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1 REFRI GERATI NG APPARATUS TECHNI CAL FI ELD [0001] The
present invention relates generally to a refrigerating
apparatus, and nore 5 particularly, to a
refrigerating apparatus inchuding an air conditioning
heat exchanger for roomair conditioning and a
refrigeration heat exchanger for storage conpartnent
refrigeration. ARG APPAIROPRE Refri gerating
appar atuses which performrefrigeration cycles are
wel | known in the conventional art. This type of
refrigerating apparatus has been used w dely as an

TECHNICALKIELMer for providing roomair conditioning
(cooling and heating) or as a cooler for a

[000t ef r i gBregiresent mversticor bpeesqfenématig so anefrigbatihg kpparafhg raad more
is one such refrigerating apparatus capable of both

partigilarly, amd ir¢frigenatigs apphratos thebidmgareair Torelitia@fing heat skchagger for
apparatus is equipped 15 with a plurality of

roomair pondatiorong sndierdiageratiorn heat geehangerdbustprage gompantment
.conditioning heat exchanger and a refrigeration heat

refriggiatihger, and intended for installation in a
conveni ence store or the like. As disclosed in JP Pat.
No. 3253283 and JP, 2003-75022, A, just by

BAdfﬂfi*%@bffﬂxf h o Eir arr eigngie{ ?Eim”%gaﬁﬁgr hovcase

[ ' i. . 20 003].. T

100056 o1 o FoEiBEHR l_éég‘@%ﬁ%g%%%%epﬁfm% PRI Sl i el known
in o SR 8 p A RSB oy
air c&ditg&{gp ?&%}Q\I}iﬁﬁ%’trﬁ&nfaﬁe&%dftfbfrlﬁd&g@BQﬂ#e%ﬂ HeBfin®! dr as a cooler for

condi t1 oni'ng exchanger an not conpressor

a refMBdraidr ff(?r%%a%eecgff o8& A tht Akt heTR&E §d QRIAbh AFiP&8ling apparatus
exchanger, the refrigerant in the air conditioning

capabie®if beHCHAOARItoNNE ddiecol®btotaper aThe 'kd'frikélﬁtin% apparatus is equipped
refrigeration heat exchanger 25 evaporate a i fferent

with bepeligtdMmeidization didd Feavnaychahgerb BrOmise A0S chlditiding heat
provi de, by flow path swtching, various operating
exchamgbe and b nefrigeliation hent epeliaakem gndrintended fortinsthllaviviyin ai r
conditioning is provided, an operating node in which
convemikycecsidrg os tlorliigge i4ss psadadedenl /P Batd Nan3 253288 and dg 20085022, A,
. in which air conditioning and cold storage are
Just byt motabletéon of acongle reftigenating 2pparatus of this type, both store air

conditioning and showcase refrigeration can be provided.

[0003] The above-described conventional refrigerating apparatus is equipped with a
plurality of compressors, and by creating a difference in evaporating pressure between a
compressor which feeds refrigerant to the air conditioning heat exchanger and another
compressor which feeds refrigerant to the refrigeration heat exchanger, the refrigerant in
the air conditioning heat exchanger and the refrigerant in the refrigeration heat exchanger
evaporate at different temperatures. In this way, it becomes possible to provide, by flow
path switching, various operating modes (including an operating mode in which only air
conditioning is provided, an operating mode in which only cold storage is provided, and an

operating mode in which air conditioning and cold storage are provided in combination).
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PROBLEMS THAT THE | NVENTI ON | NTENDS TO SOLVE [ 0004] If
t he above-descri bed conventional refrigerating
apparatus is provided, on the gas side of the air
condi ti oni ng heat exchanger2 with an evaporating
pressure regulating 5 valve, this allows the apparatus
to acconplish switching of the operating nodes by
constantly hol ding the evaporating pressure in the air
condi ti oni ng heat exchanger above a certain set val ue
PRGBLEMS THA® THE NNYENGNON INTHNDSITO SONYH | oni ng heat
exchanger and the refrigerant in the refrigeration
{000Wat extthaab®re-dwdbribedi dohesivhalré i &trigngparatus is provided, on the
tenperatures, wthout the need to create a difference
gas side oY deaiaddndgiopingdrat ecchatgeenith e esappeatap @rdsBure regulating
conpressors. This therefore nakes it possible to
valvgg thisal o vesi thp kpfarates focecomplisteswisthingyefrthe bperaiimgmiotles by
[ 0005] However, the separate provision of the
congigriporaiding gheevapenating pregsirain thy aicdopditiopingtheat ¢rebangetabove a
of the air conditioning heat exchanger produces
certain sl e sq thatghe eafrigerapisin thevair congditiering heat gnghenaenand the
arts. increases; the cost of production increases; and
refrigggnf iphe syirigeration heal gxehapgerhaye dyfereniGysoryFRgeMpEEARITeS,
resent invention was deyi sed.

. I ' ind,.th
w‘“ﬁ?&‘g&%’gﬁ% If‘ﬂ/n?‘ren%fg a "efg‘f&dfl e PROTINERIFSUFS REIWEFTLhe Separge
id ficient i ng. itching. .. T [ .
con i, Tl PRl AL PE L LGB dPol B

circ 'tr condi tioning heat exchanger and a refrigeration

eat exchanger is made vari able by the use of a 20

pl i g [ i . . DI )
(001007 HoRF RS e B cobvisiphb Pl Sbealhe piebmuh CbégbibtR valve

on thE 8Xd HESMBART chRditisMhy hBgt eB(E’I?an[g@f PBUEIE protlethf QR Blher words
More specifically, a frrst problfem solving means of

the, hi@bér Hf @BinlpBier htd Mefeades; HRIcobATHRédURB0RRRAL8Es: Snd the loss of
conprising a refrigerant circuit (1E), and the
pregseferihgressenit circuit (1E) includes a conpressor (2), a
heat source side heat exchanger (4), an expansi on
[00@E c haniVéith thasd problenisémmirk chamgesnt (MvEntibovas deviseal r
condi tioning, and a second heat 3 exchanger (45, 51)
Acchphngly,snadpgect ofiihapresent inverftionge togprovide wificiént aperating mode
connect ed.
switching. To this end, the difference in evaporating pressure between an air conditioning

heat exchanger and a refrigeration heat exchanger is made variable by the use of a

simplified configuration.

DISCLOSURE OF THE INVENTION

[0007] In the following, the present invention provides means for solving the
problems.
[0008] More specifically, a first problem solving means of the invention provides a

refrigerating apparatus comprising a refrigerant circuit (1E), and the refrigerant circuit
(1E) includes a compressor (2), a heat source side heat exchanger (4), an expansion

mechanism, a first heat exchanger (41) for room air conditioning, and a second heat
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[0009] The refrigerant circuit (1E) is provided with a
flow rate regulating neans (102) for establishing
switching of flow paths between the first heat
exchanger (41) and the sec®dnd heat exchanger (45,
51), and the conpressor (2) in such a manner that the
anount 5 of refrigerant flow becones vari abl e, whereby

exchidyer {45( 51) foe atorax CoapgRmentrtirigididnhehisk eRNW@nnéteat.
exchanger (45, 51) differ fromeach other in

[0009]ef r i gBeaefigerapcitaiit (18) isprpeidad with.a f1¢w 040 fegututinpeneans
first problemsolving neans, while the evaporating

(102) forpatablishing sefitchhng offflovspatheladtweerctha fystrhedtiechargeh 6410 and the
hi gher than that of the second heat exchanger (45, 51)

seconiglheat &rechfihgen(43t54),rand theatdnmygessen® if $0d)a mbhmewtheatiie amount
swtching is established to thereby 10 acconpli sh

of refgigeraat flpy beoemessviriable, nherebp dietfirsihent cxehangerddl)eand the second
sol ving neans of the invention provides a

heat exchangee (45, Sh)difiep framegagh othsry tefiigryant evepqrpting tgmperature.

ircuit (1 and the refrigerant circuit (1E)

(00191l udpd 1")31’&{9’6?@%%\”3% means, wilsithe sYAPCEAISE dempragiure of the
s AR s B M oSS e ok b s, 50 o
the 08 e AR B B BOeut e sblired i EERS
scconl Yl BT e SIS (ocbna' heat. exchanger (45, 1)
0015 & RSB EHBP 2Tl a5 LR gl g

appafaﬁﬁ%ﬁiﬂri@ﬁllgrﬁer%f}?ge@r@ ircliPf1 ,ae{ddatnh }éefﬁgaﬁﬂli (ﬂﬂ:u%trﬁfE) includes a

amount "of refrigerant flow fromt rst hea

comPE&EHRRY ST hdaftdouredddd héut 884A rr(ff?tan %Q{)ﬁiém&%ﬁni@ﬂéa first heat
51) to the conpressor (2). [0013] In the second

exchatipgeb{d M wadl MiRgeipaiting tdigpdratar, hid £ séad haiti Rehaipain@s, 51)
(102) arranged on the suction side of the conpressor

with & Rgcoatl angpesatingaempetatire othidhefré t@etearet. f| ow so t hat
the first heat exchanger (41) and the second heat

[0012x c harldereffigbranbdiycutr(LED inméichctha fiesttheat éxehpmen(41bnd the
differ fromeach other in refrigerant evaporating

seconddrppbexchanger (4581 p g cRBnestesioimpiaradliel. ngprowided homaysuction side of
bet ween operating nodes. [0014] A third problem

the cempsessoy (Me Rl afiew rale mpulating means (H12) foroisriably chpnging the

meaps ..or the second probl em sol ving nmeans is
amoyDl a1 segig o FromHiae b beafneesemna@re(g"ﬂb@reﬁ BEISHPIdSRs
Bl R 7 7, o o
{0013] In the second problem solving means, the flow rate regulating means (102)
arranged on the suction side of the compressor (2} changes the amount of refrigerant flow
so that the first heat exchanger {41) and the second heat exchanger (45, 51) which are
connected in parallel differ from each other in refrigerant evaporating temperature, thereby
accomplishing switching between operating modes.
[0014] A third problem solving means according to the first problem solving means

or the second problem solving means is characterized in that the flow rate regulating means

is a switching valve (102) capable of flow rate regulation and connected to a suction pipe



(6) of the conpressor (2) and to the first heat
exchanger (41) and the second heat exchanger (45,
51). [0015] In the refrigerating apparatus of the
third problem solving neans, the switching valve
(102) operates to switch the state of the refrigerant
circuit (1 E) to any one of a state where a
refrigerant flows fromthe fitst heat exchanger (41)

; O ; :
© Pk Oy 138 ) A L B O  caner s,
5Dconpressor (2) is blocked, a state where the

friger ] the first heat exchanger .(41) ..
0] 35l L 7] e AL oAbk
valvedfl 61 )gparated tofsivavisthe st df e refeigemnt diredit (1€ chawgee of akdate where a

1 the ¢ essor (.2 tate whe e .
e o o S SORH o bt oy kB EpFgbEs tgrn
floveixg framgbe secdrild) heangkchdngerq@ £, Yl tohkatompeessdrd Bigie blockd, a &dty where

tq.the conpresso IS variably changed. EFEECT .
the i FREPEr B ey L e Y RAPEE A PG HESTPgB s plocked whil
the ngh ge:trfrg floeaAdmahe ielbﬁacp{eﬁﬁfﬁﬁﬁangd}rmi%gﬂ) @Pll;le Soynpi®RadI$2)0br a state

t ow rate. .regul ati S , W. pat
whyE e PN o STHET ot TG e R et a9 B g second heat
exch@FPE@ AL 11 & Wt cdhgedsbr @) isReadviexehgager (41) is held

hi gher than the evaporating tenperature of the second

heat exchanger (45, 51). This arrangenent therefore

EFEd™®ys  the refrigerating apparatus to acconplish
efficient switching between operating nodes, wthout

[00H2lvi ng tHhessferst i agcopdangcay idh these nrotlem pelviag megnsf dhequpsent

invéhioR "B b 016 the ROV EAL telo¥ia®is REAR{ RIS Uow Rfh é\k@tchin%is accomplished
separ at el %Npr ovide a pressure regulating val ve. BRI EF
whifsptheeyapypitpg (CmpqREr figsiheaf xohapgerrtt hus keld higherghan the

evapbrhrd tbmPle RS APHNEGId ke lé%}{ag%e? 45250\ fﬂis%%lg#g'laeﬁ% tléerefore allows

circuit of a refrigerating apparatus in accor )
the yfiigpraiinganproriherccaniplisheffigientseitching besweénomerafing modespwithout

havlr 18 olefil & GBRE AL el dvaGdth et AQIR B WALGRind GRYGARY of t
;%frlge(an?ﬁ%?%m}dur?ng e cgbﬁ}ngb %’r%pﬁngy%ﬁﬁg?mﬁmmoro
sepgptglyrneoddd sprasspefregulmgnelvei rcui t  di agr am whi ch
depicts refrigerant flow during the refrigeration
operating node; Figure 4 is arefrigerant circuit
BRIGiFQE SR IRATQN OFePHE DRAWMINGYer ant f1 ow during
moPﬂollng/refrlgeratlon oper ati ng node;
Figure 1 is a circuit diagram which illustrates a refrigerant circuit of a refrigerating
apparatus in accordance with an embodiment of the present invention;
Figure 2 is a refrigerant circuit diagram which depicts refrigerant flow during the cooling
operating mode;
Figure 3 is a refrigerant circuit diagram which depicts refrigerant flow during the
refrigeration operating mode;
Figure 4 is a refrigerant circuit diagram which depicts refrigerant flow during
cooling/refrigeration operating mode;
Figure 5 is a Mollier chart which represents the behavior of refrigerant in the

cooling/refrigeration operating mode;
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Figure 5 is a Mdlier chart which represents the
behavi or of refrigerant in the cooling/refrigeration
operating node; 5 Figure 6 is a refrigerant circuit
di agram whi ch depicts refrigerant flow during the
heati ng operating node; Figure 7 is a refrigerant
circuit diagramwhich depicts refrigerant flow during
a Fighete Baakfigtdae tirtwediagiagnwiRbrdapichgefipdaint How during the
Figure 8 is a refrigerant circuit diagram which
heatidg ppetating afodeger ant fl ow during a second
heating/refrigeration operating node; Figure 9 is a
r ef Figgeraista refrigerdnt colcwydiagrawhwbithdlepictst refrigefanit flewadhiring a
flow during a third heating/refrigeration operating
first headiog/redmgefitignoperating snode\bl | i er chart which
represents the behavior of refrigerant in the 10 ‘
t hi Figuiedbisiargfigstant gieit diegragpehihidepiciirdaigepmsflonavEng a
FOR CARRY|I NG QUT THE | NVENTI ON [ 0018] Hereinafter, an
secopdyhendingaefrigeration opgratsg Modenvent i on is described in
detail by, making reference to the drawing. figures. .
The 819 olRigd§ CHeHt d‘?éraghwgécglélﬁﬂc‘aﬁfP genant flow during a

. f. l.e e le,.it t bei der st ood t hat

i S SR Bl ARG £, 19, U stood the
w iR A 0o et HRELPERR RrERB hE Beeyigrbprimedioin the

. - | ' t 1) of th t enbodi t

ﬂnrd{/ﬁ%%#ﬁ%@ %éé%gorngﬁ%?g @%’ﬁ%‘ﬁédoi n p?empggzegucﬁ ag |amsn
a

conveni ence store, super market, et cetera. The
refrigerating apparatus (1) is enployed to provide

BESTOUORR FOAt ¢ ARRFINGN 0T PRAVESPENTION shown), i.e.

storage conpartnent refrigeration, and room air

[0018POl | NGeraindfibie @l bMBodiniaLOf thd Peeseif bl @rioalis &cribed in detail by
apparatus (1) includes an outdoor unit (1A), an indoor

makingiréferentB)o tha deddidlg Figaredge THE Fdllowlify emdodin@nt ise@zgsentially
storage unit (1D), and is equipped with a refrigerant
preferable ekdmpld FY thehifole eidgutderstoodathar the empodia®nois not intended to
. refrigeration cycle. 25 Additionally, the refrigerant
limitghe sagpe of tHE)présest mvbutest and itsrppli¢abil)ty. The i ndoor unit
élB) , .the cold storage unit (1C), and the freeze
[0018} or agWithaefereneeyo Bigarech itvse issdhoivm aygfiigerating apperatus (1) of the
present embodiment which is generally installed in premises such as a convenience store, a
super market, et cetera. The refrigerating apparatus (1) is employed to provide both
refrigeration of showcases (not shown), i.e. storage compartment refrigeration, and rcom
air cooling and heating.
[0020] The refrigerating apparatus (1) includes an outdoor unit (1A), an indoor unit
(1B), a cold storage unit (1C), and a freeze storage unit (1D), and is equipped with a
refrigerant circuit (1E) which effects a vapor compression refrigeration cycle.
Additionally, the refrigerant circuit (1E) has a booster unit (1F). The indoor unit (1B),
the cold storage unit (1C), and the freeze storage unit (1D) are connected in parallel. And

the refrigerant circuit (1E) is configured, such that it is selectively switchable between a

cooling cycle and a heating cycle.
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the refrigerant circuit (1E) is configured, such that
it is selectively switchable between a cooling cycle
and a heating cycle. 6 [0021 ] The indoor unit (1B)
is configured so as to be able to selectively perform
a cooling operating node or a heating operating node.
The indoor unit (1B) is installed for exanple on a
[002B]t or e Fhedfiddor ngitf(iBPIs configirbé o as Rebe abletoseledtiedlp paderm a
unit (1C) is installed in a cold storage showase for
cooliagopémting mugde ot abedting apetating meodeol The imoagenis IR a dwstalled for
The 5 freeze storage unit (1D) is installed in a
exanfpleex e stostiosetlapefidaror oter areg. ¢ dhpecltdstamageainit (1€°) i metalled in
freezi ng showcase. OQUTDOOR UNI T [ 0022] The out door
a colg ntouageﬁgpwmlfmliag chmpartment aoiwsheceldstorage shawpasgr The
way 10 swtching valve (3A), a discharge side three _ .
freezggiprage undth({l By isinptalleq monireezgr shawecasmios cedinggmpagimegt air in
val ve (102) serving as a flow rate regul ati ng neans,
the figazigg sRGaStheat exchanger (4) servings as a heat
source side heat exchanger, and an econoni zer heat
exchanger (103). [0023] The inverter conpressor (2)
' of, for exanple, a hernetically cl osed
OLH#@Eg?q§§f£MICOHDrESSOT. The inverter conpressor (2) is
red. .such.

nfi o is inverter 15 conik ol d
00280 0y e ungoo S IR L ingfugeS g (ERSTomiRessOal 3 8L vhe,

GRS 2b ke AT RPP RS, Gl A e g

swit%lg{%eﬁgvepﬁyzf%ﬁ e T A .%%21 Ieigg IREnORE Fﬁfggagheé@ EtHBnger

erter onpr essor contro so t hat

(4) séRfgk 86 h hERTBRce RIR TR & cBihgel @ndl A @88noribdr heal dkBhanger (103).
side is always held constant. During the heat

(0023)2COVETHE iAP@teR Cbin@rd¥Bdq2) i3 nidtleGlp oNfok 8 le ERdrmetically closed
exchanger 20 (41) and an outdoor heat exchanger (4)
type. fovivaonpressoie s The hekrieat @nipreee (2 )dp esifigaral; sach that it is inverter

condenser, it is controlled such that the pressure in

contblied ingraduallyeatcoptuniamiyerary ilyolumeheThe inverstcantprestmg(2) has
_inverter conpressor (2) nmay be inplenmented by a scroll

a disclomge pips (9).in fludbethmanigatsonswitk adivet poft aflthe dischiogsy sidetree

exchanger (:%}&i .e. the end on the side of the .
way pyiipeliipg valve (e sthe pperatingsvalemp of thednvaster spmpiesns 62) 1s

gas . pi Bgéég) ,.to the junction of a 25 |ine extendi ngh
contrpHgdse Hefrigsrant presyuseomthedRdeqyamdis (B} sidets alggys held

sw tchin alve (101) and.a line extending froma
consZal o s e BFL Ve AISTRLyP eI IO 8 GElopBliat Exghanger
{41) Qx?da f‘r:ll’ll Ofdoor heat exchanger (4) (which are described later) each operate as a
condenser, it is controlled such that the pressure in the indoor heat exchanger (41) ts held
constant. The inverter compressor (2) may be implemented by a scroll compressor.
[0024] A gas side end of the outdoor heat exchanger (4) (i.e. the end on the side of
the inverter compressor (2)) is connected, by an outdoor gas pipe (9), to the junction of a
line extending from a second port of the discharge side three way switching valve (101)
and a line extending from a second port of the four way switching valve (3A). A heating

electronic expansion valve (104) is positioned at a liquid side end of the outdoor heat

exchanger (4), and one end of a first liquid pipe (10a) which is a liquid line and one end of
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el ectroni ¢ expansion valve (104) is positioned at a
liquid side end of the outdoor heat exchanger (4),
and one end of a first liquid pipe (10a) which is a
liquid line and one end of 7 a second |liquid pipe
(10b) are connected in fluid conmmunication with the
heating el ectronic expansion valve (104). The heati ng

a seceheByuidpip: @8ppasiconnacaddva fluiddminsnicetigyl witk thet leeating
reduce refrigerant pressure during the heating

electopér expiangjonvalee (H4hhi The bénting slectionic elpausicaxcien(d84) is
(4) operates as an evaporator. Its control is

empleyest toiredurenafingrash pressire detingthe heatingrperatimganedainavieh the
the inverter conpressor (2) detected by a suction

outdeasrhsat echanges bSperafes AF ap fiRoEAPE  dissonirplig exerciseq based on a
The fjrst liquid |pe (10a) is connected in fluid

suctign hraimEdenpeAtusF oht SFPVieFFF’é‘fOWé?ﬁOh &)&Pteatefiévaé spsHon

tempés@e%rs.%A o r%é‘)"l’i E'lsc éﬁfégt%o;“taqf&stﬁ RHLAPE &1 ageat
N o e e d%m}e 1983 305581 T, g o

path fb%? FE%%tecg%%g%P?Eegﬁ fé)&charrxlges l(gd3§ i$ coglinlecr:ﬁeg g );1% tclggl%lgnqgatlon
mth%é%Q&fd 1,#@?% p%tyg\s é\ger (4). [ 9026] The inverter

npresso suction pipe (6) connected in

ui d [ | ) t
[""251 e PROTRR: Sl Al T, WrgBPle b h IRl Ofthanger
of th@ErotsQﬁnﬁatS‘e[ i 95[}1 Sit@Sorihy A7), Os@t\lﬂﬂeﬁhﬁ Bdse/ o‘k?mft}l%e bitdoor
connecte in fluid comuni cati on y \Nay of a closi ng

heat ¥adhdfedrd®). With a | ow pressure gas pipe (15). [0027]
A first port of the four way switching valve (3A) is

{0026 pnnecTirdnidrtel kuinfgresee {RLIHs @asutieh pipt 06)tddangdtetini fuid of

a line extending froma third port of the discharge
commimieatidrhwik aagt povi dichd nugtivakie thré® Wpy awilcliing valve (102). A

conmuni cating pipe (21) (described later). A line 20
thirdgettefdhagyctionsda thrie wdy pertchiog velve (FB) s ewpested ircflidg

valve (3A) is connected in fluid communication wth a
com@é@éﬁww Wabﬂf # plesing velve K20 widh & krveprosgiye o piphilHY-

val v An i nterconnecting ga pe (17
[002%bn nec‘§ Bt ipﬁrtforf thedorpyray fvBehing Falks ( l&ys s¢m"5=cgdd§

val ve. th a, line extendin ron1a ourth po .
ComIICE! fogines}m tiok e lv’aeef@n(l%l%) Tom ﬁé'eig%qvwﬂgthﬁdﬁnharge side

i tching v A) is confi .

three g S Ve @Hﬁ@fg boyfuibiadohe Iah Herbefludd. A line
exter‘dnp fr&%t tﬁlrﬁ%ofs’t 2! the }olup \%a}(r) fswﬁé: Hé %al% (?X)dls %andeéfeds n‘}fuld
communication with a second port of the suction side three way switching valve (102).
An interconnecting gas pipe (17) is connected in fluid communication by way of a closing
valve (20) with a line extending from a fourth port of the four way switching valve (3A).
[0028] The four way switching valve (3A) is configured, such that it selectively
changes state between an ON state (indicated by solid line of Figure 2) and an OFF state
(indicated by broken line of Figure 2). The ON state allows fluid communication

between the junction of the line extending from the third port of the discharge side three

way switching valve (101) and the communicating pipe (21), and the interconnecting gas
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(i ndi cated by broken line of Figure 2). The ON state
allows fluid communi cation between the junction of
the line extending fromthe third port of the
di scharge side three way s@i tching valve (101) and
t he conmuni cating pipe (21), and the interconnecting
gas 8 pipe (17) and, in addition, allows fluid
pipe AOYVERD i€ addifsn, RELWE ERid Eenindhiehti@bavedhtre putiction of tigasutdoor
pipe (9) and the line extending fromthe second port
gas pife (9)endlhs ¢iha egrending rohthegevuy posvefithdrdischargd side three way
(101), and a line extending fromthe second port of
switchhng \aibvet (161), shdie linéd extending frosvthe cédond poal oféhd S@HPn side three
whil e on the other hand the OFF state allows fluid 5
way switaking edvd (102) ethileem théetheuhatd the O3 state allowe fluid
extending fromthe third port of the discharge side
commieasiondbgtsesint b ungtiomof/ibe (ine exteading five the pediof B
. _pipe (21), and the outdoor gas pipe (9). and, in
dischaepgisidedhree avayowstching valedAfbnndghe epmpainicetng pipe (21), and the
i nterconnecting gas. pipe (17)..and the 1] ne extending
outdgor gas pipg (Dedgnt ag'sfttonofl?mj@d&?ﬁwm%wa Hrese Bigy

o Bl e 0O 1 AR e
st GERIES) SRS BURE, (1°), 25, anged =2 e 1o

o024 FSSREGYE TR D9y L85 6 e BB LS, o

conn LI A8 S byl 6 o
(1A)&4dendi f&{)(gc&i@g]cﬁﬂﬁlg%pvc@f(lﬁ)%e fdchel Wil@mHaauddol QR (1R).

I's connected in fluid comminication with the outl et

[003@PeNi NtheRboddiBizE AL ¥@hakged 103} Meprofideahvignafint fibRepath (105)
first flow path (105) is connected in fluid

and LROANTSRPROIT106)Y h A e duaatih®romAinetehd of dien@st it path (105)
liquid pipe (19) and a line extending fromthe inlet

is conppetedrig flofd ¢dmemunieattinveith (Hbhutlerypnapdbfahe tdeeiveedhd The
flow path (106) is connected in fluid contmunication

otherdepdwdiyhedfirstfloweath (LOFMe com)ectidtih flaad corhmunieaicr with the junction
pressure part (not shown) 20 of the inverter

of the opnmeetdnpliquic pipe ThY) andtelineegxdenging fremdbe el oppeing phthe
(106) is connected in fluid comunication by way of

receisgr (ddbndmesad ofiteecsecord BowpgtndPohiswanpestedipuidy ¢ h
the junction of the |jine_extending towards

commBHAMA BgVY et ehesk yalve ) with amintrensdinte Pl_’est 5 Rt gpQgshown)
NPT SN Mg W ET N, MR R T —
in ﬂ%‘ig?f{-‘%’%ﬁ{f}{&é‘? é% e'\)ay Ofane o%%sr’rggerte?erc%%gﬂ éxlxq)gnsfi(;nr '\‘?’glvg &1%% with the
junction of the line extending towards the connecting liquid pipe (19) from the inlet
openjng of the receiver (14).  As a result of this configuration, liquid refrigerant exiting
from the outlet opening of the receiver (14) once passes through the first flow path (105) of
the economizer heat exchanger (103). Subsequently, the refrigerant is reduced in pressure
in the economizer electronic expansion valve (107). Then, the refrigerant passes through
the second flow path (106), during which the refrigerant, which is in a low pressure state,

is supercooled by refrigerant in the first flow path (105), and is introduced into the
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25 the econom zer heat exchanger (103). Subsequently,
the refrigerant is reduced in pressure in the
econoni zer el ectroni c expansion valve (107). Then, the
refrigerant passes through 9the second flow path
(106), during which the refrigerant, which is in a | ow
pressure state, s supercooled by refrigerant in the
interthbdigte présie RREHItHORV ertdt R mipSeskétt (2 R d URRconéizeh8le@ronic
internedi até pressure part of the i1nverter conpressor
expaiision valte (100 pRWBh#elledEin@et sramice witkhaRap@toilink\degled Ard the
is controlled in accordance with the supercooling
tempetagire ef aefidgdring in trendisthatge ipépeoS) vEfheiiger@ntompresdoe (2). The
di scharge pipe (5) of the inverter conpressor (2). The
checlchalek (F)as ermplo¥yd tosprevpit cafeidertnt tick Vlemt fromfthe grereetiate
back flow fromthe internediate 5 pressure part of the
pressurevrt efithe wprterseoorprésyr (2By By intoluctioroof the sepeacooled, low
supercool ed, low pressure refrigerant into to the
pressuretrefrigssing indo o thednteanghiate pofssurh part of Bretiayertes spipresanT (2),
.(2), the inverter conpressor (2) is prevented from
the inysttprcasaesentZ ds prevedad fromdwing Qvethestedy) are

003 f}; 3&: 33?%#1@%5355@3?%&6%&@%9?@35 9h therad o} B Tyt diguid pive
aon B b S g P b e 5T b 0Bt 109
the iuggt‘;r :eﬁgl%"j‘g?&qe‘;{g?vi’ggg?!\% ﬂh@ﬁ? Sefigt ecgh{)’&%g{ﬂygﬁ fhe' diteBtion of the
inter GRREES! R e RRE UG, L BRI Y i ing A B 6 e

(IOSf(i?g%ia?eg%ei’@éen(tﬁé)inémen&iﬁégrtﬁindtﬁe lett nf(%;gtyé‘ II_IB_E%YVMH) and

t he econom zer exchanger

the sTd@RE BRASI AN PRHUN OS) ST &lohPhierh¥A ekdii@ker @08)TPITaXEd

to prevent a refrigerant deficiency 15 on the side of
condéléng eQQfe leBhlatifid RIVIRDS) Rkingpleed 18FREVeRt 4l FefripérahtWficienc

cnni%g@the hgatin% opera%inéﬁiogz. FgOSZ] Theg Y
on the QidaoTitesihiog WRit(@B dhen whisida téripaiuedisildwaoying thecheafing

fluidly connected between the junction of the line
oper@inigenadeng fromthe first port of the four way

switching valve (3A) and the line extending fromthe
[0032hi r d Porcompfuni¢ating ipsreh(@1 yehich dean fpélarydipe 20fluidly connected

sw tching valve (101), and the |ine extending towards,
betwednethe gunsiioe pf thedinefextendingdrong Sherfarst nartef the fova wiypavitching

The communi cating pipe (21) is provided with a

19) .
valveé@ﬁ'))r@gd thediseariendinadromit _th(rﬂm@)t?ofﬂre sehargrgideotheregvay
st A RO Lt s APEInoBRish peis e B he v

connlecetgllfg 111‘qru?({n

pi%g ft‘J)r ! Q‘ge communicating pipe (21) is provided with a spring-
loaded check valve (109). The spring-loaded check valve (109) is configured not to
operate under normal conditions, but it is employed to prevent fluid leak from occurring

when the receiver (14) is filled up with liquid refrigerant at shutdown or when each valve

is placed in the closed state.

INDOOR UNIT

[0033] The indoor unit (1B) includes, in addition to the indoor heat exchanger (41)
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when the receiver (14) is filled up with liquid
refrigerant at shutdown or when each valve 25 is
placed in the closed state. INDOOR UNIT [ 0033] The
i ndoor unit (1B) includes, 1B addition to the indoor
heat exchanger (41) 10 which serves as a first heat
exchanger, an indoor expansion valve (42) which is an
whicBXOaBS ALNfife B Bk SingdiNgh RidSorSdx§andbn Vd10e (420 9icHieah
exchanger (41) is connected in fluid comunication
expamdibi ndeblanisth e r TRngBGidend tigoindporiral dxthandan (41 &s cdrinected in
hand, the liquid side of the indoor heat exchanger
fluid cdthmumscation vetti thel iritercbhnecdng gasmipe (150).i 0On e sthyr laihd] the liquid
5 i ndoor expansion valve (42) with a second
side ofthe indwon bedt ienchabgep (@) ipicpmected)in fRilbcpmoomdation by way of the
_ interconnecting liquid pipe (12) is connected in fluid
indogsomxpransierayadlvn(4a) whithtarecandrinteecanngcting liguidipipe pE2)( 1Fhe second
. extending to the outdoor unit (1A). The indoor heat ]
intereopapefigdrauidipipei(k2) is eenneetrd ipflaid conimyniegiigniwibeth eapnecting
. .exchanger of the cross fin type. An jndoor fan (43) is.
liquid ipe(i radmgcqoélg%owfaﬁziwt@@-o Threindpgrdisat erchanger (41) is,

exchanger (41). .10 D ST GE UNLT [0034] .The col )
for e’é%(f'éﬁ’qﬁg"gg%ﬁé‘i t‘%’iéﬁ’a‘ieﬁ 3&‘&%’3@?}0 aHHe it 'tc?!“t‘ﬁ 0 JP’H?“:”) 15

.stora heat . exch er 5) which s es as a second
positiuR EgpRER ISR et SRR e v o ve ~(40)

whi ch is an expansi on nechanism The |iquid side of
the col d storage heat 15 exchanger (45) is connected

[ i ni cati on by way of an el ectromagnetic
COL\%?@%RA?}%?WW

and the cold storage expansion val ve (46)

(0034 th el i st Iag@ﬁﬁi@’gt?ghg{i@eé {rPht e B8hd dohd tomt@e Hehe

ot her hand, the gas f the cold storage ﬁea

hahgeh Hhidif R} vdshs AQBARATREk dxBhddddt, @ cofPiBRABE ER%dnSidn val
o aﬁ?h@?ﬁe ROM/prgsgure gas pi pe (f%).g[OOO?B]ETh?ScoIgvaVe

(46) whizhdgen BARinsieN ehRRGREm ( 4Phe liguild Bidel ofitkk EddBiaRige dihton
by way of the 20 |ow pressure gas pipe (15 with the
exchidper () oy tonpbcted it Buid cbmmsicidoh by eaywiin ehdctromaggetic valve
valve (102), while during the cooling operating node
(7a) aridethi ndldotorhgmexpansibmmgee (463 Withi sfirshinftéroomhecting liquid pipe (11).
conmuni cation by way of the interconnecting gas pi pe )
On thejothenkiang, the gassidonicthp oeld stfrageHeeat exchaigen (43)de canneeted in fluid
way sw tching valve (102). By virtue of the flowrate
comrpiayeation; Wwith B lewygressure gas pipe (15).
f0035] The cold storage heat exchanger (45} is in fluid communication by way of the
low pressure gas pipe (15) with the third port of the suction side three way switching valve
{(102), while during the cooling operating mode the indoor heat exchanger (41) is in fluid
communication by way of the interconnecting gas pipe (17) with the second port of the
suction side three way switching valve (102). By virtue of the flow rate regulation of the
suction side three way switching valve (102), the refrigerant pressure (evaporating
pressure) of the cold storage heat exchanger (45) falls below the refrigerant pressure
(evaporating pressure) of the indoor heat exchanger (41).  As a result of this, the

refrigerant evaporating temperature of the cold storage heat exchanger (45) becomes, for

example, minus 10 degrees Centigrade, while the refrigerant evaporating temperature of
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suction side three way swi tching val ve (102), the
refrigerant pressure (evaporating 25 pressure) of the
col d storage heat exchanger (45) falls below the
refrigerant pressure (evapprating pressure) of the

i ndoor heat exchanger (41). As a result of this, the
refrigerant evaporating tenperature of the cold

 the iRlo8F REE el 8RL & ENANIEReL 4 eﬁ&ﬁ%’,‘%ﬁs 5 @fgree8 XRARERde, whereby

m nus 10 degrees Centi grade, 'é the refrigerant

the r&MaRahEdical ii ENRekaiutis dbuit With diffetentlomipofitiah temperatures.
exchanger (41) becones, for exanple, plus 5 degrees

[0036]ent | dhRdBld sbraseBipantibe vales (46)ds admpiratare sengifi¥s) expansion
constitutes a circuit with different evaporation

valvd edfierampeatire sqneidgGhbenb eprodded ot the ggesidx phithsicoll siarthgeheat
(46) is a tenperature sensitive expansion valve and

exchartger (45)peThd colé sweapsihegt exabanges (45) o ifeteckample, Adingad tube heat
side of the cold storage heat 5 exchanger (45). The |

exchagedofthe cage findpgpe. exktrld goragefsy (478 is pesitianed ip Flese proximity
fin and tube heat exchanger of the cross fin type. A

to theenld storagedgat exgharger§43)s positioned in close proxinmity
to the cold storage heat exchanger (45). FREEZE
STORAGE UNIT 10 [0037] The freeze storage unit (1D)
ihcludes a freeze storage heat exchanger (51) which

FREEZE pdORACE Wond heat exchanger, and a freeze

1003 T charksriceh o i (CPHESRAS b Erreslordi FAP BT aREn oL
e SERPIEL Bl RBRRCAED b A S AL B i
o BB FARBIRAE T TOIA AR BB SH A s i
conn{e/cg% iép?l@g)%mhﬂnlcatibg gg %]aam%nfe{e%ﬁ%ﬁaﬁﬁéifc%ﬁfeﬁﬁﬁﬁﬂﬂ BB freeze

I's a tenpefatdre sensitive expansion val ve

stora@@&xpahSioh SARE(5)UWhith 8 SRSELRN Oqhidpd @ 3P bR PRoNEe first
gas 'side of the freeze storage heat "exchanger (51).

interddi@eétiREZfiS hipeapH. heat exchanger (51) is, for

exanple, a fmand tube heat exchanger of the cross
[0038] n t YR frebzé Etofage expansvperalar(SLPi)a tempaatird sanitore icrpansion
close 20 proximty to the freeze storage heat
valveeamhiangmpeabir} sensBEIGHER puNlided 008@]zaThide lob Bt fegeze plorage heat
(i F) includes a booster conpressor (53) and a
exchangse (30| Thy frebreatorageheah geshapgar@$1) is, for example, a fin and tube
heat exchanger of the cross fin type. A freeze storage fan (58) is positioned in close

proximity to the freeze storage heat exchanger (51).

BOOSTER UNIT

[0039] The booster unit (1F) includes a booster compressor (53) and a supercooling
heat exchanger (210).

[0040] In order that the evaporating temperature of refrigerant in the freeze storage
heat exchanger (51) may fall below the evaporating temperature of refrigerant in the cold
storage heat exchanger (45), the booster compressor (33) two-stage compresses refrigerant

along with the inverter compressor (2). The refrigerant evaporating temperature of the
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25 [0040] In order that the evaporating tenperature of
refrigerant in the freeze storage heat exchanger (51)
may fall bel ow the evaporating tenperature of
refrigerant in the cold stepage heat exchanger (45),
t he booster conpressor (53) two-stage conpresses
refrigerant along with the inverter conpressor (2).

] B RS D ST RSB €5l it e
008 SRR e, SRR o A ) 808 s

the b8&ktér preder ?5@) afeRBnRQASE BIIEP BRASIARbPWIth 6 other by a
connected in fluid communi cation wth each other by a

conn€AMEHE Pl (B85 THeRli{chdnoe sl feheSSddaled Gorﬁblf@lﬁsofi’SSS)h?connected
ul

booster conpressor (53) Is connected 5 in

in fluid oBRMvBRkati6m with talbrandbr 28 §ibeq@6) Hramehel bB) fréth ARcloadpredstire gas
fromthe | ow pressure gas pipe (15). The branch gas
pipe (if)e Thé&pransh paspipeltib) v providled nddila ohebk ealyd {7)and anwil
oil separator (55). An oil return pipe (57) having a
separatipi($3)ar WAt eibeetirs pien@&rhadnde tapiary ttiike is odbdnested debreen the
(55) and the connecting gas pipe (54). [0042] A bypass
oil sqpptor((§8) aridshe oonmectingigdsatipeetdd).t he connecting gas pi pe
54) which 10 is the suction side of the booster _ )
[004Zbnpr s byrass By (3Nds eomnedgdbstresa thestapacesing e pirgd 84 which
. . valve (7) of the branch gas pipe (16) which is the
is thegustinm pige of thebogstex spmpressst £33) treamg side of g check

valve5F &fq’lé%ggg )?B’iFSQé}ggf;ﬁ:C i e Etraose %@ bt@E%ﬁrp@énpressor
59 2P0, 10 TR 0% LS5 BERTS O Bl
o S5, 88 Ll B SRR

refig e A bymafhoR 1Y oMY othpterde ), O Par et ormed
[0043Y t hi nfkk%p&{d&ﬁ[rféﬁ%h{; ﬁ&h&?@? (ﬂ?lﬁg) 9&d u%gfgaogo-?d‘ﬂfe?%ﬁtgheat

i'nt er connect i ng pipe ( ranches of

exchi}Rr.f i A ?Lurm?g QF Gie TR pdils (211 Uil OhIBRityLdD) secdtiefidw paths (212)

flow pa 11) of the supercooling heéat exchanger

are fdraikQ)witioh e shppRbb1UG hdabexdtahgdr (RIT)ET AORIFE GiitkldgnmRting liquid
liquid pipe (11), while the second flow path (212)

pipe (I8) earneh@ooff frofn thb dirdthintertonndoting tiqurigiipe@1).! | The fkspflge path
(18). [0044] A supercooling expansion valve (223) is
(211)xdcheé slgetrdveling beat tehehdngen@h0)pforms a atrt offtiedirst iner¢dnneating
~interconnecting liquid pipe (18) branches off fromthe
liquid piped11)nwhile therreceridffow path (212) forms a part of the third interconnecting
liquid pipe (18).
[0044] A supercooling expansion valve (223) is provided between the branch point at
which the third interconnecting liquid pipe (18) branches off from the third interconnecting
liquid pipe (18) and the second flow path (212). The supercooling expansion valve (223)
is made up of a temperature sensitive expansion valve and its temperature sensing tube is
provided on the opposite side of the second flow path (212).
[0045] The supercooling heat exchanger (210) is employed to effect heat exchange

between refrigerant flowing through the first flow path (211) and refrigerant of the
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liquid pipe (18) and the second flow path (212). The
super cool i ng expansi on valve (223) 25 is nade up of a
tenperature sensitive expansion valve and its
tenperature sensing tube isq3provided on the opposite
side of the second flow path (212). [0045] The

super cool i ng heat exchanger (210) is enployed to

g OB RS b
supekgﬁlﬂg?bxpﬁﬁgléﬁ gavating 15?315’@&631 te dpbfstatd. OVFHGre fripeRingtooled as

the second flow path when 't he supercooll ng

a resBK ORFEE LR tNBLYR ﬂ{e&‘ﬁ) fldve padhqgfp} istpatded tR0agh Gledfirst The

refrigerant, cooled as a result of passage through

interdon@edtingdiquid pipe PRI And Bieh)flowssthfraph €k ddid stogipetahe fiekresdtorage
interconnecting liquid pipe (11) and then fl ows

heat &xtvheanghs (455001 d storage and freeze storage 5 heat
exchangers (45, 51). CONTROL SYSTEM [ 0046] The
refrigerant circuit (1E) is provided with various
sensors and various sw tches. A high pressure sensor

CONIROL p¥pTEM ecti ng the pressure of high pressure 10
refrigerant is provided in the vicinity of the third

[004¢jor t etfhﬁlgétaﬁéﬁaq*@dl@ eﬁeprpmde@ “mwangwi $CEFPIA gnd ¥ARQus
cS}lOl of the outdoor é he i nverter

switcRg§yp r4 Bighypressyre; sgngor &@l)cfea etwtm ﬂae Hﬁ%%ﬁ%?@@gh pressure

g ot S o b B oL i SBE
swit enzgi\%u\ze &8?}5 fftg% PP'arB?fa‘%{lte @:@ﬁn gTbEg{ ergtgrscisogxapggﬁ%gf t}ﬁ &3 provided
with %‘:déség gé? erra alée S %ﬁeo%gkiégfg}r %t%cf:(gl%gqﬁé & é:?a\/tﬁ?x%iorf] % prgssure

refride g%suctl on pipe (6) of the inverter conpressor (2).
% 18] Addi tionally, the outdoor unit (1A) is provided

004)§‘et ool nngteﬁélﬁiLe séhsbrs (GTRRY Blr\efecting ﬁﬁ:;ﬁ esfsﬁl@offl% Z?re:ssure

e tenperature of outside air.

refrigeiéht aRdl 9 QhctRAEMBYARRAD 8ol (bF) fordeRCaNg ﬂﬁderﬁpérﬁtu&ﬂof low
I ndoor heat exchange sensor (71) for detecting the

pressuf iR e @ratt Aredprovidad eNeR VAR tP 6 Bi¥ SRAICALPIR(6) of the ihveter
temperature of refrigerant, in the indoor heat

compEsba(®er (41), and a gas tenperature sensor (72) for
detecting the tenperature of gas refrigerant is

[004F ovi dedtiitienailyethg astdedrienit tle¥)as provided with an outside air temperature

sensor (70) for detecting the temperature of outside air.

[0049] The indoor heat exchanger (41) is provided with an indoor heat exchange

sensor (71) for detecting the temperature of condensation or evaporation, i.e. the

temperature of refrigerant, in the indoor heat exchanger (41), and a gas temperature sensor

(72) for detecting the temperature of gas refrigerant is provided on the gas side thereof.

In addition, the indoor unit (1B) is provided with a room temperature sensor (73) for

detecting the temperature of room air.

[0050] The cold storage unit (1C) is provided with a cold storage temperature sensor

(74) for detecting the compartment temperature of a cold storage showcase. The freeze

storage unit (1D) is provided with a freeze storage temperature sensor (75) for detecting
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In addition, the indoor unit (1B) is provided with a
roomtenperature sensor (73) for 25 detecting the
tenperature of roomair. [0050] The cold storage unit
(1C) is provided with a colth storage tenperature
sensor (74) for detecting the conpartnent tenperature
of a cold storage showase. The freeze storage unit

thecc(rﬁ%dlén7r§’@/é{§cﬁ@d’i‘atfpee§egfb Shokedage tenperature

sensor or detecting 1 e conpart nent

[005 ]E];—‘ npe Rt ‘é‘x hls @k ﬁﬁzv‘ﬁnﬁﬁsoieﬁ&?rs SRPVGASRs alRa 1 a controller

t put signa s fromthe various sensors and sw tches

(80) @l)a&mﬁ BalytiR Fanue® ). I OfHeQbntrbMR)(84)SiB @ délﬁéd’ shéh flaBM EBntrols the

The control l'er (80) is configure such that it

volurB®6t the hidvettbEconyjstessoB (N)f add® dnnverter conpressor (2),
and so on. 5 [0052] In addition, the controller (80)

[0053}s coi aditierd thesetmkrollera@80) is waﬁgm:eﬂ,mt:h&m ipenabls alfe of
the refrigerant circuit (1E) to selectively switch to
operation o thengfrigemmatiraut (HE) ¢y sedectivelfyrswdiehad a onolinpeomrating mode, a
node, a cooling/refrigeration operating node, a
refrighgtioh egerepeg arodag conbidg/refrigération opmatingugodefarlicgting bpaating
operating node, a second heating/refrigeration
mode@p@w%tﬂlﬁﬁglg/rﬁﬁt&eratm qperaiing anddeat sasgnd beatingdefiigeeation operating
operating node. (10 [0053] By control by the controller
mode; gry thirdHieatng/rldessation eneratig medschar ge si de t hr ee vvay

(005 é“ai © By Raa b pomlsh A0 s%p%éi’%a&“q‘%ﬁﬁe%g g three
way Pt AP is R F 6 SeERe av@eﬂtﬁﬁeéggﬁtha%gﬁrm@mms an
evapdiis WWairll 'Bgﬁ"ﬁﬂ'%f%%é oo rrigtha{ 18 £ET I AER SansS Pl por
Ofﬂlétﬂgdgf% I's f Eﬁ)lt Pg%g%,l\?e;@(lg resuﬁltlg%%E?mﬁﬁ ﬁel“ﬁhe

indod? hedtld cﬁzﬁ?ér‘ @?f 9&? |3 afcBh&&der Jlﬁ’m éaQiY’@r g\?rahﬁ mode and at

SECOﬂ Ition, uri ng eat COVE

thermfRSH, ke ﬂ*ﬁ}d'}%ﬁ@s e 64e, ésrberebﬁlfj@f)&/hi&ﬁ all &m&%ﬁx{tﬁforced

and the outdoor heat exchanger ( each operate as

to floeaodants &he sdcbnd Sor€ ONinr4dditRA, &uﬁtgh bataattrstﬁwégp@watﬂ@ﬁmde
S

is placed in the open state so that the discharge

whergin eisesindeorfhahi exchargey(41) agd tiri cutdody Gkat ewbigahgth@) Bagihoperate as
pressure sensor (61) detects 20 that the discharge

a conpersss une caftralied siclvihet the sevonp pegdoplatd) inahe epaisstate so that the
certain level. [0054] By control by the controller

dischiigo pressire fallﬂhetb\pepertmﬁ lgviel véheotthohigh ipdesstrasemsonttl) detects
swi tching valve (102) is constantly placed in the

that thg diseurast pressughadriboiiverterrompneisor (2 akeeeds a certain level.

[0054] By control by the controller (80), the third port of the suction side three way
switching valve (102) is constantly placed in the closed state when only the indoor unit

(IB) is operated.

RUNNING OPERATION
[0055] In the following, main running operations that the refrigerating apparatus (1)

performs will now be described.
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(1B) is operated. 25 RUNNI NG OPERATION [0055] In the

follow ng, main running operations that the

refrigerating apparatus (1) perforns will now be

descri bed. 15 COOLI NG MODE1§he cool i ng node

sel ectively switches to any one of the cooling

operating node, the refrigeration operating node, and
cootlmecgagoipmg/ refri gerati on operati ng node. 5 COCLI NG

OPERATI NG MODE [0056] As illustrated in Figure 2, this

cool i NPgheasliag ingenBrietivély awitcipg i@ bhygnaditiBe codlinghoperating

provi des only cooling by the indoor unit (1B). [0057]
model e efrigeraiyn petdtiah inngleyaldvibe c3A)ng/refrigeradtionatperhting mode.

solid line of Figure 2, changes state to the OFF

state. The el ectromagnetic valve (7a) of the cold

storage unit 10 (1C) and the el ectronmagnetic val ve
COOLTEY: QPERAZINGSdOPLSt orage unit (1D) are placed in the

closed state. [0058] In this state, refrigerant .
[005@x pel |Astillpsiratest intFigure By this eqolipg wperaing mode js nsopsaspggnode

_through the second port of the_discharge side three

whichgovidgstonhy wlmmégf( ndegr wi(1B3. t hen di stributed

oosh T B ot LBt LB & i RUBT TSRS oo

4). This lLiquid [ [t f )
ol e B BRSO S R pg e i
00 e R R A B e DRGSR RSB R e

d interconnecting liquid pipe (12), flows into
CIOSC?%ga?finndoor heat exchanger (41) by way of the indoor

oS L O By B
throufgh 98 Lok ?1(57})9 b e Aechh@Wsidk ey %yts?fﬁcfﬁ'ﬂé LR EG ahA % then

gas pipe ( and thenthrough the four way swi tching

distribafed SowR03 theRASERT ghdpipe ¢, t BabsRaant, RRrbfriderdnb€ondenses in
suction side three way swtching valve (102), and

the olidbbf Réat bXdhangdiq4). NVEHiS Bguié eetpib&atOieslfing fréfl @ndensation flows
circulation is repeatedly performed to thereby effect
throughalme first liqwdlpipeg(104), entersaht ravgivef (ldhepakses tldeugh thelvennecting
liquic? Lgnree(ﬁ) and then through the second interconnecting liquid pipe (12), flows into
the indoor heat exchanger (41) by way of the indoor expansion valve (42), and is
evaporated in the indoor heat exchanger (41). The gas refrigerant resulting from
evaporation flows through the interconnecting gas pipe (17) and then through the four way
switching valve (3A), passes through the second port of the suction side three way
switching valve (102), and returns into the inverter compressor (2). This circulation is
repeatedly performed to thereby effect room air cooling, i.e. cooling of the inside of the
store.
[0059] The degree of opening of the indoor expansion valve (42) is superheating degree
controfled based on the temperature detected by the indoor heat exchange sensor (71) and

the gas temperature sensor (72), which is applied in the same way in the following cooling

modes.
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25 [0059] The degree of opening of the indoor
expansi on val ve (42) is superheating degree
controll ed based on the tenperature detected by the
i ndoor heat exchange sensor1671) and the gas
tenperature sensor (72), which is applied in the sane
way in the follow ng cooling nobdes. 16 REFRI GERATI ON
REFRIGERATIGN MIHR ADBAOMODES refrigeration operating
node i s an operating node which provides only
[0060%f r | gRHigdefiogerdtiort diRralgdnsdeds ag opetatitg hddg whlvt provides only
refrigeration by the freeze storage unit (1D). [0061]
refrigenatidnday thevayld Svdrbgehiarig(1€3 laié rdfBiAratius by tigi fesebe stobage unit (1D).
solid line of Figure 3, 5 changes state to the OFF
[006%) at e. THerfomdwiay switchingrealed Eekt)y amindiveted bysalid En¢ 3Bk igafe 3,
the cold storage unit (1C and the el ectromagnetic
changed syase torthy QJF stite. f realdaticay, treadectiomagnéticDjal v @a) pf theedld
in the open state, while the indoor expansion valve
storagg phit (ECyynddbeiclestremegnetio salye §Tlatad the frerge sjorage uniti @ D) are
state, refrigerant expelled out of the inverter

placedpiheenpen stata whils the tndegr expansior Malye (42 écelacedga the gpsed state.
o0sh] 10 30 e B T gk o £ Bea
through O HESHL I of BF diGbrrel Sie Ser S0 suaictine dplvp SEp0apd i
R JUNR G T S
the off B8P e SRR (U,  GRORGRL fetrafit et ot FobaBiiion fovs
throdgh e fiftP ﬂ%uig 'f)g%eg@bb, Q&tefsh[ﬁe &?%@%9@3?,%95%%@?%@&1@ tggle g

ol d storage exchanger ! :
connsétmgqg:{%i@fﬁ@a@@)Qﬂd\a?én\&ﬁmﬁéﬁhleafﬁ@t inferEHRARAIRLIRMIA Pipkifl), and
st or ) [ 0063

col age heat exchanger (45). 3] he ot her
one pagt et thé Reri @r@Ifl ey thtothe £818 storapd taf @fchhigRF p48) b?lwa/y &¥he
through the first interconnecting liquid pipe (11)
cold bloeups ekpargligihval 46y arkid elvapuated i @€ cobltiFtoragd Baus ekdtanger (45).
the freeze storage heat exchanger (51) by way of the
[0063] eez dstherndye hend)amesother pand ofethé BGlid refaigeransflowing through the
evaporated in the freeze storage heat exchanger (51).
first mkgreonggetingiquid pipar(11)rftesvs thiough 2ige Hraneh léguag pipat(1 3 flows into
the freeze storage heat exchanger (51) is drawn into
the fiepze Hieraee beat exehmpeard§by by way of the fiesrpsterage expansioa, vahisd52),
is then discharged to the branch gas p%gg (16) .. .
and is gyapeTatathim the frepzer storgge beat exbangari(Bh)- 1 o 285 apiEiearanbresulting
in the,col d storage heat exchanger. (45) and the gas
ﬁomrﬂé’mrg%ﬁtﬂl%ﬁs@el SRR Heab S DRRES olie r%ﬁﬁ?‘]e'g% Bposter
compsrgs%z)r tﬁ%,r}s compressed there, and is then discharged to the branch gas pipe (16).
[0064] The gas refrigerant resulting from evaporation in the cold storage heat
exchanger (45) and the gas refrigerant expelled out of the booster compressor (53) join
together in the low pressure gas pipe (15), and the merged refrigerant returns, via the third
port of the suction side three way switching valve (102), into the inverter compressor (2).
This circulation is repeatedly performed to thereby effect storage compartment
refrigeration, i.e. refrigeration of the cold storage showcase and refrigeration of the freeze

storage showcase.
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together in the | ow pressure gas pipe (15), and the
merged refrigerant returns, via the third 25 port of
the suction side three way switching valve (102), into
the inverter conmpressor (2)17 This circulation is
repeatedly performed to thereby effect storage
conpartnent refrigeration, i.e. refrigeration of the
[0068p0! d SIHRrafRefMOWCAS Gredfttstbrabé hait eRdhaferqh1 ) b ArdvitRiEethe
storage showcase. 17 [0065] The refrigerant in the
boosier e6mpBresicR(BR)etHeRtbre ez oger in(frdgsuteshall thenefrigbant inethe cold
booster conpressor (53), therefore being lower in
storape Rest ek ehanpa(45he Aei rasgle bhithis, for exbmpbo i refigerany &mperature
heat exchanger (45). As a result of this, for exanple,
(evapchatimgtempgmnae) inttberfreezatstarage Heevewbanger () theograesmunue #O
in the freeze storage heat exchanger (51) becones
degrees fientigads, Wity the sefGgeranigemperatuni (dveperating impegavrghin the cold
tenperature (ev ating tenperature) in the cold
storage beatguchnager (éﬁ):gmg@s nigs) 1 Eeptigiade. 10 degr ees
Centigrade.. [0066] In addition, the degree of o@pening
[0066k t h n@éﬁlalogxtée é@&re%%%mrp fithg ¢old stegage expensiqievalve (46)
0 enln of the freeze storage expansi on

and ‘333%556 gg%ena}geo P EFFRESHITAY exxﬂ’é’é‘%‘%‘é" it ég) W@&“B?fh?ar’i’é‘g

degréfc%rgﬂi%{)fg}%ﬁg% m%%%%gpg\#&ll Shtlsh t%essgrgg in eac o%la:e
COCOLI I\IG/ REFRI (fERATI ON OPERATI NG I\/[DE [0067] As

followlur%%qef%{r@dn? Figure 4, this cooling/refrigeration

operating node is an operati ng node whi ch provides
cool i ng by the indoor unit (1B) refrigeration by the

CO %@ﬁmﬁmqmﬁr@ﬁE pEefrigeration by the

reeze storage unit (1D at the same tinme. [0068] In

[006@}“' ti Q311ueGatbd Fi@ﬁl%di lehis %Iin@/rhfr@@ra@ﬁm Gherdfifg fhodE ean

four way swtching™ valve (3A) changes state to the

rﬂﬂ%rﬁb@é ®hiclprd NEdsBR6ENg b thel 1ﬁw&:@ finR X PBY) séfeigeradiby By the cold
(4 the el ectromagnetic valve (7a) of the cold

storagé afi@BC)) ahd rdfligrati@nbly thadreebeablagaagit ¢ID at\hd sene mb)
of the freeze storage unit (1D) are all placed in the

[0068pen dhatiditio as[i6di6&Ed by solid Enesofdiigyrerde flrei fger way switching
expel l ed out of the inverter conpressor (2) is passed

valve (i) ehhngdsetatetoched OFbrstatof  Furthednerehthe gedaor depansioaevalve (42),

switching val ve 101) and distributed towards the

the ebatra@@gnqj@svag\lep(éaxgj e splB stagagerinit(1C)rand the elegfepraggnetic valve

condenses in he outdoor heat exchanger (4). This

(7b) pf ifteere storage ﬂlam(l%érslail nheged inthecpraeisat i on 1 ows
[0069] In this state, refrigerant éxpelled out of the inverter compressor (2) is passed

through the second port of the discharge side three way switching valve (101) and
distributed towards the outdoor gas pipe (9). Subsequently, the refrigerant condenses in
the outdoor heat exchanger (4). This liquid refrigerant resulting from condensation flows
through the first liquid pipe (10a), enters the receiver (14), and passes through the
connecting liquid pipe (19), and its flow branches off into the first interconnecting liquid
pipe (11) and the second interconnecting liquid pipe (12).

[0070} The liquid refrigerant flowing through the sgcond interconnecting liquid pipe

(12) flows into the indoor heat exchanger (41) by way of the indoor expansion valve (42)
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through the first liquid pipe (10a), enters the

recei ver (14), and passes through the 25 connecti ng

liquid pipe (19), and its flow branches off into the

first interconnecting liquid8 pipe (11) and the second

interconnecting liquid pipe (12). [007.0] The liquid

refrigerant flow ng through the second interconnecting
and i4 évipbehtdl iahe (nH3)r Kidab¥chanded (A1) MHKORE réfeiatraakBaAgE from

(i?? by way of the indoor expansion valve (42) 18 and
evapdrati@ynpediied th pressunewheatl passingahiough divaseg@id okl of thd buction side

gas refrigerant resulting from evaporation is reduced
three iwaypmathingeyahlea(l 0Pad s thegfohihway ghitthieg saee (3A pom thé

the suction side three way sw tching valve (102) via
interdonsedtimgrzaspipedih¥), eid regumainte tHedAyerfer oompressor (2).

i nterconnecting gas pipe (17), and returns into the
[007FInver Quy the othsr ggxgb ong part obthe(@mid refigarans flomieg thneugd the first
) one part of the liquid refrigerant flow ng through the
interqonpegting;liquid pipp £HJ dlomg intodhe epldisipsagetent exchorger (f?% byyeay of

col d storage _heat exchan way of the cold

the cald stosage wxpaaTien ¥Hve {6y an fﬁ%vgggrétegéﬂ thefolt stpege heatiepghanger
(45, 354 fhecoeergire ot HausE FnEcEP A g P BEb e R Hicr@fnecting
.. [ i quid.pi 11 I h

o PE EORSH eput ras i REa btk bl B e Pt Sgmee

heat élx%hgner%%ltr &%ﬁ&g@%ﬁéfgé% ’%rz:ez%y tc}ll\!g e g)I aﬁsﬂg ]:J%I%g I%%)? %néﬁrigrggaé)?éated

expa a evapor at e
. 51} - Thi i .
in th BB oo R R (o syl Fef RS e bIBE Aln cyaporation

in m%&&@@&ﬁége(&ﬁ extchaflc? ($1) i QRWn 1Rt RO BbEer COMEEIHA53),

3), conpressed there, and expelled to the branc

compB@sePiRe:, GAd bxpdiled (ihe DagicH33s pRE(1ger ant as a result

‘of evaporation in the cold storage heat 15 exchanger
[0074]45) amd gk e:feigs atitels ai rgilPotlevapaelibeth ddtoldfstdrig heat

boost er conpressor (53) join together in the |ow
exchaypes 15) and) dse gak pefrigdrant expolied ot ofdicggsbstee tomprssni(53) join

returns, via the third port of the suction side three
togethenyin shd lowhprassuragaseifel@3), and theomeiged refiigerbatrreturns, via the third

conpressor (2). [0073] This circulation is repeatedly
port ¢fgh¢ suatied sids retyyswatchingtvahvedd02) inte thslinveyter compressor (2).

cooling of the inside of the store, sinultaneously L
[0073)i t h Sy eigrarlationparapsetpdly meffermged i theigby sffegt reom air cooling, i.e.

refrigeration of the cald storage showase and . )
coolipg p} thgdnsids oithg sloph sinpylipseusty With gloragsompatment rirpagration,

L.e. I é?erf%&/ gﬂ%‘é 198&11 q%ggrfatgqr,.' r(‘)%v%ageoan'(:il rghl'lr g%rastfonto??hebgehe%\c! Ist%rrag%f

showcase.

[0074] Here, by making reference to Figure 5, the behavior of refrigerant during the
cooling/refrigeration operating mode is described. However, for the sake of
simplification, the description of the action of supercooling in the economizer and
supercooling heat exchangers (103, 210) is omitted.

[0075] In the first place, refrigerant is compressed up to Point A by the inverter
compressor (2). The refrigerant at Point A condenses to become a refrigerant at Point B.

One part of the refrigerant at Point B is reduced in pressure down to Point C by the indoor
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cooling/refrigeration operating node is described.
However, for the sake of sinplification, the
description of the action of supercooling in the
econom zer and 25 supercool t8g heat exchangers (1083,
210) is omtted. [0075] In the first place,
refrigerant is conpressed up to Point A by the
expahsiMevileé (420.0vape:ats at, {2) exakdple, pRisrs gpietCentigiade, it reluced in
condenses to becone a refrigerant at Point B. One
pressose dovaf tot Bréntrle vheq @assirig thiouhitid seBondsparediihe duction side three
pressure down to Point C by the indoor 19 expansion
way waitching ¥dlye (12 pioPaned, atd,is flen deavemiite thephvegtes compresss (2).
Centigrade, is reduced in pressure down to Point E
[007@hen gagédlitign,t dneqagtofitheerefugasand apBeint Bfis redgcesliptpressure down
side three. way switching valve (102) at Point D, and
to Pojing |t biethe ¢pliioriage expaneion veloe (46), exnpprasesebrfor gyample, minus 10
[0076l In addition, one part of the refrigerant at
degrqssiCeptigrafle, and dg then drayvipings $girverisipempiessopiit Pring -

007 O AR B bl BN PSH EprBir o
o P U S R 537 b 0 S e oot
comPoi ntgg iS red%éceg inxgr e?Fsur.e d . tng:o'.nt 9 o] ig %n
RIPERY M D PRYAIE 2 AV TEMPIra FYEHS Bhycepes L raterpc;
st Bk S5 ARR S5 O 98Pl Tfl e B BOREALAR o i

by th}%%sﬂst&ﬁ.&ﬂrpﬁm& ﬁ?:? id HEwh A0S inggr[é%rc?gﬁ)g%sséﬁg? atait)oint FF‘].e

ol nt ere gerant conpres I nt yt

O o s b i ' irBe T
[ glgn'pr esss%érgHﬂ(m1526)%&&2&g %gl? %%emﬁr%g%é r,%sﬁfgg}eig%f irbed( g%g\‘/, gl?orates o

diffeteietehferdt@es BRthd factihesidefrtontp B\‘Jit@ﬂiﬁ%bidﬂbe (f0B). Besides, by
evaporates at different tenperatures by the suction

two-sthgteconiiressioncty Biebbedtem@mpatseér (S3§)2here Besdreted thoye different
t wo- st age conpression by the booster conpressor (53),
evapbiatoe teeraneat ed three di fferent 15 evaporation
tenperatures. HEATING MODE The heating node is
AgBGEdﬂO%&ly swi tched, by control exercised by the
controller (80), to either one of the heating
oper atlihp§eatinganodeis seleettvelheuitehed/ biegantighexar¢iged by the
operating node, the second heating/refrigeration . .
contfé)ﬁ%rr ($0}. 1i¢) cithsg one gf thethsatingyppegating meds, ithgiiistheatigarefrigesation

oper atj ng node. = HEAT] OPERATI NG, MODE
operatﬁlg mode, %e second heat%ﬁg/relgr?geratl’l:'on operating mode, and the third

heating/refrigeration operating mode.

HEATING OPERATING MODE

[0079] This heating operating mode is an operating mode which provides only
heating by the indoor unit (1B). The four way switching valve (3A) changes state to the
ON state, as indicated by solid line of Figure 6. The second port of the discharge side
three way switching valve (101) is placed in the closed state. The third port of the suction
side three way switching valve (102) is placed in the closed state. In addition, the

electromagnetic valve (7a) of the cold storage unit (1C) and the electromagnetic valve (7b)
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[0079] This heating operating node is an operating
node whi ch provides only heating by the indoor unit
(1B). The four way switching valve (3A) changes state
to the 25 ON state, as ind2@ated by solid |ine of
Figure 6. The second port of the discharge side three
way switching valve (101) is placed in the cl osed
of the fra¢=e. stobhge didlt (1D)Res plagdd ihhlke dlusddistate. si de three way
swi tching valve (102) is placed in the closed state.
[0080]n addhthioratel fedrigerhmtekpeltadgme bf thevaverer Cotapresdor (B)epasses
cold storage unit (1C) and the el ectromagnetic val ve
througli he Bixd poft dftthe fisclazrge sideotheegewvayniwitchii) vavee(161 ) ¢leoh through
the closed state. [0080] In this state, refrigerant
the fenrpedyl svdtching oivet (34.). anddherethranghpheistaseonneytigggasgipe (17) and
through the third port of the discharge side three way .
flowsintq disiindpoy Aeatexchangyr (dhhwherelihoredtigerti condansesaaylhis liquid
.switching valve (3A),.and then through the e
refrigepand resgkedtom gongeasasiopdlowsthrongh the serepsinfesennesiing liquid

heat exchanger e.refrigerant

pipe i@@-ﬂ%&i gRIgTs th, r@ew@q{}r‘b( 43}\@#%%@%&?6 ligud refriggrant figpvs into the
oo IRt 0B 3 SHPL g SO0 e SRR e
BRIt B Rl 5

evapfiaf6h PRELEFSRATRL ARaR 48 piratd). 1A inichen DYARAE BabBulihing

valve ﬁ% | {idled mgﬂfg‘%g?‘?ﬁ?ﬁ QdeAhrel 3%2%%%9@% Wae!(7162) and returns

out door gas pl en thro ur wa

into @&ﬁiﬁ&%%mﬂ@é%@ (H3Arhisfdulai6R istrggé%ﬁgﬁ‘y b&%orsiéQlth Aereby

ide three way swtching valve (102) and returns into

effect Rl 4y BEdtRig, LOMRA thé Mkide Ditife gbrecul ation is
repeatedly performed to thereby effect roomair

[008lieat | NMthe degkee of@pédindoDihe hbftidgng¢didnif exphgsicn odlee (104) is
[0081] The degree of opening of the heating electronic

supesheptiarpsdegreevantrelléd @ependisg oh Fhesprpssuheatirreapordingy ssturation
controll ed depending on the pressure correspondi ng

tempemture basedron the lnyepmsuresdnasre 6596) aml ¢otheperoperatee detected by
sensors (65, 66) and on the tenperature detected by

the sei{iondempereire sanserr (@i lur dhsalegrse of Gpyning hbthg dpdans eypansion valve

openi ng of the indoor expansion valve (42) is .
(42) s sypereenlingrigseregoatoliesihase] e thegersperaue defected by the indoor heat

exchg e F:  THE CEBRIF o g IBFes AEoRiBpeEat BF efpmitrgtronic
f. the heati | ect [ [ I 104 d .

oSt D5 PO P 25 P B R ARL o i

vaiv{@@??%&g%a&%eﬁnvtﬁe %oﬁ%kvit?é ﬁea&illqlg e L he follow ng

FIRST HEATING/REFRIGERATION OPERATING MODE

[0082] Thus first heating/refrigeration operating mode is an operating mode which
provides heating by the indoor unit (1B), refrigeration by the cold storage unit (1C), and
refrigeration by the freeze storage unit (1D), without using the outdoor heat exchangér ).
[0083] The four way switching valve (3A) changes state to the ON state, as indicated

by solid line of Figure 7. The second port of the discharge side three way switching valve
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FI RST HEATI NG REFRI GERATI ON OPERATI NG MODE [ 0082] Thi s
first heating/refrigeration operating node is an
operating node which 25 provides heating by the
i ndoor unit (1B), refrigera2ion by the cold storage
unit (1C), and refrigeration by the freeze storage
unit (1D), w thout using the outdoor heat exchanger
(101 i )placed BOBBL1obbEsth@Uvhl@heIMird pbit B8 théeahu¥@or sidY HEdrRGES
state to the ON state, as indicated by solid line of
switchifpUWabve/(107)i6 phRe® ithe@bén sthte! hBudh&tivas, gk slecteorhdpnetc valve
way switching valve 21 (101) is placed in the closed
(7a) 6f tht eoldwhdrhge drtie(1k)iand tipadiéct@imdghetic valte (h) of de fidezestorage
way switching valve (102) is placed in the open
unit @DHtaee placediinehieawapen, statd)avieleant the nthgnbarndcthe htating elétapnipf
the cold storage unit (1C) and the el ectronmagnetic
expansib eal¢d (04pis plivedfin dexdosstorge unit (1 D) are placed
in the open state, while on the other hand the heating _
[0084] ect rnthis stteeslbafithe sefrigatantexpeliad ontsofgherigwert¢rroppsessor (2) is
closed state. [0084] In this state, all_ of the _
fed toveards therthind pesst pétheatischange sidetthrge wpysmiishing yapiedd@ly  This
(2) is fed towards the third poit of tﬂf discharg%
refriggraps passes Brqugh Befu YA sWikhipg el P A) spd then through'the

SR T 500, S LA e
e R s S PG D R S BRI v

refri.gerant resulti ' f Lo
e B b0 O P BRSPS R ke i
pipe ﬁgough the first interconnecting liquid pipe (11).

F 85] One part of the liquid refrigerant flow ng

rou . iqhi WG thicugh g isPRitdrdohhectin

[OoséFowsg??ﬁ%%t%ﬂemggﬂ%lag%i‘réglgggﬁéxg?%eygﬁgnger (45) by Wayg
liqui@bife@1)HR Wk iBEPtha e6ld slta@XRANELMAn YR () HyAOdy aNile icsld storage

evaporated in the cold storage heat exchanger (45). On

expah4i6n O4lRe(40)and is dvaporaidden thradold sibrdgbdieht euhahger (45). On the
refrigerant flow ng through the first interconnecting

othed hiagd] the piiee pirt dF thelliowid tefrigeugh flolséng ttamegh the fjust dntpicpenecting
(13) into the freeze storage heat exchanger (51) b

liquidpiped 1 )}t fiews thewmgh tsd brangjeliguig pirei (33) Wit the 1{e6Z) stomage i/@t
evaporated in the freeze storage heat exchanger (51).

exchainges (FAdyrvedr ¢fgbe fraczerstwage ¢pgniippHrlee 470 ead isorvaperateddn the
20 freeze storage heat exchanger (51) is drawn into, .

freeze storagsinatexchangsy €30 or Ths2ps rdRpRaGEaHting Femeevapprgtipn in the
then expelled to the branch

freeze storage heat exchanger (51) is drawn mt%atie gi)(?s(teer(c%Gm)p'ressor (53), compressed
there, and is then expelled to the branch gas pipe (16).

[0086] The gas refrigerant resulting from evaporation in the cold storage heat
exchanger (45) and the gas refrigerant expelled out of the booster compressor (53) join
together in the low pressure gas pipe (15), and the merged refrigerant returns into the
inverter compressor (2).  This circulation is repeatedly performed to thereby effect room
air heating, i.e. heating of the inside of the store, simultaneously with storage compartment

refrigeration, i.e. refrigeration of the cold storage showcase and refrigeration of the freeze

storage showcase. In other words, the refrigeration capability of the cold storage and



10

15

20

25

[0086] The gas refrigerant resulting from evaporation
in the cold storage heat exchanger (45) and the gas
refrigerant expelled out of the booster conpressor
(53) join together in the $»w pressure gas pipe (15),
and the nerged refrigerant returns into the 25
inverter conpressor (2). This circulation is

freez% Sg)t?i?%?gi’ilﬁtl)é .(fee,r {1155'; ME4ht QbR RVaR iRl hea0 ¥Mn alldnce with the

eating of the inside of the store,

heatifi Biabae 8 fleMnd¥dr RnR{(PBRYUS. RO HRBLAIBIbndensation heat, whereby
refrigeration, i.e. refrigeration of the cold storage

100% hexeasme g akigévddger ati on of the freeze storage
showcase. I n other words, the refrigeration capability
of the cold storage and 22 freeze storage units (1C
1D), i.e. the anbunt of evaporation heat, is in
SECOMNDHEATING/R ERRIGIPRATION OPHIATING WODEt he i ndoor
unit (1B), i.e. the anobunt of condensation heat,
[008Fher ebys illhowehmaliguredytas secpsd bedting/refiiigemtiSEGERBLing mode is
HEATI NG REFRI GERATI ON OPERATI NG MODE [ 0087] As . _
a hedtingwepatality ¢xiess Pperating Bode ki whish glmlapating capability of the indoor
_heating/refrigeration operating node is a heating
unit @B Heromessuspiuederingibe Fstrhgatmgréﬁig@mm@metaﬁeg Bdiei ng
capability of the indgor _unit (1B) becones su

I .
(0088 i ngTherrecand hepting/ealiingatias enegRiingmeds léﬁéﬁs&rﬁ_;fgve%%fa‘mg
modp whap e heafia PP bk 11t B TR B us HELE T
h t.cgpatkrl! Ié{lx of the ingoor unit (1B) becomes surplus in
eating/religpralion RRErpNe MOES i ger at i on operati ng node.
089],,U det ect i . t he. hi gh
(008 ac HRHARETEP By gl SR BIGT Bt fretithtee phesbure of

the i f g&ﬁ?{essfog}%)e&gge%gﬁ c 'ﬁrlé\%h,r{hé @%‘E}rﬂlleg {132) EOME 1t 8Econd

. con 0 he "secon port to 6]
g i - db
port [ sien IR Ll Bl ik ot s S Puted by
the dRhArgRisiag thak Way GWtdiing ShREGHBNOLHARI adther ¥akYonly refrigerant

refrigerant of a flow rate capable of giving

of a flowdeBsapdtiloNdingRosdGSaioh heat hdtessafdidahe fiklabr heat exchanger
exchanger (41) is passed through the third port to

(41) idmasieicthigh dad thitd pbang ee ihddor heltesxehdriper (4d) mihgrerthatefrigerant
is condensed. The liquid refrigerant resulting from
is conderdedis afhedigufid cefid g¢rantaagiitingiromsendendation Bowsthneughithe
l'iquid pipe (12) and then through the first .
secondingercomeetdng hguifl pipei (42 ndgherethicdigh th Hio ditercpnnegting liquid
_other hand, the rest of the refrigerant expelled out
pipedil)t he inverter
{0090} On the other hand, the rest of the refrigerant expelled out of the inverter
compressor (2) passes through the second port of the discharge side three way switching
valve (101) and is then distributed towards the outdoor gas pipe (9). Subsequently, the
refrigerant condenses in the outdoor heat exchanger (4).  This liquid refrigerant resulting
from condensation flows through the first liquid pipe (10a), enters the receiver (14), passes
through the connecting liquid pipe (19), and joins the refrigerant which has passed through
the indoor heat exchanger (41) in the first interconnecting liquid pipe (11).

[0091] Thereafter, one part of the refrigerant flowing through the first interconnecting
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conpressor (2) passes through the second port of the
di scharge side three way switching valve (101) and is
then distributed towards the outdoor gas pipe (9).
Subsequently, the refrigeradt condenses in the
out door heat exchanger (4). This liquid refrigerant
- resulting 25 from condensation flows through the first
liquid hﬂu (A1) FloRes 166088 coldRtdthse RdatexcBamicy €45)(Witkke tHeane @srt
through the connecting I1quid pipe (19), and joins the
refrigednt i08apaatedhi On thestRabsel tHehytharghart dfhilee fefitigoant floating
exchanger (41) in the first interconnecting liquid
through fie: firkf interf SR ddingThiquié pife(dl1) fuves inar the dfeetdstorage heat
refrigerant flow ng through the first interconnecting
exchatiper (510 whetrepthp ethet pirt téfdgsrantnis evdpoeated| dllst gasaefeigbraat
exchanger (45) where the one part refrigerant is
resulénm fromagtveporation irhthe ot liestorngmlkat exehaogdrddS)radithegastrafrigerant
refrigerant flowng through the first interconnecting
expell¢cyentaf thefeoster pomprsagori(P pliehevappeation in therfzgyec Heege heat
exchanger (51) where the other part refrigerant is
cxchmpbilgﬂ@a togrher g thedew mrepanrgges Binedi) pndhihemezggd gas

.evaporatign in the cold storage heat exchanger. (45)
refrigerapt paesey Hisoyebrthe gurdpart offéﬁﬁ Shition SBlscbise RSB AIve (102)

and IEQERED B ivertes TG OT §§ hi;f’c“erc{lféatg"? Fraebsatediy peforped o
i .15 . ] )
s By P BB R ST B B ooty wit
storagéjgtgdxﬁﬁ'nﬁé q?ettr%%x%ﬁo%)’e. ?é%i%&gﬁ&gofvtﬂle \&?1 (s}(g'%%e sh@%ase and
et Urhs THht o € I nverter conpressor él) S

refri%eﬁtﬁ)lﬁl FthOfedR sfcﬁg%ﬁh%g{c)(sepgﬁ th@?@oﬁﬁ, tHd rEilPi%El%ﬁ_&é ga;z)afbility

ect roomair I eating of the"insi

of tht Bl StRAE andll ALL SBEQESs N D)SE RIS SQARREVAPRMtion heat, is
refrigeration, i1.e. refrigeration of the cold storage

out of BAMEASRitR B heaBhg t4RBANY 6Nthefinddde uhit €8 1.61tBE aG6unt of
showcase. In other words, the refrigeration capability

cond@iisatite hén) shdsindy agehuerendenestiog b0 agleaded ioliRlobksGn tHaYutdoor
i.e. the amount of evaporation heat, is out of

heat badhang=e (#).t h t he heating capability of the indoor unit
(1B), i.e. the anpbunt of 15 condensation heat, and
only surplus condensation heat is rel eased outdoors in

t he outdoor heat exchanger (4). TH RD
THIWAWR@F@QRWMMQ@O%] This third

heating/refrigeratiaon operatinq,node is a heating ..
[0092h pabi This thirddeadng/rafdgersti jnggnedsde aihsaypg aRabilE
heati ng capability. o he i'ndoor unit .(1B) .becone
deficigpey epgiting modp dn w?léltthﬁh%atma gPPBé’FulW@é szﬁ I%S?Prd%r@?? hggomes

deﬁc?t'e%%J S thle rhrsotthlggtringv}?erfxgligérattl&i gpeirasﬁnagr}node. In other words, this is an
operating mode which is deficient in the amount of evaporation heat.

[0093] The four way switching valve (3A) changes state to the ON state, as indicated
by solid line of Figure 9.  The second port of the discharge side three way switching valve
(101) is placed in the closed state, while the second and third ports of the suction side three
way switching valve (102) are placed in the open state. Furthermore, the indoor
expansion valve (42), the electromagnetic valve (7a) of the cold storage unit (1C), and the

electromagnetic valve (7h) of the freeze storage unit (1D) are all placed in the open state.
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operating node which is deficient in the anount of
evaporation heat. [0093] The four way sw tching val ve
(3A) changes state to the ON state, as indicated by
solid line of Figure 9. Thez2gecond port of the

di scharge side three way swtching valve 25 (101) is
pl aced in the closed state, while the second and third

[009430" t S Qlofdifnl9,Ustih BR fﬁ'hﬂ%aﬁﬂé/?eqngéi@ﬁox§%ér&ﬁﬁgﬂﬁo&@'aﬂ%f

(102) are pl aced in the open sta Furt hernore

refrigeRGh@ @Xpeded 065 OMe Yder Edtdpressoh gz& et ihme fffobEhatd kX éhanger
(7a) of the cold storage unit ( and the

(41) wheetthorsng %‘@&ﬂtﬁs vatldéasdd/ b)rhsﬂnqmal&efrfg%m ré&hltinggonini t
(1D) are a pl aced in the open state. 24 [0094]

condAsaienipasgésythraaghitie sedeond imatoreatingiduié hipeg@2 pdriddtows into the
operating node, all of refrigerant expelled out of

first inteecdinmeetittgdiquid pipedthand (2p th wesiven{ld).t he i ndoor heat
exchanger (41) where the refrigerant is condensed.

[0095]he | iThetedftenné pat afitherefigetanhfowingrthrongh dleeniest mttmconnectmg

. asses through the second interconnecting |iquid pip

liquiq pi2y (ERAIovTone hacoldisheags Hast cxciong (4wt nelpatt d
pipe.(11) and into the recej verqq(’14)

refrigerant éxfvaperategne Qrethe odfer hand, ther ‘Efeﬂaﬁtrﬂf thfr Ifmf'gant flowing
h the f t t
throvgh it oh e rmec b b P e gl Smbihtrte

exchigden (15 R e Pﬁﬁapggaﬁsﬁréﬁ}%%??@é? 6 W%%@tsrﬁgﬁ%%pa%?

h 1
resulfi B9 Sypgialioh 7 s T RLGPRE e Bsknendtt oRint Eilosprigeran
expe BES B GHOIRE Bk 54 92 Blar BURKIRA S o hea

gas retrrigeran t|n om vaporalonln

h&%e S S PR R
refrideatk iffeli8dedgM ?P&Eﬁ%'vﬂﬁn'pﬁsstnﬁgeﬂﬁé ZRe Blifd RACoMBASuction side
exchanger (51) join together in the | ow pressure gas

threePb3esviildhing vk {102) ART @afhJidso the @hver@eEaprebsor (BHuced
in pressure when passing through the third port of the

[0096)uct | An Biedehel hahd) tkeothayliquid teflipérgnivahicie had @yedinto the side
returns into the inverter conpressor (2). [0096] On

of the¢ hreeivth@d) passels thrdvgghabé secohd tjguid pipef (10Ypamhthemtlirolgthths
flowed into the side of the receiver (14) passes

heating elocigtnit hepasivonalvei (§04)d flpivp ént¢ ighjutderd herterxchingout), and is
the heating electronic expansion valve (104), flows

evapprated there- o[ﬂ%l gy refrégerans xesingelron £yapasstipn Bows through the

evaporated there. The gas refrigerant resulting._f
outdQar £3% PHPEi( %pﬁfrsswrwahdga ﬁoqrm':,ayw@htn@d@i efdd) ﬁpfb@lepglymugh

the svthﬁiusﬁes? ttg{f:ﬁwgal} g\ht}?chgn%uxgah\zﬂéa (yl 05) an pétl?r%s Yr?tl) \t/l?e 1$we er%gglpressor
).

{0097] This circulation is repeatedly performed to thereby effect room air heating, 1.e.
heating of the inside of the store, simultaneously with storage compartment refrigeration,
L.e. refrigeration of the cold storage showcase and refrigeration of the freeze storage |
showcase. In other words, the refrigeration capability of the cold storage and freeze
storage units (1C, 1D), i.e., the amount of evaporation heat, i1s out of balance with the

heating capability of the indoor unit (1B), i.e. the amount of condensation heat, and the
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the suction side three way swtching valve (102), and
returns into the inverter conpressor (2) [0097] This
circulation is repeatedly perforned to thereby effect
roomair heating, i.e. heaRbng of the inside of the
store, simultaneously with storage conpartnent
refrigeration, 25 i.e. refrigeration of the cold

amowit OFf 3¢S oFAtNIREEWRIH i§ REKihg & ddrived fiokn the@ufdoeeheat exchanger
storage showcase. In other words, the refrigeration

(4). capability of the cold storage and freeze storage

units (1C, 1D), i.e., the anpunt of evaporation heat,
{0098} out Tlef behatvianofrefi genartt e thehikiad hemyingApidgetatioy opérating mode is
i ndoor unit (1B), i.e. the anobunt of condensation

therefieratdesaibed with 2fereraeto Riguod 1@V aldowererdior thessekevf smplification,
| acking is derived fromthe outdoor heat exchanger

the d@ﬂgrlptl[oowme arHen pEsuperaseling in e ecopwminer and spprsceqingdeat
heating/refrigeration operating node is therefore

eXChmH@éde)tlﬁOméfeérence to Figure 10. However, for

e sake of sinplification, 5 the descrlptlgn of, t he
[0098]:t i oninghe Hgh elaewﬁfrwgrqnhlmq@pé%%w todroigt by the inverter

com?rgg@g? tnﬂ%ée pg;xgpt% g o Zzpén(% ;dawt]be%:grlng a%;ﬁ-@ggagaat Point
1 P . . .
1B R gt oo mreﬂw rltei#&éwg W30 Bl b he hearing
eIecti{'(grL“ 32{1:1%’ nlv%fvs g(% UIS evs Oo\/\r%' atr x%%e?abimﬁw% P&gae%%eel?
Centfflofi 368 KDk SABBS00 1 it résggf@ s ByyfgPOr at ed at,

, mnus 1 gree gra and is

[010@% awn In%ﬁltfogeoﬁé"';yﬂ $18he £ H?érﬁﬁ‘lsé? Pofrt B 1§tred3u‘aéc[‘ in }Qessure down

100] I'n addition, one part of the refrigerant at

to P(P R E'by Bhd &o1d SHGe ‘éxbﬁlsﬁ;rn%w (ﬂﬁ}j I\ apbatedQit or ExdplkNBinus
col d Storage expansion valve 46), is evaporated at,

10 dé@reeLRENPr Rle, 1¥irBdifeed 1O ﬁ@ﬂx&@@@wﬁ&ﬂ%xﬁf Bd@enlpﬁssiﬁgdtl@afgh the
in pressure down to P0| nt D when passing through the

thirdlfort &ff thel syntioh sitfe thize valyGhiehingivdbret(b02Deat Raint Fyartdcik idreyvn into
valve (102) at Point F, and is drawn into the
the invareer cemposspr(@ssor (2). [0101] In addition, one part
of the refrigerant at Point B, since it is drawn into
[010ihe blacddisioncongpastefihe (Saperantat Poty Bedinceai it depsirinto the
down to Point G by the freeze storage expanS| on val ve
boostgzpmpressen@ph ﬁ%ﬁéﬂceéltm pressure damp|te Poirt fuky the fipege damge
Centigrade, and is
expansion valve (53), is evaporated at, for example, minus 40 degrees Centigrade, and is
drawn into the booster compressor (53) at Point H.  The refrigerant compressed up to
Point I by the booster compressor (53) is reduced in pressure down to Point D when
passing through the third port of the suction side three way switching valve (102) at Point F,
and is drawn into the inverter compressor (2).
{0102] As described above, the refrigerant in the refrigerant circuit (1E) evaporates at
different temperatures by the suction side three way switching valve (102). Besides, by
two-stage compression by the booster compressor (53), there are created three different

evaporation temperatures.
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for regulatiog PERERERgEPWdt reftisgralions 1 Mprsspeal

20 drawn into the booster conpressor (53) at Point H
The refrigerant conpressed up to Point | by the
boost er conpressor (53) is reduced in pressure down to
Point D when passing througé the third port of the
suction side three way swi tching valve (102) at Point
F, and is drawn into the inverter conpressor (2).
CAPABIOATY REGUASCIINGEUEaPRUEURSe refrigerant in the
refrigerant circuit (1E) evaporates at 25 different
[0103enpenathy RBoWhg hewshetdpaBbilisy theprbhide airweydifhing lfihegapability
val ve (102). Besides, by two-stage conpression by the
to prévids tevlingarestasd and Biz)capabibiyao previde add etdrage/femze storage are
di fferent evaporation tenperatures. 26 CAPABILITY
regulRielih AadhNG tHEGHdhtilgRSofd3id8¢sctibed.he fol | owi ng, how t he
capability to provide air conditioning (the capability
{01040 pr Ghedentrolbdri(B@) contrhlsabé imyprtenndnipnesserABhor thetsyction side
provide cold storage/freeze storage are regulated in
threeauasts vifchingevabyre(182) teghersbie seeulpteibs cefrigergnt Hoyw gato #f eagheof the
controller ag&; controls the inverter conpressor (2) .
heat gychapgers (fds #iP 13 feraeswlpvireol iy canabilly fhppovidear qopduioning and
to ther?b QF ul.ate the refrigerant f|OMIraE§p§£ﬂg%%gpouer
t he bility to provi candi t.i and

(80) poir e e ! FAEPESp i v e e F‘al'&flf&?*é $plve
s FEIRLPLATE A LRl B o e
pressgllg)%aﬁg i garﬁ% é)%gssa'r% (ﬁg{gﬁ%ﬁ%ﬁé%éﬂ?ﬁ 3 aPthE steﬁrigeerant pressure

erence ween ere I geran oW pressu
. or i . i t . . . .
S{EAE0 St MpSPALEY BOtSo EAR oA S

diffeRthES Btween ﬁi'efﬂrﬁsrsﬁﬁqlﬁze)ctedﬂgﬁhé e pRSEROEerBEBSY AR its target
di fference on the air conditioning side is the

pressiitd, ndiile IErefiesMRa préHere i B&ehdeoroft ettigetaliyn tile id thwdifference
pressure sensor (65) and its target pressure, while

betwediethe hdskhigre datettef by IBeloty plickfues smeer (66) dnddts target pressure.
refrigeration side is the difference 15 between the

[010p) ess Uice eslahplet wherbin thé eodlmg/mpfrigsmiioe operating m(ods thealodd
its target pressure. [0105] For exanple, when in the

incregsas|and ggsragesilty bpth tho refuperaat iressurendiferches ¢rothg air conditioning

__increases and, as a _result, both the refrjgerant

side pdoths uefeigeanant preemeedifisreanpe onthe reiggration nidsdncreasgethgsantroller
the refrigerant pressure difference on the

(30) pettrqly e HPFGHNS VMR e ertenfompssePidi) Kyincreges,  In other
wordgg ; &lglgéﬁlgrgg?i?s?rgﬁit{qg?r@t\égg t@é ﬁg‘{S’Ph ggd ithrgl\'éleprc}nesrof the suction side
three way switching valve (102) remains unchanged, but the flow rate of refrigerant
flowing through each port increases. As a result of this, the flow rate of refrigerant of
each of the indoor heat exchanger (41), the cold storage heat exchanger (45), and the freeze
storage heat exchanger (51) increases, and both the capability to provide cooling and the
capability to provide cold storage/freeze storage are enhanced.  As the load increases, the
low pressure of refrigerant becomes higher than the target pressure. When either one of

the load on the air conditioning side and the load on the refrigeration side increases, the

controller (80) controls the operating volume of the inverter compressor (2) to increase and
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20 words, the flow volune distribution ratio of the
second and third ports of the suction side three way
switching valve (102) remai ns unchanged, but the flow
rate of refrigerant flomﬁn% 7t hrough each port
increases. As a result of this, the flowrate of
refrigerant of each of the |ndoor heat exchanger

chanéé‘s]t}le ﬂb@erafé%éjcrlﬁﬁt?&ﬂgﬁo Re e sGXEPRGSMdeARy sxﬁ%ﬂ@ﬁalve (102).

reeze storage heat exchanger (51) increases,
In oth@tkori fah& aRATlIow Yoluke o FMb&entCTahd sigtion dide talﬁea 5/ay switching
capability to provide cold storage/freeze storage are
valv€(IDay kafcreAted bhe, ih @aditibNCih ke Shat tHreamdunettuk escedsed afay flow
refrigerant becomes hlgher than the target pressure.
throufheidrs ioh ey sidd1thadhas urldergoaadn trrdabeindoad, thnflowivohime)
side and the load on the refrigeration side increases,
distribinéion exnintofahd erctioB)de tlone way switbling palve(102) ivdianged. of
the inverter conpressor (2) to increase and 27
[0106hange3n theeohirany, wherethediigtariebenipiessoal3)ds béing leperated at its
suction side three way switching valve (102). In
maxiptune voluored the consolat(89) givesprelsranae tosne side Wik ﬁ@ﬁ@at@f
the suction_side three way switching valve (10 IS
refrigerantpsescurealifierence tbaaﬂlemwr Sidﬁ aa? a@?trq I the SPﬁTéthﬁ%HFee way

T
volu 5 dIStrlg n rat|$ f th uction SI §P
preft t Bt warrxp mfjm E‘”&‘H&ﬁ &3S aFEFfE?é a%eliaﬂ Tessure

0 e AR B8 TP AR e o
chang!e#/ Sl ﬁftﬁé §l¥%5n sﬁiqur%F %g%wcﬁlgﬁ %’aﬂ/reﬁf(hg e refri %'ant flow

gerant pr essure ence an t er S
e G SO A 08 Bl oA B,

decr@i&@d B} €8t hiich NCTE 38R Yp l1Bie RSN Bt Db hudlel of refrigbra8X A6, through
It the air condltlonlng side has a greater refrigerant

the sRERSSHAEhréd WA e6eidengd Nave (102) fea@iisd uinRhirdRdS| A8 a redift of this,
flow volume di'stribution ratio between each port is

the reftizegafis® rhied theintiber Hetrdxichinget (M) intresey@yd, as a result, the
swi tching valve (102) the refrigerant flow rate of

capabiity semonide pooling isenhared, velilt thé eeffiperant fave raé of each of the
refrigerant of the third port is decreased by that

cold stecdge hibat suchanger (47 end diefrecize stragslhgateexchangef (319 deemases and,
flow ng through 15 the suction side three way

as a paltlt.ahé papability to prooile coldmorage/ fraedestayage drags.a le'é%fpte it
of this, the refrigerant flow rate of thelndO{1 %

becoeaé‘érpa&ﬁg@rz forhgse oapatubiiesdo spestantially balagen with gagh other, thereby

ca abiljty to provide coolin anced, while the
akinggi P(gsé#bifntp SPPBR‘EFSr%fF’éldSW%L%F@%a'U?Wt CIEPEY-d st or age
{01 05 ch an’g]éqh o fileroéﬁ Bl and g}sgﬁﬁgarmeeeczo%tr%i &gearlgnons 1n %he third

heating/refrigeration operating mode as well. In addition, when the load increases in the

v

operating modes (i.e. cooling, refrigeration, heating, first heating/refrigeration, and second
heating/refrigeration), the controller (80) controls the operating volume of the inverter

compressor (2) to increase.

EFFECTS OF THE EMBODIMENT
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as a result, the capability to provide cold
storage/freeze storage drops. Therefore, it 20 becones
possi bl e for these capabilities to substantially
bal ance with each other, thggeby nmaking it possible
to suppress considerable capability deficiency. [0107]
The controller (80) perforns the sane contro
[0109Per AtAORSchitkdldbevd, th hebordipas Mkﬂftﬁ@fefﬂé\%@itﬂ{%j@ﬁaratus (1) of the
operating node as well. In addition, en the | oad
embddhGER2SAHe tHe évﬁﬁora@;ﬁ?feﬂiﬁefﬂurﬁ%@ﬁﬁ ihlloc? hestxchaiger (41) is kept
refrigeration, heating, first heating/refrigeration,
highénharSée etghoZ&tinpaampagturebf the esltstaange aridfeceze siorapk heat
(80) controls the operating volunme of the inverter
excharpepy @Ss$r), (dching ofithe BawgathshE RSO plsheiHEy th/BRDIohEME three
28 [0108] As described above, in accordance with the
way switchigevave (92nppBristllewy the refrigetating epppodistoraficintly switch
the evaporating tenperature of the indoor heat
fromeme lopergting (nody to andtlagst withiug haying kaercali@neyapssaiing pgssure
__tenperature of the cold storage and freeze storage |,
differeage by aphuality @f sompmssozs gud withew thewped for wpamicRIPYaioRST 2
is acconplished by the suction side three 5 way
pressyfg fceniaHpe Valveée (102). This allows the refrigerating
apparatus to efficiently switch from one operating
node to anot her, w thout having to create an

VAR@%%@?E?@:EW@W%@%? ﬁ?gﬁ_ for separate . O
Bk TN R ———
pararg%telstbqh&qugt‘rhg%(}% Rree%’g?ﬁ 6P Retﬁ{jl gzl.r%ﬁtr the§NerfeP &Srfl&e§sor A5 the

par anme an t o pressure O

suctibf§ik AGEaRby s*@vﬁ@hihé“é&l‘%?fﬂ, onpressor (2) and the

suction side three"way sw tching valve (102). [0110]

(o116 a frh aStrsivatia8én SNhebmbbeinRAb IR fidollet (80) 6l PIhE Siiverter
('80) controls the inverter 15 conpressor (2) et

compseisof @)Rasaera®asddvh the Mpefcrituieadifibiched Bitweerbdt ta@fperithr of
tenperature of suction air in each heat exchanger

sucti¢d dir i BachTitht exetangdes (41345,851) aadnite tatettanjdraos (hafeirefter
referred to just as the "air tenperature difference").
refertad tofust as ther'ds terhperataie differspes”t uneotheti wdrds, dheair tampekature
__air conditioning side is the difference between the
differepapen Htepiecandityining sideisnhd diffeyence betivgan e temperptagy of air
and its target tenperature. On the other hand, the air,
drawn in by the indoor fan (43) and its target temperature. On the other hand, the air
temperature difference on the refrigeration side is either the difference between the
temperature of air drawn in by the cold storage fan (47) and its target temperature or the
difference between the temperature of air drawn in by the freeze storage fan (58) and its
target temperature, whichever is greater.
[o111) In this case, for example, when in the cooling/refrigeration operating mode the
load increases and, as a result, the air temperature difference increases both on the air
conditioning side and on the refrigeration side, i.e., when the air temperature exceeds the

target temperature, the operating volume of the inverter compressor {2) is increased. Here,

when the inverter compressor (2) is being operated at its maximum volume, one side with a
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20 tenperature difference on the refrigeration side is
either the difference between the tenperature of air
drawn in by the cold storage fan (47) and its target
tenperature or the differepge between the tenperature
of air drawn in by the freeze storage fan (58) and its
target tenperature, whichever is greater. [0111] In
highdr I%lir%elﬁgé}ﬁm{é QiR 8 thyOBBr difle {sMGven ;ﬁ‘eference and the suction
coolrng/r e the 25|

( efrigeration operating no oad
side t'ldh[:h;‘c; tchity vale ﬁ(}ﬁﬁﬁé WhhtroliddSodhdt thEPREERht TRW volume of

erence | ricr eases th on the air conditioning

the ofé §8e ergcrgggeali,eefgl%hﬁglger ation side, i.e., when the air
tenperature exceeds the target tenperature, the

[0118Per afh Adectnl WaRatidn 4Be bbedikRAt, SRNENESHO (80P ¢oritDls the
i'ncreased. Here, when the inverter conpressor (2) is
inver@icOfipaReIrdL pet catera basedox tiatsimpelature diffinenceibdovasnithe a
29 higher air tenperature difference than the other
evapaiating iempgratae qfrefiigemntanddtstatgettempetatan (hgeefietmefeered to
way switching valve (102) is controlled so that the
just aselie reftigarant fenmperataledifferefice"). hdnotleer syadds, ithe tefrégesanted
preferentially. [0112] In a second varjation of the
temperahsel diffenence ondhe ainconditiening sidy i hetcpeling epgsating mode means
i nverter conpressor (2) et cetera based on the
the diffssgnse Retvesndhg reanerrwre o€ refeigerantia theipdper hegt sphanger (41) and
erature of refrigerant @nd its target te e.ﬁ.ture
r

its ta{ae@g@mwwsfw}ﬁém#&pﬂg% hapd, ge rgirgepApt Sgmperst prence on the
ie R S SR Sebiob e e B e bt

di t Loni. i.de i h i ti
remppginpf O Efted 1o S RER s ieheBt D Ahi Y Pt esh e

on 8T B RABRAN st Dbl s v

the d?fﬁéi‘?ﬁrg%%{%e%n%é {e&t Pﬁ&e%r@fggeraﬁf in tﬁ@ﬁkgh LioPaYeMRatddBanger

eat1 ng operating no neans t di ff'erence

'(45) Me@et Rehper AR FhddifreRinct BEtWeaR HIRNEmMpE kR ot eﬁnt in

eat exchanger (4) and its target tenperature. On t

the fREASS 0RO Heat lbRehanlr (STLARITEs hRPRhdetiterediwhichéwn tegrenter.
the refrigeration side is either the difference

[0113t wedh tHik eadepfiip ekahplepwidén inahé t@dingNnefrigerdtioa opetating mode the
storage heat exchanger 15 (45) and its target

load irenpeesaind a5 @restinghelidffigeramaempeantiee diffenmct empeasat both on the
of refrigerant in the freeze storage heat exchanger )

air cqrisiifjoramgiside and am Yetrefrimeption sideg].e whehide eeirigeragt exgperating
[0113] In this case, for exanple, when in the

temperature ggacds tegerzat temperspae.dhe aperabeevelhme of gigdnverter
increases and, as a result, the refrigerant

comprespge FRisineraased e areavhandhe HyEECLRAMPTETFOF (74 is being operated at

its maximum volume, one side with a higher refrigerant temperature difference than the
other side is given preference and the suction side three way switching valve (102) is
controlled so that the refrigerant flow volume of the one side is increased preferentially.
{01 14] In a third variation of the embodiment, the indoor heat exchanger (41), the
cold storage heat exchanger (45), and the freeze storage heat exchanger (51) are each
provided in a respective plural number. The indoor heat exchangers (41), the cold storage

heat exchangers (45), and the freeze storage heat exchangers (51) are arranged in parallel
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20

25

air conditioning side and on the refrigeration side,
i.e., when the refrigerant evaporating 20 tenperature
exceeds the target tenperature, the operating vol une
of the inverter conpressor3g2) is increased. Here,
when the inverter conpressor (2) is being operated at
its maxi mum vol une, one side with a higher refrigerant

respet@VEIES aAH(!ﬁhéﬂ:(ﬁl‘ftﬁﬂl%f‘@? EORfbI$ R ineirke Eoﬁbﬁé@sdrﬂ%ét\é@féra based

preference and the suction side three way sw tching

on th¥ ali¥Bef Jilht &xhakgdnd (4] 45,515 th sptadtidn® Hasdd drpe adtio of the

fl ow volune of the one side is increased
numts of B ekétanbdrs (2B 45031M4h obération. hi Bakioatly) the icomraifer (803
enbodi nent, the indoor heat exchanger (41), the cold
contrslsah@@eheadongptedsan(® et ¢edérh basedchnt the nimberef Ieaoexabengers in
heat exchanger (51) are each provided in a respective
opergtionrifilhe hiaatmxchanpees @hodsy 51 haapreviditaeyel y i ddhberttheach other,
cold storage heat exchangers (45), and the freeze
whilesif ¢healpat traciangers (ln 45y ) @B1provided diffesenjbydninympgr fpinegach
30 respectively. And, the controller (80) controls .
other; the conptyeliardB0)eomtrolsshoinvensr compsesser @) Bhesaera basediandhe ratio of
nunber of heat exchangers (41, 45, 51) in operation or
the npmberofdicat ¢rchpngerHingiPEFHEn. nunber of heat exchangers

13 2452 OB  E5E SBU b R e e
o B R B A Bl R 4, B, 5

[ h h ile df. .
the Gt ah B0l PegSadent @ o, stutPrsfariol hctFaeSThe operaing
volur{ﬂ TPRe ifx&f?‘[& %%gl res?&rggi’s (1& EasE@N ! Fhed ﬁlg)in hé&hﬁressor

e 1 nver res et cetera based on t

) is{ %Jf'kl%?&fratea Eﬁtmmﬁ[ {ollfR! o Ghanfs r.aqaﬂgert ﬁgﬂ@w ABat

In this case, tor exanple, when in

exch&ffekd RApeRkibh 98 WAt DN ghRSAtRS bittle AREGef Siheall S ch@ffdrs in
i ncreases and, as a result, the nunber of heat

oper®i0naBReh prdférknctind thd Judtidn GRRItBick MWhyGiwitchiig vahte (02X is
t he nunber of heat exchangers (41, 45, 51) in
contiofled &é thanthierefrigasms flowhelopesiahe pge side ivinereaedtpieferentially.
i nverter conpressor (2) is increased. Here, when the
[0116)ver tlem foanipraiaion of (1) emisodreemgthepentioléat (88) dongols the
maxi mum vol ume, one side with a |arger nunber of heat
suctien cida tlzyes way switpking tvlyn (H12)hiased an the gheve-mantianed refrigerant low
nunber of heat exchangers in 15 operation is given
pressyradea thase igan inpreasa iprefoigentibigh pressurgepiriggrant gppdensing
valve (102) is controlled so that. the refrigerant
temperagyie v Piiside Air tempeghee. s dere; he refsgaraaphigh pressure is a pressure

oI ekrs bR, T AR S i
cooling operating mode means the temperature of refrigerant in the outdoor heat exchanger
(4), while on the other hand it means the temperature of refrigerant in the indoor heat
exchanger (41) in the heating operating mode. The outside air temperature is a
temperature detected by the outside air temperature sensor (70).

[0117] More specifically, when it is decided that the load has increased due to an
increase in refrigerant high pressure, refrigerant condensing temperature, or outside air

temperature, the controller (80) controls the operating volume of the inverter compressor
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suction side three way sw tching valve (102) based on
t he above-nentioned refrigerant | ow pressure, when
there is an increase in refrigerant high pressure,
refrigerant condensing 20 tgfperature or outside air
tenperature. Here, the refrigerant high pressure is a
pressure detected by the high pressure sensor (61).
(2) td MRrd=8E .1 | AEhAEmE ANER ISV R@r EQAPRERY (2)ds bamF RBerafdt ith g
operating node nmeans the tenperature of refrigerant in
maxinfi@n UhEe) theBP¢onditionaizide or(the refiiérhBor0sidé, Rehickdver is lower in
hand it nmeans the tenperature of refrigerant in the
refrigdtaletdbwhedsureeispivaingrefetehts ahditheRactivadidadirepesyadwikding valve
node. The outside air tenperature is a 25 tenperature
(102 &tcantrelledyo thhethe wfsperaniflow vehmer aftthe preferastial sid? @ increased.
[0117] More specifically, when it is decided that the
Altetnatidelpathe comtradizs ¢80) dnay doatrabthe isuctionassde threervedyrswgehingtvalve
high pressure, refrigerant condensing tenperature, or
{102) 50 thatitheagfrigeranhflewarlimes of the a sandibhisg sidg@y theowirigsrajion
. the operating volunme of the inverter conpressor 31
side,whickeyer idpwasia, (2)weingarant dowprespyre’s pasgetpresspig (instead of the
.conpr.essor (2?) IS heing operated at its maxi mum
refriggrpRilaw Rressus). (oL EHAagerans S ARp T RECHPe I I TR g PR ighpre of
si de, whichever is |awer i refrigerant |ow pressure,
the tePErAtHLS, OLiNCeBING AT ISIACFERSE- suct i on si de three way
swi tching valve (102) is controlled so that the
refrigerant flow volune of the preferential side is

OTQE%F‘%?SE’II]M%I\&% ernatively, the controller (80) may

con e suction side three way sw tching val ve

[01 lgi 02) §Qnd Q@(}ve.zc%gcrfb%ﬁ rehrg}%ﬁﬁﬁémf the m%&’:gggdg E})’rééqﬁa? E\Rritchjng

nditroning side or the refrigeration

valvi¥fi Q) &VSovided hO¥Bbw rﬂtc(r@éulﬁt%{%]liggﬁ{s.a N wRe P ERIAHEreS side

target pressure (instead of t refrigerant | ow
thredPW8p SWtEing VRve (A1) kRN foBVARP ERittHifg VAVP BAAbLIY oF.floW rate
target tenperature of  the tenperature of incom ng
regubtition. | aldogleeasese, tAOsdHd-Rr&MaGRb M5 dcOds1iBE absvetdescribed
‘above- descri bed enbodi nent, the discharge side three
embodiyneqanistobidimgl. val ve (101) is provided as a flow rate
regul ati ng neans. However, the discharge side three
way switching valve (101) nay be a four way sw tching
val ve capable of flowrate 15 regulation. Al so in each
INDESIRIAILAPPRAE AdHEAEY| on/ wor ki ng effect as the

above-descri bed enbodinent is obtained. . . .
[0119] As has been described above, the present invention is useful for refrigerating

apparatuses installed in convenience stores, supermarkets et cetera and provided with air

conditioning heat exchangers and refrigeration heat exchangers.



| NDUSTRI AL APPLI CABI LI TY [0119] As has been descri bed
above, the present invention is useful for
refrigerating 20 apparatuses installed in convenience
stores, supermarkets et cetera and provided with air
condi tioni ng heat exchangers and refrigerati on heat
exchangers. 32 Cdains: Wiat i clained is: 1. A
refrigerating apparatus conprising a refrigerant
circuit (1 E), the refrigerant <circuit (1E) including
.conmpressor (2), a heat source side heat exchanger
(%% , an expansion nechanism a first heat exchanger
41), with a first evaporating tenperature, and a
Vé'é*t‘d?l\é\f‘*h‘éﬁ‘il‘séxchanger (45, 51) with a second
evaporating tenperature which are connected, wherein
the refrigerant circuit (1 E), in which the first heat

et BBl B B 52 ks
T O B S PP Sl RS LT
Bt 48, FRE e PEROTEINS T AR e

eat exc
AL k8 2050 oot SR o

cdnnesredhe first heat exchanger (41) to the conpressor
(2) while a refrigerant flowng fromthe second heat

exchavtgetin (Mbrefrigkyart 6irt i 1G9 TR @SE0he (id) hedt SxdHaAE&qa1) and the
a state where the refrigerant flowng fromthe first

sehemt heat ehchagger (45191) bk ddpBectediiifaea Rkl)/is prdyvided, Withakebtching
while the refrigerant flows fromthe second heat
vadyecl1@aherpab s f flosite regtlhtor ampeamscted (02) suction pipet(6) ef the
where the anount of refrigerant flow fromthe first
copessex G and ée thedirst haatiexdhengrr¢dhicindabe seernh henj exchianer (45,
51Lrto_the conpressor_ (2) is variably changed.
51), the switching valve (102) switching the state of the réfrigerant circuit (1E) to any one
of a state where a refrigerant flows from the first heat exchanger (41) to the compressor (2)
while a refrigerant flowing from the second heat exchanger (45, 51) to the compressor (2)
is blocked, a state where the refrigerant flowing from the first heat exchanger (41) to the
compressor (2) is blocked while the refrigerant flows from the second heat exchanger (45,
51) to the compressor (2), or a state where the amount of refrigerant flow from the first
heat exchanger (41) and the second heat exchanger (45, 51) to the compressor (2) is

variably changed.



