is a flowhart show ng sw tching
control on the third four-way 25 selector valve.

[Fig. 7] Figure 7 is a diagram show ng a nal functi oned
condition of the third foup-way selector valve. 9
Expl anati on of Reference Characters [0023] 1
refrigeration system 1E refrigerant circuit 5 2A

i nverter conpressor (first conpressor) 2B first

non-i nverter conpressor (second conpressor) 2C second

Exppﬂlgiiioﬂ\ﬁ?ﬂefe{reﬁ&r@ﬁmﬁﬁrs (third conpressor) 3Cthird
our

-way selector valve (four-way selector valve) Pl-

f4rst : ts 10 80 controller (determnin
[002§£anfs) g%ﬂ%ér%ﬂ stef{ ( g

ucti1on pressure detection section 82

conmgnd M}igér%cﬁ%ﬁfti on 83 conpressor standby section
84 conpressor startup section 15 Best Mdde for '

Car ry NG ifddbtert dengrEiseNttir@eolipeedddr) Embodi ment s of the
present 1 nvention will be described below in detail

Wi t hp I ekl 8BRSnvetet Einshesor B@Sond[ddaRir¢ssdy shown in

Figure 1, a refrigeration system (1) according to the
presgnt  s£&@ng wbRshveRet cdréprassdy Ghiedvomptessdred in a
conveni ence store for the purpose of cooling a cold

st orrye @liiﬁpfowmzsaeaaﬂvavé (feezeny silapbragaldse and
cooling/heating the store. [0026] The refrigeration

SysStEmK4l) confsi esudnpett door unit (1A), an indoor
unit (1B), a chilling unit (1C) and a freezing unit
(1D)g0and chimedlled édetaminihp ngangnt circuit (1E) for

81  suction pressure detection section

82  command holding section

83  compressor standby section

84  compressor startup section

Best Mode for Carrying Out the Invention

[0024] Embodiments of the present invention will be described below in detail with
reference to the drawings.

[0025] As shown in Figure 1, a refrigeration system (1) according to the present
embodiment is a system installed in a convenience store for the purpose of cooling a cold
storage display case and a freezer display case and cooling/heating the store.

[0026] The refrigeration system (1) comprises an outdoor unit (1A), an indoor unit (1B),
a chilling unit (1C) and a freezing unit (1D) and includes a refrigerant circuit (1E) for
operating in a vapor compression refrigeration cycle. The refrigerant circuit (1E) is formed
so that a heat source system including the outdoor unit (1A) is connected with an air-
conditioning system including the indoor unit (1B) and a cooling system including the

chilling unit (1C) and the freezing unit (1D). Further, the refrigerant circuit (1E) is



10

15

20

25

operating in a vapor conpression refrigeration cycle.
The refrigerant circuit (1E) is forned 25 so that a
heat source systemincluding the outdoor unit (1A) is
connected wth an air- condipi oning system i ncl udi ng
the indoor unit (1B) and a cooling systemincl uding
the chilling unit (1C) and the freezing unit (1D).
conﬁ%f:*;&‘?(f switdhebwdenl ag&‘bﬁfi% cfdlé entl 4 héatiml clysle 10
configured to swtch beiween a cooling cycle and a
[ooi*@at TROi6! Snit [3HA€]p1abhe foneeshplefinta {eliRlg scaltaced] and heat
for exanple, in a’selling space, to cool and heat the
the bR, The -Eﬂij?lirf%hﬁdi{ (179 i¥ Pla&ec{ ihGhe coldpt@agddisplay baseaolcdol the air in
storage display case to cool the air 1n the display .
the 8RRy cafe The @RELNG uki (ID) it BPlacks ipibedesdzimditpley Easeea evol the air
dlspray case to cool the air 5 in the display case.
in thfg8thy &dedt door Uni t> The outdoor unit (1A) includes
three conpressors (2A, 2B, 2C) that are conpression
[001%chaoiu§;r@55ruhmsee four-way sel ector valves (3A, 3B,
3C) that are flow channel selectors, and an outdoor
heat Tex Guehi@er urid X 1A hahcludesa threatcosquesserss (Mg RBat2C)1that are
exchanger. [0029] The three conpressors (2A, 2B, 20
confPr€ssivh inaviemisets, chiepr feasony (2Rrtes evalvesg(3ds 3B, BC) ghat are flow
conpressor, a first non-inverter conpressor (2B) i
chafmel Vieh@taas ands en autdao rieat ssdrapngem () that éc @nlbieat-source side heat
non-i nverter conpressor (2C) serving as a third
exchanger.essor. Each of these conpressors is forned of a
hernetic, high-pressure done type scroll conpressor. .
[00X¥e The ithroecdmpressonp2ds 2B; 2C2ME angnyer(es PAPIESSU 4BAL FATYINg as a
conpressor in which a notor is controlled by ap
firsi enmpressor,taofityhiken-invertergempressors2B) RS aHeRhERRIesser. and
vari able. The first non- inverter conpressor (2B)_and
'pge{’}{ )?f these

a se@mdnubmimveltery eompiessed (PEe $eving ae)a HHEl £PRBRESIOL
conpressors in which a notor is driven at a copstant Th
compressorsols foumpdof 9 begwficDhightpipgareyioyag tyms, scraly cogppyessor. 1he
. for the inverter conpressor (2A), the fi :‘f%'rtﬂ non- 20 ontrolled
inveTierompressan@Ad 4% 8 Vagishly canagity KBS D NEHCh AMOTds ©
conpressor (2C) are connected to a .co n__ . )
by gpgRvgaseumakg e pNgeIty §1ePWiieqoL H%ntmugﬂais rvgglnglF.engsﬁrst non
. pipe (8) is connected tqg the, first port of e fi .
inv IRl CQUBRFERT S8 bAng PSR SO Invamy” BB (253 3k (B capacity
coé;?rgsstopseinfv:z}{i?ﬁ a motor is driven at a constant rotation number.
[0030] Discharge pipes (5a, 5b, 5¢) for the inverter compressor (2A), the first non-
inverter compressor (2B) and the second non-inverter compressor (2C) are connected to a
common high-pressure gas pipe (8), and the high-pressure gas pipe (8) is connected to the
first port of the first four-way selector valve (3A). The discharge pipe (5b) for the first
non-inverter compressor (2B) and the discharge pipe (5¢) for the second non-inverter
compressor (2C) are provided with check valves (7), respectively. The high-pressure gas
pipe (8) is provided with an oil separator (30).
[0031] The outdoor heat exchanger (4) is connected at one end, a gas-side end, through

an outdoor gas pipe (9) to the third port of the first four-way selector valve (3A) and
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non-i nverter conpressor (2B) and the discharge pipe

(5¢c) for the second non-inverter conpressor (2C) are

provi ded with check valves (7), respectively. The

hi gh- pressure gas 25 pipe (48 is provided with an oil

separator (30). [0031] The outdoor heat exchanger (4)

is connected at one end, a gas-side end, through an
conge&é’cp&f th BihePbRE a(Rhid-Qdt BRy, 1@ bhdemPét arduti bt lfqh[diﬁiﬁe (10) that

our-way sel ector valve (3A) and 11 connected at the
is PLOGH 18RI The cutddyl iysiddsipe 7110) feluaBe a GBekialr () Bidpeie@rpartway
. ﬁo%lgﬁldl pi pe (10) thgt L?’lsp g I)i quid |ine. The( o)ut dgor P

thedehl@HE Yo RioPE lié&i@)refrfg@fak@@ﬁd & sRBBMYERt (ht4xhdli endaRRAgh a shut-off
partway therealong to store liquid refrigerant and is

vau(?é;g!)iﬁ:is edecnedtiy R4 Hid 1) liPUsHA Gutsielthedbilitdodtanie (1A). The

0 a connecting liquid pipe (11) disposed outside

outddif IRMCFIPFBE (Y0Y disol héudesTh ehdek QlalvdQ @y dispeseddipsirgen off Qe receiver

al so includes 'a check valve (7) disposed upstream of

(143 6 AIBREHNE' a réfhgiraho flold R the Rededfer i(W4Y and af timek valve (7)
toward the receiver (14) and a check valve (7)

disgtise dswlstbamMGithe fsteiotr (tlhﬁtd ARev visly a(dfijgetant Abwdreno tHeyreceiver
a refrigerant flow fromthe receiver (14) toward a

(145 fostar@ i khtadfv eal(<4090). [ 0032] The outdoor heat exchanger
(4) is fornmed of, for exanple, a cross-fin type fin-

[003D)] arTthetduldvobdadt soshivmey©f). is Bospedsefl fal ommpla at dress-fin type fin-
out door heat exchanger (4) are two outdoor fans (Fl)

and-fube heatextiemiers Disposed dos. to [lN@BHlodFheat axcharngep (htarefwo outdoor
the first four-way selector valve (3A) is connected

fany (BBl Jahatlad heavbdurvafane (20) to a first connecting gas
pi pe (17) disposed outside the outdoor unit (1A), and

[008Ble Shednurtipport of Her fist fous-wayrsakectoe walva (3dy is epnnected via a shut-
connecting pipe (18) to the fourth port 15 of the .

off yebwen@0F tua finstycoprdctiog @as piylevd 7] dsposettinuitside the qugdaor gpit (14),
the second four-way selector valve (3B) is connect etd

and the sagmdaperathgiepf tsrgpngestedsihseughipgonnsctingepipe ki 4p gee fourth port
pi pe (5c) for the second non-inverter conpres

of thespcomiHouswep selepor valug (3he The é‘xesﬂ@oﬁoqfrthmvoga fespgpy selector
valko i romeping drpush womp bk 6t hioey 10) i disehkcge i (30 fo the
secpi CRBURYFENT COmTEPET PE)- TSSO el HEgecq four-way selecior
valié l(,’teg%\)tig F;ox%/;glpg\ég t(g g g tﬁgygi]?ﬁe @rg)e%% ?]fegs%cg\rlildt #onqin%grtft%ecbvrr\llaﬁessor 20).
The third port of the second four-way selector valve (3B) is a blocked port. Therefore, the
second four-way selector valve (3B) may be replaced with a three-way selector valve
having three ports.

[0034] The first four-way selector valve (3A) is configured to switch between a first
position (the position shown in the solid lines in Figure 1) in which the high-pressure gas
pipe (8) is communicated with the outdoor gas pipe (9) and the connecting pipe (18) is
communicated with the first connecting gas pipe (17) and a second position (the position
shown in the broken lines in Figure 1) in which the high-pressure gas pipe (8) is

communicated with the first connecting gas pipe (17) and the connecting pipe (18) is
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[0034] The first four-way selector valve (3A) is

configured to swtch between a first position (the

position shown in the solid lines in Figure 1) in

whi ch the hi gh-pressure gas42pipe (8) is communicated

with the outdoor gas pipe (9) and the connecting pipe

(18) is 25 communicated with the first connecting gas

| i 3 n L toProf Kike ofhes hhad)Nthe $BEOMA four-way
°°n?q{ﬁgr$ﬁ%é%2v8egﬁ’e| pREGeh %’Sgﬂguﬁ(epl) in which the

L3 | EcdBRufdRs shiikh ibetwdef BRI Sekitish (@hd Poitidh shown in
Sel%zlkorg?tag{:egéﬁzgsﬁ ng glgl%ls pispe (17) and theﬁf’onnqultligg pi pe

the %é@ 1ig§s %ﬁ@g@?mﬂ WAALHE the Wk Kaby 8asOpibel 019) igasmpiuaRated with the

hand, the second four-way selector

blo&?édyg%l{ ) m]lg%oﬁl%ftihg %E}%d(ﬁkp isSWrafnibatIvReh the bitivh pipe (6¢) for

position (the positron shown in the solid lines in

the EEHdS1ohint drtepbaiprdstst (30 ahd als¥cdidpopitioa (hGositidn shown in the
comuni cated with"the bl ocked port and the connecting

broReP GinésLf) FighreC PRUWhiCRURS aitdilifryt dhe pipec(i9nis popmubfaed with the
for 5 the Second non-inverter conpressor (2C) and a

cmﬁl%&ﬂ{gdpiﬁegst) aBdD tHet DL ROBipéE (6 isstvamnurivatedevith thoblecked port.
[Tnesin Figure 1) in Ich the auxiliary gas pipe

[0083P) TR SRABBNIguRAL Bihevil0)is bshnectedne ahiangilipip &qidg)ipe (25) that
and the suction pipe (6¢c) is communicated with the o

bypkQEKRE r@veiver (14)0035he Tekouabbad) ubstrpaidthpiqo€ The0duxiiléary liquid
connected to an auxiliary liquid pipe (25) that )

pipBYP5YSS provided witicai vedodriedpassich vaee @R tiat sainvegpinpjon mechanism.
upstream thereof. The auxiliary liquid 10 pipe (25) is

The bardosetquil tpipear 0 pistaaoronarqed i otiquid/branchdpe (3¢xhaying a check
an expansi on nmechanism The outdoor |iquid gipe (10@ L

valvs (3). Smecamdnefahe tiqtid rahdhopipd (36)adn chnpsiced 1038y onidpphijquid pipe
a check valve (7). One end of the liquid branch pipe

(10) I6}wéen thomereiviee fl4)andibe oheckomlve (7 wipetrgsnpef themggeiver (14) and
bet ween the receiver (1ﬁ£ and the check valve (7)

theupher amdrtherbof neoneestidvierthg eutdoerlinuid pipedd Mcbetwper the check valve

e A a5 RS PPt A e
in elgid epech pipe ) ARG aRIbedGIecEiS B0V 3B DoRee D §14)
O Sar e ebh 5 e e B s B or e
RGN NI BT e R
(2B 5ics PR BFSGEE <G PGPSR DT R BB ) L eeetver (14)
an% gtﬁqunlgg]tgl?gee pgé;g;?rg’grgthg glgvee\l;éﬁggr!}{ar%éso% %j f\%lye atsgfent pipe (28) with a
check valve (7). The check valve (7) of the gas vent pipe (28) is for allowing only a
refrigerant flow from the receiver (14) toward the discharge pipe (5a).

[0037] The suction pipe (6a) for the inverter compressor (2A) is connected via a shut-off
valve (20) to a second connecting gas pipe (15) disposed outside the outdoor unit (1A). A

suction pipe (6b) for the first non-inverter compressor (2B) is connected to the third four-

way selector valve (3C) according to the present invention and configured to be

communicated with either the suction pipe (6a) for the inverter compressor (2A) or the
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check valve (7). The check valve (7) of the gas vent
pipe (28) is for allowing only a refrigerant flow
fromthe receiver (14) toward the di scharge pipe (5a).
[0037] The suction pipe (6ayafor the inverter
conpressor (2A) is connected via a shut-off valve
(20) to a second connecting gas pipe (15) disposed

i d d i. i i 6b
sucPh B oD P B AR Al bombresp (RO ) ©7 P! e (60)
ted to.t t hi 3 . : .
LSRR A e i ki
corpigred QFEVELF ERA AL 1oRe AP pRHTRYLPEY heiticd Rk idY sclector
66 | . b!
B T RTONP TEIBE EE g o
the | : - .
o P AT 0T T g v
A8 54 L et et et e i
por? el di fout-BaySereks vﬂé;% t(?_:rgfajhe%uﬂtm ot [IP4)dof the third four-

ur-way sel ector valve (3 e suction pipe (6¢)

i meRYERS &b if® (b&@chéd from the gas vent
Wa%%ﬁlﬁgtgfgél%teﬁ?ggéﬂ a branch pirmg) %)the third

pipRQ58) dFRstr8dm lofehd EHetR! vEIRE(T)VIte edrRE tpies (64 v6e) @BProvided with
The Tourth port (P4) of the third four- way sel ector _
chetRIVéBrek % oh® fdi RAFIEBHatEh piPefardd caok bhekpalye2Bmvs only a refrigerant
branche romthe gas vent pipe (28) downstream of
flow@wahE e HaldY fout-Way sERtderaileh (3 Speéifidallygah the ¢hird four-way
provided with 10 check valves (7), one for each branch
selpdtde valad 43 €Rcihecliver o (PR aHbivowmlosbgtion reéfigeradriantthe inverter
flow toward the third four-way sel ector valve (3C). |
corBpeeior i(Z4) toyflownhdrbiatd, hhe stchod perdD2) alkbivecindy suctiongefrigerant to
(30, the first port (P1) allows only suction
flowedutithereaitowhat tHeHfrsi mreinverter compessesB)( tha)third pprtdR3) allows
thereinto, the second port (P2) allows only suction .
onlyefuciigrerefimgeraro fof theweamt nohenessfer comparedsar lﬁéc) torfigw thereinto, and
non-inverter conpressor (2B), the third port (P3)
theafoluthvepott5(Re) |ajlows oniodisehskgd rétiggrants fpmithe inysgten gompressor (24)
non-inverter conpressor (2C) to flow thereinto, and
and the firsturopkinpertar compyessor (BB toolow thereiBiar ge refri ger ant
fromthe inverter conpressor éZA)_ and the first first
[00:39%- | Fiveethizdr fowomay esslsstor vabye B6)fis sapkimurdin syitch eueen a firs

potitor he CISHETAEOYH dn (1% 110 IRSSi FIRHTE thén BUH e port (1) is
co;?r]?&caiﬁgiﬂifirgl? ]:hse;) slelpcgndI }iaol}te(c’Pzi) nang itlgeutrh?rdl orti &3 1si go%ﬂr%cated with the
fourth port (P4) and a second position (the position shown in the broken lines in Figure 1)
in which the first port (P1) is communicated with the fourth port (P4) and the second port
(P2) is communicated with the third port (P3). Thus, the inverter compressor (24) is used
solely for the cooling system while the second non-inverter compressor (2C) is used solely
for the air-conditioning system. The first non-inverter compressor (2B) is used selectively

for the cooling system and the air-conditioning system by the switching of the third four-

way selector valve (3C) and constitutes a backup compressor for the inverter compressor
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20 comuni cated with the second port (P2) and the
third port (P3) is comunicated with the fourth port
(P4) and a second position (the position shown in the
broken lines in Figure 1) 14 which the first port
(Pl') is comunicated with the fourth port (P4) and the
second port (P2) is conmunicated with the third port

B T i 2A) i d
AR e dcin B b SRIRAEESDL 10D (L Cond
[002?1?: 'ﬁ%gfrh&(xrec&ﬁﬁé ﬁﬁﬁofouf—%%e s#‘l_%ctHf'%i@ P i¥ néW deRéribeddn detail

condi troni ng system I rst non-inverter

witf JEREGRE 2 Fﬁégés h%nH%?S»iIcﬁ:@ keg i@ pped ffafts b Maplésetibed in the

system and t alr-conditioning systemby the

aboviprlidiEs RBd @ﬁv&hbi ElefIHWn‘tioﬁ’aXre%%iﬂéd.or val ve (30C)

and constitutes a backup conpressor for the inverter

r (i 10PEoS8E QR TOR=WaY §dlé@6r valve (3C) are a

[0020 r@ggl?n%té)d.l&[%)o%%]d( '%]): structure ofﬁ;/he third (€
-SHabe e vid (ASbnd $10%)W 063 Sifel httached through a

Cu%%tég?(}l\%\l/‘\ﬁ%t %lg%tg{fﬂrege‘ﬁ(b:e toﬁFi gur%es 2 0a$2d S;d.gml\lgte t hat #

corﬁl\é@ﬂid%a;n%cnm% $ot didesidfdtie Wibacdémed (1 08)! Tike balyaLel) has a valve
"Probl'ens to Be Solved by the Invention” are omtted.

seaP (i(ﬁ@‘lﬁkmﬁeﬂ? QFERELE /4 loBatidnhehesfckding 1fthé bperigs af the first port
four-way selector valve (3C) are a cup-shaped val ve

(PB! erestordiRB) () Anditisd Bifrd fokOP3) 180w tieegred élyment (108) to seat
attached through a connecting plate (107) to both

thegdogles of the val ve elenment (108). The body (101) has a
valve seat (104) internally provided at a location

[00212] I eFapGeg]ithe thied fhe-wpesilager edlve IRCT is provitedt witlf R1pilot valve
the second port (P2) and the third port (P3) to allow

(108 eThegliloe valve (HI9) i ddB}ctedtosefitst catetting wbe (1110 gyogmmunication
Further, the third four-way selector valve (3C) is | i

withreofiist ebtidhg moem fRRpta seadndeconhe@ig, tulpe €113) i pompiupication with a
(109) is connected to a first connecting tube (111) in |

secondmorkingt icom (RB), e thifd cenneviingituhy (1d3ii Reyymugication with the
second connecting tube (112) in communication with a

fousthammtl BAoy daidregfordlo aerrRYng wbe (i} 140 in-enpmspicaéen Witk the second port
113) in communication with the 15 fourth port (P4) ..

(PQndha pilotivelie (W de configured o switeh betiyeen Pnff!ﬁﬁ positiogin(the position
wth the second port (P2). The, pil ot ﬁ&lv,e 1091{%@de ith th

shayghin Figueel3A) is whighthsdirgeeanngeting wbe §hthi5 spmppipacated with the
position shown in Figure 3A) in which th i.rst . .

thirh peneetingtubg H&13)1ang) Re sceapfrrommeciing Jubs £ﬁ25 fi Coppupigated with

theg i%;;;céogggggggggbegé&gﬁaﬁ] :;j ﬁet:crc])gd %%giggg (t%g r]]:arc])gi%to}l réﬂo&vrlf I:1)ne Figure 3B)
in which the first connecting tube (111) is communicated with the fourth connecting tube
(114) and the second connecting tube (112) is communicated with the third connecting
tube (113).

[0043] Specifically, upon energization of the pilot valve (109) (ON), it switches to the
first position so that the first working room (R2) is filled with high-pressure gas refrigerant
coming from the fourth port (P4) and the second working room (R3) is filled with low-
pressure gas refrigerant coming from the second port (P2). On the other hand, upon

termination of energization of the pilot valve (109) (OFF), it switches to the second
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the fourth connecting tube (114) and a second position
(the position shown in Figure 3B) 20 in which the
first connecting tube (111) is comrunicated with the
fourth connecting tube (114 and the second
connecting tube (112) is conmunicated with the third
connecting tube (113). [0043] Specifically, upon

. | 2Einb! i i aprd as refriger.
s, 05 L P, 5 A% D s rsis
' iy foi i b= . L
confiSh o e \BBERk, 1) bl 5F so8ph sy RO TRYEistTed with high
profs{iE 8 SR MR &l HORTHe Rl Bort (BHEFM, Wheh B pilot valve (109)

' 0 h i ' ' king rooms
swilshel 1y 518 i B bre MIRDAARTEL BEERR VBt the working
4G t Be Lh8 3984 hd HrigtFigure 2,
(R25 By iaG e e RIS HIP g0 PP 18 1 I od VRl iR Figur
LAgk P r ilBthe (i )posifien (1M position
me%gighgﬁ]\%gﬁ flﬁg@{:acgg%va?%@?%%fa?@ﬁgng th hi gh?p pr ests(ur ep
. i . r e J0u E1BmBRr 1 0$)Rhdkes the first port
P B o e P
(Pl? R6RARNRQR WAk thd B&oRA %ﬁugﬂ).dOﬁftﬁé ot hbed, Weledh et jiilot valve
he working roons 5 (R2, R3) causes the pistons (105,
(10§ﬁ§0vit&ﬁésbt% faesied ﬁb:ﬁtiérﬂethé efréssae Niffeyéede ibatvdegUbcth Zhe working
thereby putting the third four-way sel ector valve (3C
rootR(R2! RS) Edussd thp pSstdris Q0 1106) @as fhished tosthevight a3 iéweed in Figure
solid lines in Figure 2) in which the valve el enent
2, thiR8y pikes tHeh@irdi foaf-wagrselectoP! valveo@@ninaathedseebnd pokicion (the
second port (P2). On the other hand, when the pil ot
positidnivshowh i Fe Iekdrches it Biguhe2 ¥ inrveticlptisivalverelemdne (108) makes the
pressure difference between both the working 10 roons
secOiPporRA2 ) catistimidaeel witls thertkird $05 (PI)06) to be pushed to
the right as viewed in Figure 2, thereb utting the
[0044] r dn frelatiemety thel tairtlofour-atayessiS®)r valve Bﬁg, gecohask valves (7)
position (the position shown in the broken lines in
dowAstream o) the rfirshparh (Pheandatheethist rowh (P3) IoejenhalicsBargp gefrigerants
second port (P2) conmunicated with the third port
haviiB flowpddroth ther inviettet fampressor K2A) land dhe §Lpt npgynverter compressor
sel ector valve (3C), the check valves (7) 15 )
(2B shresgh daarfouktht st (74)Sntohe thigdfquraway selpstarrabe (F6pifrom being
CE{PB)_ prevent discharge refrigerants having flowed
sucked inte Hbe inveder eompishisr d34band sy sesaad mAB-imyertst compressor (2C),
non-i nverter conpressor (2B) through the fourth port
respgfiyelynt o the third four-way selector valve (3C) from

bei ng .
[0045] <Indoor Unit>

The indoor unit (1B) includes an indoor heat exchangér (41) that is a utilization
side heat exchanger and an indoor expansion valve (42) that is an expansion mechanism.
The indoor heat exchanger (41) is connected at one end, a gas-side end, to the first
connecting gas pipe (17) and connected at the other end, a liquid-side end, via the indoor
expansion valve (42) to the connecting liquid pipe (11). The indoor heat exchanger (41) is,
for example, a cross-fin type fin-and-tube heat exchanger. Disposed close to the indoor

heat exchanger (41) is an indoor fan (43) that is a utilization side fan. The indoor
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sucked into the inverter conpressor (2A) and the
second non-inverter conpressor (2C), respectively. 20
[ 0045] <l ndoor Unit> The indoor unit (1B) includes an
i ndoor heat exchanger (41) that is a utilization side
heat exchanger and an indooriGexpansi on val ve (42) that
IS an expansi on nechanism The i ndoor heat exchanger

exp%ﬁféq “/ﬁx%{%ﬁii{ffoedefgéfé’ﬁ?}oo%%gw%d%%ﬁi%%%ﬁ%%{%a & the
e i . o5
[Oogé]p:%gﬁgﬁh%gp{}%qn&) SIt oet ﬁg co\rgln:c:i (ra]gl Ini 88{ d pi pe
11) @ The i ' ] s
o SRS R G A Mol BRI Re bl fonecl (45) B TRA Setizetion
i R By L8 S SO0 i APl
The:éﬁﬁ% 'n2ht e&@hﬁé@eﬁ @ b§ 4%]*@%% S ¢ %’@H@ﬁd%ﬁﬁréﬁheﬁa the chilling

xpansi on va ing Unit> The chilling

expdfibn (I&lg% .(h@%ﬂﬂl@?%l@n&ﬁ@ b vk M9a ) 2o¢hi LHABAROL firdt branchN@uid pipe
I's a utilirzdtion side heat ‘exchanger and a chilling
. | _
(2 RRERLHIL Bl I EIRPSSIERLTEE Dy cn, o
sidCBfh, tPthkeis8itnd cohalR 88 Gas Miba (1) ETHNoldroRDvA¥PEmMY isAlked to shut off
valve (46) and a solenoid valve (7a) in this order to

the FeftibEraht 6@ AGANg tHekthélobf @Bwnfiché). branched from the
connecting liquid pipe (11) and connected at the other

[oognd, IR tigadillink dRatedi@harglr 14, e GofigeRAn BRPolation Passsure is lower
pi pe (15). The solenoid valve (7a) is used to shut off

thah (R ref{deba eddpordtl onWrebsiiierig thdiadosehf excHanger (41)) As hQesult, the
[0047] In the chilling heat exchanger (45), the

refii @irdrit J&apoiatieN ap@péakived ipr@s suhiléing shéapweechangtra)his set at, for
refrigerant evaporation pressure in the indoor heat

exaifld)anQel and,lpn ths other dmndlt thet defrigeratt ravgprratien temperature in the
evaporation tenperature in the chilling heat exchanger

indodiSheat exdlaingat (415 ds seteatafpl example) @586 d[n tns ntagner e refrigerant
hand, the refrigerant evaporation tenperature in the

cirquitd®B) cdrastitutesectismgdor ¢vapyrating seftigerant at diffessiigmperatures.
+5C. In this manner, the refrigerant 15 circuit (1E) .

[0048hs The uthelling eipeosiont valye @6hporathiermostatior expanaien ¥alve and its
different tenperatures. [0048] The chilling expansion

temperapere(sdsying bulk is meountrst tet the gex sislestfohe whilling hery cxelaanger (45).

Thus, the opening of the chilling expansion valve (46) is controlled based on the

refrigerant temperature at the exit side of the chilling heat exchanger (45). The chilling
heat exchanger (45) is, for example, a cross-fin type fin-and-tube heat exchanger. Disposed
close to the chilling heat exchanger (45) is a chilling fan (47) that is a utilizations side fan.
[0049] <Freezing Unit>

The freezing unit (1D) includes a freezing heat exchanger (51) that is a utilization
side heat exchanger, a freezing expansion valve (52) that is an expansion mechanism, and a
booster compressor (53) that is a freezing compressor. The freezing heat exchanger (51) is
connected at one end, a liquid-side end, via the freezing expansion valve (52) and a

solenoid valve (7b) in this order to a second branch liquid pipe (13) branched from the first
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tenperature-sensing bulb is nounted to the gas side of
the chilling heat exchanger (45). Thus, the opening
of the chilling expansion valve (46) is controlled
based on the refrigerant tenperature at the exit side
of the chilling heat exchanddr (45). The chilling 20
heat exchanger (45) is, for exanple, a cross-fin type

oragh AN PHE L1 2E 30 3 SERRERE, e W8 DABRTpnd £ 96-0iBe (8, through 2
corth it L4084 S5 P RN BEESRE L0, T v
congigg{%% 3 ’is(%ln%leétaia& the dRctitlrhd iddtd s gm?is%% ;{?ﬁ%ﬁmp branched from

reezi ng expansion va s an

theteségtﬁﬂsécﬁﬁe%g%}%% é d T8 @&c@ﬁ%ﬁ%ﬁgee ¢ PO G518 Pited Sdth an oil

iS a ressor. 21 ng heat

: . . €« .
sepglﬁgﬁs?):intdgéé%ck aRRTIER! GdeBiwSBorR MEe l%%sltég%gh‘fgﬂ&’s&e(ﬁ). The

reezi ng ‘expansi on-val ve (
| i i 5 trR9 sB6rB3 toward the
o R B L B e oy
Loy i 29 . BREtEwadn the oft &phra€dtd(553 and the
Mmgggggﬁﬁghggd%ét%Pgﬂgﬁjzc&%%nnecting gas pipg%(54) %g@
cormB&irgUeas pRR (BiFiR afbiltBRNDEIPS (S7) VETDERHERY nlbe356). The
booster "conpressor (53) 1S connected at the discharge
[008DP € The tRofEREYHpERsT B Etogdiber Witk fehesnirestts 2A¢ 2B, 2C) in the
second connecting gas pipe (15). The branch gas pipe
outﬂé&)udiﬁ(lﬂ),own%éss% tdfrigétaitiih tvo SEIRaY &t tiat (HeTpfripechnd evaporation
check val ve ( in order away fromthe booster
tenfpRMAIreSAGhe fRdling Th& excheger V31)Viecémips ddwarwharottiay im the chilling
refrigerant flow fromthe booster conpressor (53)
heat on@hsahdeh e(45% e Tha drefidgenatt evepormion piepepefatine. irCohaelr¢azthg heat
between the oil separator (55) and the connecting gas
exchamger ($Y)is s ag doraixampéd, b¥57Cpi pe (57) with a capillary
tube (56). [0050] The booster conpressor (53), )
[005bp etTher frodziny thmnsionprabes (73 i6 2AthepBostailt) ekpansipn valge and its
outdoor unit (IA), conpresses refrigerant in two
tenpeeies-ssusing hulbt ihenquated gethagas eidapditke freering heat exchanger (51).
tenperature in the freezing heat exchanger (51)
Thodrerag haanexchanger (HBt isi fon pxaneple) ki grgss-fiwdype fin-and-tube heat
exchang_er (4545 The refrigerant evaporation ) ,
exchengser Bisppsediclose e ther faeszingdenbaichanges k3 de A fesaing ifan (58) that is
set at, for exanple, -35C. [0051] The freezing
a udbigpdiens side @il ve (52) is a thernpstatic expansion val ve

and its 15 tenperature-sensing bulb is unted t he
[00§3h Jiughepfa pyrass ,pg@zﬁ?@ withe ¢heelq éiﬁbl@r(‘érga)cpnnecte% E)etween the

connecting gas pipe (54) and part of the branch gas pipe (16) downstream of the check
valve (7). The bypass pipe (59) is configured to allow refrigerant to bypass the booster
compressor (53) and flow toward the branch gas pipe (16) during halt of the booster
compressor (53) due to malfunction or the like.
[0053] <Control System>

The refrigerant circuit (1E) is provided with various sensors and various switches.
The high-pressure gas pipe (8) in the outdoor unit (1A) is provided with a high-pressure

sensor (61) that is a high-pressure sensing device for detecting the high pressure of
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The freezing heat exchanger (51) is, for exanple, a
cross-fin type fin-and-tube heat exchanger. D sposed
close to the freezing heat exchanger (51) is a
freezing fan (58) that is agutilizations side fan.
[0052] Further, a bypass pipe (59) with a check val ve
(7) is connected between the 20 connecting gas pipe
ehi}RrdthRRER 08 F62) Pha? §s 4 leipetpurestagmdrdevice for
reﬁ%@ﬁﬁ%ggﬁﬁm%} ve (7). The gsyggass pi pep(59) IS
detécBRE 't}SHJ&iﬁéha}%é RinpeMiture fof réffikaraht. The yRaSSe iy (3epfdrahe second
conpressor (53) and flow toward the branch gas pipe
nonlihGarted UbinpeksiR!ACPls proEdbDash aldischapp tassRatufcishsat (63) that is a
to mal function or the like. [0053] <Control Systenms 25
tem Q@nﬁ@fsrehg% afelvicel foeUlldtedtiblz) thieS dipclRivged eempérbtnres af i lapls-pressure
sensors and various switches. The high-pressure gas
refrifiePait. (Bachi o thd @isetrg pipes! (Ba, 56,189) fos thpriavértke domiptdssar (2A), the
hi gh-pressure sensor (61) that is a high-pressure _
firs6 @8iiAEr@e Woarésor (EBE i ntet feeold glondnestur eonpfredsdr (2C) is
refrigerant and a di scharge tenperature sensor (62) )
providad with @ pressper avithe (GR katnepetewitea therhiglhl pressure nyf refrigerant
the di scharge tenperature of refrigerant. The
reaclies & pagdgerpined vehe) for the second non-inverter
., conmpressor (2C) is provided with a discharge
[00543np @ha suetngBpsai6al 6Q)fot thatinvestea comprasenrd24) end dhesiengnd non-
device for detecting the discharge tenperature of )
invértayhcopipessor @C) arefproyidedimtith Bacpressure kensaiss@ha b respectively,
pi pes (5a, 5b, 5c) for the inverter conpressor g__ZA),
that 4re prdssurstsemsimg demiesstfor deteetingeths presgwn)of snetianeirigeast god also
non-i nverter conpressor (20 is rovided with a
propided switle ssstionctempsmturehsensgp s ﬁﬁ)eﬁeiﬂ%ﬂ‘fﬁllg hthgt asstgmperature
of refrigerant reaches a predeterm ned val ue. [0054]
senging deviees fon defegting the suctisw)tempgratupreof Telrigerant. [gthsp.das afpature of
(2A) and the second non- 10 invgj(rgtnfgr(r§ conpr essor ngcg 2B i
the resept ByFRiD, Hhe FICtioN D &) for t BoR-gyertgrggompressor (2B) is
respectively, that are pressgre sensi ng devices for, . f
alsqi Preddech gvitha lomeBisaviEe Sensor ¥obihat o r ¢ PEFSSHE SeRging) dgyice for
provi ded with suction _tenperature sensors (67, 68),
detepctingdhg preesue Offgﬁl&’t“"é?eé"geé erature sensing devices

00k I SIS G LARGHEL YA o bl AP Ranes senor

(693 g%:tb:lsgg §%1]?e(er§t 6cbs?e§];i?1rg cfebfl%e ff(')rr éettec%%rg]_ g \e/%{pto?a{tion temperature or the

condensation temperature of refrigerant. In addition, the outdoor unit (1A) is provided with
an outdoor air temperature sensor (70) that is a temperature sensing device for detecting
the outdoor air temperature.

[0056] The indoor heat exchanger (41) is provided with an indoor heat exchange sensor
(71) that is a temperature sensing device for detecting the condensation temperature or the
evaporation temperature of refrigerant and also provided at its gas side with a gas
temperature sensor (72) that is a temperature sensing device for detecting the gas
refrigerant temperature. In addition, the indoor unit (1B) is provided with a room

temperature sensor (73) that is a temperature sensing device for detecting the room air
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15 also provided with a | ow pressure sensor (76) that

is a pressure sensing device for detecting the

pressure of suction refrigerant. [0055] The out door

heat exchanger (4) is provided with an outdoor heat

exchange sensor (69) that is a tenperature sensing

device for detecting the evaporation tenperature or

ondensation tenperature of refrigerant. In

tem%ﬁ%???bn,_the outdoor unit (1A) is provided with 20 an
[Oﬁg»g]t &L cRilfind ﬁﬁp@@)tiyfn%yﬁﬁﬂ sath  dillinkhahpératuée sensor (74) that is a

tenperature sensing device for detecting the outdoor

ten@kfatérg\% §&:Bee fo? Ueltidd el tBdpaanheat thexohbngrige @sblay case.

r's p wi th an indoor heat exchange sensor (71)
Thé tﬁ%%zihé it EPEIAhtvRledeRith N0 fid@MhE Qethpératied eedsond75hthat is a
condensati on t'enperature or the evaporation
tendrRPRGE AL £ BbviteTori @eicang tN@npettuprin thelfdezat disply case. The
as side with a gas 25 tenperature sensor (72) that is
bodatdr RERPEALAH (83 PRNFbVided aivihe dlidchirgel sideoviting prdssurgawiitch (64) that
refrigerant tenperature. In addition, the indoor unit
opdnd Bheh ShdigotasRbredstue of refigerant eagies atpredetamisdrvalueg)
that is a tenperature sensing device for detecting the
[0058P M BHer rebfgerttiiDeyaémr @) inbBay aTemtotiet (86)g Thei controller (80)
(1C) is provided wth a chilling tenperature sensor
corltrAy tHehgenings af thicemivoaeupansivanalvey 26k eid thefindoor expansion valve
detecting the tenperature in the col d-storage display
(40 asdtects Pbres 6f ehi fogr-way tseledtd) valye 34y BBedChvand as a feature of the
freezing tenperature sensor (75) that is a 5 .
pres@tisvation cconetitateng dbtaringeng oreaniefos detemyinipgwhether the third four-
tenperature in the freezer display case. The . booster
wag aelpcios salve (B)has suafuoctiched and centeoling pora piection decarfingly-
a pressure swtch (64) that opens when the di scharge
[0050% s STheeconfroHer (B0)gme kides 2 susting Srassye dgeciomiestion (Bl) pcommand
[ 00581 The refrigeration s sten](éb i ncl udes a .
holding sestibe (Sz)sa)comprﬁésqycﬂmdgy seqtiond8$) andaCPBIPEsiqfestartup section
openi ngs of the outdoor expansion valve (26) and the
(84)ndoor expansion valve 10 (42), selects ports of each
four-way sel ector valve (3A, and, as a feat

.

(3A, 3B, nd, re

[04$0] t hEheh seediont pqemq]tqegqqpo% SHELy Eﬁ%sre eiyes a5 rﬁnn}nﬁay a detected
pr%e@?rgiquﬁé @(g?-:pgsggg;l)sg%% ﬁémh gﬁlae[] ?1695'1 %Egﬁ%?’t%g ﬁ?ﬁ\xl\‘l%%/e]S?OrI]‘ g(2B) upon
oS T RS R e P Getion s
det(egt]fgﬁ seaétigg r{gﬂng configured to detect the suction pressure of the first non-inverter
compressor (2B) after the issue of a switching command to the third four-way selector
valve (3C).

[0061] The command holding section (82) is configured so that when the detected
pressure of the suction pressure detection section (81) continues to be lower than a
predetermined value for a predetermined time T1 (for example, ten seconds), it determines
that the third four-way selector valve (3C) has malfunctioned and holds the switching

command to the third four-way selector valve (3C). In other words, for example, in the

case of a switching command to switch the third four-way selector valve (3C) from the
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hol di ng section (82), a conpressor standby section
(83) and a conpressor startup section 15 (84). [0060]
The suction pressure detection section (81) receives
as an input a detected pressure of the | ow pressure
sensor (76) for the first nd&®inverter conpressor (2B)
upon switching of the third four-way sel ector val ve

s B o 40 oM ioh "B SR ROSRRLIG o HACKIED e pi
fii - . . 2
val R0 e st i G R AR Bt O RORERR £ 0

O BB T Ak f B, PR e commnd
vl By 55 T L VAT P50 R O
conly 55 58] 16 s 9, oL Bt O T Sty o
e G bl g

| eqhQr Btup sbAioRl(BF) is\WOASSured &Y st@X apBleSfirst Sbn-invert
[00t§ﬂe q?:lgs?gmg#e\égorgw tghsi nlg c(oﬁ{Tlgnd t%lrgwi tsch t'he t?wrisrdnmve “

corhRbsoVVBIB)Slt Gt Qtan¥By Y& the BredeiedMideA Qi T2 Fuiritfer, upon startup of
position to the second position, the conmand hol di ng

the SB6t homlidvBAtr BOhpRsioRq2B),! Bithe \delc¥Rd (k8@hre 6f tHeesuctibs tpressure
position that is an energi zed position (ON position).

deté¥Bf2}eclibe @UIoAEHESs of dBdidwes et ahe (F3detrdnined value for the
configured so that when the command hol ding section

pred&eomifed disnd Te winl ahé BempeBIRNGandby settiyis (83X estdpsrthe first non-
non-inverter 5 conpressor (2B) and puts the first

inver@st-dompessser (2B) apdiaaad puls2Bnto stadist fand ipgriédof Gme extended from
predetermned tine T2 (for exanple, five mnutes) that

the ipgedetesindmedhyme Ta¥i.c.[ GRGBE riinetes onpneswes). Mot thatp“n” indicates the
section (84) is configured to start up the first

number-df ineest vehen the dpteeted res§@B)of pht suctibo psesaurd lsgtektion sdrdion (81)
predetermned tinme T2. Further, upon startup of the

corftinnest torkerloiventhan gre predqserexsast valBlor thef predricrined timg T1 after the
pressure of the suction pressure 10 detection section

conjiB¢ysoc stattiip secsiond 8#ehasofiust stattethup the firsbaen-invafteregpmpressor (2B)
value for the predetermned tine Tl again, the

(hereampsicastsderrest tmapythsenumbay qigaperalingyimep offthe Jewrigessure sensor
I nverter conpressor (2B) again and puts it into

(763D akushere sactatime the gugben ofmperating fimaes of thmlow-pressure sensor (76)

increases after the first startup of the first non-inverter compressor (2B) by the compressor
startup section (84), the predetermined time T2 is extended in increments of one minute.
[0064] Note that the predetermined time T1 (ten seconds), the predetermined time T2
(five minutes) and the extended time (one minute) are not limited to these values and can
be appropriately selected. Further, the predetermined time T1 may not be given. In this
case, immediately after the detected pressure of the suction pressure detection section (81)
becomes below the predetermined value, the command holding section (82) holds the
switching command.

[0065] - Operational Behavior -
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the predetermned tinme T2 (i.e., for five mnutes + n
mnutes). Note that "n" indicates the nunber of tines
when the detected pressure of the suction pressure
detection section (81) 15 cantinues to be |ower than
the predeterm ned value for the predetermned tinme TI
after the conpressor startup section (84) has first

star I\I% %?dé:lspnplnol il g %oélvéx{]x{efht ed’éae?a?féggl%%?\gloﬁ 8@hte refrlgeratlon

(her ern

sys{emnﬁﬁt ﬂlf th %eixgwrme . 38?35(?11@9? &fcpfefrléezmor) c&e&%ﬂwﬂh Q% Eamed out for
concrt%){y' 1{?1:3' pﬁe?#’brﬁhrfege@g &chéhrll% {]}%grﬁ&%og%ﬁte B?) Qﬁ? g‘B)I%E’ )ﬁera’uon of

B R RN e R —
des{%n@&'tts be [s%?ﬂblﬁkﬁeﬁvé ab fifle no%{g?a@x%heﬁl”\#ﬂfc@l tHeMBirsti non-inverter

en second eterm time T2 five

rQ%Bxe?B)aiQ échf'or%% S&e’kgﬁ-% sg% Canﬁrﬁﬁ@ @Rl o }:raﬁBE 119 Qhich the first

mte Y0 t hese va be appropriately

no Iv@r@érec@mp'r:ééﬁ&ft%}) ishdygd Pd’rqg@&?fcﬁh&lﬁgn&% Gfsteh, MRy not

eglven his” case, immediately after the

(0066t e@%@gﬁmﬁ of the suction pressure detection
section (8l) 25 becones bel ow the predeterm ned val ue,

the ﬁpﬂmﬁ& fa@hbﬁ,gas%ﬁamcm Fig®2d 4,né ﬂﬁfei't&econ‘ipbbésﬁh(m the first

command. [ 0065 Qper at i onal Behavior 21 Next, a

norﬂi@ﬁéﬂiérmo eéﬂbﬂ L2BYandineRceid ﬁd’tﬁm&@@ér&iohﬁjﬁ@sofo(eﬁa\ar@ﬂnven and
of the refrigeration system(1). In thi s enbodi nent, a

the 'b6€@éd ddtnpresdor BBY isgidoadriven. operation” is carried out
for concurrently perform ng the roomcooling of the

[00671d 0 Qe Tttt fo(L Bay aBldctoh @alve (B A ehatécond dbur-wine selector valve (3B)
chilling unit (1C) and the freezing unit (1D). This

andothetliintfoansvay aéletgevate (FC)ape seittd eespective futggiogitieds. tIthe solenoid
be swi tchabl e between a first operation in which the

valfdsr(34, Thria ithevehilliag unit by asbibe fie2Bng iusit (EBYarkceletied open, while
cooling systemand a second operation in which the

the outdsbr expansion welve €26)de sgeced dlos¢d2 Bhe electiemid ckpansionevalve (29) in
air-conditioning system [0066] <First Operation> In

the tliquid injestion pépeal27d s, cangrolhdwn itsropenipgrte supply epredetermined flow
inverter conpressor (2A), the first 10 non-inverter

ratecolkiquid sefrigeam) toathd stetionssdesraf the ivertoRparepressof Ak ansk the first
(2C) are driven and the booster conpressor (53) is

nonging ertefraoppressor (2B).

[0068] Under the above conditions, flows of refrigerant discharged from the inverter
compressor (2A), the first non-inverter compressor (2B) and the second non-inverter
compressor (2C) are combined together in the high-pressure gas pipe (8), flow through the
first four-way selector valve (3A) and then the outdoor gas pipe (9) and condenses in the
outdoor heat exchanger (4). The liquid refrigerant obtained by the condensation flows
through the outdoor liquid pipe (10) and then the receiver (14) into the connecting liquid
pipe (11).

[0069] Part of the liquid refrigerant in the connecting liquid pipe (11) flows into the first

branch liquid pipe (12) and the rest flows into the indoor unit (1B). In the indoor unit (1B),
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[0067] The first four-way sel ector valve (3A), the

second four-way selector valve (3B) and the third

four-way sel ector valve (3C) are set to respective

first positions. The sol enoix valves (7a, 7b) in the

chilling unit (1C) and the freezing unit (1D) are

sel ected open, while 15 the outdoor expansion valve

f e ﬁlr@fg%dth Rt kshsioRvalve @&i'd%a orates in the
the\(}éig%/delle?i%)%r?%%tg%e [ q_uig [ njoecti onl pi pe 2(2 ) is P
ind?f’rmh%’cl Ef&laﬂgbr' Eﬁ& ORERAd1OtheOstoHPPTRE Bad rERReRME difned by the

ow rate of lrquid refrigerant to the suction sides

bratiBR floWeihtS&lghCRIBE-&S®RhedtiHp) a§’6}gﬁ)é fihtoSthe outdoor unit (1A),
evaﬁolﬁa-l! nverter cgnpressfor (_2%)%@[%0 _ tt}ﬁ’gler t he above
pasS@NBirdiddNthe fisORur-Hay' Ridctddoray (IN)salipiieekcbid furfeay selector

Inverter 20 conpressSor (2A), the first non-inverter

valGOIB)CASRE tHrétdh MBGudthd S WY aidtheh MMtafs@b the second non-inverter
conpressor (2 are conbined together in the

cohpr@bsop(BSsUre gas pipe (8), flow through the first
four-way ‘sel ector valve (3A) and then the outdoor gas

[0000P€ (4P theABthe£ DAAE NSRS of thet Nuid oefrifeaint aaingeflokad geto the first

(4?. The liquid refrigerant obtained by the

bra@iéh dqmagﬁwmﬁ lews throbglothghetdiel Wranaholiquid pipei(d3)parmethen into the
(10) and then the receiver (14) into the connecting

freéZisg ugit (25) Mmdoge (rdst flowsdafOhe Rhilling finit I(EC). il thedchilling unit (1C),
refrigerant in the connecting liquid pipe (11) flows

theilivjuid tdfidgdramtgiassebtianogh theqphilting exmngibavabved46 handr then evaporates
flows into the indoor unit (1B). In the indoor unit_

in (iEBYhillid@ heahexdthiaggerd(dSefio icgek thet inpide sfsthe leoliugihragpalisplay case.
i ndoor expansion valve (42) and evaporates in the

Thémalitoy the ghs exfrigangeobiant)l by thosvanontion: Hews tirpughahe second
refrigerant obtained by the evaporation flows through

cortrigetinig gastpipo(laddn ihegfrepaingpinie(1D).7the ligeid refrigersut pasees through the
unit (1A), passes through the first four-way sel ector

freezihy exga@sipnavalivet (52) et thed evaparatgayn the Beazing Beay grehanger (51) to

3B), flows through the suction pipe (6c¢c) and the .

coqlgheimsiderad therEreezst display sase dhe epreirigesagsabtalpgd ‘(&%ﬁevapora“‘m

. [0070] On the other hand, part of the |jquid .

is qostnressed Rr therbopstel COmBRRESIT (1D oPaskRs tgmugitl the franehygas pipe (16) and

LA R AR L S —p—
A S O SRR AC K MO
plptg&gggﬁg‘tvté gneto Ctﬂelz l()lllti(:]ggl‘ Exﬁp ?1%' %er\ll,apla\llteth r%g re I?r%s tthr}g{l]gh the suction
pipe (6a) to the inverter compressor (2A) while the rest flows through the branch pipe (6d)
branched from the suction pipe (6a) and the third four-way selector valve (3C) and then
returns through the suction pipe (6b) to the first non-inverter compressor (2B).
[0071] <Second Operation>

The second operation is an operation when the indoor unit (1B) lacks the cooling
capacity during the first operation and an operation in which the first non-inverter

compressor (2B) is switched to the air-conditioning system. The setting of the components

during the second operation is, as shown in Figure 5, basically the same as but different




in the chilling heat exchanger (45) to cool the inside
of the col d-storage display case. Thereafter, the gas
refrigerant obtained by the evaporation flows through
the second connecting gas pipe (15). In the freezing
unit (1D), the liquid refri @ant passes through the
freezing expansion valve (52) and then evaporates in

frortBPdeu{i%g %? férégg %er%'i %ﬁqgee{mﬁ.?f#lr-mg %ée?gp{'al{lg‘?d‘)rﬁ kifiched to

ay case

the evaporation is conpressed by the
thegem%flg?gggpr{mressor (53), passes through the branch gas

[009%]gnec%t%}br@nﬂso 'dﬁlrntéé1 ?%S%Q&m Bﬁ&a% ik lkaQhéﬁ T eratlon refrigerant

ing e’'gas re rant

dlS&l%P%ﬂra%I‘OIIl @M dvBferC g&ﬂr%ﬁ?%?ﬂs)ecoﬁt ndd1BvEA& compressor (2B) and

eran I ne connectlng gas

the @h&%d rgoﬁ)ln{rér%%o fe@s&r&fCﬁH&Qﬁ%es Yn 'tﬁe Sukddor h-E'é}teékchﬂﬂg'eE (4) and

ereo urns rou e suction 20 pipe (

eva%) ﬁtés“l}?%ﬁ ‘?ﬁ%ﬂrﬂ%ﬁ@ﬁr?&fan%&'b()hl)’,‘ﬂhé %hﬂh% h@zﬁtexfchﬂ/g‘ir (45) and the

roug ranch pi pe branch fromthe

@) and the third four-way sel ector
ReSARAAY %haﬁ%e%@t Ren

returns through the suction pipe

00(73%}3) Then! B he Sbir t TOBRGAEY byOINR &%pefatioR Bh. tHeOQHilling heat
econd Oper atl on> The second operation is an

excAREIR (4DMnANBE febAnd RERRkchuniptr (51Plethras Kgotidletheaattisigpipe (6a)
25 capacity during the first operation and an

to 188 ﬁfv@ﬁblodbmﬂ}eéﬁbf @A)t Oa the 6thér lmd; parvef therefrigaramrevasarated in the
(2B) is swtched to the air- condi t i oni ng system The

ind66it Rdabeéxcbhinddd €4 DatRaRahichgh g suagdon Pipe e a0 theogeesad h@ninverter
is, as shown in Figure 5 basically the sane as but

cordp;] §soF §2C),2ahd tHeofesd flbive ghtdughfthe dHramwhepipe i(66) branthesl from the

e third four-way selector valve (3C) is switched to

suctibg piRc@ay apd et third folr00TR peldtier eflvr (C)ainddatheiu rétwgys tthrough the
second operation, like the first operation,

suctiefir piper @b toditlse Harstg @dndfimemtet henipressort ézB);oirprtbxss pranner, two
(2A), the first non-inverter conpressor rI%Ll%and 5 )

compressoes; dred, thenfifshwentisvertp qomesessor (21) amb iseeond; pon-inverter
the outdoor heat exchanger 84 and evaporates in the

comprdgror (MEhtarexstrhfiyehe (azric;on itiopinghsystenhtp fllaup the lack of cooling
exchanger (45) and the freezing heat exchanger (51).

cappoit.3] Then, the gas refrigerant obtained by the

evaporation in the chilling heat exchanger (45) and
[007AE fSediching (F@ét‘)lﬁﬁéh%'ﬁéé? Seeonyd QreTations t hr ough t he
suctlon pi

Next, a cﬁascnptlon is given of the control on switching from the first operation to

the second operation by switching the third. four-way selector valve (3C) from the first
position to the second position with reference to Figure 6. The third four-way selector
valve (3C) is here referred to simply as a “four-way selector valve”.
[0075] First, when in step ST1 a switching command to the four-way selector valve is
issued by the controller (80), the control proceeds to step ST2. Specifically, in step ST1,
the pilot valve (109) for the four-way selector valve is energized (ON) to switch the pilot
valve (109) from the second position to the first position.

[0076] In step ST2, it is determined by the command holding section (82) whether or not
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10 to the inverter conpressor (2A). On the other hand,
part of the refrigerant evaporated in the indoor heat
exchanger (41) returns through the suction pipe (6c¢)
to the second non-inverter conpressor (2C), and the
rest flows through the brancé4 pi pe (6e) branched from
the suction pipe (6¢) and the third four-way sel ector

the ég%%ltgil ;’t{%{g@?}?} Se? §ltib8 YdsRSe (dMERHON stdi®n (§p§$8c§n.?iﬂ}1ﬁ§' #%be lower

non-rnverter conpressor

than:] {Plle %ré@&?fl{er%edtv\ﬁﬁe 1o 8 QPJ(@E? (ﬂ; ﬁla diteﬁgtetsi H%?\(ljx% lcb&finues to be lower

on=<i nver conpressor con

tha QL | pevdg{e {ned COHTRY. &7 59 rde(&@ edhat ltﬁee‘f}mfr%a)l R&ector valves has
alr-gpn Itionng systemto i1 up the lack of cooling
mal§5084L 51 B7 S YR AL o ekt pfion o

the Eﬁﬁﬂ'cﬂ ro&gdéw &g[? 519, OhAR biter haddS if @RI DréBured® not lower
the secon

operation by swtching the third. four-way

thalz glgg%{:&’éte%ﬁhé’cﬁva(ﬁ&)it fsr &‘f%ﬁrﬂﬁedf thafthe B@SWhY 9¢leétor V41@es has been

d position wth reference to Figure 6. The third

norfnglg% F\\O’ﬁ&’hea% ﬁfets‘él':ond/[%s}’cﬁ)ln(a'ﬁ@)thé Sonlel éndseferred to
SI

y as a "four-way selector valve". [0075] First,

[00Y11E N Hefk, St &Reriftioris o Bf RGO tHAR R ddedtétP pledsifre WA Yhe suction
sel ector valve is issued by the controller (80), the

pressafd HQbctn0&R8ES (8D &b Where thodbintwanlstlgctor Ralstep in the first
ST1, 25 the pilot 'valve (109) for the four-way

posRRING ghPfefMPdring reSiden il Geegh pfIMure eosmi (R1h ahdhehepbdeond working
valve (109) fromthe second position to the first

rooROR )| Thus, [pRA ME]thd BasStefideeTdit,is cboled byl dowrtemperdtuby gashefrigerant
command hol di ng section (82) whether or not 24 the

flowiaasige opties salve etdimdnin €168)ctbi condgses Sherefors twlieni e pilot valve
section (81) continues to be |lower than the )

(109y Rostirhed ne cheviilstipodition, thigh presamelcts loh thé &irslevaskingdroom (R2)
pressure continues to be lower than the predeterm ned

andviehupressure asts datthe seovad warkingt toenf (RY), omyhat sheepregyure difference
val ves has malfunctioned, i.e., that it has not yet

betiyeambatbrtha Moykisgiroarthe (R2,0R3 heauses thedvabeselement, (lﬁ%%tosbe pressed
the control proceeds to step ST3. On the other hand )

towiafd theesedende wogking reers (R3).i Busing theotiae, heweer.t the Liquid refrigerant
predeterm ned value, it is determ ned that

. the .
obtsined byethe sendessasion daes ot pmanediaialy flosy A Pﬁ/ﬂ@\?hlglé pEggsure room
to the second position and the cagntrol enﬂs. %ﬁgz;; h
(RpeThereforeyfor examplerasi shoypva dighe ., Heafadve Hgme stops on the
detected pressure of the suctj OR, )
way toward the second working room (R3). In this case, since the flow passage from the
first port (P1) into the valve element (108) is narrowed, the amount of refrigerant flowing
into the first non-inverter compressor (2B) is decreased, which drops the suction pressure.
[0078] In step ST3, the command holding section (82) holds the switching command to
the four-way selector valve as it is, so that the pilot valve (108) is held in the first position.
In other words, the valve element (108) of the four-way selector valve continues to be
pushed toward the second working room (R3). At this point of time, it is recognized that

the number of operatirig times of the low-pressure sensor (76) is n=0. When in step ST3

the switching command is held, the control proceeds to step ST4, wherein the compressor
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pressure detection section (81) drops. Were the
four-way selector valve is in the first 10 position,
gas refrigerant resides in the high pressure room (R)
and the second working room4&d3). Thus, part of the
gas refrigerant is cool'ed by | owtenperature gas
refrigerant flow ng inside of the valve el enent (108)

sl BRI IR Byl Oy ) 6 O Sanc.
Thi% ﬁ?evfeht% %}eéwm%é; f1fe HRP %ﬁ.ﬁ%??%érg%ytop{@% Qo Bfttein@drop in the

e secon INng room pressure

sucflbh éleersﬁﬂﬁ.q: ep %{Yﬁ‘%ﬁ rih@ﬁb%] f%g? f}’igtr Kt)gé]- AvéRe %m@ﬁ%sorlfgi}) slightly

cauSes t he val Ve elenent pressed "towar

incfedSes SRE PRA YQF&% rhgtiﬁg Bmtﬁéqge)con@‘%dﬂ@iﬂg?rgﬁnt(%??iaﬁg thereby reduces

owever, the lirquid Tefrigerant obtained

the GRHBAGRS AlfFPEhdOGIWBA! bbMBE! RbRing FoMY PRE, RB)! %ﬁh{}ﬂhreduced

pressure room (R). Therefore, for exanple, as shown
prebsurd R &icé cahfB HEWHRe @l&ﬁ@@t(m%g@)besﬁﬂp udhRd (thRardV@¥ second
toward the second working room (R3). In this case,
woldifiER oD@ )| ow passage fromthe 20 first port (P1)
into the valve elenent (108) is narrowed, the anount
[0099] I &hdr0 @i @&E STOWhedirst RbRidveRel ichbredsut- (2BYestémy, the control
conpressor (2B) is decreased, which drops the suction
proBécds 361 6Rp STH) WiRleih it isldeRrmhad viHethet @fmaNtheRbdHtstthined time T2
section ?82) hol ds the switching conmand to the
(fivieouinuvay= SOk eginores azere ndisuiet) has, pBsed tiade theestqp bHthe first non-
valve (108) is held in the first position. In other
invéferdsompressov 2By 1€l therpaddetetfBledoime HE2 hesimewvayssed, the first non-
sel ector val ve continues to be 25 pushed toward the
invererarnthpresstks (2B )r soamds (RYs. it At I thie predetermindd timed 2 has passed, the
recogni zed that the nunber of operating tines of the
contoivpprcesdsun estepe$TE@rD{rit®) the prevte@ermitfedrtime T2t the V83 elerhent (108)
swi tching command is held, the control proceeds to
of the dpurSTay salemtoryaive gradeallyplides towapd thesseaontbyorkdeg rapm (R3) due
(83) stops the first non-inverter conpressor (2B) and
to thet pressurg differentcgriztiyeen Hothsthe vearkingsroomsaRig to; ppeitch to the
first non-inverter conpressor (2B) due to extrene drop
secppd peritionswhils the fsptawadipecrtergpmpressor(ABLigprateetedt op of
the first non-inverter conpressor (2B) slightly
[0030L r dasutep t$6.| they PrstsRA-iBVertari FmBissIoRe(2Bcisngtarted up by the
wor ki ng room (R3) and_thereby reduces 5 the pressure
COTPIESEF SHEWPLEEHRIE BHoBH the Stakipk lovy PresswRs ok agaigon the second
even the reduced . pressure difference causes the valv
wog{iag Erpm (REs9f the feya-weay seleciisinbe so t@e PHSSWE dyfgence between

bOtﬂDtLle( I&]o%k{n%or@o&?s(b, R3) is increased. As a result, the valve element (108) is

pushed further toward the second working room (R3). Therefore, in step ST6, the valve
element (108) can surely be switched to the second position.

[0081] When in step ST6 the first non-inverter compressor (2B) starts up, the control
proceeds to step ST7, wherein it is determined by the command holing section (82)
whether or not the detected pressure of the suction pressure detection section (81)
continues to be lower than the predetermined value for ten seconds. If the detected pressure

continues to be lower than it, it is determined that the four-way selector valve has not yet
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[0079] When in step ST4 the first non-inverter
conpressor (2B) stops, the control proceeds to step
ST5, wherein it is determ ned whether or not the
predetermned tine T2 10 (five mnutes = five mnutes
+ zero minutes) has passed s3fhce the stop of the first
non inverter conpressor (2B). If the predeterm ned

bee&ios%tcﬁgd Wﬁkeg%g:o@o}?go%&mhg !c[)ﬁfrolnﬁp?eeitdﬁ‘é@ ktef'STS. On the other

ressor y as It 1Is.

harR! $E8{CaLAES tp'iésgﬁ T2 fRdonasaad. it f18s el that the four-way

pfoceeds to step 8%6. During the predeterm ned tine

Seki/Ea r vaeha¥ %gfpﬁngl'i?r&%i&ﬂé@% th@fecbh® p&s%'&ri WRYthe 8hREd Proceeds to

ve gra des toward the second working room

steé I?gb ‘ﬂﬁ‘%t_e%%’fﬂ hb ql(o%fzilffgg gg;ﬂ% St £ BSRmARY e ehe Hﬁfrgnay selector

wor KI hg roons to switch to the secon

valROR dah&eWyl tBe thBindahd ﬁbldn@lsehﬁa@(szg,rthé QAURLESSOspetAB) times of
is protected. [0080] In step ST6, the first

the NOR-prévé@ret Rhsdt YNE)Y i€ $&@f to(2R) ardSths lcahitr#1cknd®. Jilce iAGhis manner the
conpressor startup section (84). By the startup, |ow

holBmg SEUhe sGichindd@nimail ishénseldNthe Y@ItdHiAG of daNTdur3dyay selector
of the four-way selector valve so that the pressure

valth for eicamse iR AR 81 caPich dltastsgalnwor ki ng roonms (R2, R3)
is increased. As a result, the valve elenent (108) is

[00B2shéal step SITS| thieo Bast dndnkifveree odvenpyedsist (2BY doBs10pRR) and put into
Therefore, in step ST6, the valve elenent (108) can

starsibyedyythb eompidssdrathntiby tdueios €83)ruid plos edritioh reti® 84 tep\Bd1S. At the
in step ST6 the first non-inverter conpressor (2B)

tims} the nambpr, oft dyeratimgttingds of phicolosepiessuce smegr (F8Yis cohmteé up so that it
it is determ ned by the command holing section (82)

is r2cognivet e m=br Imsitp SWS, dés éxeratingt whstheromidot tthepredeteinpined time
pressure detection section (81) continues to be | ower

T2 ($imminhtes pr Guetdnutenedneahinate) bas passed sinon the. stop of e first non-
detected pressure continues to be lower than it, it

inveterdesmeprassoe d2Bhalf. thé @rédstermined me et s wat pesspdsthadirst non-
yet 26 been switched to the second position and the

inveiert qospressoc Edbsstansls dvegs i6T8 If the nredetespiiesd timg dd, hgstpassed, the
the detected pressure is not lower than it, i

. tis
coniyel eronepddtor stap STieast drseribpsyaboye) breber wards, pinge praigp STS the

normal ly switched to the second positjion, and the
nurpbsit loPPesHEIEe BEES 0 the {QPrepere | SesOr 6 )5i590=1,iis means that the
hol di ng of the sw tching comrand .the four-way. .
standhydune pt §1°\/1‘§IS§/E°‘}'§WE%WC@W%?FSBS/(2§§ ds %ﬁ%ﬁ&ﬁooq?d%{m% Therefore,
...section (82), the nu f operati.ng tj.nmes of h
if ql%wrgliﬂé s agadp Istep S, (t)lge B of Ggﬁggnglﬁalef ﬂggheqow-pressure

con . ends. .Since i ‘hi s, manner, th .
sensor %‘;6(3 1S recognized as n=|3. l"In tIS'us case, 1t 1s Setermmed whether or not the

predetermined time T2 (seven minutes = five minutes + two minutes) has passed since the
stop of the first non-inverter compressor (2B).

[0083] If the procedure from step ST5 to step ST8 is repeated in the above manner, the
standby time of the first non-inverter compressor (2B) is extended. Therefore, the four-way
selector valve can be normally switched to the second position with higher reliability.
Though in the present embodiment a description is given of the switching control from the

first operation to the second operation, the control of the present invention is likewise
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hol di ng of the switching command is cancelled, the
swtching of the four-way selector valve for the next
time can be carried out as usual. [0082] In step ST8,
the first non-inverter conpressor (2B) is stopped and
put into 10 standby by the Zbnpressor standby section
(83) and the control returns to step STS. At the

appltli'bﬁﬁe alsB%o &%@Wchﬁ% f?igl‘ggh%tsle%dtd.ﬁtggagioﬁfto {H?-:Gﬁr%t aotpezlfattion‘I .

OW pressure senso IS Ccou up so t

ogni =1 step ST5, it is determ ned
OnBEE OOBREH R Bl oL "

ot t predetermned tine T2 (six mnutes

= Tiug MPHL&RS s RNanE I ReRY) RBSdiRARS %g %e%?fth[‘ﬁg%ﬁ&eration

of the first non- inverter conpressor

sysRREAS LS WHidtele Hriffioha {Bk‘;i"f%r BOhpRESE ¢EB) fshBed by ?Pat{kﬂg chpressor

I
I nverter conpressor (2 stands by as" it 1Is.

for RhE ARV &1 dogithridsHE QX) RAShPISHAE: ndBiveR@NEdBbressor (2C) by the
proceeds to step ST6 as descri bed above. In other

switéMithSof thé ﬂ%ﬁi %oﬁr—%? Reledter V416 (FTYHAAwIRkhe BRY tBird A8ur-way selector

tinmes of the | ow pressure sensor (76) is n=1, this

val e Hak dbalfuBtiofelds dBiérmhinB® bP thet di@edtioh Dif thOdirctityY Bfds&ire of the
conpressor (2B) is extended one m nute. Therefore, if

first REn-EMRItEP bompPieddor 2BY Aifing SwiélERg BT the tHR] fourbey sefector valve
operating tinmes of the | ow pressure 20 sensor (76) is

(30)eThgviot€dhasperating tonditidrs of theahird fourswaletetsoidrnedive (3C) can be
whet her or not the predetermined time T2 (seven

recogniztide Thas,f suneblsinedsa@s tah b tikengaist aunakae df shathérd four-
the stop of the first non-inverter conpressor (2B).

way 8083dr valve (3€)pr ocedure from step ST5 to step ST8 is
repeated in the above manner, the standby tinme of the

[0085) stPartmmlarlyy svhte thecorfior peesuré 2BYhe Srseroeieder compressor (2B)
Therefore, the four-way 25 selector valve can be

contioperatd e daverctheu theo predetemsinedh dalwo sfot it preidetarniingdh¢ime T1 (ten
reliability. Though in the present enbodi nent a )

secodshrit pt detarmpised)thae theothindouswey shieetgr valve (3C) haomatfhactioned.
first operation to the second operation, the control )

Theseforycaspeempared i tavibatdasn wherd ithee hisd four-wayp seleetap valve (3C) is
also to the switching fromthe second operation to the

deterpyinged gp@vgtm@iﬁ;nctlpmm}memgﬁkyeaﬁeg the SYcHion dreRswe begames below
described so far, the present enbodinent is directed )

the preglefermiged | Yydyeat the nopesstinge fondion (fapnbe rsurehe reeqapized without
non-i nverter conpressor (2B) is used as a back&¥) )

depcpipR A9eB IMPIYPETRPeratmg; sighalstof e lonys PressBs squsy (78) thapls a sensor

econd non-inverter conpressor (2C by the
for ?he suc‘gon pressure. is (2C) by

[0086] Since as a measure against the above malfunction the switching command to the
third four-way selector valve (3C) is held, i.e., the third four-way selector valve (3C) is
held in a pressure condition for switching it, the third four-way selector valve (3C) can be
gradually switched while keeping the pressure.

[0087] Further, since the switching command is held and the first non-inverter
compressor (2B) is stopped and put into standby for the predetermined time T2, this
prevents breakage due to extreme drop in the suction pressure. Therefore, the third four-

way selector valve (3C) can be switched during the predetermined time T2 while the first
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switching of the third four-way selector valve (30
and whether the third four-way selector valve (30
has mal functioned is determ ned by the detection of
the suction pressure of the first non-inverter
conpressor (2B) during switc2fng of the third four-way
sel ector valve (3C). Therefore, the operating

no%g{n{,qt%} %ﬁgssgp%ﬂgg%ﬁgﬁ%ugr -way sel ector valve (30

recog _ sui tabl e measures can be
(00883 C TBABRE, e 410 RSy 8 11 pRERoah i Lt the first non-
_ . £ . :
4 LB ) kg SR ERTRAEGB L )

hag’ #laW8ndt®ned N8 defeRtlfl8r dphiieFastl R the E(Lfcﬁalll Q&SHRAMe pieksure for

is determned that thethird four-way sel ector val ve

switdfg RRINARKSURESY QNREbr vhRe (B€) eirpﬁépos'a\@véfp RPSEH. s, even if
the case where the third four-Wway selector valve (30

thel third F8hEeWHY REECctbP vARY §3 ORI itcdoniIgsly SiRA& kMg afah8by of the

the suction pressure becones bel ow the predeterm ned
first abilenvettBEcaRRERbl (EBJ?@ ast bd QnelgaWiteBedUr el y _
recogni zed wit hout ependi ng upon i nproper operating
[0089D N Husthefmdrb e edcBViiDE &BS Uhied TBMSRAY (séledtol Ralvel @ is determined
sensor for the suction pressure. 20 [0086] Since as a
agdil &s Hiwe mgfintsibnédBasad oM eha@lctivh @tés@ﬂte&ﬂﬁn? wtakwpiofghe first non-
conmand to the third four-way selector valve (3C) is
invegtrdcorhpressor {(2B), tthe sEndiD timeadf thel faet Adn-itderer (hpressor (2B) is
held in a pressure condition for swtching it, the
extbidedd Thereforsyale gatdefounmway atleetof 84lye (HD) dm begnuaelyainlitghed during
switched whil e keeping the pressure. [0087] Further,
thesstanclby t Ineothen weidds,nig) carp berinferréds thaehdthenointtee of tines when the third
non-inverter 25 conpressor (2B) is stopped and put
fourvay slatutmalfeo3Q)he deteedired rtoihaee malfwectivhed tihérsases, the suction
prevents breakage due to extrene drop in the suction
prepyuse ofiithe fifsh @ppfinvester comprehior (2Bp extremely haeldeeppsd. However, the
val ve (3C) can be switched during the predeterm ned
suctiopprepurgiean be gradugllyrivereard tpgasovenibr t er conpr essor
2B) is protected. [0088] Furthernore, since after the
[0(’&8}33 g‘fffifh@cbmé@lfé?%rm ned time T2 the first non-
i nverter conpressor (2B) is started up _and whether the .
t hi r dbe othovgagmbedimenisy of, the, @rsgut) invegtonan®yABYe dhe dfollowing
is determ ned again based on the suction pressure, the
corfieueationg f or

[0091] For example, though in the above embodiment the compressor standby section
(83) extends the standby time (predetermined time T2) of the first non-inverter compressor
(2B) according to the number of operating times of the low-pressure sensor (76), it may be
configured to allow the first non-inverter compressor (2B) to repeatedly stand by for a
constant predetermined time without extending the predetermined time T2.

[0092] Furthermore, the compressor startup section (84) may be dispensed with. In other
words, step ST6 to step ST8 may be omitted in the above-described control flow: if in step

STS the predetermined time T2 has passed, the control may proceed to step ST9 wherein

the holding of the switching command is cancelled to start up the first non-inverter
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5 switching the third four-way sel ector valve (3C) can
be positively increased. Thus, even if - the third
four-way sel ector valve (3C) is not conpletely
switched during standby of the first non-inverter
conpressor (2B), it can be 8rely swtched. [0089]
Furthernore, each tinme the third four-way sel ector

corr%)géésécg' %ﬁ?ﬁd e ieLThE B8maR O B4R 1h B cdwB) ih légb?tS’FyJ‘ﬂ% reset of

e suction pressure during startup t he

the @%ﬁgérodg%pﬁrgﬁgg LRV bE B 169 PRIs8%E REnso2 BY6) id Biiteliandby

rst non-inverter conpressor (2B) is

[oo%gtc;e*i‘gg%hbi‘;h ﬁ{eefalva%' ethB&IitaBht Enlf OhFeeNBYmRbRES PZAVABYQC) are

e surely switched during the standby. In
pro‘i:lﬁgtﬁran"‘@&cﬁﬁondltco?fﬁﬂdﬁ& weddesdlad fopahe asr-ddnditionipesystdm or the
[

mes when the thir four-way sel ector valve (3C) is
cooflfd & BeRe thaly Obd) P¥sVided, foingotien adlilizatiée akieS hedt Nexchanger may be
suction préessure of the first non-inverter conpressor

add{tRBAIE povRIER Wit REo e dsed o leby ghiereféhe 15 suct i on
pressure can be gradually increased to recover it.

[0094109Ghe s5QANbIANRAE: BRheRly Profenet @utbodinkmtl imemitiwe ahd are not
t he present invention may have the follow ng

inteR@&H fodithid tHeaRSpe, hPPIXhliofsndaxaspthe, intdntiogh in the
above enbodi nent the conpressor standby section 20
(83) extends the standby tine (predeterm ned tinme T2)
of the first non-inverter conpressor (2B) according

InduStridi & pplichbilitpf operating times of the | ow pressure
sensor (76), it may be configured to allow the first

[0098]n- iABvseed Gomctheaberes e (2@t irventgre it wsdfy as pasfigpyation system
for a constant predetermi ned tine w thout extending

for péréorpmringl edpacity cedrdl byrewitghove0aaohg Fphuwldy obc@NPIepIOrs.
conpressor startup section (84) may be di spensed wth.
In other 25 words, step ST6 to step ST8 nmy be
omitted in the above-described control flow if in
step ST5 the predetermned tine T2 has passed, the
control may proceed to step ST9 wherein the hol ding
of the switching command is cancelled to start up the
first non-inverter 29 conpressor (2B) and return it
to the normal operation. In this case, in step ST9,
the reset of the nunber of operating tinmes of the
| ow pressure sensor (76) is omtted. [0093] Though in
t he above enbodi ment only three conpressors (2A, 2B,
2C) are
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15

20

25

provi ded, an additional conpressor used solely for the
air-conditioning systemor the .5 cooling system may
be provided, or another utilization side heat
exchanger may be additionally provided with a
conpressor used solely there¥dr. [00941 The above
enbodi nents are nerely preferred enbodi nents in nature
and are not intended to | oinst he scope, applications
and use of the invention. 10 Industrial Applicability
[ 00951 As seen fromthe above, the present invention
is useful as a refrigeration system for performng
1. &?ﬁﬁgéﬁaﬁoﬁ%%fn%o%yﬁﬁﬂg:t chover among a plurality of
conpressors. 30 ains 1. Arefrigeration system
CONRY peHifantecit @it (8 adluding CAlifburl W&y seleftel UWAIVRI(IT) provided
four-way sel ector val've (3C) provide 5 therein, for
theRPE A bftSatin} iR ah€kipbABbA LY Q8 thY fdul-wayheleb @ iaM@Y3C) having a fist
selector valve (3C) having a fist port (Pl) for

po@tPH%ﬂﬂl@ﬂh% ofly Ghéth refidek i farH fifkOfondpredsbB{2A) to flow thereinto,
conpressor (2A) to flow thereinto, a second port (P2)

a skendapdro\WP2 fd?néllbvﬁﬂgtdng,n stictiohi @eigerint tto Advowud uhereof toward a
t hereof toward a second conpressor (2B), a third port

secOBorthpressdl [(PBY, aghed byrt SP8) forrllowing @ey andtiohaefrigetdnt fek a third
conpressor (2C) to flow thereinto, and a fourth port
confitéisof GRChld domnthetdinty, dhdahfough potO(B4Hffior gHowirtg dmlgndischarge
the first to third conpressors (2A, ...) to flow
refttigeearaifrino thetfiret tb chird vaypresloecRdyr;, . vaiolow B€eilte] ng
configured to be swtchable between a first position
i n e folor-wag stlectst viee (3C)Pbeing sordumdniodbatsadtchalilt between a first
second port (P2) and the third port (P3) is
positoyrinnwbizh gble Wirst lpotth@1) éu commpioicated Pixh shedsesond portdP2) and the
position in which the first port (Pl) is comunicated )
thirdipoint (A3 if cemmbnisated Withithefnarth pert {B¢oand Hercond positips in which
15 comuni cated with the third port (gﬁé; and )
the fstepart R 1gs seamunieed wish threfosethinegt (e asd ¢hg saeond port (P2) is
pressure of the second conpressor (2B) during
conymppictfied yitdthe thirdinert (PA%yandel ect or val ve (3C) and
t hereby _determ ning whether the four-way sel ector ;
val deterining, qmeans| (8 clqrodelgctiog the speHoR epressyes Afi e second

systemof claim1l, wherein the determnin an 80
cong%/;ﬁﬁpr 42B) during switching of the feour-way selectorgvarlﬁe (%CS a.r?d thereby

determining whether the four-way selector valve (3C) has malfunctioned.

2. The refrigeration system of claim 1, wherein the determining means (80) comprises: a
suction pressure detection section (81) for detecting the suction pressure of the second
compressor (2B) after the issue of a switching command to the four-way selector valve
(3C); a command holding section (82) for, when the detected pressure of the suction
pressure detection section (81) becomes lower than a predetermined value, determining
that the four-way selector valve (3C) has malfunctioned and holding the switching
command; and a compressor standby section (83) for, upon the command holding section

(82) holding the switching command, stopping the second compressor (2B) and putting it
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suction pressure detection section (81) for detecting
the suction pressure of the second conpressor (2B)
after the issue of a switching command to the four-way
sel ector valve (3C); a command hol di ng section (82)
for, when the detected pressdite of the suction
pressure detection section (81) becones |ower than a

intP &SRyt g Retéghied sAgt erm ning 25 that the four-way
sel ector valve (3C) has mal functioned and hol ding the
switching command; and a conpressor standby section
(83) for, upon the command hol di ng section (82)

3, mlxdfrfg@rétﬂaﬁsgmexh%bmn%%&%ﬁa st oppi ng the second
conpr essor B) and putfing it 31 into standby for a

pr eggs @e&éﬁﬂ?ﬁﬂ tiddRBs (S9) flrfifer Esﬁabhae%faaéohﬁﬂes%b{ﬁétﬁmﬂecuon (84) for

claim 2, mhereln the determ ni hg neans furt

statif FRipi the SecBnd CHMPRSSR éZB} PttiHid s?aﬁﬁb T t@l@ ?J}edfeﬂ:'hnm%d time by the
starting up the second conpressor B put into

corfpragidbitandby sebgon(88ylaher m ned tine by the conpressor
st andby section (83), and the conpressor standby
secthocortadsol Stafdtyf !s@tibl@gSS)Vi@ ebnfifiRed atiemt e defee®d Wréssure of
of the suction pressure detection section (81)

the BacioTE prebaine detebiioh tdt€iop (BTEbRbM @6watadhd® the@RidBtermined value
during the startup according to the conpressor startup

agageduiing tk84fartup acsdrdingt toe thkOcEeprosidr caiupesesion (84) to stop the
and put it into standby for a period of tinme extended

second porhhessopr(@Be tied punidnto stendby for a period of time extended from the

predetermined time.



