; €3e$6BT~"] DESCRI PTI ON REFRI GERATTON SYSTEM TECHNI CAL FI ELD 25t" June

2003 The p nt invention relates to a refrigeration syste and re
parti cul arMMMIMﬂWﬂmi gue for continuation of refrigerati g%t?é'fj'é‘*r%ébo nin
t he event source equi pnent stops in a two-stage cascade
refrigerati ng*@weke refrigeration system BACKGROUND ART 10 As disclosed in
Japanese Unexam ned Patent Gazette No. HO09-210515, there is a conventional
refrigeration systemwhich is foDBESCRIBEION t wo- St age cascade refrigerating

cycle of th ression type by connecting together a high
terrperatur%mw&gmﬂmmwmerantRgfn;gﬁh@nduastgmnerrperature 15 side
refrigerant rough a refrigerant heat exchanger. More

specifically, tH8"%figh t enper atpgQnet rgefgdger ant circuit, on the one
hand, conprises a closed circuit formed by sequential connection,

est abl i shed refrigeran L pln of ,a,_conpressar,..a heat .source-side heat
exchanger, a %ﬁﬁéﬁﬁﬁcﬁPg%ﬁéh?“aﬁalaﬁeﬁcgﬁoPaﬁ%ﬁFﬁﬂﬁﬁﬁﬁi?%ﬁs¥ftem
refrigerant heat exchanger. On the other hand, the | ow tenperature-side
refrPgelPi%t BPFEui RAELHPIHRELY a tA o?edt"é‘i’l?r&‘cﬁ‘fefSPﬁechS}thHGEﬁPPaIOf

connection, established by refrigerant piping, of a conpressor, a
condens &9 954 IAN oPPER@tASRY | dBr aFfRke heatent that a heat source

equipment stops in a two-stage cascade refrigerating cycle
refrigeration system.
BACKGROUND ART

10 As disclosed in Japanese Unexamined Patent Gazette No.
H09-210515, there is a conventional refrigeration system
which is formed into a two-stage cascade refrigerating cycle
of the vapor compression type by connecting together a high
temperature-side refrigerant circuit and a low temperature-

15 side refrigerant circuit through a refrigerant heat exchanger.
More specifically, the high temperature-side refrigerant
circuit, on the one hand, comprises a closed circuit formed
by sequential connection, established by refrigerant piping,
of a compressor, a heat source-side heat exchanger, an

20 expansion valve, and an evaporation portion of a refrigerant
heat exchanger. On the other hand, the low temperature-side
refrigerant circuit comprises a closed circuit formed by
sequential connection, established by refrigerant piping, of

a compressor, a condensation portion of the refrigerant heat



-1 25" " June 2003 exchanger, an expansion valve, and an application-side
heat exchanger. Such a two-stage cascade refrigerating cyclg $§frig@§€tion
system finds applications in refrigerating 5 apparatus such 25 W es
for foods or the like installed at stores (e. g., super markets and

conveni ence stores). Defined in such a showase are a display space for
frozen foods in the showase chanber and an air passage for the circulation
of air wixdhangen, sphagxppaséonTivalaepl iaadi an Bppdiide tHheat- sdxieh areget |
which is disposed in the air passage, is able to provide a supply of air
into thessdhampse. chanber with the aid of an air blower. During the
operation of the showase, refrigerants are circulated in the high

tenper at ur e- i, r ef i gerapl- sHageli t des@ddei n TrQ%r'ig\é’rta@:'iﬂ‘ér at s de
refrigerant circuit, wherein heat exchange is carried out between the

refriger . HESE t ri t Gl 1 14Ss A T r i t
exchangerfé.gtsﬁﬁrér egard %%si{eﬁi I%’\?\/{%grrp r%%%%%‘?r%e %r%%%%%?iﬁ t, a
refrigerant discharged out of the 20 conptessor condenses in the
ot 1 P M RRTe cRErANGSr SPOLEaTSPe et T T0Th e b iiRe ke dhVE e LA
t hereafter evaporate2h2¥ heat exchange with air flowing through the air

‘0

passage 3t tHETEDI i n- SPRETHeBATERERanFRY | FPRYROLPRGR asttoRRR} eby t he
air is cooled. Then, the cooled air is 25 supplied, through the air
passage,Pafined héndissisilhya s ghowcpge- are 28t 'diRHaAY 09Ba¢ e e fOFOVERRZEN
chanber. In this way, foods are preserved at a predefined | ow tenperature

t o mai ntfxodd hénr theskhewsaskEowdharher nasdclam admvepasoage Loowctize
constructed in the way descri bed above, the operation will be brought into

a 5 stopmrindtiese otcuitr avifth |thHe dDspLaR epacplemhednaphEi deeiorsour ce
side (e.g., the conpressor), even though the application-side equipnments

are1por " dey 1PSF adkdanddie! G ¢h SR NSS4 CLATBERS Ofr CoRs gy t g such
st oppage) one of which is to transfer the goods to another showcase that 10

o s ARSI £, RN oe ST IS 8R! AHRRARS Tohdiodend o
with the aid of an air blower.
During the operation of the showcase, refrigerants are
circulated in the high temperature-side refrigerant circuit
15 and in the low temperature-side refrigerant circuit, wherein
heat exchange is carried out between the refrigerants of
these two refrigerant circuits in the refrigerant heat
exchanger. With regard to the low temperature-side
refrigerant circuit, a refrigerant discharged out of the
20 compressor condenses in the refrigerant heat exchanger,
decompresses in the expansion valve, and thereafter
evaporates by heat exchange with air flowing through the air
passage 1in the application-side heat exchanger in the

showcase, whereby the air is cooled. Then, the cooled air is

25 supplied, through the air passage, into the display space in



probl em of making it inpossible to maintain the quality of goods at a
satisfactory level. Particularly, in the case a freezing shg&p

this produces the problemthat the 15 stored goods cannot b preserved at a
satisfactory level of quality even when transferred into a cold storage
showcase. Bearing in mnd the above-described problens, the present

i nventi on was nade. Aocordlnglﬁy an object of the present invention is to

mai nt ai FeSRANFITS SRaBBels E@iécNQQWrﬂfqgﬁn?ﬁ%aPFﬁﬁeéVePeﬁﬁlgbratlon
operation even when a heat source-side equipnment stops in a two-stage
cascade predeifgarest i1y e nadfurieg dioatragm tayidt dhedpplfineshness .showcase or
the like. DI SCLOSURE OF | NVENTION -3 25t" June 2003 I n accordance with

t he present Howevdmn)irevanchhanconvantiwnalaghowaasadeonsftugded iimg cycl e
refrigeration system an equi pnent on the heat source side stops, the

oper at i (el AW AN vEE v d Y dpdnatiidayivdiing bk VHIghtofigtef rd ger ant
5 froma refrigeration circuit disposed in, for exanple, air conditioning

appasat g dpP dnésf theeaichedd 8XEANGHYe Oint@%meeféwﬁsxeéﬁenoﬁy%@“ The

present invention provides first soIV|ng means conprising a first

refrigeralongGlLieul tofdd @, ﬁSf ré&ﬁ?éésr& pp@%hust%ﬁ?@%xﬁ whieh i's

formed into a two- stage casca e re rrgerating cyc ‘e by “est

connecti_on .het t ture-side r f erant C|rc 3) and a
ow t eIt HAT e e AR re R SRR ¢ e et

exchanger (5), and a second refrlgeratlon 15 crrcurt (2) which is forned
into a rS&M8 gBPéFi“Héecy‘(‘ﬂ@*’dl Perering oMitthat SWEht FEapRage r ePREg&Hat i on
circuit (1). Aliquid piping line (1,5a) of the high tenperature-side

ref ri gemddtClei Asui to ( Pranafer | ithei dope@$ ngd | apotBex) siovhaseeddiat
refrigeration circuit (2) are connected together 20 through a first

conbect imemainE nin | bperédipnandhd ssudiowsnssme gasubti hg lannelncrdyseof t he
hi gh tenperature-side refrigerant circuit (3) and a suction-side gas piping
line (36 e tihrad ek Mefdd@aliaig/ Modl g ttHede fdre GYBRG ALY taget her

t hrough a second connection piping line (42), and 25 the first solving
means f WAdilent OB MARINIW €N R0 88 ANBe (43 maintain the quality of
goods at a satisfactory level. Particularly, in the case a
freezing showcase stops, this produces the problem that the
15 stored goods cannot be preserved at a satisfactory level of

quality even when transferred into a cold storage showcase.

Bearing in mind the above-described problems, the
present invention was made. Accordingly, an object of the
present invention 1s to maintain the quality of goods by
20 achieving continuation of refrigeration operation even when a
heat source-side equipment stops 1n a two-stage cascade
refrigerating cycle refrigeration system applied to a

showcase or the like.

DISCLOSURE OF INVENTION



-4 25t" June 2003 44) for selective circulation of a refrigerant of the

second refrigeration circuit (2) to the refrigerant heat exz%&ggerzgﬁi of
the first refrigeration circuit (1) through each of the configct¥h i ng

lines (41, 42). 5 The second refrigeration circuit (2) is not limted to a
refrigeration circuit fox air conditioning apparatus. In the first solving
nmeans, any other refrigeration circuit of any refrigerating cycle provided
in the facilikn cacagredance refth gehatpopsayst ooveritidre, preserwhemvimtaon i s
installed 10 nmay be enpl oyed. However, in second sol ving nmeans of the

present twwvestags,cddeadeconfirigdragiagtcpolei refiigd2dticn asyefem gt ati on
circuit for air conditioning apparatus. The present invention further

provi deseduit grier$©| oth NELSERESE AECRFES NGidE §H6pS | I Blie SOHATAGLSRARSE B Whi ch
the 15 refrigerant heat exchanger (5) is able to provide a supply of air to

the Cha’%ﬂ%i;ﬂ(}ﬁégeb?‘ tdifpd &4 Lgﬁ:lr:{}?diﬁgardﬁ‘t Qﬁ;ééff‘) oY P@ﬁf‘fg(%aﬁngyaijé

bl ower . constructi on, efrigerant t~ exchanger

arrapged. el t her j . er insi f. t refrigerati appar at us_ ( 6A)
or i E a E‘g&%ogi tr‘}eor}fnIt lfriecrlqr}:girq) ecéﬁé‘flrggr %llﬁé’.b’%& dt h%¢bo?8Fo%g‘ | eectaJsflppI y
of air. AltgLnativer, an_arrangenent be made in which the refrigerant

heat exc 1983y ARPITR/LRY %t%r¥%$g¥%efﬁ%tc%%%%e?xﬁﬁa?$ﬁfr%ﬁrF@%rating

apparatus (6A) to provide
refrigeration system.

The present invention provides first solving means
comprising a first refrigeration <circuit (1) for a

10 refrigerating apparatus (6A) which is formed into a two-stage
cascade refrigerating cycle by establishing connection
between a high temperature-side refrigerant circuit (3) and a

low temperature-side refrigerant circuit (4) through a
refrigerant heat exchanger (5), and a second refrigeration

15 circuit (2) which is formed into a refrigerating cycle
different from that of the first refrigeration circuit (1). A
liquid piping 1line (15a) of the high temperature-side
refrigerant circuilt (3) and a liquid piping line (36a) of the
second refrigeration circuit (2) are connected together

20 through a first connection piping line (41]) and a suction-
side gas piping 1line (15b) of the high temperature-side
refrigerant circuit (3) and a suction-side gas piping 1line
(36b) of the second refrigeration circuit (2) are connected
together through a second connection piping line (42), and

25 the first solving means further comprises switching means (43,



a supply of air to the chanber inside through a duct or the 25 like. -5
25t" June 2003 The present invention further provides fourth solvi ans
according to the first solving nmeans, in which the first re gé}a

circuit (1) has an application-side heat exchanger (19) connected in
parallel to the refrigerant heat 5 exchanger (5). The present invention
further provides fifth solving nmeans according to the first sol ving neans,
i n whi c®hEsecemeeeive getacnbatiencoft a( Zpfird geaamed ofnttdiea sHgnfidest age
refrigerating cycle. 10 The present invention further provides sixth

sol vi ng nefarigyeg@tprarsi agraupt ul &l i the dfhe efefgkgatanh tieaduidscHangdor
refrigerating apparatus (6A, 6B), wherein each of the plurality of
refriger(@) onf citheuiflixtl) resrigerrdiont eixcun@st@ye tAs6age eathi gar ating
cycle by establishing connection 15 between a high tenperature-side

refrigengidd Orfadtidm)pAichd 1134 e(er afaly e-side refrigerant circuit (4)
through a refrigerant heat exchanger (5) and wherein the high

t enpgrat ur e- ( gﬁﬁz t
exchanger (1Sjgﬂggo§n‘%eacltcg %é é c't%%)rt e&f riger aﬁtqﬁtéejeg% ht2-">";‘cahanger
(5). The ent nvent o] |des sevent ol yi ng _neans .accor. to the
Sixth sAT Je’F‘é‘F’z{ Kot BiF T Eapraioniad dRE TR ia gt (i)
|ncIuded |n the h tenperature-side refrigerant circuits (3) of the

pl ural i it 999@?39?0n4ﬂﬁwﬁﬁ¥%¥(ﬁ?febﬁhréﬁe05bpér981§r@¢(ﬂ?ﬁi
supply - 6 25 " June 2003 of air to the chanber inside of one of the

ref ri gercgfinigenatsing uscy¢le. prowided rilger diheng faphkitiss (6B)9rey areans
of an air blower and wherein second application-side heat exchangers (24)

i ncl udecrefiriiderd ovorn eapstamuret sthe Ppresientgeimvéntioruiss ingtallddie
plurality of refrigeration circuits (1) each are able to provide a supply

of abr tnfayt hBeCh@ipEsyedsi tRweiveidle Ohhefecdind holelnggaiednNgo@ppaiart us
(i.e., the refrigerating apparatus (6A)) by neans of an air blower. 10 In

the firgredv %&@@@ﬁmdum@gseesﬁal repeigbirafiohNeichaaker 2)nsige, of a
refrigerating apparatus such as th
refrigeration circuit for air conditioning apparatus.
The present invention further provides third solving
means according to the first solving means, 1in which the
15 refrigerant heat exchanger (5) is able to provide a supply of
air to the chamber inside of the refrigerating apparatus (6A)
by means of an air blower. In such a construction, the
refrigerant heat exchanger (5) may be arranged either in the
chamber inside of the refrigerating apparatus (6A) or in a
20 position facing the chamber inside thereof for a direct
supply of air. Alternatively., an arrangement may be made in
which the refrigerant heat exchanger (5) is disposed exterior
to the chamber of the refrigerating apparatus (6A) to provide

a supply of air to the chamber inside through a duct or the

25 1like.



freezing showase (6A) is maintained at a predeterm ned | ow tenperature by
two- st age cascade refrigerating cycle running operations in gpﬁ fiééﬁ?
refrigeration circuit (1). On the 15 other hand, in the cas® heat
source equi pnent (11) enployed in the high tenperature-side refrigerant
circuit (3) of the first refrigeration circuit (1) stops operating due to
failure or the like, it is possible to flow a refrigerant of the second
refrigerati ofhe rpoéset) lwmviesttiion f Suntberntpoovid@sf of oextlrplselvang
single-stage refrigerating cycle into the refrigerant heat exchanger (5) of
the firstearaf rageoatiing dig ctthe (f)rdtr soghrieachmnedng he igonmecth oty pi ng
lines (41, 42) by neans of the switching neans (43, 44). This therefore

fornms afigonadfrijatatd e atciee S(Up habr hgeappl 1¢akibnt- s3acbefamen t he
heat source equi pment (31) of the second 25t" June 2003 refrigeration

Circult ddhaifb LY LI EdURSENa Nl pRXARR00CEo( Bhe WeLAREAR @%%tat' on
can be continuded in the Iom/tenperature side refrigerant Circuit in the
sameg mnen a8 |€:t e normal operating state. 5 Further, in the second
soIV|ng neans, 9% e refrigeration circuit (2) for air condltlonlng appar at us
installed in _yvarious stores such as a supermarket and a_conveni ence store
is utilized t5*%nBEPESRY, FRYSRFLPR NS t BEO¥EERSasT1RER sIRACHNT (6A)
to continue operating. 10 Furthernore) in the third solving neans, for
exanpl e MeAnRE AREATARBIC Orfpr Ebgorfipy ‘)5 SPLVHAG oheaRFperdat uwhighdehe
refrigerant circuit (4) stops operating, if an air blower of the

ref ri gersenonseareéxtgangtions)clincwiger 82¢d ishi Fermnedt iimfa eér isjavrgire -
circulate only in the high- tenperature-side 15 refrigerant circuit ( 3 )
this achiteups remtigedtange deimeen the refrigerant and air at the
refrigerant heat exchanger (5) to generate |ow tenperature air. This Iow

tenpgrature aiHe i proBRAtSUPRYERELER tﬂlﬁ:t@f&”’%ﬁ:okz&%@e &ixthe s%l%ﬁf

6A) or the like. 20 Further, in the fourth solving neans, the first

refrigeraij Ebﬁlg]\:‘iélﬁé) a.haﬁ GrifPes! 8¢° £OCAEdeldd OBLRLLIGSOYALL

circuit and a single-st ge re rlgeralng cycle Tircurt in paral

whi ch t refg ga't'in ,Sﬂaéjéleag r |F8éflg t reLrlgiratlor}lm Ecqzl'be(l) to

drive 2 refrlger PG appardtus o rent’ teffPeratdr &€ ¥ohe

plurality of refrigeration circuits (1) is formed into a two-

stage cascade refrigerating cycle by establishing connection
15 between a high temperature-side refrigerant circuit (3) and a

low temperature-side refrigerant circuit (4) through a

refrigerant heat exchanger (5) and wherein the high

temperature-side refrigerant circuit (3) has an application-

side heat exchanger (19) connected in parallel to the
20 refrigerant heat exchanger (5).

The present invention provides seventh solving means
according to the sixth solving means, wherein the
application-side heat exchangers (19) included in the high
temperature-side refrigerant circuits (3) of the plurality of

25 refrigeration circuits (1) each are able to provide a supply



25t" June 2003 the freezing showase (6A) and the cold storage showcase
(6B). Additionally, even when the heat source equi pnent (11%§§SOESE il Is
possible to allow each of the refrigerating apparatus (6A, ) QQ#
different tenperature zones to continue 5 operating w thout a stop by
making utilization of the second refrigeration circuit (2). Further, in the
si xth sol ving neans, each of the plural refrigeration circuits (1) has a
t wo- st agef c@d&adeo r &he gehambey dypsiideci eEuioneaneff a thiengtef sigepating
refrigerating 10 cycle circuit in parallel fashion, so that each
refri gerappagatus cit e(1l) the abderigerhtireg reppagetasi 1§BIPpaatmsans
different tenperature zones, e.g., the freezing showase (6A) and the cold
st or age showpas®if 6B)LowBacasne aheiwdh asseseeE MRl iewenonheldehendeat
source equi pnent (11) of 15 either one of the refrigeration circuits (1)
st ops dugxéRah@éts’ € (et hejhbk@ded! iih POERA DI ackor thRpépitussI&iady
apparatus (6A, 6B) having different tenperature zones to continue operating
inther i.hi frds ion, g{ rguit ) - ol vi ng
moane, o PSR RatE IS TLE) CRE e RLEHBLIEY o 0E-SRERt Lo
appar at us, such, as e _cold_storage showas 6 fromthe applicatjon-side
heat exc%%t’ﬁ‘é‘é?’gs(&gs PREMUAEE fi% h °hip§ﬁvﬁ‘él§?pg aetq.ﬂp;gysl%fe %r’f‘beﬂé‘?\t
circuits (3). of a plurality of the refrigeration circuits (1), and air can
be sent THARRRT cHAFILR 9| §Beoo e n Hef other Tafindigpsadiingg aPPRAFatYS such
as the freezing -9 25" June 2003 showcase (6A) fromthe second
appl i cat { bresi déhredefaigeanafdng (appanatiisudeeAl h briemeawst @fpaamt ate- si de
refrigerant circuits (4) of the plural refrigeration circuits (1), as a
result oblekech arrangenent, even when the heat 5 source equi pnent (11) of
either one of the refrigeration circuits (1) stops operating, the
respective refni greatingtegolpiRgt feshsh @sring héLRZl NngpshavLase €®é) and
the col d storage showase (6B) can continue operating. In accordance with
the firsths@b¥NoARARS o GherbipPBodPapling tdipdieatysoweh edyi ppgat (11)
in use by the high tenperature-side refrigerant circuit (3) of the first
refrigerall L r Ui t QS e i f ai i it is
possi bl cEFaepLily SHblreakl, AP LPTARLALHLELE bR o nabdaliaiiifed L6,
bet ween {he heat source 15 equi pment of _ the second refrigeratjon
cirourt FoTparatnps’ bYe iafts Shadh asade R SR Y (G ClR | EUBPtBhe
refrigerant heat exchanger (5), to provide a supply of refrigerant to the
refri ger‘aﬂ?rﬁEé?néxéﬁhngB? Erstor TRERIFAGAELIOR S OG-St fYe- c&cathe
refrigerating cycle 20 operation. Accordingly, the freezing showase (6A)
ortﬂﬁeIPRbGEahaédthﬂmﬁhQSC@%%rﬁbﬁénth¢hgﬁ@ﬂoﬁ9uﬂmqrﬁﬂnimmﬁnhg(lb)
transfer foods or the like displayed in the freezing showase (6A) to
anot her emphoyed, int the hbagbi bempevatenpeside| yefimigérnantt bbrquati (§)
Mor eover, since there is no need to -10 25t" June 2003

of the first refrigeration circuit (1) stops operating due to

faillure or the like, it 1s possible to flow a refrigerant of
the second refrigeration circult (2) which 1is formed into,
20 for example, a single-stage refrigerating cycle 1into the
refrigerant heat exchanger (5) of the first refrigeration
circuit (1) through each of the connection piping lines (41,
42) by means of the switching means (43, 44). This therefore
forms a temporary high temperature-side refrigerant circuit

25 between the heat source equipment (31) of the second



transfer foods or the like to a different showase-, this prevents the | oad

thereof fromincreasing. Further, in accordance with the seg§p2 soﬁé%ﬁg
nmeans, even when the heat source equi pnent (11) for the fre®ezi ﬂ"% owcase

(6A) or the like at, for exanple, a convenience store stops operating, it
I's possible to tenporarily maintain the quality of foods or the |ike

di spl ayed in the showase (6A) by meking utilization of the second

refri gerdfimigexattion ¢Rycddt 62) avddiheomefigigprandt Ieatl GXahdigzmor e,
in accordance with the third solving neans, even when the conpressor (22)

of the (@Y ! erpeiraiby ethiedeopefat gonantarci el top4)insle@psiapetRéi Nhwit is
arranged such that a single-stage refrigerating cycle refrigeration

oper at i iRy DRI LIdTBHe BY1 §BKARY Blkkiial (@) oint BRel3anRf Tdf(ant heat
exchanger (5). Although the tenperature of the chanber inside of the

freezin 0 ynﬁp | hc es (since the operation takes place
only at gﬁ%gqﬁftgﬁeesrg(gé%afsi% ) |]tﬂ£e§(’:t§aﬁrksees' possi ble to prevent foods or the
like_fromrapidly dropping in their quality. 20 Further, i ccordance with
the Pourth sHUTtRE el CaporeRRBA SRLVHDY: mERRRce W THERSTRAYLER t he
first refrigeration circuit (1) staops, it is gossible to tenporarily

n

mai nt ai Y& Hual 2y FHog odd<s oFOPﬁgtFPRéngn PRAERAEWBer lngka liteds

refrigerating apparatus of different set -11 25t" June 2003
various stores such as a supermarket and a convenience store

is utilized to enable a refrigerating apparatus such as the
showcase (6A) to continue operating.

- 10 Furthermore, in the third solving means, for example,
even when the compressor (22) of the low temperature-side
refrigerant circuit (4) stops operating, if an air blower of
the refrigerant heat exchanger (5) 1s operated while letting
refrigerant circulate only in the high- temperature-side

15 refrigerant circuit (3), this achieves heat exchange between
the refrigerant and air at the refrigerant heat exchanger (5)
to generate low temperature air. This low temperature air is
then supplied to the chamber inside of the showcase (6A) or
the 1like.

20 Further, 1in the fourth solving means, the first
refrigeration circuit (1) has a two-stage cascade
refrigerating cycle circuit and a single-stage refrigerating
cycle circuit in parallel fashion, which therefore makes it
possible for the first refrigeration circuit (1) to drive

25 refrigerating apparatus of different temperature zones, e.g.,



tenperatures such as the freezing showcase (6A) and the cold storage
showcase (6B). Furthernore, in accordance with the sixth solyin % neans

even when the heat source equipnment (11) stops operating i n28"UpRePO3ne of
the refrigeration circuits (1) due to failure or the like, it is possible
to allow refrigerating apparatus of different set tenperatures such as the
freezing showase (6A) and the cold storage showase (6B) to continue

oper at i nghbyfreenidngf shhwcaepnil ARANgandethef cogdr atpoagei sbowtagd) (6B0 .Si nce
any freezing showase does not stop operating, it is easy to maintain the
qual ity afilageadaallynaklgn wheacehednsae sbubctheqaepmehlt gehyi Bgopeans,

for exanple, it is possible to provide a supply of air to the chanber

i nsi de of tonRg 358&15618 ags ahevkasachbide femun ﬁeéisiﬁef'é@ih%YaﬁfpaEQ%us
appl i cati on-si heat exchangers (19), and it is poSsib 0 provide a

supplY O6Rl " §8) thﬁa&gﬁg’gﬁlff@&l& Oft ciipfe Il 254 “Qo%*é%""c%% cBRk1htgm a

plurality o e secon I cat1 on- si eat exchangers ccordi ngly,

he . h f
(1) opeepaeEafae EREE &) Ak Heom g fbeFhe18pSEPiecond

appl i cati on-si de heat exchan er 824) I n each showcase (6A 6B) to stop
functi onFRETIPLTREIBBSSLBFELE0 (2P ow each showcase (BA, 6B) to continue

operating by naking use of another application-side heat exchanger (19) or
25 second appFutihesn- dinddhee fixbhe remigaing Jugand . t¢acht afr the2plural

refrigeration circuits (1) has a two-stage cascade
refrigerating cycle circult and a single-stage refrigerating

10 cycle circuit in parallel fashion, so that each refrigerating
circuit (1) is able to drive refrigerating apparatus of
different temperature zones, e.g., the freezing showcase (6A)

and the «c¢cold storage showcase (6B). Because of such
arrangement, even when the heat source equipment (11) of

15 either one of the refrigeration c¢ircuits (1) stops due to
failure or the like, it is possible for the refrigerating
apparatus (6A, 6B) having different temperature zones to
continue operating in the remaining refrigeration circuit (1).
Further, in the seventh solving means, air can be sent

20 to the chamber inside of one refrigerating apparatus such as
the cold storage showcase (6B) from the application-side heat
exchangers (19) included in the high temperature-side
refrigerant circuits (3) of a plurality of the refrigeration
circuits (1), and air can be sent to the chamber inside of

25 the other refrigerating apparatus such as the freezing



25t" June 2003 refrigeration circuit (1). Because of this, w thout having

to nove the foods into another showcase, it is possible to ggh
quality. BRI EF DESCRI PTION OF DRAWNGS 5 Figure 1 is a circult

%

A Bodgel 1

i agram of a

refrigeration systemaccording to a first enbodi nent of the present
invention. Figure 2 is a diagramillustrating a first operation state of
the refrigeration systemof Figure 1. Figure 3 is a diagramillustrating a
second oPRPUEABA 10(&hht e &P hethef rigrFRd on appdiemtdPOnFisgdee 1hegtgure 4
is a diagramillustrating a third operation state of the refrigeration
syst em oéxFhgugers. Hizfure Hhedudedi agmam theustlaat i ngempévattihespidat i on
state of the refrigeration systemof Figure 1. 15 Figure 6 is a diagram

i |l ustratéfpigeFahthcopeaatsonastatetné pharaef regeigeranisustescaitki gure
1. Figure 7 is a diagramillustrating a sixth operation state of the
refrigerai)onasysd emeglilkl B¥ ewhichl Wrrfydnert Cléfsh t HeRI @B Ohedt
refrigeration system 20 according to a second enbodi nent of the present

e R ST RGN, R 0L DL LBt gt

enbodi ment of the present invention w escrib

y maki ng

referencgi£8uipg 495°"RE6 Ln%ﬂgégﬁfgbfigﬁge%béﬁ%%tive refrigerating

equipments such as the freezing showcase (6A) and the cold

storage showcase (6B) can continue operating.

In accordance with the first solving means, at the time

10

15

20

when the heat source equipment (11) in use by the high
temperature-side refrigerant circuit (3) of the first
refrigeration circuit (1) stops operating due to failure or
the 1like, it 1is possible to form a temporary high
temperature-side refrigerant circuit between the heat source
equipment (31) of the second refrigeration circuit (2) of,
for example, a single-stage refrigerating cycle and the
refrigerant heat exchanger (5), to provide a supply of
refrigerant to the refrigerant heat exchanger (5) for
continuation of two-sfage cascade refrigerating cycle
operation. Accordingly, the freezing showcase (6A) or the
like can continue its operation. Therefore, without having to
transfer foods or the like displayed in the freezing showcase
(6A) to another showcase, it 1s possible to temporarily

maintain the quality. Moreover, since there 1is no need to

-10 -



25t" June 2003 As shown in Figure 1, a refrigeration systemaccording to
the first enbodinment has a first refrigeration circuit (1) gJae§$&$pd
refrigeration circuit (2). The first refrigeration circuit ?Q) Y% torhed
into a two-stage cascade 5 refrigerating cycle of the vapor conpression
type by establishing connection between a high-tenperature side refrigerant
circuit (3) and a low tenperature-side refrigerant circuit ( 4 ) through a
refri geremansitar Satmnger (e Whkeeasot ke dbfHadentf rshpercaseqn thisuit
(2) is formed 10 into a single-stage refrigerating cycle of the
vapor conpresshbs typelodldr engeeoft Beomi istre&éingeration circuit (1) is
constituted as a refrigeration circuit for a refrigerating apparatus such
as a freezingrghemease ibAAcObradfcti katnheieagetbBRAS MNP mbggEat i on
circuit (2) is 15 constituted as a refrigeration circuit for air
condi i opbog SR StHe: nERR Tdddted eteghag%\%ton( J Cbl (dhe COHBLESRS 2

7) ha and a € Heat

heat source unit ( vVing a conpressor eat sourcesi

exchange n l ycalj f..the refrigerapt 20 heat exchangers (5)
conngct e%ih‘lg%g’%gr aldttégﬁ)pwgﬁr h #%éslpg'%g(et oa{ he fﬁ) at g’@%ﬂ? g%’ urft t ct’?}'@%ﬁ&ﬁeof t he
refrigerant heat exchangers {5) . inc¢cludes an_evaporation portion (13) for

t he highSF%ﬁﬁe?E?H?eQEFgétFE ri &r 4ft PeFFLhLe Eg)tﬁﬂaoﬁagbﬁﬂeﬂéé takn
portion (21) for the |ow tenperature-side refrigerant circuit 25 (4) which
Bre i ntebhel MPaldtTomE afEoaR eXpdid ohikel dasplayedidn be" showease0s i s
di sposed on the upstream side of the evaporation portion (13). The high

t enper at 168) si g rwakiggr antidiratiion(3pfi sther nedcontlo zefrdgedatipouit by
establ i shing connection of 5 the conpressor (11) and the heat source-side
heat exchspgeit(12) 66rt Aerheshdseluonaengnapparatasd the expansi on val ve
(14) and the evaporation portion (13) on the side of the refrigerant heat

exchgnger (5)rR¥tARekRbEbICianhcbbPlahde) wikH tHEM thiPat 88101 8B means,
tenperature-side refrigerant circuit (3), 10 the heat source unit (7)

| ncl udesq g, aGaupl ahar Oé&n@r@sgﬁla. ?Eﬁgk a¢! ‘éﬁeg i]%w ?ﬁ&p%\%@hﬁ@%iﬁﬂ”ﬂ al

(18) indicates a joint e refrigerant 1ine
tenperature-side refrigerant ,cisrcyit (4) is formed into a closed circuit by
cot abl | SPRELESRARE: P oot b (A" idns HeaoBid™ ab ol AeteRand, shbRon
(21) of the refrigerant heat exchanger (5), an expansion valve (23), and an
appl i cat FBAtsi dd h&INIdRcFIRGEr (Eﬂgrb9e§?t%P9igéﬁﬁﬂﬁiliﬁéffégPFaFﬁophe
first enbodinment, in addition to the provision of 20 the application-side
heat exchrAgatippr4)can e aipenfersege by tmekingwaikklidmylon hefi ettheger ant
heat exchanger (5) is provided in the air passage of the showase (6A).
Theslks heaefeighaagtr hie@d, @ddhangembl8)t oAjthough ahsuppéyperatuneedfair to
a display space within the showase (6A) for foods or the 25 |like wth the
aid of ashai rchdnibeer fakidBOVSE | Rheheffeegiirey shbwcase (6A) somewhat
increases (since the operation takes place only at the high-
stage side), it becomes possible to prevent foods or the like
from rapidly dropping in their quality.
20 Further, 1in accordance with the fourth solving means,
even when the heat source equipment (11) of the first
refrigeration circuit (1) stops, it is possible to
temporarily maintain the quality of foods or the like in the

chamber inside of refrigerating apparatus of different set

<11 -



25" June 2003 On the other hand, .the second refrigeration circuit (2) is
formed into a closed circuit by establishing connection of r r
(31), an outdoor heat exchanger (32), an outdoor expansion 23&3g3t§@?? an

i ndoor expansion valve (34), and an 5 indoor heat exchanger (35) by a
refrigerant line (36). Further, disposed in the refrigerant line (36) on
the di scharge side of the conpressor (31) is a four-way sel ector valve (37)
oper abl etempenitenes heudhr ast ithe direeafinggahawcase cioMt | and beheeealdhe
normal cycle for cooling operation 10 and the reverse cycle for heating
oper at i estoddge | slowcasxpbeB)on val ve (34) and the i ndoor heat exchanger
(35) are provided in an indoor unit (8). Each indoor unit ( 8 ) is

connected in parehéshmorb! hinesp8stahRcanwothdere Yikth(8b1¥Rhghmbagkudes
t he conpressor (31j, the 15 outdoor heat exchanger (32), and the expansion

val ve (3§JenThﬁeﬁuqﬂE¥"hé5@ts&&fcé”éhﬁ@bméﬁfl4?32 ?ﬂxﬁﬁ§uaﬂéf$9£né3§h'

Moreover, 1n the second refrigeration crrcui , reference nunera

(59) o ncbgghes Basoleanoleh 2Lies gUeaLFLET eDeeuBUIEE) (A0) Ladkas goe?
t erper at OF c£BPdREr Ao BUTRAT () S LiRM S PFELPREBE bR AgaPPAEAL8a) of
the second refrigeration circuit (2) are connected together by a first
connect i ®f PiffrgentnEqtuiiemperp Ittt FBARsAde thes Do badigShpWeagesh) of
the high tenperature-side refrigerant L

(6A) and the cold storage showcase (6B) to continue operating

by means of the remaining one refrigeration circuit (1).

10 Since any freezing showcase does not stop operating, it is

easy to maintain the quality of goods.

Finally, in accordance with the seventh solving means,
for example, it is possible to provide a supply of air to the
chamber inside of one cold storage showcase (6B) from a

15 plurality of the application-side heat exchangers (19), and
it is possible to provide a supply of air to the chamber
inside of one freezing showcase (6A) from a plurality of the
second application-side heat exchangers (24). Accordingly,.
even when the heat source equipment (11) of one refrigeration

20 circuit (1) stops to cause either an application-side heat
exchanger (19) or second application-side heat exchanger (24)
in each showcase (6A, 6B) to stop functioning, it is possible
to allow each showcase (6A, 6B) to continue operating by

making use of another application-side heat exchanger (19) or

25 second application-side heat exchanger (24) of the other
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-16 25t" June 2003 circuit (3) and a suction-side gas piping |ine (36b)
of the second refrigeration circuit (2) are connected toget cond
connection piping line (42). Further, the first connection B leéE??i (41)
and the second connection piping 5 line (42) are provided with their
respective solenoid valves (43) and (44) serving as switching neans for
selective circulation of a refrigerant of the second refrigeration circuit
(2) to trfrigergbiemtcheatrlitxthhngBecgsje off ttielsi rwithent|gayingoho
circuit (1) through each of the 10 connection piping lines (41) 42). Next,

t he runmuoaxge opdveat fondef iieo pragsdriter ekhbgenati, onitysiisempwisislible descri bed
bel ow. Referring to Figures 2-4, there are shown states in which the second

refrigxnmﬁiﬂwhiﬂrﬁh@ir(@&aiﬁttn a cooling 15 node of operation. Figure 2
shows a state in which both the refrigeration circuits (1, 2) operate

normal ly. At this tine, BﬁxﬁfebﬁgﬁﬁfﬁTf@ﬁrogeﬁﬁswfﬁbglrCUIt (2), the
out door expanS|on valve (33) is fully open and the i1 ndoor expanS|on val ve

(34) is subj 0,0 aC (far.

superheat) e sd%eno? va?@éﬁ%%ﬁﬁ dia q%%mfégﬁgégﬁeéfiqépg%gg §fﬁe ot her
hand, both th solen0|d alges é 81 44% dks osed in tge conn t|on pi pi ng
lines (ACCHALNG Lo na tﬂ T7T cPBRR @ ATRE RTPTRR u*%vﬁﬁ ?%frlgerant
di scharged fromthe conpressor . enters the 25 outdoor heat exchanger
(32) through FHUF@uR waS §e|‘3¥:‘% 1Allusdirating 3ofinzd vePesefionn t he
out door heat exchanger the refrigerant condenses to undergo

| i quef acstare. OﬂhbheegﬁétiﬂgrﬁthﬂndSY%t¢mg@faﬁiQHEGdbeonpressed in the
i ndoor expansion valve (34), thereafter cools indoor air at the indoor heat
5 exchanger (Bbgute avaior at dilzgdamghliustrat ieg aefsagardinbpeaatidhen
returns to the conpressor (31). Such a circulation is repeatedly carried
out jowhesede t&E tRENTéEre§eretion system of Figure 1.
Figure 4 1s a diagram illustrating a third operation
state of the refrigeration system of Figure 1.
Figure 5 is a diagram illustrating a fourth operation
state of the refrigeration system of Figure 1.
15 Figure 6 1is a diagram illustrating a £ifth operation
state of the refrigeration system of Figure 1.
Figure 7 1is a diagram illustrating a sixth operation
state of the refrigeration system of Figure 1.
Figure 8 is a circuit diagram of a refrigeration system
20 according to a second embodiment of the present invention.
BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, a first embodiment of the present invention

will be described in detail by making reference to the

accompanying drawing figures.
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On the other hand, in the first refrigeration circuit (1), refrigerants
circulate in the high tenperature-side 10 refrigerant CiFCUI% é 255

each | ow tenperature-side refrigerant circuit (4), and in ed He§ %rant
heat exchanger (5) heat exchange is carried out between the refrigerants of
the refrigerant circuits (3, 4). In the |ow tenperature-side refrigerant
circuit (4), the refrigerant, 15 which has been condensed in the

condensat i on Asbrshown ( 210) Fdfgudee ¥ ef ai gefzhgelreitonx dymtger d&yoxdinmder go
| i quefaction, is deconpressed in the expansion valve (23), thereafter being
evapor atted titre tthier ssip pdmioed ingen i ltkes hee aff 1 exc heefpei g 2a) idm @iotubtr(in the
showcase (6A). In this way, refrigerating 20 operations of two-stage

cascade 4rf I i ger ake@gndycl eefif egepaticsl owirduiench (ehowcagre( 6A iryher eby
foods or the like in each showase (6A) can be preserved at a predeterm ned

| ow t eME A 1 ora £ EL AGul £ FWUEE %oﬁn’%ﬁr §0td Id 'H&S-fs?é AcaB489 25

operation wnen the heat source unit of the first 25t" June

(koo ALd R kit oo LR °?§é? iPolbEebRIER e P open

state and the sal enoid val ve | S Iaced inits closed state, in_order
to prOWQﬁ$%P¥&ﬁRﬂ$9ofcgn?%?Fi@%raHFt P& t Fe a&ﬁ§%£ﬁﬂﬂeﬁ afyre $hdesecond

refrigeration circuit (2) to the evaporation portion (13) of each
ref ri gere@firigagank chigeduys) dBh heaPdr st ar ef PYer teBPLERFRIPrSide . The
closing of the solenoid valve ( 39 ) brings the cooling operation to a
st op. Howefmigerdnt tcipcustal Aangdadovgbh a Irefnigenapd dmat sexthangert o
fl ow t owards
(5), whereas the second refrigeration circuit (2) is formed
; 10 into a single-stage refrigerating cycle of the vapor-
compression type. Moreover, the first refrigeration circuit
(1) 1is constituted as a refrigeration circuit for a
refrigerating apparatus such as a freezing showcase (6A) or
the like, whereas the second refrigeration circuit (2) is
15 constituted as a refrigeration circuit for air conditioning
apparatus.

The first refrigeration circuit (1) comprises a heat
source unit (7) having a compressor (1l1l) and a heat source-
side heat exchanger (12) and a plurality of the refrigerant

20 heat exchangers (5) connected in parallel with respect to the
heat source unit (7). Each of the refrigerant heat exchangers
(5) 1includes an evaporation portion (13) for the high
temperature-side refrigerant circuit (3) and a condensation

portion (21) for the low temperature-side refrigerant circuit

25 (4) which are integrally formed, and an expansion valve (14)

-14 -



the indoor unit ( 8 ) by not fully closing the solenoid valve (39), this
wlll meke it possible to continue the cooling operation altggpgh t2§6§ is a
drop in the cooling capacity. In a state as shown in Fi gure<3, "4"%
refrigerant, 15 discharged fromthe conpressor (31) of the second
refrigeration circuit (2), changes to a liquid refrigerant in the outdoor
heat exchanger (32)) thereafter being delivered, by way of the expansion
val ve (383 dnspbsefiuldn open spsteeamdstille odl erhe devaporat @), pootiba
evaporation portion (13) of 20 each refrigerant heat exchanger (5). The
refrigerans).which has been gasified as a result of heat exchange with a
refrigerant of the low tenperature-side refrigerant circuit (4) in each
refrigerant hgpé excdlang@mpehture-dHiaen +8kpiALaReMY LSSPLt (D) Ofi st he
second refrigeration circuit (2) by 25 way of the sol enoid valve (44) and
the accu rs ng; 251" 0 " cy. w_heen
conpl et egahﬁl%gt ﬁ(%‘ft%) i% gﬁgsﬁgwﬁlgnc}%%:tﬁge-%ssitt gﬂrlg?‘rq?lgercgénxﬁ'%??jéﬁt o?4) ,

t he %efrgﬁerant circgla%géb as_in giggre 2, as_a consequence of which
refri’ger 8t 1 off °0OB&FACI 6ns W2 sFRGe PEREC HAIEH T 5 4 ?%ﬁ gxehanrderr e
carried gut for the resgective showca ez éGA) wher eby the chanber _inside
of each ShéhcafethBaept AAPRESi BBl PgdgbérﬁFHEBSPQHngéYGré;4ﬂbxt)
referring to Figure 4, there is illustrated a runni ng operation when the
conpr ess@nrd( 22heof evaporalion t PoFddenur 13 )de oref rikrer aptdeirefit the) in
the first refrigeration circuit (1) stops operating due to failure or the

| i ke. Atrefirsgerant theat cexchapgent 59- Iivlear efafirjgeaantci Itnet (L8) .st ops.
However, if it is arranged such that an air blower for the réfrigerant heat
exchangeruttheopeint €Relhighi kempatatgesanidesrberigeehneukaredsitn (8he high
tenperature-side refrigerant circuit (3), this causes heat exchange to take
pl 2ag@ betngeRechite JofrddIaidi Ff) thgchhgBst QAP UM A s 1 (fé{]' gR§aQt
circuit (3) and air. As a result, the air is cooled. The fir thus cooled is
t hen del | d t chagphgr 1Sl n [ as h jon_of the
first reﬁi%gr a‘%a?lo‘?né)ci(:l?t}i't ??? i‘lséﬁse%‘?neqlceéd f‘%??ihi gﬁaitggnce&gag‘leé)sos% t hat
the tenperature_of. the i.nside o he s ase (6A) sonmewhat i ncreases;
homever,JP?“?SOSOEQFngffﬁg?gﬁB%r;}PFy?8$§Vent the freshness of foods or
the li ke fromdropping. -2a 25t" June 2003 Further, even when. in the
first refrigeFBFio oY rt¢mperature-side refrigerant circuit (4) is

formed into a closed circuit by establishing connection of a

15 compressor (22), a condensation portion (21) of the

refrigerant heat exchanger (5), an expansion valve (23), and

an application-side heat exchanger (24) by a refrigerant line
(25).

In the first embodiment, in addition to the provision of

20 the application-side heat exchanger (24) in an air passage of

the showcase (6A), the refrigerant heat exchanger (5) is

provided in the air passage of the showcase (6A). These heat

exchangers (5, 24) are able to provide a supply of cooled air

to a display space within the showcase (6A) for foods or the

25 like with the aid of an air blower not shown in the filgure.
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(1) both the conmpressor (11) of the high tenperature-side refrigerant
circuit (3) and the conpressor (22) of the Iom/tenperature-gégﬁ re%éégerant
circuit (4) stop operating, 5 cooled air can be delivered, K% above,
to the chanber inside by operating an air blower for the refrigeration heat
exchanger (5) while at the sane tine causing refrigerant to circul ate

bet ween the conpressor (31) of the second refrigeration circuit (2) and the
refrigerant hemt thechb&hger hantl) (the ddeddmd freftigetat penatipouttr ¢ait (1).
As a consequence of the forgoing, it becones possible to tenporarily
prevent iherbrmelnensooh twededfl eoprdieppyngstRBlieching tenhkeuiss 8f7.
there are shown states in which the second refrigeration circuit (2) is in

a heating dSmpPesseft 0BEYat hANouBAdoFi AHAE 8xbhhHEbLa(8%)a §hab&thBowhi ch
both the refrigeration circuits (1, 2) operate nornally. At this tinmg, in
on . : . . . . ' . et
Uy opeep gL bC VA ED (39) o, HRladdty IR S POREV 8T (IR 1 Ba,”

trol (f 20 I f th f t). f :
col erfol it VAPRE (SERET SHePRIGSE el ol i R 49R2: neiPRand Bith the
sol enoi d_val ves (43, 44) disposed in the connection piping |lines (41, 42)
are in tPeFFheFosedispared 1Higﬁhﬁre§§ﬁFé9§£§nFefFﬂgéraﬁgﬁ)di§BhaF§éd from

t he conpressor (31), 25 enters, by way of the four-way sel ector valve (37),
i nto t hediggharge side of the compressor (31) is a four-way selector

valve (37) operable to switch the direction of refrigerant
circulation between the normal cycle for cooling operation

10 and the reverse cycle for heating operation.

The indoor expansion valve (34) and the indoor heat
exchanger (35) are provided in an indoor unit (8). Each
indoor unit (8) 1is connected in parallel with respect to an
outdoor unit (9) which includes the compressor (31), the

15 outdoor heat exchanger (32), and the expansion valve (33).
The outdoor unit (9) further includes an accumulator (38).
Moreover, in the second refrigeration circuit (2), reference
numeral (39) indicates a solenoid valve and reference numeral
(40) indicates a joint of the refrigerant line (36).

20 In the first and second refrigeration circuits (1, 2), a
liquid piping 1line (15a) of the high temperature-side
refrigerant circuit (3) and a liquid piping line (36a) of the
second refrigeration circuit (2) are connected together by a
first connection piping line (41), and a suction-side gas

25 piping line (15b) of the high temperature-side refrigerant
A
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25" June 2003 indoor heat exchanger (35) whereat the refrigerant heat
exchanges with indoor air to condense and undergo |iquefactjiop. Th
resulting heated air is blown into the roomto heat it. Nbah&ﬁﬂ?@an%%
liquid refrigerant, which has Ieft 5 the indoor heat exchanger (35), is
deconpressed in the outdoor expansion valve (33), thereafter being

vapori zed in the outdoor heat exchanger (32) to change back again to a gas
ref ri gercimcuithe(hsandf @ garetton-eiidasgas phpingnpiessdi36idl)oft htineigh t he
four-way selector valve (37) and the 10 accunulator (38). During the
heat i ng wsesmd | pefrigerdviegocngcaper §Ri)orares dozeaited Vtapstheasr wpta
Meanwhile, in the first refrigeration circuit (1), as in the cooling node

of oper afd&dhd’ edsneEeibS apEpLagCUlafed (M2 he PhpthdeNPetRbur £18ide
refrigerant circuit (3) and 1n each 15 | ow tenperature-side refrigerant

Cl CUTt ddinedBRSET B1hIn§aS Enkel W1GC RN dIRATs eend N1 5P fx5haNe

takes place between the Tefrigerants of the refrigerant circu

. Fugth [ N raatur e-.si refrige clireuit (4Y, the

- ef r Pgor BHES cokALnaEd PROPREBR.MECT M At i lar veliter go
| i quefaction, is. deconpressed at the expansion valve (23), and is then
vapori zed*$h t3pd ap(p‘Hn’Eatqetﬂ’- Ye Afeaf E'i?&ﬁgermFQEf t%z’Eooﬁe%ﬁ‘ét%ﬂ’? in
the showcase (6A). In the way described above, two-stage cascade

refri ger@ireilatitor Sfer & i BASTAgEranREr i @F dlre f §ecendh sabuntgeratbay, -22

circuit (2) to the refrigerant heat exchanger (5) of the
first refrigeration circuit (1) through each o¢f the
10 connection piping lines (41, 42).

Next, the running operation of the present refrigeration
system will be described below.

Referring to Figures 2-4, there are shown states in
which the second refrigeration circuit (2) is in a cooling

15 mode of operation. Figure 2 shows a state in which both the
refrigeration circuits (1, 2) operate normally.

At this time, in the second refrigeration circuit (2),
the outdoor expansion valve (33) is fully open and the indoor
expansion valve (34) 1is subjected to open control (for

20 example, for the degree of superheat). The solenoid valve
(39) 1is in its open state and, on the other hand, both the
solenold valves (43, 44) disposed in the connection piping
lines (41, 42) are in their closed state. A high pressure gas
refrigerant, discharged from the compressor (31), enters the

25 outdoor heat exchanger (32) through the four-way selector
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25t" June 2003 whereby foods or the like stored in each showase (6A) are
mai nt ai ned at a predetermned | ow tenperature. Referring to 5Lgure & t here
is illustrated a running operation when the heat source uni £ ( ﬂn%ﬁ Fhe
first 5 refrigeration circuit {1) stops operating due to failure or the
like. Arefrigerant of the second refrigeration circuit (2) passes through
t he i ndoor heat exchanger (35) to heat indoor air. Thereafter, the
refrigevadtvei s CG@7) ver &éd, ttheoughtduorsol keatd eathasgéd9, (832),, t cthiee
evaporation portion (13) 10 of the refrigerant heat exchanger (5) of the
first refafrgeyearintcicondéndds tor uhdairgexdiane&avnitibna Mmefe igeswEding t he

| ow tenperature-side refrigerant circuit (4) flowng in the condensation
portion 1Gid Oréfﬁﬂﬁér&ﬁta 182S368bMpHESSEE - ihhefrkal tRlookN & hsion
refrigerant passes through 15 the sol enoid val ve (44) and the accumul at or
(38) 10 A N PRk %ﬂ%‘r@atf‘%e&hec re3§06r(3hk At 1 PRoS9GARA: heat
refrigeration circuit (2). During this running operation, the out qoor
expapnsi g V. 3 | S, CO ed t ter. i.ts fully claose tate in order
o of ov ke t 351 *v6 oRvePorRRs' BaER' BRetho tlci® Hest Mididyer

32). At this time, like figure 5, there is rculation of refrigerant in
ghe)IOWQQﬂnﬁﬂ%ﬁuFEFEFBE F@?ﬁﬂﬁn%ﬁWPEﬁ§%%Ft??g§: REESr @& fyt5rutdbla age

cascade refrigerating cycle operations are carried out for each showase
{6A), wHer aifPeatich SHESS O A Whereli the Fram aks £99X&kt er ni ned - 23
25" June 2003 tenperature. Additionally) in this case there is the

advant age t h&@Qn i thes oqidegi bhand p dontihaiofistgt peefoigeradtiong aiasrwit ons as
well. Referring to Figure 7, there is illustrated a running 5 operation
when t hg Konprresxdrger2t 0f dilreulawe edper ahar eisigle riednipgeatunte csideli t (4)
inthe first refrigeration circuit (1) stops operating due to failure or

the1bi kereffidd¥dnt | BLrduia (8N Ngn@permt ie@@hof 16%€ fdmfdrd@ird aeidd i on
circuit (1) is the sane as the one shown in Figure 4, and by 10 operating

an air bloperad Ay & Nec{ phj ger %‘Ez, heghaexghanggior( 5zjreé’€llg,'fgf‘t?££+’tsi Yeat

refrigerant to circulate 1n the high tenperature-si gerant circuit

3), heat change | e.to take pl ace be he refri rant of.the

I(’li z;h terﬁ)xec%'{?eelgsi(ldi) Fggrﬂtgereé{n a(‘:":%recw £ (%%gggaaai ?‘.lgAsi"gg‘?'%%%l ttfhelS t he
air is cooled and the cooled air .is delivered to the chanmber inside. Al so
in this T&deI9ants ¢ §?&mﬂ%§§$QQQﬂﬁﬁw§%ECQ#ﬁ§ogﬁraﬁion;“0¢QQM}?Vrst

refrigeration circuit él) islimted to its high sta%e side. Accordingly,
al t hougttemperature-side refrigerant circuit (4) he refrigerant,

15 which has been condensed in the condensation portion (21) of
the refrigerant heat exchanger (5) to undergo liquefaction,
is decompressed in the expansion valve (23), thereafter being
evaporated in the application-side heat exchanger (24) to
cool air in the showcase (6A). In this way, refrigerating

20 operations of two-stage cascade refrigerating cycle are
carried out in each showcase (6A), whereby foods or the like
in each showcase (6A) can be preserved at a predetermined low
temperature.

Referring to Figure 3, there is illustrated a running

25 operation when the heat source unit (7) of the €first
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the tenperature of the inside of the showase (6A) sonmewhat 20 increases,

it is'possible to tenporarily prevent the freshness of food§ Qr thg &éke in
the showcase (6A) from dropping. Further, even when in the f£Prdpne 20
refrigeration circuit (1) both the conmpressor (11) of the high
tenperature-side 25 refrigerant circuit (3) and the conpressor (22) of the
| ow - 24 25'" June 2003 tenperature-side refrigerant circuit (4) stop

oper at i mefrboteation camcbétddili)vertoxbs copérativgbdnei o daibhumpeort i ng
an air blower for the refrigerant heat exchanger ( 5 ) of the first
refrigerefié OnLikief.CUAt (thlis) Whmép eS| HFLERNELE Maflvieger aad, wWai)Chabas
passed through the indoor heat exchanger (35) fromthe conpressor (31) of

the secopfhbedr igereid OP 6pbAlUidtdtd)  ah® EhkeCWaishdiy t fa1¥8f risger aps heat
exchanger (5). As a consequence of the forgoing, it becomes |ikew se

i bl il f f ing. |

Pocor daRiiahEnE Lo oSBT rddle, 't BEIGRCES BroldRL 4 ;%Eﬂfépgf e
i t th 11 f th i t - Sj

orr SoerBrEmREaRt | (B oo EhB e SIRE T4 s (30351 H1E ¢ &Mont FRECREI y

provi de a supply of cooLed air 13 to the chanber inside of the showcase _

(6A) by ﬁ%ﬁ?ﬁgeﬁ?F+?EaFF5ﬁu6F {Rd Lecdhe R YAEPT YRR 1 (D) 5 air

condi tioning apparatus. This means that the quality of goods can be

mai nt ai NRACH t herETheQTAYL t 0 heathsf @xahangeamt o (ot h€E shéheasefipst

Mor eover, even when the conpressor (22) of the | ow tenperature-side

refri gersefrigecatiofn4ristupt @paeraffheg cliasiing puSsilig esoben@hdovatvey
prevent the quality of foods or the |ike fromdropping by operating an air
bl oner whaép Batageg teid hejoingEfdspeatidn otot he dtioph tHyWsreat Uref sitle 25
refrigerant circuit (3) or a refrigerant of the second -25 25t" June 2003

refnipger pi @Prahgel bukh) thaft FErGYPAntONNhIitddPVed Ne1be eyRRPESLT ON
portion (13) of The refrigerant heat exchanger (5).
the indoor unit (8) by not fully closing the solenoid wvalve
(39), this will make it possible to continue the cooling
operation although there is a drop in the cooling capacity.
In a state as shown 1in Figure 3, a gas refrigerant,
15 discharged from the compressor {31) of the second
refrigeration circuit (2), changes to a liquid refrigerant in
the outdoor heat exchanger (32), thereafter being delivered,
by way of the expansion valve (33) in its full open state and
the solenoid valve (43), to the evaporation portion (13) of
20 each refrigerant heat exchanger (5). The refrigerant, which
has been gasified as a result of heat exchange with a
refrigerant of the low temperature-side refrigerant circuit
(4) in each refrigerant heat exchanger (5), is drawn into the

compressor (31) of the second refrigeration circuit (2) by

25 way of the solenoid valve (44) and the accumulator (38) and,
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In relatively small stores such as a convenience store, 5 one heat source

equi pnent is generally provided far each refrigerating apparaftuys, as
the freezing showase (6A) and a cold storage showcase. Acc%?dﬂHﬁﬁgg&ghen

one of the heat source equipnment is out of order, then only one of the
showcases is available, i.e., only one of the tenperature 10 zones is
avai l able. For this reason, when the heat source equi pnent on the freezing
si de i s bYaenof opedeyclehdras orewl beenscaimplletietl . b&@wthlerpr eigertieel 1ow a

| ong period of time even when transferred to the cold storage showcase. In
accor dancempetatohe-sidst pofwtgerait owewelrt, t(la9 ,heahelSrepuigerenqui pnent
(31) for air conditioning apparatus is utilized to enable continuation of

t wo- St agei c@sLadss | ef 4 germt I Mgyedes| @ opeIsat ia0NcohBkgubheeel 8k gRaBhes at
| east the freezing showase ( 6A) to continue its operations which is

ef fecti Vea kPl gL gt PEES Bpdldbndl HPO¢Ro-2Rakl t&fsé |de! r8EROGLERRIngl 1

addition to each application-side heat exchanger (24), eac riger

(on) Siobooger 4 La-2hed WePoSRl | Bnb Sl le dRRIR ISl e ST PIRTSC

(6A).” However) endi ng upon the Situati on; a c Yy be

enpl oyed that the _refrigerant heat 25 exchanger (5) .is |ocated outside the
showcase"R2§°% o géenoth‘- er ZSLRSJJ%]e ?g03%f’8hbe ShOREAF & or&?‘hb cdBling

of the inside of the showase (6A). Further, in the foregoing first

enbodi neR@intadned,at acpregerarmbnedi temperatyres constructed for the
freezing 5 showase (6A). However, in the first refrigeration circuit (1),
an arrangenentiexfiy lreffawring) Woei chigheee 4xi there nixt uldusitrated da
storage showase and a so-called boiled rice showase for packed | unch

ri ce bal tunafngcoolerabiead. whencethbeseorpoagases @22)cobd stheagtow
apparatus having a 10 tenperature zone sonmewhat higher than that of the

freaa notempupasarébilded Yordigeriadde refrdwier at (99 CYel e @id CugirgRy be
m'xed in the first refrigeration circuit (1). Mre specifically, in the

first refrEpgegatheiof! L4¥cuit (1) stops operating due to failure or

the like. At this time, the low temperature-side refrigerant
circuit (4) stops. However, if it 1is arranged such that an
air blower for the refrigerant heat exchanger (5) operates
15 while refrigerant is being circulated in the high
temperature-side refrigerant circuit (3), this causes heat
exchange to take place between the refrigerant of the high
temperature-side refrigerant circult (3) and air. As a result,
the ailr is cooled. The air thus cooled is then delivered to
20 the chamber inside. In this case, the operation of the first
refrigeration circuit (1) 1s limited to its high stage side,
so that the temperature of the inside of the showcase (6A)
somewhat increases; however, 1t 1is possible to temporarily

prevent the freshness of foods or the like from dropping.
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(1), in order to performa -single-stage refrigerating cycle 15 by sharing
the conpressor (11) of the high tenperature-side refrigeran% |rcuhé %3)
and the heat source-side heat exchanger (12), an applicatio HRe AR%
exchanger tsee reference nuneral (19) of Figure 8) is connected, in
parallel y with the refrigerant heat exchanger (5), to the conpressor 20
(11) and the heat source-side heat exchanger (12). As a result of such
arrangenent, Euehheken evien helén sdwr cehainifirgt7 pefifiddmtfiomst circuit
refrigeration circuit ( 1 ) stops operating, if it is arranged for
refrigeran) tuotfH ovhér aongresenond1Lef rgfgethbi ALgH I €8mpetdrurkhiksaal | ows,
not only the 25 freezing showase (6A) but also the cold storage showcase,

to -27 rebkigd¥ARt2QAT AN | MIE QRAT AN GoMbies S5V t 1825 0QdS Oie t Bgy! | ke
can be preserved continuously at an adequate tenperature. Further, in the

foregoi ngof ééEtGEEOgEHE”t}eEPE aggRRd F%Lemg% khgn gka Bﬁggataﬁ f or med

into a S|ng e- stage refrlgera I ng cyc consi' der ed

to be restr I ve, ec refrl eration d into
any he?°8;8b kg, cﬁn % épcégﬁéHb u%%Yé i kY ¥98|85 ®fong as
It is a refrlgeratlng cycle dlfferent fromthat of the first refrigeration
circui t t8$1deobEyCPREATINS QQNa%SaﬁﬁQYPr|$P¥hEh?uﬁﬁfﬁbg§F5Fé°§hBﬁﬂtln

Figure 6 of the first embodi ment (i.e., in the state in which
exchanger (5) while at the same time causing refrigerant to

circulate between the compressor (31) of the second
refrigeration circuit (2) and the refrigerant heat exchanger

) 10 (5) of the first refrigeration circuit (1). As a consequence
of the forgoing, it becomes possible to temporarily prevent
the freshness of foods from dropping.

Referring to Figures 5-7, there are shown states in
which the second refrigeration circuit (2) is in a heating

15 mode of operation, and Figure 5 illustrates a state in which
both the refrigeration circuits (1, 2) operate normally.

At this time, in the second refrigeration circuit (2)
the indoor expansion valve (34) is fully open and the outdoor
expansion valve (33) 1is subjected to open control (for

20 example, for the degree of superheat). Moreover, the solenoid
valve (39) is in its open state, while on the other hand both
the solenoid valves (43, 44) disposed in the connection
piping lines (41, 42) are in their closed state. A high
pressure gas refrigerant, discharged from the compressor (31),

25 enters, by way of the four-way selector valve (37), into the
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the heat source unit (7) of the high tenperature-side refrigerant circuit
(3) stops operating in a heating node of operation), it my Eg arrgg&id
such that the direction in 15 which a refrigerant circul at e dUP% ed to
cause the refrigerant to condense in the outdoor heat exchanger (32) during
therno-of f operation (a halt of refrigerating operation). Moreover, when
the conpressor (11) of the first refrigeration circuit (1) is out of order
duri ng hbadoeg Zeeajpeeachamgert (85pos¢hdreat o thee trledrdgedamt hbeat-
exchanger (32) as a condenser by giving up air conditioning. As shown in

Fi gure 8exthamgsecondtgimbodin@eolr of alhe preserdoriqumesd i oand pl Uhakicy of
refrigeration circuits (1) for refrigerating apparatus are provi ded, each
of the Zﬁig@éfAQEi@ﬁloﬁhélfé§hi§iﬁé)h@§¥éﬂga§rsiéUBlH&ﬁ LRt¥htRB Bobio - 29
25t" June 2003 stage cascade refrigerating cycle refrigeration circuit and
A sinol cesiRgar oLl AR g0 CYERE § EhRLACEREEOBOELAEL! hnGBRXRSL. 16ROl NeT

words, each rerrigeration circult s forne WO- St age cascade
refri.gergfing, c form conn i,on Qf a hi gh tenperatuyre-sjde
refrisgerg}}ﬁ% cr? (thJi”? %Q%nae’%rgl{%\ﬁﬁée]nggggt’ur &5si JECPIPFESE St 10 r%b?t (4)
through a refrigerant heat exchanger. (5). and the high tenperature-side
refri ger%“FSB?F c&ixPa{‘§)1°Hasva§rYeapg:fﬂ:at %Bﬁ§?3§tﬁ§at‘°e€>€%2ﬁ%’é rize§ in
connected in parallel with the 10 refrigerant heat exchanger (5). D sposed
on the upRderedkiapHchertt AEChARIPEaf 33N- EpdehaRge baekaagain(t9) aj gasn
expansion valve (20). The high tenperature-side refrigerant circuit (3) is
formed byefohgeranhg (The reasi gefarigemaat exetuarmer $o( Sjheandohbprewsor
application-side heat exchangers (19) in parallel with respect to the heat

source upsl)(7thioaghdi 8get heoaprpagssselédtdrandalhe he¢ay)sownde- ghde heat
exchanger (12). Since the |low tenperature-side refrigerant circuit (4) has

t he 19aMea8EaMGLHESragaBhe ﬁhfihgeﬁnedhasaingi5§e93§95h9tkﬁe Fdregblihgd 20
here accordingly. In the second enbodinment, a total of two appli Cationside

heat eXCQ?QQQEio 19) gggga@ggé%cggkg?éaigﬁtbeat exchanger (19) included in

the high tenperature-srde refrigerant circuit ( 3 ) of one refrigeration
it (1) w80dwh2187818PRLLCRI LR 20821 5830+ 258 N309RN 6 1Th )0 akhg 0t Ner
the cooling mode of operation, refrigerants are circulated in
the high temperature-side refrigerant circuit (3) and in each
15 low temperature-side refrigerant circuit (4), wherein in each
refrigerant heat exchanger (5) heat exchange takes place
between the refrigerants of the refrigerant circuits (3, 4).
Further, in the low temperature-side refrigerant circuit (4),
the refrigerant condenses in the refrigerant heat exchanger
20 (5) to undergo liquefaction, 1s decompressed at the expansion
valve (23), and is then vaporized in the application-side
heat exchanger (24) to cool the air in the showcase (6A). In

the way described above, two-stage cascade refrigerating

cycle operations are carried out for each showcase (6A),
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25" June 2003 refrigeration circuit (1)) are disposed in each cold storage
showcase (6B) integrally forned as indicated by a Virtual I%gg, eagg ?eing
able to provide a supply of air into its chanber with the a 1) % r

bl ower (not shown in the 5 figure). Further, a total of two second

appl i cation-si de heat exchangers (24) (a second application-side heat
exchanger (24) included in the |ow tenperature-side refrigerant circuit (4)
of one rwehergbyatfioodscidguthe ( likendtorsatopd epphi cfidowtassd deeAgatare
exchanger (24) of the other 10 refrigeration circuit (1)) are disposed in

each fremzinfdashewcaseal fAbabbbefiablly 16Qr ¥BMpasatigdecat ed by a virtual
| ine, each being able to provide a supply of air into its chanber with the

aid of an airpRERelnbNGo ShOYErd N6l NG €s) 111k debddl &1 Gnfanghe
freezi ng showcase (62 contai%@rthefein fﬁ% rgffigerant eat exc aﬁggrs (5)
and the Jper at ur.e- si C essqr 22 £t refrig tign circuits
(2). Fbmégg%%ggﬁg e%ﬁﬁgnehﬁg (E?B%Z)gﬁgécge épgﬁosgg)engri%bgto%ﬁﬁ%t
freezj ng showase, (6A). .20 In t second enbodi nent, for_each refrigeration
o ro ¢ o PLERER LR aTguith 10} SSERRS APBRLEG LPRaide ThoLhrLEEPOTanG
col d storage showcases (6A, 6B) air at adequate tenperature is blown into
each chafber liikej.ded 299rapbdofr & \eReRd byefrigeragiand clFsyit
preservation by cold 25 storage can be carried out at the sane tinme. -30
25" " Juné2200®sAesh thrhugh diheangedear, headn ekehangerhd®S)soteocheatit (7)
of either one of the refrigeration circuits (1) is out of order, it is
possi bl eihdoakl awrboTherbaffteeczithe ThEwigeeantAlsade llivered,d thirouabe
showcase (6B) to continue operating 5 by the other refrigeration circuit
(1), wheigBYsblefo3HOka15d6h (89,24801VeRI €REE eFaPoRalthiSn PYorHtIGnORagt i on
of each showcase (6A, 6B) can be continued. In accordance with the second
enbogy MeRk, ayEN WAER-ifErhgat $RWCe Mbbhadddr Of (8)t hess ongngf téhgot
réf?ﬂ%eration 10 g?rcﬁ%gsr(l) st ops operai?ﬁ%,reaéh)shod%ase §6A, 6B
able to continue erating.. It s therefor i.ble mai_ntai.n _the
BE s GHEaRE e iy Tt L EnPRaRaC bR e bl

qual ity o avin hove a

S

of the low temperature-side refrigerant circuit (4) flowing
in the condensation portion (21) to <change to a gas
refrigerant. Thereafter, the gas refrigerant passes through
15 the solenoid valve (44) - and the accumulator (38) to return
back again to the compressor (31) of the second refrigeration
circuit (2). During this running operation, the outdoor
expansion valve (33) 1s controlled to enter its fully closed
state in order to prevent refrigerant f£rom flowing into the

20 outdoor heat exchanger (32).
At this time, like Figure 5, there is a circulation of
refrigerant in the low temperature-side refrigerant circuit
{(4). Accordingly, two-stage cascade refrigerating cycle
operations are carried out for each showcase (6A), whereby

25 each showcase (6A) is maintained at a predetermined
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showcase. Particularly, since both the showases (6A, 6B) of different
tenperature zones renmains in operation, this 15 elim nates § 003

i nconveni ence of preserving, when the freezi ng showase (6#% swﬁﬁéz
operating, the foods in the cold storage showase (6B). In the second
enbodi nent, each showcase (6A, 68) has two application-side heat
exchangers, nanely an application-side 20 heat exchanger (19, 24) of one of
t he ref rieggeatatorresi r cAddst{dnabhyl, aniapplthdsst | ovase detheae exshanges (19,
24) of the other refrigeration circuit ( 1) . However, an a~crangenent nmay
be made ddvartiade aldtgite ShPEasible (¥ Woethydidllp Sdfdn heating
application-side heat exchanger (19) 24). In such a case, a 25 unit denoted
by ref ergingestiumey as (W1 6b) corresponds to -31  25t" June 2003 each
showcase.” Even when enploying such arrangenent, if two refrigeration

circuits (1)a@%b,)pgiq¥d gf R oje, ¢haks %emasefééé&'%tﬂﬁﬁix? t he

showcases (6 nt tenperature zones to continue operatfng
even mhen t.he hea

cven el oo Moo (BSf B Ll gELAL !
refrlger%Flon:%§¥fggé§% “é?gé it (4) in the first refrigeration
circuit (1) stops operating due to failure or the like. At
this time, the running operation of the first refrigeration
circuit (1) is the same as the one shown in Figure 4, and by
;, 10 operating an air blower for the refrigerant heat exchanger
(5) while causing refrigerant to circulate in the high
temperature-side refrigerant circuit (3), heat exchange 1is
made to take place between the refrigerant of the high
temperature-side refrigerant circuit (3) and air. As a result,
15 the air is cooled and the cooled air is delivered to the
chamber inside. Also in this case, as in the example of
Figure 4, the operation of the first refrigeration circuit
(L) 1s limited to its high stage side. Accordingly, although
the temperature of the inside of the showcase (6A) somewhat
20 increases, 1t 1s possible to temporarily prevent the
freshness of foods or the like in the showcase (6A) from

dropping.

Further, even when in the first refrigeration circuit

(1) both the compressor (1ll1l) of the high temperature-side

25 refrigerant circuit (3) and the compressor (22) of the low
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a first refrigeration circuit (1) for a refrigerating apparatus (6A), said
first ' refrigeration circuit (1) .being forned into a two-st , CasC
refrigerating cycle by establishing connection between a hﬁgﬁ &ﬁnefHH%
tenperature-side refrigerant circuit (3) and a | ow tenperature-side
refrigerant circuit (4) through a refrigerant heat exchanger ( 5 ) ; and 10
a second refrigeration circuit (2) which is forned into a refrigerating
cycl e ditffmpegratyrersidmt ¥fnigardnt stckmfuitger@d) orstodp cwpexdfingherein
a liquid piping line (15a) of said high tenperature-side refrigerant
circuit dohleand it i il Pepi nplivdrd® (BHa)td Schdhniseconthsedsi gegation
circuit (2) are connected together through a first connection piping |line
(41) angpdyeieiny dafUGilron Bower 928 rPi tHIrbiPEgéraRt Neatdl dhdhfilger
tenperature-side refrigerant circuit (3) and a Suctionside gas piping line

(ool Pl PRISE ~ERgnELE et LRELLAT B gkl el Th )2 ORINERI RS BRE N

t hrough a 'second connection piping [Ine ); sai efrigeration system
furtper conprising: switching neans (43, 44) for selective circulation of a
r ef ngerraer#lpjoqfe%%f?ﬁ' se‘ﬁ%ﬁ re ??gepa(t*FSPr ci%}‘fﬁ’l“tgh( 2)tef"teo sjeﬁ‘io% r&¢2F ger ant
heat exchanger (5) of said first refrigeration -33 AVENDED SHEET  25t"
June 20P¥FRRART (S5} nrickRfh e FOREFEVNneIt bn $F pi tRL | i FRSoRAL, 42
) . 2. The refrigeration systemof claim1l, wherein said second

refri gerzafimigerattion c2rcpdta (Vfri fer slimswlateculn Thieorrefrigenamti oni ng
apparatus. 3. The refrigeration systemof claim1, wherein said refrigerant
heat exdieatyeexthanigerab(®)t o Asr oai densespymiiae obfaithe o folmgodingnbeiti nsi de
of said refrigerating apparatus (6A) by neans of an air blower. 10 4. The
refri gersddamesysteReaiisel aippsdsiviher eitd satsmporatiI¢f I ipgv@initon €hécuit
(1) has an application-side heat exchanger (19) connected in parallel to

sai gor ef# - O s oAt s S3EH 3PS drdpping 2 The refrigeration system of
claiml, wherein said 15 second refrigeration circuit (2) is formed into a

"N %P8 FEAAISLALY GBS ENEC IRAERLL. even yoenfiE 4,
-AMOAN ’eanm:SAi’e A \ inA%?'cAé\ﬁ%e'%‘\i’én@e?'s 'c'JA]‘:Qe, the compressor (11) of the

high temperature-side refrigerant circuit (3) stops operating,

it is possible to continuously provide a supply of cooled air

15 to the chamber inside of the showcase (6A) by making
utilization of the second refrigeration circuit (2) for air
conditioning apparatus. This means that the quality of goods
can be maintained without having to transfer them into
another showcase.

20 Moreover, even when the compressor (22) of the low
temperature-side refrigerant circuit (4) stops operating, it
is possible to temporarily prevent the quality of foods or
the like from dropping by operating an air blower while
causing either a refrigerant of the high temperature-side

25 refrigerant circuit (3) or a refrigerant of the second
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Since these showcases are cold storage apparatus having a
10 temperature zone somewhat higher than that of the freezing
showcase (6A), a single-stage refrigerating cycle circuit may
be mixed in the first refrigeration circuit (1).
More specifically, in the first refrigeration circuit
(L), in order to perform a -single-stage refrigerating cycle
15 by sharing the compressor (11) of the high temperature-side
refrigerant circuit (3) and the heat source-side heat
exchanger (12), an application-side heat exchanger 1{see
reference numeral (19) of Figure 8) is connected, in parallel
with the refrigerant heat exchanger (5), to the compressor
20 (11) and the heat source-side heat exchanger (12).
As a result of such arrangement, even when the heat
source unit (7) of the first refrigeration circuit (1) stops
operating, i1f it is arranged for refrigerant to flow from the

second refrigeration c¢ircuit (2), this allows, not only the

25 freezing showcase (6A) but also the cold storage showcase, to
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refrigerating cycle) as long as it is a refrigerating cycle

Z[ 9F=l

different from that of the first refrigeration circuit (1).
10 Furthermore, for example, in the running state shown in
Figure 6 of the first embodiment (i.e., in the state in which
the heat source unit (7) of the high temperature-side
refrigerant circuit (3) stops operating in a heating mode of
operation), it may be arranged such that the direction in
15 which a refrigerant ci¥culates is reversed to cause the
refrigerant to condense in the outdoor heat exchanger (32)
during thermo-off operation (a halt of refrigerating
operation). Moreover, when the compressor (11) of the first
refrigeration circuit (1) 1is out of order during heating
20 operation, it is possible to use the outdoor heat exchanger
(32) as a condenser by giving up air conditioning.
As shown i1in Figure 8, in a second embodiment of the
present invention a plurality of refrigeration circuits (1)
for refrigerating apparatus are provided, each of the

25 refrigeration circuits (1) having a structure in which a two-

-28 -



10- ul >10% ug& () - ??@@AGRJELC!

10- u9G' 10%@&' () - F" 10%@& () - 9nt' 10%@&' () - 9nt 10%@& () - F $100/% Wi boos
m' 10%@8 () - ABAI AAABUBJEbC!  10- u$$10%@&' () - L" nt 10%@&' () - L June

m' 10%@& () -s10%@& ()-LY: 10%@ () -, $10%@& () - UBBBCDCCCAEbLC!

10-u” 1F" 1098 ()-f/$10%@& ()-"9-1"10%@& ()-"

+3" 109%@% () - (Y"10%@ ()-  &Y"10%@& () - CC7DuDDDDDDAYNC! 10-u 10@ 10@
10@ >108t@a¢) cascadggrefrigeravgBmy( Fysinal ref@geyration circuit and a
s3Y" 10%@&' () - DDE>EVEt EEdEYNC! 10-u 3s$10% & () - 9Y

G10% & §)n8ICk08kEé) - &lef 1086 KAt Lagn! HPAIR () TeFiUge ra)tiknF| FEEEaBYNC!
10- u310% & ()-!10%\ & ()-10% & ()-910% & ()-10% & ()-910% & () - FGNG} GGGHIEY
NC! 10- 68R%&. ()Inl8&dO8AR (whrdS] 0% &K ) rbt+04e8atliod circuit (1) is
10% & ()-9L10% & () - HHHHHH | W dEYNC!

0,07 ARRCABIAS Gl ot SRLON i s 1 0

a0k (§o SISt K%%%E‘“%?ég.%‘?" %%%—%&so éie%%%r%ts! '
10 10 CORRRSSTIE Ll 300, P9/ Babog (PRREEATOREE e obsd5a] LB - M
$109%& () - M | SS&1L0%& () - 3Tr TWIxTyTzTTTUbCO: ! } LLZ" 10% o0& () -
10@60&f(f #ﬁ@%qﬂQQ)a refrigerant heat exchanger (5) and the high
temperature-side refrigerant circuit (3) has an application-
side heat exchanger (19) connected in parallel with the
10 refrigerant heat exchanger (5). Disposed on the upstream side
of the application-side heat exchanger (19) is an expansion
valve (20).
The high temperature-side refrigerant circuit (3) is
formed by connecting two refrigerant heat exchangers (5) and
15 two application-side heat exchangers (19) in parallel with
respect to the heat source unit (7) including the compressor
(11) and the heat sourcé-side heat exchanger (12). Since the
low temperature-side refrigerant circuit (4) has the same
structure as the first embodiment, its description is omitted
20 here accordingly.
In the second embodiment, a total of two application-
side heat exchangers (19) {one application-side heat
exchanger (19) included in the high temperature-side

refrigerant circuit (3) of one refrigeration circuit (1) and

25 one application-side heat exchanger (19) of the other
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10: application-side heat exchanger (24) of the other

10 refrigeration circuit (1)) are disposed in each freezing
showcase (6A) integrally formed as 1indicated by a virtual
line, each being able to provide a supply of air into its
chamber with the aid of an air blower (not shown in the
figure).

15 In the figure, the freezing showcase (6A) contains
therein the refrigerant heat exchangers (5) and the low
temperature-side compressors (22) of the refrigeration
circuits (2). However, the equipments (5, 22) may be disposed
exterior to the freezing showcase (6A).

20 In the second embodiment, for each refrigeration circuit
(1), the compressor (1l1) is operated so that in the freezing
and cold storage showcases (6A, 6B) air at adequate
temperature is blown into each chamber inside, whereby food

preservation by freezing and food preservation by cold

25 storage can be carried out at the same time.
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showcase. Particularly. since both the showcases (6A, 6B) of

different temperature zones remains 1in operation, this

15 eliminates the inconvenience of preserving, when the freezing

showcase (6A) stops operating, the foods in the cold storage
showcase (6B).

In the second embodiment, each showcase (6A, 6B) has two

application-side heat exchangers, namely an application-side

20 heat exchanger (19, 24) of one of the refrigeration circuits

(1) and an application-side heat exchanger (19, 24) of the

other refrigeration circuit (1). However, an arrangement may

be made in which a single showcase is provided with a single

application-side heat exchanger (19, 24). In such a case, a

25 unit denoted by reference numeral (6a, 6b) corresponds to
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T9a0%: () SL%%E{%L& ?GA)lo/ed' &d()fiLPs/g'l e(f)rll\g/héT tl\cl)kr<1 circuit (1) being

5 formed 1into a two-stage cascade refrigerating cycle by
establishing connection between a high temperature-side
refrigerant circuit (3) and a low temperature-gide
refrigerant circuit (4) through a refrigerant heat exchanger
(5); and

10 a second refrigeration circuit (2) which is formed into
a refrigerating cycle different £from that of said first
refrigeration circuit (1);

wherein a 1liquid piping 1line (15a) of said high
temperature-side refrigerant circuit (3) and a ligquid piping
15 line (36a) of said gecond refrigeration circuit (2) are
connected together through a first connection piping line
(41) and wherein a suction-side gas piping line (15b) of said
high temperature-side refrigerant circuit (3) and a suction-
side gas piping line (36b) of said second refrigeration
20 circuit (2) are connected together through a second
connection piping line (42);
said refrigeration system further comprising:
switching means (43, 44) for selective circulation of a
refrigerant of said second refrigeration circuit (2) to said

25 refrigerant heat exchanger (5) of said first refrigeration
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5 for air conditioning apparatus.

3. The refrigeration system of claim 1, wherein said
refrigerant heat exchanger (5) is able to provide a supply of
air to the chamber inside of said refrigerating apparatus
(6A) by means of an air blower.

10 4, The refrigeration system of claim 1, wherein said
first refrigeration circuit (1) has an application-side heat
exchanger (19) connected in parallel to said refrigerant heat
exchanger (5).

5. The refrigeration system of claim 1, wherein said

15 second refrigeration circuit (2) is formed into a single-

stage refrigerating cycle.
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