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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 incliuding an air conditioning
heat exchanger for roomair conditioning and a
refrigeration heat exchanger for storage conpartnent
refrigerati on. BRAEFFEGINRARRNGLOPPARATIUSef ri gerati ng
appar atuses which performrefrigeration cycles are
wel | known in the conventional art. This type of
refrigerating apparatus has been used w dely as an
TEGANICKWFIEDDer for providing roomair conditioning
(cooling and heating) or as a cooler for a
[000Ef r i gdhatpeesefitdnvesition aeletes gerferalstozadfrigesmtinglapparTtuesand more
is one such refrigerating apparatus capable of both
partiulartyp trdd teifiogeratingappamtisdneluding ge airfieaditiohing heatexichapger for
apparatus is equipped 15 with a plurality of
roomtait ¢onditionim Eigeraiontwageichangse for glonggeompaptment
condj tioning heat exchanger and a refrigeration heat
refrigessti@iger, 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
i |l atjo f a single refrigerating apparatus of
BAFﬂﬁéﬁ{v@%bAggfh store air conditioning and showase
frigeyation.can be provided. 20 .Th
10088 o HeBisPRut BoraRes ShT HeefpP ser arengt Sislas e et known
. d-S_equippe i th . | yradi .
in ETINERET ol ¢ I el ot BlpbabuRl fiRBRLCR A2 WA Ly s an

air SondiiyRf f‘o%iagcgwa\l'ﬂk ¢8orh Egr%%n&i'ﬁgﬁibg g%(g‘:{ﬂﬁxg%ﬁd h&ﬁm?b br as a cooler for

condi t1 oni heat  exchanger an conpressor

a reffid & itof BE AR AR TGS sl thOlikde THRE is 38 8idnaRRTRAting apparatus
excthanger, the refrigerant in the air conditioning

caphi§ialof 8¥hRANQGRHitRAM ME coRf sftbrﬁgé.anfhej refrideeating apparatus is equipped
refrigeration heat exchanger 25 evaporate at different

with @ FRe Ak WF @lizdtidntstieshenbdkchinigebeinolimopassi donditioding heat
provi de, by flow path switching, various operating
exchiges afd aedftigéradoraliead pashahgdrgamitdenda fohimstallatidnyined r
conditioning is provided, an operating node in which
congatiynaaitate ot dredie. | spliwkisdéd) JRPad. Mo. 326328 handid, 2the’5022, A,
in which air conditioning and cold storage are .
justgryowbtdBationrofacmglereftigarytingapparatus 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 exchanger,2with 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
PREMBILEME ThHET TEE INOEENTION INTERDS TOSDIWE i oni ng heat
exchanger and the refrigerant in the refrigeration
[odmaRt exFhgngRie dasteibdd toprcatibnat vefHigemtihd@oparatus is provided, on the
tenperatures, wthout the need to create a difference
gad §ideviipe aitconditipriag hedtexbighgee withhe evepantigpréfure regulating
conpressors. This therefore nakes it possible to
valave hthvatlosis nipd arfperatsitoacafmplisk switthingef thetoperiting miades by
[ 0005] However, the separate provision of the
comstapbyrtaiding therevssaraiing prgssus inlye siakonditioning hest guehasgerebove a
of the air conditioning heat exchanger produces
cenainisttenbie sorthathereigera in theainnenpidiontie heargyshanger and the
arts increases; the cost of production increases; and
re laéranblgéh%fefrla%awié@h% AREEF g&%fe%l e{@@b%pOWlPE t%@‘é@ums
roblenms in mnd, the present invention

wifRoRbamRE] ) Crae bejfEeTIe T EEOPREB R YENeB D Erirgt

B oA B R o

i.r conditioning heat exchanger and a refrigeration
5t exchanger is made variable by the use of a 20

[Omgl T H%gveggrn{hleggé%%t% 8%\/'119&1?91%%0%1 ;Qﬁegslﬂ‘\éﬁggdl%sg valve

7]11n resent I nverrti on provi

onrfﬁélg% iy fstﬂc]-: Xir B cflp@mﬁéﬂéa@ Qk&ﬂﬁ er'RbBicePEOblehfsald d/thel‘?\vords

pro | em SO Vi ng ans of e I nventlon pr ovid

th@mﬂrggé}%]f cbRpbAGEpAtd 19&3@&@%@%&@ of prAdLL R Mdcrases; and the loss of
réefrigerant circuit (1E), and the refrigerant circuit

présbiak iheiedsddles a conpressor (2), a heat source side
heat exchanger (4), an expansion mechanism a first

[0b@st exohianhese {rdBlEmb on mied theapresenoindentiomnvasglevisad. a

second heat 3 ‘
Accordingly, an object of the present invention is to provide efficient operating mode
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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exchanger (45, 51) for storage conpart nent
refrigeration which are connected. [0009] The
refrigerant circuit (1E) is provided with a flow rate
regul ating neans (102) for Jstablishing sw tching of
fl ow paths between the first heat exchanger (41) and
the second heat exchanger (45, 51), and the
exc @S591) fhPdtolabe StieiPartm e REEpetatiah whith Aerostiiectsd of
refrigerant flow becones variable, whereby the first
[ootgat  eXbbadtHgtrafidcijcuB(IE) Beresdansith hdhiv iawabgulgitg means
(45, 51) differ fromeach other in refrigerant
(10D\Vfapestalishipg tsevixplkeing tofi flew pafl3MEBfeehnh¢ fiest heat sxchangdsl(éhy and the
sol ving neans, while the evaporating tenperature of
secdriicheaf exchtngee 645, 5X); had ercofrdidssorg 2 vich 2 gkraner thatrthe amount
that of the second heat exchanger (45, 51) by the
of réfrigerantiflew beeprhest Vanigblepaherelfy the firstfheatexshatges (41) ard thg second
Is established to thereby 10 acconplish operating node
heatgzichartden (45, ftiodiffer Fomesseln ather iBHEEIgCEHE GYaRgratss fmpsrature.
the invention provides a refrigerating apparatus
[00Klnpr i d» g fstrspblepesohng wepts, Pule e cvapeigtingigmperature of the

e A0S B RS A B Bt B
' [ . (41 i f]
N R e
45. .51 15 w [
el b A A RRRRIS, yooer e o erper et ur

00{ 35 o, kRS LIRS R i
| . ' . i i £t .
s R A7 RO e s

comprEddr 2972 MRl sAREsiERAGENGaA RS (4)2 BB BRtanSion hlchrG&h A first heat
flow fromthe first heat exchanger (41) and the second

exchftiler fﬂﬁ? WiENAMELEvapdfting fompepattulR CartATRIc8 66 Béat €20hanger (45, 51)
[ 0013 n the second probl em sol ving neans, the flow
with al€con@ @uhptiratiig tempeaturd ORjch ate caamgerdd.on the suction
side of the conpressor (2) changes the anmount of
[00tZf r i g&ihanmtéfriigkawnt cismitt(hB), it hbidhithe firdt bedt easleingergdil) and the
(41) and the second heat exchanger (45, 51) which are
secohimat exathanger (45,811 ate coifidead ift parallel étprovided, onre suction side of
refrigerant evaporating tenperature, thereby 25 i
the geworessar B, mithaflaw mite e gulating areanpe02) fayarighle shanging the
[0014] A third problem sol ving neans according to. the
ameynt of refiigasprtfloypfromrige fiesh heat cehanger @LLyKHbe sEENd heat
olving neans is characterized in that the flowrate
excfl%‘gﬁﬂé%’ﬁb) (QehHomPprEsSeT &4 t chi ng val ve (102) capabl e

[oog{sbfe' OVYn td%t s%ccgne ;lilrlo e}nos%lgrqg m%glgls? %ﬁat t%jw tra e ?eg%ﬂ%%lg Alans (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
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4 (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 probl em solving neans,4 the sw tching val ve
(102) operates to swtch flow paths whil e nmaintaining
the difference in 5 evaporating tenperature between

(6) Bf‘l.‘ﬁe kb gies&ﬁgﬁ) ﬁf&CtB FNORAst ﬁéﬁ%xcﬁaﬁlgér $1)288 ARscOSR heat

exchang , thereby making it 'possible to
excRE{EP(43), gp)ch oper atl ng node. EFFECTS [0016] Therefore,
i naccordance with these probl em sol vi ng neans of the
[00PsIEeS eNntln theQGefripéRitini Qg arBiyis 6EGBShied plobRnf $cdving ateans, the
regul ati ng nmeans ( Os) flow path switching is
switthi@Rivest 02Z) opetdtes tbRevitel Aparm@tlisnghileanpatairing theafifférerce in
first heat exchanger (41) is held higher than the
evaporatiog einipegtieperehuheint hédexchangnd4heatl thxsicandbeat
(45, 51). This arrangenent therefore allows the
exchafget (#5; &1), tgreypaalang s possitde topplirsteach bpehierg mode.
switching between operating nodes, w thout having to
create a difference in evaporating pressure by 15
|l oying a plurality of conpressors or to separately
EFEE% de a pressure regul ating val ve. BRI EF DESCRI PTI ON
E DRAW NGS [0017] Figure 1 is a circuit dla}%
[OOMJ. ch i heﬁ?fﬁawc%d?@erwgbmﬁ?ﬂPfe‘i’lF’E‘Lﬁ ViR mgansyp
refri eratlngftﬁg ar at us |n accor da

ool oy el eds Ef ) oyp@h swighige is

acc%ﬁg&;}%ﬁrw% A A S GO

nighe e ERepebis TrpfeGEl BER A HER eRiBb (158 s

arrzgl tﬂexje r@ali {4 %hg ?{fﬁ%&r ﬁhé %;gia}atgé Q\rc@(yﬁ) ficient switching
gp gur

S re rlgeran coo |ng/re rlgeratlon

betRB& e'ré}&gmﬂ&s 180t Bavink S0 &edRla |d1§£reﬁ&qﬁtevélﬁﬂrﬁﬁlg pressure by

r epr esent aV| or of refrigerant in th
emf189ink AHIh& [Ty FRoAIkQBor8 Bt MeePBidvide a pressure regulating valve.

€ present

BRIEF DESCRIPTION OF THE DRAWINGS
{0017]

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 6 is a refrigerant circuit diagram which

depicts refrigerant flow during the heating operating

node; Figure 7 is a refrigerant circuit diagram which

depicts refrigerant flow durgng a first

heating/refrigeration operating node; 5 Figure 8 is a

refrigerant circuit diagram which depicts refrigerant

f 1 ovpighute i6N9 a Fefripg@aAnErdufaliigharh FMafich @pias tedigpafRiv dging the

node; Figure 9 I's a refrigerant circuit diagram which
heaﬁﬂ@bpé@tiﬁgemba@er ant flow during a third

heating/refrigeration operating node; and Figure 10 is

a MHifirer7 is hasfrigetahCdirouitpligsantvehithéephehmbiigaramgfflow during a

refrigerant in the 10 third heating/refrigeration
firsolpetiag frefjgeratien orSing\Viobie; FOR CARRYI NG OQUT THE

I NVENTI ON [ 0018] Hereinafter, an enbodi ment of the )

pr edéipurei8nv em¢frigeranscivmitchiagrad whiclddepaéts refyigerantidlaygduring a

reference to the drawing figures. The foll ow ng
secenblerating/mfrigeration epssating mpds 15 preferabl e exanpl e,

it therefore being understood that the enbqdi men ia )

not FigerePded refsigeranheircuitfiagsem pehieh demes priugepat flow during a

.invention and its applicapility. [0019] Wth reference

third hegting/refrigerationperatias 2™ refrigerating apparat us

FER NI N R TN R R

. Super ket,.et cetera, The refrigerating apparatus
thlré%fat?%gr}rg CHUHOR PETAIPEANE bot h 20 refrigeration of

showcases (not shown), i.e. storage conpartnent

refrigeration, and room air cooling and heating.

BE%%%@DE oK @&gﬂ?igﬁ' Qﬁgﬁ%@ﬂﬁﬁ\tﬁﬁ%ﬂ ncl udes an

oor unit unit a cold

[0038Pr a9 .qléf@iigﬁftérl emBEHmRn{ 6ﬁ§@?re _Iﬁirﬁ_@ﬁﬁé&mstdeé\(%@kﬁ ird8élail by

iI's equipped wmth a refrigerant circuit (1E) iC

maRihf 86k enge AR lrARAP fieesh.ONTHE b SaTAdmidimyeli€an 2fentially
Additionally, the refrigerant circuit (1E) has a

preR@sré exanile tit thifefore Bathgi undegtoodhdt tieldBbodirhét ic abtdntended to
storage unit (1C), and the freeze storage unit (1D)

limétrtke scopaeftherésenpiavaitionland Asdpplidabilitef ri ger ant
circuit (1E) is configured, such that it is
[00$8] ect i Wethyefsminte todiiperelde theeers shown e otfrigeratiyg hppasatus €) of the
heating cycle. 6 _ _ _
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 room
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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[0021] The indoor unit (1B) is configured so as to be
able to selectively performa cooling operating node
or a heating operating node. The indoor unit (1B) is
installed for exanple on a6Gtore's selling floor or
ot her area. The cold storage unit (1C) is installed in
a cold storage showcase for cooling conpartnent air in
[o0R ilye COlTthe ShdUoR BBt BIBVIE 8&figuldiesotasfts Beable 36 solegivelynierform a
(ID) is installed in a freezer showase for cooling
coofif) rhti@iinodé or 4 Beatihp @pérareg indde.s HDhciadeor WBHTIDBPR installed for
UNI' T [0022] The outdoor unit (1A) includes an inverter
exagpipses siore's 2)lingdldop ur otheyared 0 Ewi ¢obhitnmge ahit €1 CBis)nstalled in
di scharge side three way switching valve (101), a
a caldistorage shoease Sovi cooling gopdrineent 22) theenold sigrage shpwdagy The
rate regul ati ng neans, an outdoor heat exchanger (4) . .
freege sioragginitd 1B) hdnstalleslinadieszeteshhwaase duicivating eOmp#EmeR alr in
econom zer heat exchanger (103). [0023] The inverter
the fisapngshawceas®) is nade up of, for exanple, a
hernetically closed type, screw conpressor. The
i nverter conpressor (2) is configured, such that it is
inverter 15 controlled to gradually or continuously

OUTRQORING une. The inverter conpressor (2) has a

[00%F ¢ h?ﬁﬁew@tcﬁﬁg bRk D ifgflﬁiggst a%?a%:pﬁiaé@l%ﬁﬁgiﬂﬁ?ﬂa%%i b
(101). . T i me i :
sw1Ec%xjng? %alvec:éﬁﬁ? %{lﬁéﬁ? os\{%h eet\ﬁaé/ v crhlin:%\/'\?aﬁ\;ee(rlﬂf)o TRL&HRYide

rant* pressure on
il 0RO R Bl 8 P SO0 B

(4) ls&@%%@ al gﬂ%%;éél%xj\%ﬁ ?igﬁ 'hegt%xgﬁﬂ%eﬁglqd e MbLORE hba %kchan?eer (103).

exchanger are described | ater) each opera

[0025] @ CARARNSRE cotmpreksor PG hidlik 8F of UeHelahible, brmetically closed
pressure in the i ndoor heat exchanger (41) is held

typE SEeWaRinprekhsy. | MKe iR te CQURMES8P(2) (LdonfiMredesuch that it is inverter
i'mpl emented by a scroll conpressor. [0024] A gas side
cor@dlle@to fragulyt@eontilpatlyaxphiangbimé.4) THe ineerter kemeredsari§2) has
the side of the inverter conpressor (2)) is
a dzcigepipd (5)iy fand cuntidoncatgaswith péirst ®prt of thet dischprgesideghree
of a 25 line extending froma second port of the )
waylbwittlang ealse (1) hr Blee oweyatingi vodumangf the inysrter @pypressati(2y 1s
l'ine extending froma second port of the four wa
congunlled ke Hgt thelrofigemn) pregsureen thedndasr sail's 6HBsidsdis &ﬁgaya feld
val ve (104) is positioned at a |jquid, side Snd of thﬁ
congtant o dPuiigihe hagtapevgBr oRemLing dReAcA & aFANpndgorhepgxchanger

(41[5%11%#11? ogthggr lge]ép g)gchYa%]gle(r: P4)I(%vh?chl a!rg Hés((j:ri{)clac{] l%te%ngacﬁ %Ser%{;:das a

condenser, it is controlled such that the pressure in the indoor heat exchanger (41) is 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



10

15

20

25

a second liquid pipe (10b) are connected in fluid
communi cation with the heating electronic expansion
val ve (104). The heating el ectroni c expansi on val ve
(104) is enployed to reduce refrigerant pressure
during the heating operating node in which the
out door heat exchanger (4) operates as an evaporator.
a sebbisd QI bRJe (L 6bretainzeEdd hageid comnsurBcatius tWithnthbedtinag
tenperature of the inverter conpressor (2) detected by
eleciropltCdxipamsion edIpe(1@u)r €T Iediranig él@&)onﬁm&‘umhswﬁvﬁies ¢104bmj
later). The first liquid pipe (10a) is connected in
emlbydditoeedury nefeigeiannpressute dumingnheheatipg ppergting made in which the
receiver (14). A first flow path (105) of the
outén heatiexehanigentd) epahmngean ¢vipajatirs Yo nomsu éxkxercifddliaged on a
communi cation wth the second |iquid pipe (10b). 10
sucfieD BSiting hemparatutoef theverstelompeessor((3) detected by a swediop! e,
a fin and tube heat exchan of the cross fin ty
temparagine saser (63n (whir) is @Sgﬁﬁgﬂﬁﬁéﬂe dTh%ﬁtSIt Hgwd mmlﬁﬁfly
to the outdoor heat exchan (4). [0026] Th
conpegted induid epppnawication pyth I"Iﬁé“ & anatnEct %Fi?é"e(f éf“) A first flow

d fl h

pack D33 P sRORRIgET R RRECE R L I GV TR sfampn ation

: third t de th t chi
with g glpesLIIécféﬁ in'f1uid communi cation by way

I I
[OO?%]Sa ¢ 1?66)21 00 L?aﬁre%?zha%%errt(aﬂlfs ﬁoF]g)\év%rRo;a}gssf"ﬂ gncgﬁ’l[%e ﬁlezﬁ%xchanger
I 3A

or RS e, SR BT oudon
heagg)gphgﬁ%eomge side three way swi tching val ve (101)

i uni cating pipe (21) (described later). A
[OObI\?\]1 e 20rxh & E&nﬁfe@%‘r f2)tHak A du Rl pipd 16t) Rendeetéd iv@mid

tchi ng val ve I's connected in

corrA IR ANt B f\ﬂéttphnfbfmeﬁorpﬂﬂé tt@ée \tvﬁbesxﬁlltkﬁiimg)ﬁalﬁé de2). A
three way switching valve (102). An interconnecting

thirdporidfike {ukiipn bide GEBOREY eWitéHing Valive (kiapiswonnattedin fhuid
way of a closing valve (20) with a |ine extending
corfuhQfiicaidroty iy pb4 tlosifig vhlee {20) mut/lm/losmpresﬂurm@smw(dsy
(3A). [0028] The four way sw tching val ve (3A)
[0023hf i guk Bkt perieli thetfatr Wiy switehing vedve/(329 it ernngetsd & Slt ﬁtué
between an ON state (indicated by solid |ine of Fig
corppunicaticowUE Fhegtaetion of i cateading yrost o Rk parvel e dlscharge side
Figure 2). The ON state allows fluid communi cati.on
thregewpresmitehing yalve €i0dhansk a ememppigatingaipn L) (fleperehpdpier). A line
third port of the discharge sjde three SWtc
ext%ﬂlx}&fremt}nrémerttqféhec HAYYAY &‘é&t&H ﬁ?lﬁ%%)f? corawategﬁ%%md

I nt erconne .
commun{cat?on w1Ct a sgco%g 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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8 pipe (17) and, in addition, allows fluid

communi cati on between the junction of the outdoor gas
pipe (9) and the line extending fromthe second port
of the discharge side three8way sw tching valve
(101), and a line extending fromthe second port of
the suction side three way switching valve (102),

pipeihi7) &doth ddagicat hieswhaid cofrenidatioh dbsveah tayandtion of the outdoor
comuni cati on between the junction of the line

gas p‘DﬁE ¢9)chindghd ligaestrhiliidiiron thosdcond pottef theidischangg eids itliree way
three way switching valve (101) and the communicatin

switphipg vaRt Y1013 nahdt dline exterdong framshepiepend Port eftlie sugiion side three
addition, allows fluid conmuni cation between the,

wayi swihingnabet(102), ghaie pi pe qthar)hand thet BEF plaiseallexisdhid ng
fromthe second port of the suction side three way

comgminication etveeen dhe(juoction of ghe uppadtenting fromdhehirddort Hghe

_gas pipe (17), the |ow pressure gas pipe (15), and the
dischamn side ithrge My awicingaalve 61013 pad Hercqryagnicahing piged21), and the

extend outwardly fromthe o%lgtgor unit . ( 1@)6 antfl1
outdaee RS RBe FAEnfVE 2gAibepilopa e cqpmynigptcn bdedyihe
intcoBNeRE RATHEF ({08 Hedins Sngists By D Ao PRt PG Suction

. th (105) d d fl th (106). A li

Sldegts{egﬁéﬁyﬁ@?"i‘:}‘%’%vgﬁfgs@@pof tg\év P?r st (fl 0\)/v pat hI ?(1305) 15

. ced in flLui \ : : . :
001 MR L) 6 OB S L . LS e
con%%clr;ri]il% %{qgféﬁlg«%ﬁ\?} El%eqa?%anéé‘d &ONs %&t%ﬂ%l blt?th\%érd’ib $rom the outdoor unit

e-junction o e connecti ng
| Qi Pd - i L ) el 16RAbNGithinai: bldobbet (14).
(lAé)’p&g\lﬁit%épllg tc&gghrogl@giv\alg?é {23) One end gf t he gecond( )
[0odjow paxd eé&%@izéﬁeswmﬁ%eﬁ(lios{]fslpﬂbﬂde@wmyﬂrgatdvopath (105)
by way of a check val ve ( with an internediate

andRY RESIH Bowphith ({00! N@wekteddingffrdriene endof the first flow path (105)
conpressor (2). The other end of the second flow path
is c6diRBdediis flodnvveah@dcation wWithiihd oatierapehiagtof dre rbgeivayf14)f The
an econom zer el ectronic expansion valve (107) with =
othdrhead of thrdfirsofiow pathh(@03)iin eoremctied di flyidtcowmmutscatioa with the junction
connecting liquid pipe (19) fromthe inlet opening of
of thheomectiipdaruiq pigk (1Bsnd arlingwixtendingtivang thegnlet epanirg ¢ithe
liquid refrigerant exiting fromthe outlet o e%i-ng of
recqivier (14 eiQnerend pd YhegsseendsBie pathi(hP@)us rornsete in ﬁ’fu f | ow
path (105) of 25 the econgm zer heat eé.changer (103).. h
comsppiesiinari Way elrecheek valye (Anith an inkgrmediats BessHsda (@ot shown)

o S SRR o SO SBRA HEh Y A g
in fgl?:{ti ggé%]?lglcgﬁ(?n:lgl%?vgy \éﬂug Igcotnlgr%izre?];feicstggr{igg%pan\é\ﬁin%l\}e%lbﬂ with the
junction of the line extending towards the connecting liquid pipe (19) from the inlet
opening 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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is supercooled by refrigerant in the first flow path
(105), and is introduced into the 9 internedi ate
pressure part of the inverter conpressor (2). The
econom zer el ectronic expamgsion valve (107) is
controlled in accordance with the supercooling degree
and the tenperature of refrigerant in the discharge
inteRhRBatk ?)esﬁfre bR of thé8h¥Rler EaTPeS?S (7). ( The eddi®migdretictronic
valve (7) i1s enployed to prevent refrigerant back flow
exphrlstR Yol (107)56 BBkt dled 1B agortumue eithahd supkrcobing degeed and the
conpressor (2). By introduction of the supercool ed,
temp&uturds e ipesant @f the déscharge pipe ¢S) of thdiimvenereomguiésaoe(2). The
pressure part of the inverter conpressor (2), the
che¢kwatvd €0) icanplogsiorpré@ht tefrigarant datleflow fom theiinigrmediate
over heated. [0031] Check valves (7) are provided,
pressespacttdfivie yertar coimpresiatd2bf Byhimtroflnasion|df ghg sippicpeled, low
(10a) and on the side of the first flow path (105) of
presstue refiipenamt née tarbaintesdiatepiesuIopat phthe yeripecqmypressor (2),
openi ng of the receiver (14), whereby refrigerant
the friverier eompyesser @2he ripyeséad fopm beingioaeibirted. openi ng of

o0 b SEPee vt ke sh Fopin GaBBE TR R TR id o
(1050pd & | Isiteialiye Torrdloes pach ) AP nggg%‘%%)?ﬁge}a Scrbdeth (103) in
IO TR e BT
. fri def j.Gi . i.de_of |
B

i I I Bk an
OBl AR e B PR R0 b

the ?1?%\8@? B ﬁx@teﬂ%\y ?ﬁﬁeli( 05) i @ ohdmfefdae BRIHARgdr(908)! NeFhe

port o our way sw tching valve (3A) and
g . oo o8 istetigi6ldaab prévknt @ frigerant deficiency

Conglplgsgilﬁéa gses‘ag%g@?ﬁ?%e O\/\é/ajty 28 svviP{lg}I’ﬁi ngbval ve (10%[), and
on T &idel S eneSinBSRAnng 1 BYWaEHSuthide tengseeatveyis (ob fudingiie hbating

connecting liquid pipe (19). The communi cating pi pe
opetadihl theédepr ovi ded with a spring- |oaded check val ve

(109). The spring-|oaded check valve (109) is
[008DNf | gURtRconmiuticating pigres2 k) whidk is arosuxsiary tinelist fluidly connected

but it is enployed to prevent fluid |eak from oo
betweauthe jmgtionoéthetline extsoding dronf the)firstsport ofj theifawp way spitching

liquid refrigerant at shutdown or when_each valve 25

valves(3M) 204 thd line exgensingsfsem dhesthird ppRipOGR dipghprge side three way

switching valve (101), and the line extending towards the receiver (14) from the
connecting liquid pipe (19). The 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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[0033] The indoor unit (1B) includes, in addition to

the i ndoor heat exchanger (41) 10 which serves as a

first heat exchanger, an indoor expansion valve (42)

which is an expansion nechdfi sm The gas side of the

i ndoor heat exchanger (41) is connected in fluid

comrmuni cation with the interconnecting gas pipe (17).
whith sdrPgs At skt Kanekchbfi®r, dnGndddr egpaionfvatvea42)nehioh idwat

exchanger (41) is connected in fluid comunication by
exp¥YorPhedagistn. | NdRGas sipantiedndooahva ckdi2ngei (i) ia commoted in

i nterconnecting liquid pipe (12). The second o
fluill BbRARMIVARGH Wit thd Butdrcbnpegimg(gh? pide(1Tonikacthe dtlien hand,ithe liquid

communi cation with the connecting |iquid pipe (19)
sidesoftthattidogr heat etvhanger ¢o0ris comnected A) fluidteeminnaicstion &z tvay of the

exchanger (41) is, for exanple, a fin and tube heat
indeocchpmgam alve (H2) withssedadnd intgrsennesting Hgwvidrpiped 2).4 3yheg sgcond

positioned in close proximty to the indoor heat )
integocmhegtiperliquitLyipe (12) CODNSTERAGLGRPMNTUOF3LPD THE thepqpnecting

storage unit (1C) includes, in addition to the cold .
liquid pipa §9retandingye therryedoor #5) (k). c hThedndesy hial exclpggr @) is

heat exchanger, a cold storage ex sjon val ve 6 .
for geanaple; astimandstube Aeat SkehaB sl FTOFHED PiPGui gné?do"é“ ﬁﬂrf?(“") is
the ¢cold storage heat 15 exchanger (4 i s connect ed
posftipned i) SloReRFA IEYatP%jb%’naS}or t%‘gﬁ%ﬁg%é@eletronagneti c
valve (7a) and the cold storage expansion val ve (46)
with a first interconnecting liquid pipe (11). On the

id f th I d st heat
CORPNTRALE YSHF, 3% onnect ad in fiuid communi cati on
it h t I . i .
[00%4] e c%pﬁ ﬁ&%gé‘ Hﬁlﬁl&?ig@h@&, ﬁ‘%}ift{ﬁ[ﬂgg ] coli§rofa@k Heat

St'orage heal exchange Is1n conmuni cat'l on

foythi QWeddng he & PhReld(stérhgdeidpaniibe valve
exc?%?%{ggmp r“t&ho Setr eaéuctei on si decgaﬁfgge way Swi %chiﬂraf;;1

(462(%%% is b B2ansivh h@hatti&h NIThd B e @lde bg il ditbfage Hedle
he 1 ndoor 'heat exchanger (41) is in fluid

excﬁﬁ%&' s amebi¥d Wofuidicomftinidatiern b Wag of an glegasmpgretic valve
(1 with the second port of the suction side three
(7ayayd Sieicbrbsterggs atparsiod 02ye (48y withrd fost oitertdrmettingiquad pipe (11).
regul ation of the suction side three way sw tching ) )
Ontiad other HaDR) the ighesidedf thg eoldrstorpgedsstiexshargen (4 as congpectsd in fluid
pressure) of the cold storage heat exchanger (45)
conuabihisatied with thedowgfressyrercanpipsr(EPsure  (evaporati ng
pressure) of the indoor heat exchanger (41). As. a
[008&kul t Dfe qold storagpbeat 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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refrigerant evaporating tenperature of the cold

st orage heat exchanger (45) becones, for exanple,
m nus 10 degrees Centigrade, while the refrigerant
evaporating tenperature of HH the indoor heat
exchanger (41) becones, for exanple, plus 5 degrees
Centigrade, whereby the refrigerant circuit (1lE)

 the 108t HblERBakbes %18 Bedondst for@khihipleeplus 6\dapeeaCemiprade, whereby

t enper at ur es. 36] The cold storage expansi on val ve

the fefi®derarft cchi€ (I Rhititates 8 BH Tl With dkifatistieonporuiidn/iempartures.
its tenperature sensing tube is provided on the gas )

[0039]de OfTht belde@iraesixprmsien Vubed (46) Evectempgeruré 48)sitivElwgpansion
col d storage heat exchanger (45) is, for exanple, a

valviei and a3 derh petuleshsing atteasipevidefl onhbe gasoide dfithe ¢alp etorgge heat
cold storage fan (47) is positioned in close proxim t¥,

exchamgth@5¥ ol Thestodd stgmehbeat cagluingenydh) (s4By examplpzHin and tibe heat
STORAGE UNIT 10 [0037] The freeze storage unit (1D . .

exchangbuafabe aroks Sntwpest dveadbstpeage fan@Ahisqsitionaq in ghpsegroximity
serves as a second heat exchanger, and a freeze

to thy epldhstorags paatsixehangel 48)-(52) which is an expansion
mechanism The liquid side of the freeze storage heat
exchanger (51) is connected in fluid comunication by

f I ti I 7b d the f
el St LR e L € el ve [70) ond e [roeze
3) b hed of f f t fi st ' R
00f 1), ARSRSE el ORISR s IS i
val 52) i t t LLi | ;
B T S v

is a&%gpa?‘nlsgg R chhflEm! 1 ?ﬁg ﬁq&itd%f(%%f TERLezc 8k ! g{r excBdnger (51) is

reeze storage heat exchanger %51) I's,

conﬁ%%ﬁéq){?gf‘gi@ RBI%l?lgﬁ[bﬁtiBﬁ'Qﬁwa? %?Em exERGngRctiealvB €719ra8 She frecze

eze storage fan (58) iS positioned in
b [ 2)Yvili0a biaBcH i@@d Qi (@8 Figendirdioff from the first
Stmggég‘%g’r?égel?'q?%% S SR T@?ogg]( e hooster i t
intekdonhedtHe! 11pl@Spipe pAgSt er conpressor (53) and a

super cool i ng eat exchanger (210). 25 [0040] In order
[ootgiat t Mhedwrpostatagagxpansipavatver(82)db artehpdrgtereasensitine expansion

freeze storage heat exchanger (51) may fall below the
valevampdtsatinperatizerpamsatgunie: isforowided gethages side phibe diseze storage heat

storage heat exchanger (45), the booster conpresso

.
excha&@er (34)- sThgfeemsmporegslust exchangps (3htis, 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 (§3) two-stage compresses refrigerant

along with the inverter compressor (2). The refrigerant evaporating temperature of the
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along with the inverter conpressor (2). The
refrigerant evaporating tenperature of the 12 freeze
storage heat exchanger (51) is set at mnus 40 degrees
Centigrade for exanple. [OOKl] The gas side of the
freeze storage heat exchanger (51) and the suction
side of the booster conpressor (53) are connected in

freczb wo%g%%cgﬁ%gaaﬁs@t 3RO LN8EBY @entiEPIIBFSL dxAfhple.

gas pip charge side of the bdoster

[006DTPT e53RIgak §idd of the FRBACGSAGe Redt BxéHaubél (SPIARIRDE AlckidA side of
wi'th a branch gas pipe (16) branched off fromthe | ow

the B6&3&Wothpd&Sor (88 Pae cdMectedhis flaldBddekm @@ Satiinpeit dfeh otiter by a
provided with a check valve (7) and an oil separator

conb&diing gAB pipiel(54)et The dichagé bid} ohtieibogstar camprkdsar (53 isaennected
is connected between the oil separator (55) and the
in fivdd e@amun@ati@swith pérdnol pas pipe4K) blarehipds fnpthe(&9 prassure gas
connected between the connecting gas pipe (54) which
pipdd5)s Thebmucdt gaspisd (16) Gfprovidedhwius hehedovmbves§3 and 4156
and the downstream side of the check valve (7) of the
sepiyaton €55)g ad\ npiipreturn 6ipeuhT)dtaving & ¢apillins bibvaigeonsieied bgtween the
_the booster conpressor (53). The bypass pipe (59) is
oil sepatatay(PBorngdshe eepnectingcges pire Bdbst er conpressor (53)
is at shutdown é%gr exanpl e. when t he booster ) )
[004Bnpr essbypasspipe K3 dheanngeied Btwseridie)conngeipg ggepigs (54) which

B N eSS S350k b OO0 hec
R AL B i SR MR B e Bl s
52 O R aPEATEORL RO by 59 s
B QARSI 0 n B AT lo) GOPEIBCEH Do
refxf%é?ﬁﬁ%%@g{}ﬂsé&?ﬁkb%’é&@ﬁ&ﬂ?ﬁre&%}@sf0”“5 a part of the

rst interconnecting 20 Iiquid pipe (11), while the
[ooggcond Tﬂe%ﬁ?ﬁ@&hm ) exRAIRRr ? {g?fstn[lé(%f ] E\tsla'-craﬁed plate heat

i Nt er connecti ng iquid pipe _ /
exchARE.C 0R bl R8lite %P BRs oW patls\(211)24d ) plsralfyfiseamdTRiweans (212)
the branch point at which the third interconnecting
are fforeeddvighip ehe shprebslarpcivasexehbinder @moY.heAtihird thterconnecting liquid
interconnecting liquid pipe (18) and the second fl ow
pipp 68N betRys ofTfremsthp rst dwbicogneetipatiguidpipeallVle (122JirstAow path
is made up of a tenperature sensitive expansion valve
(21 the supicernobingheat exdmngérm(@1@)founs & panp pHihie diest intarcoheecting
opposite side of the second flow path (212). )
liquid pipe (11), while the second flow 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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[ 0045] The supercooling heat exchanger (210) is

enpl oyed to effect heat exchange between refrigerant
flow ng through the first flow path (211) and
refrigerant of the 13 refrigeyating apparatus (10)

fl ow ng through the second flow path (212), when the
super cool i ng expansi on valve (223) is placed in the

| ) he
refi YR80 5B forst O ERLAOBERR HCREORENGS pefh (GEDR Lbel
i ¥ by 1 ' L1gdl dTRE RErigdkdat, cooled as
R R R G gt b
TRV Sath ¢011),34 passédINId(Gh tFeBrkEM
are%%‘i%ﬁg’gs?ﬁgﬂggﬁér}?%gﬁﬁt Rl ik ¢4 %1E§7 s prdo?%'ded Wit h
inte¥dhh Qg 3ROROSPe AN anPheR A5 ws Sbb@heis cold stirgfe Midefsceue storage
sensor Ffsﬂ?) for detecting the pressure of high
heafd@BSpets (46, gpfrigerant is provided in the vicinity of
the third port of the discharge side three way
switching valve (101) of the outdoor unit (1A). The
inverter conpressor (2) is provided wth a discharge
CON@RGdr aYBTEMsensor (62) for detecting the tenperature
of high pressure refrigerant. [0047] Low pressure
[004fdns or The e&frige@it dirsnitdbEkistprowjdadheith varienssensers anghyarious
pressure 15 refrigerant and a suction tenperature
switchess orA high)préssvre genset (G 1) fortdetectipgermaessuie athighpriessure
pressure refrigerant .are provided in the vicinity of
ol s theg)way

refriggeans LRI wiehitpe vEInieY thirdyrort frthe digeFessY _
swilghing LehvedDb) QabepYoariBiridhr oTheiBhr cphpjed G) s FRbvidea
SRR STDEES S Bl 15 Bl bR s

efri ndoor heat exchange sensor (71) for detecting the
a fggﬁad’g'rature of condensation or evaporation, i.e. the

[ooléfj”p er gjow fz‘f%“fffr %&éﬂrg %Sggk][ @kggt%gt?‘lﬁtgg ?Rersm{}@ 8F low2 grelg,sure

changér ag ensor (7 or

reﬁ%&a&mﬁ gjégg sﬁaﬁ)ﬁgéﬂg@rﬁﬁféjgeﬁs f(69PHr BEEEIIRhERImYefature of low

on t gas side thereof. In addition, the

preisﬂf@l%fri%ég%rgt afteyBbvidsd BY @¥ vaadifithe fuciieR PifeqEPertat Uverter

sensor for 25 detecting the tenperature of room
confprbssof @950] The cold storage unit (1C) is provided

with a cold storage tenperature sensor
[0048] Additionally, the outdoor unit (1A) is 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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(74) for detecting the conpartnent tenperature of a
cold storage showcase. The freeze storage unit (1D)
is provided with a freeze storage tenperature sensor
(75) for detecting 14 the coifpartment tenperature of a
freeze storage showase. [0051] Qutput signals from
the various sensors and switches are fed to a

the €81 d;rgillél:rﬁ kempbedRrel SHHOVEL 20 BloYage Rhéveddee 1) . The

con er (80) i1s configured, such that it controls

[0081)e  V@udhR sithalkTRn théaktiths $a5amE 866 oWitdhd} aredfod o cariroller
570052] 1n addition, the controller (80) is

(Sﬂﬁﬁﬁé\kf@ Bhgdn Fied1}. halhel donGoldrI(®9)Sis befiguegt; sadh that iotontrols the
the refrigerant circuit (1E) to selectively switch to
voléme 0Dihe MigveptpLEahpregsor(@)eandsso dref ri ger ati on operati ng
node, a cooling/refrigeration operating node, a
[005@at i ndn addtiat, ithgcontotier, (86) fsicoafiguredt sunlythaeit cogieslatlicon
operati ng node, a second heating/refrigeration )
opeagpienaf itegefrigotiat ciocuin(liNite slé¢nsiatiyrsyvitchfte h geoling apgrating mode, a
operating node. 10 [OQ53} By control by the controller |
refrigeoitiontoperating orwde poeaoling/refrigergtiar Apsrgengsmade, ercadng greyating
swi tching valve (101) is fully closed vvhe_ngéhte_ out door .
mogs atlirebhepinggeirigeaatiosapsiatiag apdeed sirond peptinggsirgeration operating
of which all of the refrigerant |s forced to fl ow
mode, ¥k Hurd hrstipg{reireyation OIEFFa"tDrgénﬁ‘%eschar ge side three

1008 S¥ioor Brhal B e anire ool Reesm o e e T A e
t he ti td d t 15 th f
way '.F]\?llt %’?%ﬁlza?% @Bit%l%ﬁgflggeggwgeggthg Ol,lt Qo8 ]tle%o?)ycvl\l,%?éeﬁ (@m%comes an
L ' : £l :
ol SHL A5l o B8t B BRO bl e i o

of tgcggirs%ag&gs&g%%gee i g\ﬁkdﬁiﬁ%‘ﬁd&%{ﬁ?g. mf]he%?ﬂg? ABNE rw}feﬂgﬁe

r at exc each operate as

ind S MENS@hanget %4 15 bEQM s doBlertbCiuriddahe h&Ring @peraBng &ldde and at

Is placed i'm the open state so that the discharge

theihESEURE tfidl pobt REhIOVEI1BseRIEhd RicBulk 6F GhichWIQT tiidv@fidegdnt is forced
pressure sensor (61) detects 20 that the discharge

to flvefoaids thé sédagd boier Ireddditunp desisothe h23t reccsendeperating mode
certain level. [0054] By control by the controller

whér8id)the indeot fat ekghanger ¢41)tane tisumttdeor heatcbxchdngee(dhaych operate as
switching valve (102) is constantly placed in the

a carldesed isisabetroltedrsucnthat these¢andgort isiplaced inlthy open state so that the
operated. 25 RUNNI NG OPERATI ON [0055] In the

dis¢hatgequissyre fridd belowmrrerigindpvel.avhenrtbe hightpresgere sensor (61) detects
refrigerating apparatus (1)

that the discharge pressure of the inverter compressor (2) exceeds 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

(lB) 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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performs will now be described. 15 COOLI NG MODE The
cool ing node selectively switches to any one of the
cool ing operating node, the refrigeration operating
node, and the cooling/refrigeyation operating node. 5
COCLI NG OPERATI NG MODE [ 0056] As illustrated in Figure
2, this cooling operating node is an operating node
covhine NMODE des only cooling by the indoor unit (1B).
[0057] The four way swi tching valve (3A), as indicated
by sol i Thd doating tndde geleeily swilvhagesanytaat ef the dobEn@bperating
state. The el ectromagnetic valve (7a) of the cold
mods, teagfigenition operaiignodeacnt i elotiopirefmgenation oparalingmode.
(7b) of the freeze storage unit (1D) are placed in the
closed state. [0058] In this state, refrigerant
expel l ed out of the inverter conpressor (2) is passed
COO[LII@GQPIPE&ATE\H&WDEOH of the discharge side three
y switching valve (101) and_is then dlstrlbuted
[Ooﬁéiwar déstiflestesitaddn digugas thisgeoling opesatigayodnis 2 opergeng mode
refrigerant condenses in 15 the outdoor heat exchanger

el B G, A 170 o

[003%0a) , B e i G éﬂ)ﬂs H&i{ tedby g‘dﬁﬁp‘tefﬁégufe 2,
chaia i totfe CESHE: | R BT o B gbRiyepaee unit
(1) F T ro e ghe A Rl of 62 o el (0¥ e n the

exchanger (41). The gas refrigerant resulting
clO%E(a%{ate20 evaporation flows through the interconnecting

[009@5 pi %&Z&m%ﬂ@éﬂﬁﬂ ekIIRH OBt b ﬁﬂéﬁef’@ifnpr@é@bﬁ @) ihssed

passes throu the second port of

thro%gﬁttlﬁ@sr@:c&djﬁoﬁ B B d¥RNargs Wi ahédgay @Jvl\f&m(g'l-gﬁ% (1®|1§1and is then
turns Into the inverter conpressor (2).

disteiblitet k&lfirﬁ@t}ie%utdo%la eaf gt )p eRhehBhtlyO0thé Pﬁl‘lghﬁnﬁfoﬁ"lﬁaises in
roomair cooling, i.e. cooling of the inside of the

the 311d66r hedbed Db (AHhe Thedlired afrigpantiramitaig frére condimsation flows
expansi on val ve (42) is superheating degree

thraagh thicofilsedqid pie (00a) breetsenpecayer(@4)] phses ‘éldmtgju théreonnecting
i ndoor heat exchange sensor (71) and the f

liquié pipe(k9)une tserthorugh TIRY secoitdl ipkercannegipig lisid pipe KE2)s Bors into
way in the foll ow ng cooling

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

controlled 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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nodes. 16 REFRI GERATI ON OPERATI NG MODE [ 0060] Thi s
refrigeration operating node is an operating node
whi ch provides only refrigeration by the cold storage
unit (1C) and refrigeration ty the freeze storage unit
(1D). [0061] The four way sw tching valve (3A), as
indicated by solid line of Figure 3, 5 changes state
REERIGHRRATIEN oOPERATING MddE i on, the el ectromagnetic
valve (7a) of the cold storage unit (1C) and the
[00&d)ect r akgbRidemativaloperatifpinodé is dneopferating ensleoriagepronides only
(1D) are placed in the open state, while the indoor
refriggepzaios ibenhevad]d etof a2 Junitq16G) ackafrigerdtiva byl the dezststarage unit (1D).
[0062] In this state, refrigerant expelled out of the
[0061]ver t Ghe damprayssotch{ng)vaiw (BAse dndicdtedlyiolidimesd dagrae 3,
port of the discharge side three way sw tching val ve
chaiige@ Fyatetodh¢ OFFGtadé. s tInjadditied, the alecemeagnetie velye g’r’a)g:ﬁéhe cold
pi pe (9). Subsequent ly, the refrigerant condenses in
storpgreurg Lit1§0 end eearlewseapgneés vaive (Tb)pf the fieges dorage unit (1D) are
refrigerant resulting fromcondensation flows . through
plaged dn fherapen siaty Wiilp theindaqr gy pansingralve (42) &S@f@éﬁ@&the fﬁa%?d state.
d passes through the c ecti liquid pipe (19).
00801 FhinTRniEnoi e xS sube COn bR e B isessed
1 and . one rt. of the.refrigerant .flo i .
thrcgh e R SRR isthereeee ke B gV ) 465
. .Storage e nsj val ve ) ' . [ :
ais B REA RS BT BRG0P SWeb AP I Bt phses in
ot ot . .
the FR0or AR EhARIer Y| ThLs IR Skt PR SN ol L TARA flows
a ke i aBpassds! B gh Me0
ﬂ“‘{“%g@r%’g{zgdﬂg?Byggé@?’egﬁgéiﬁ‘gﬁg‘é‘? (??i) b%/ way of the
conhé&REiqht iﬁ&ﬁ?&ﬂ@ﬂﬁh@l&oﬂ?ﬂh@ flr&3htercoanétting liquid pipe (11), and
evaporated 1n the freeze storage heat exchanger (pSl).
one HattSofdasrefi@icrrd SloaRtinto@hditdld B©raZe hbatarckangpoia) bpwaly of the
the freeze storage heat exchanger (51) is drawn into
cold frerdge espawioncamer(d6sand i§ Biporatal mahprad sethgehentesxchager (45).
is then discharged to the branch gas pipe (16).
[0063)064] Okhthe gtter harid, ittgpeathertparted e iqugd fafogeravtflyoring thopugh the
in the cold storage heat exchanger (45) and the gas .
first isfar¢qpaecting lepupdpipe 4110 dlowsfthiokgh g@dmr@ih ligoidanipe 616y, flows into
53) join together in the | ow pressure gas pipe (15),
the fgeze fieragehegs gxqhangerddham W?k@ﬁgﬁ eeag foragreexpansion yajve (52),
port of the suction side three way switchin vaﬁl_ve .
and(ig gvaporaied iy the Ereeaasiregs heabaisarges (51)2) Thisgas efrigerant resulting

frorﬁ{e%%%%%t&%%ﬁﬁl‘a&? fr%%lgt%?otrggel l%ap g}{cggr{gré? ?515 % rg\%1r1 ?1? ’[ﬁef lgc?o%%er

compressor (53), is 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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refrigeration, i.e. refrigeration of the cold storage
showcase and refrigeration of the freeze storage
showcase. 17 [0065] The refrigerant in the freeze
storage heat exchanger (51) 1% drawn into the booster
conpressor (53), therefore being | ower in pressure
than the refrigerant in the cold storage heat
[0065C hany8k réfiabrants tRe 184 stor@de Heldt Sxchhfder €XBTPIRWNLIA® the
refrigerant tenperature (evaporating tenperature) in
bookRRe chhipRERT %53%,2@@1%%}@ dting1eReig prestird thdnahe rafti gdramus the cold
40 5 degrees ntigrade, while the refrigerant
storagfpef akehatgdr¥Siporsatd lguit efgaBy fir exahplenthe hefrigedadt temperature
storage heat exchanger (45) becones m nus 10 degrees
(evipomitingrtaieerafud)Gh khd fncead diordgerheat dxehalmgr €d) bécoppsmings 40
of the cold storage expansion valve (46) and the
degaeeg Ceatigiadeypdrilerthe wifrigdrantitersperatust @vapmaingrampersure) in the cold
val ves (52) are superheating degree controlled by the
storaperhent sxchapgedAS) hegomapmnus\iifi derees Ceniégradare i n each
of the 10 follow ng operating nodes. .
[006d0L | Ndn RedtifpIGRdTaTee CrERATMENG Mo plopey pxpapsion valve (46)
illustrated in Figure 4, this cooling/refrigeratio .
anddhe Aegreaigf rsaEg of thinfrecgs stosagefiPAREE VY SHO P B SpsEheating
cooling. by the indoor unit, (1B), refrigeration by t
degeis epnuslied by algéeramr?m(mxsmé H’?eﬁe‘?’lPF‘é isihe Fpe By gl the
fllfreeze s%orgge unit (1D) at the sanme tinme. [0068] In
ollg¥ g SRSFEIREIN94eSi cat ed by solid line of Figure 4, the
four way switching valve (3A) changes state to the
OFF state. Furthernore, the indoor expansion valve

' 7 f th | d
COgﬁ%%%%%EE§F$t§§%§$qgﬁgg§%e e §¥$?gngéngtic SaFSe (7b)
th it . i
[oogz)]e e Ad ﬁﬁ&gaéécf %Bfggfre l&?ﬂﬁﬁq&%@lgf?ﬁ%iﬁg@ahoﬂ bﬁ&ﬁ@nét RolER an

n state. I'hthis s refrigeran

opeBatRR thedk Whikh Blovidi8 cbBNISY Byethe GRIFIE QRS PIBY, Lfrib&rai@sbethe cold

through the second port of" the discharge side three
storaY uBitA 1)) hﬁtﬂre‘(ﬁéd&‘@ti&ﬂ%&ﬂw FReze Abrape wliv (1Y) dt dwadad tihe

out door gas pipe (9) ubsequently, the refrigerant
[0068ndendasaddifiontdéndivdteldby sdirblinecofdigurgdl the4dur Wi switching
liquid refrigerant resulting fromcondensation flows
valth@ayghanges sfate tetthe Offfiischtpi darztadre, thatmelosr expansion valve (42),
receiver (14), and passes through the 25 connecting |
the lelegrpnagiqtie valve)(7a)afdhs cadd stopagehmitr(t Gh and e ¢legtrpmagaetic valve
first interconnec;iﬂg [iquid 5ipe (11) and the second
(7b) af hedenesipfagg unit {LPXarpia @lacgdin the open state.
[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 second interconnecting liquid pipe

(12) flows into the indoor heat exchanger (41) by way of the indoor expansion valve (42)
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[0070] The liquid refrigerant flow ng through the
second interconnecting liquid pipe (12) flows into
t he i ndoor heat exchanger (41) by way of the indoor
expansi on val ve (42) 18 and 1& evaporated in the
i ndoor heat exchanger (41). This gas refrigerant
resulting from evaporation is reduced in pressure
and W\&RApHALSE i ¢hd indestdHRat dxehapen(d).poThis gés fefitgesart tésnlting from
side three way switching valve (102) via the four way
evapotbticihis Rgluead itepréSM)e Wharpastiag tiroaghr the sevend pog of de suction side
pi pe (17), and returns into the inverter conpressor
threé Hay switching Vhlvei10)eiothh ésurheaydswithingpaite (3A) tiom the
liquid refrigerant flow ng through the first
inteicoheectiop mes pipa§l 7)i and rdtupispieto the inviettengonimessor €a- col d
storage heat exchanger (40512 by way of the cold
[00E ] or ag©ncthp athei handy ane/pary afghe éﬁmdirgfrlgwapbﬂ@w@a thypugly ghe first
~cold storage heat exchanger (45), and the other part
intersonpersingiliguidpipefld) Jewa o thegpichgorage beasgxehapsey @5} by way of
interconnecting liquid pipe (11) flo t hr ough t he
the ¢nld gEkage; XprRpiGH Yevq (#6) andr i qurﬁ%mttﬁg C?Qé&‘ggf‘s‘fe& e¥fanger
10 heat exchan

(S Rpei R A OL Tred s e té}%&ﬁu@ SisR e ir A Gangting
) )..Thi frij
LSO ORI A b AL e

heal SERELE () Bt ThET oo Rt HEer Rl {{RBP5a Refaporated
o 8y TR By, S5 BN A 8 U
in thé¥Pee83rd eneg@é{cﬁfr{grg% @P ANra®t R&b igtb Ridler 86mpiRSsor (53),

ooster C ressor oln together in the | ow

E38Rred 884 BipRfled foothe bideh EAEDi d refrigerant
° ‘et urns, re%i a thﬂé% tehi rde port%ofplFﬁgﬂgucti on side three

[00YHY SWThe Hafbiadring ab 3Qeshlt of Y &pdrdthoni iRles dodd storage heat
conpressor (2). [0073] This circulation is repeatedly

excREIREP(AFB And thetdae retiyeraritierpéll gdasmmofiihe boostki cugnpresser (53) join
cooling of the inside of the store, sinultaneously

togethértin shcloaggressaregas ipiper(d SY, efid thgenepedrefrig@art refurns, via the third
refrigeration of the cold storage showase and

port &ffthé getiahisole thifee whay sivitcking valve (B, inshibadnyvseter ¢auragsor (2).
Here, by making reference to Figure 5, the behavior of |

[007Hf ri gél%n?m@quwmongs teneatedp peifomnadep thejehaeffesh room air cooling, i.e.
operating node is described. However, for the sake_of

cookingrpf theilesids effhe sioee. sisadiapprushivit stoFrge sepgmpht refrigeration,
ie. :Fggger:réﬁg% Igﬂ%:@ icgldt(sgq(?;ggeracs%gg;:néqzegng%‘t?ilgé%tigg gf {h%(%geleizg gorage
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




[0075] In the first place, refrigerant is conpressed
up to Point A by the inverter conpressor (2). The
refrigerant at Point A condenses to becone a
refrigerant at Point B. Onel%art of the refrigerant
at Point Bis reduced in pressure down to Point C by
the i ndoor 19 expansion valve (42), evaporates at, for
expENsIdIY fve @R) S vEpaIeEs ee forGrhbigl plde 5 degreeedemipdadenis reduced in
pressure down to Point E when passing through the
presaeahevipiorfoiafE then passihp dirosgloihe séroad portayf tlsvduction side three
valve (102) at Point D, and is then drawn into the
way swiethirgy vabenfl02ps doir(t D), and Qb Z6Hiralvm iadhe invarternrenessor (2).
of the refrigerant at Point B is reduced in pressure
[00%awn 5 In addoomtonE phy of the refvigdrast atrBojet Rispaduned in prghspee down
(46), evaporates at, for exanple, mnus 10 degrees .
to Poamith yr thd eoldastaragesexphesiordyavm(46hteyaparatep ply &rtegample, minus 10
conpressor (2) at Point E. [0077] Additionally, ane
degprgs Ceptizrede apd iy thgedmivn iato theinvertey qosnresgoic@y 2§ Fpint E.
ressure down_ to Point G by the freeze_ storage.
[OOIé)ZJpans i“giditiomally qns partoE the refrigerant at Rpinl 1§ rﬁ@%:%gﬁ%pressure down

to R BB Po e es AT R0 S RNGEA S e 180N P pgoser
con%pggsrsglg@&re?trva}%)g%% gtz iog&x%rggggo 3k ugﬂbrh[ggr@{a%ég@%gq% ?nd is then

cra 3 FRERfole? B B 0l BRI S Yo (AR E8280o Pt
o BSOS o8 BSEELBERGI s infr B RO e

[00Y&Y Swﬁms&%)e\iaawge, (02 geBRR i8S refP¥erah¥QrRHAUE) evaporates at

conpression by the booster conpressor (53), there are
diffefefffeRpetdti8 byl itelsQERIH sidOthRIAPST Atitchihgh RN 02T Besides, by
HEATI ﬁ% MODE T:ﬁe heati ng node is sel ectgit vel y SV\#t ched,

twobéfa%ecdﬂﬁr[p?éssﬁ?ﬁefth§ BebsRY chh@resSB3)0 tHed ark 8fatedtthree different
e

ei ther one of the heating operating node, the first
evapeatiomghipetativger at i on operating node, the second

heati ng/refrigeration operating node, and the third 20
HEAEENGAGODE ri gerati on operati ng node. HEATI NG

OPERATI NG MODE [ 0079] This heating operating node is

an opeiTat beajingouedevin sdectivebiavdished byyconhelapersgsed\pytthe

indoor unit (1B). The four way sw tching val ve (3A) . .
congRHen/88). s gitleer e phihe hegingnepsiasing meds, thedirstheatingsgirigeration

solid line of Fi %:Jre 6. The second port of tcpi )
opeéqtgwgﬁg(pcbfetlgzi sgeend heating/refrigeration 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 iﬁdicated 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 additicn, the

electromagnetic valve (7a) of the cold storage unit (1C) and the electromagnetic valve (7b)
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three way switching valve (101) is placed in the

cl osed state. The third port of the suction side
three way switching valve (102) is placed in the
closed state. In addition, t#e electromagnetic valve
(7a) of the cold storage unit (1C) and the

el ectromagnetic valve (7b) 20 of the freeze storage

of thétrbezt hkagd it BY 88 platel MetHelhssed sqteat €. [0080] In
this state, refrigerant expelled out of the inverter

[008@NPr S5 His {2k, RASEREMt expulled ot sthie irlverter qoaipreabr @ @asses
di scharge side three way switching valve (101), then

thrdulgh eheghird pbe off eherdisuhyrgs slde ahiea gvay aivitehing Aplve dh@il )t them through
through the interconnecting gas pipe (17) and 5 fl ows

the fotr ovalybeviichingonlvieddA), axd Henglmougit he infemoanedtimg gas pipe (17) and
refrigerant condenses. This liquid refrigerant L

flowsiatd the mglobr beat exchdeges 441)orhdre dwsrefriperany bonrdsasese c Ghig liquid
interconnecting liquid pipe (12) and enters the .

refrigecanit vasnltipg AJom Suisisnsgtion floys thraugh thgseepnddntercganegting liquid
flows into the outdoor heat exchanger (

4) b f .
pipe (12) Pedh6itor (b8 Eeeir oL, o ipRFRIRS At 45 Cesh oavs into the
evaﬁprated in the outdgor heat exchang%%ﬁg4). The ﬂﬁﬁ di
outqloor hpgeanepiedl bY Midy of Hisesined/apanni¢ PaRnyas salye (T04) and s
v Ryp i g ool 06 P e e B B
vt S G S G b bRk By sicing
[ | at,i ' tedly .perf .
waf L B bRl RRE LS BE EC P Ao IE G0 168 et

2B A
efFERHRLAIF Hngffti?]lg! i ﬂeﬁﬁ%@?%&ﬂsiﬁ@ of i@ sRrgssure

correspon saturation tenperature based on the | ow
[00BT1ESSUMeRPRE 0F opdrng Hihe BEHIn@RidchBnic @APAIsRinWatve (104) is
detected by~ the suction tenperature sensor (67). The
supB@ghaf) QlorRentrdeddepbiting 66 G présspRN®Inespondingesatudtin
i s supercooling degree controll ed based on the
teniperipee dhdtd @ndhd Rt grdssuye dehsors (659 66) freladn the xavhzenatere detected by
sensor (71). The controlling of the degree of opening
the afictiohechpatiungseak@q67)0 niThe Fogrex pénpénimg oithe endovOeypansidn valve
the controlling of the degree of opening of the indoor
(42pispapsionlinguziiee conpylledriasechen thanemparaturedetesii¢doly g indoor heat
heati ng nodes. FI RST HEATI NG REFRI GERAT|I ON OPERATI NG )
exciyame spues $71)ThiThe contellingeefithe deares of erening; of thoohrafing plggtronic
node is an operating node which 25 provides Eeat'ng .
expgysiemyalye i) andhthe cpntpyliing af the Gegige PbAPHIAS e %B}dl&o expansion

storage unit (1CQ),  and, .
valve (42) are the same( in t}le fo?lowmg heating modes.

FIRST HEATING/REFRIGERATION OPERATING MODE

[0082] This 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 exchanger (4).
[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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refrigeration by the freeze storage unit (1D), w thout
usi ng the outdoor heat exchanger (4). [0083] The four
way swi tching valve (3A) changes state to the ON
state, as indicated by solidl |ine of Figure 7. The
second port of the discharge side three way sw tching
valve 21 (101) is placed in the closed state, while
(10118 plabéd 1@ RO Elos@ stitbewiileothe eirdspateoft the ectiongide three way
swi tching valve (102) is placed in the open state.
swifcHinghalveq162) it prcel @ahe opagunee.i cFurdleraore( the)elastrotmagnetic valve
cold storage unit (1C) and the el ectromagnetic val ve
(7a) dttahe cdld stoeadenmitA@ C3 and tgelectrnimiagiietio)vaived 7b) efdbel ficere storage
the open state, while on the other hand the heating
unitg([t B treqrlaeed 5n thepapas isate, while en thieoather hang theckegting elepisonic
closed state. [0084] In this state, all of the
expawsion yRdvad04pispdceéth Barclased stalg- i nverter conpressor
éf) is fed towards the third port, of the discharge .
[0084]de t fn tis sialp, alwh therafesrantaspelighout of fednverter compressor (2) is

refrigerant passes through the four way swtchi .
fed {arayds oo Apirchpllt OhGR 4 PEHG HOE FlEee VAY SHEGRABEAIFR Ggks This

' 17 d fl into the .ind t h

rei gt ieru TN ot P VARG SHAE ACRLn e P e
. fri t ti f d fi £l
e e A PIEQ) DIRGIT B P R ploph L ) AR e

th h the fi . i i=qui '
SRR 58 FU R RRURREK DAk L S ol BV aro

fi. <. " i i i . A

e A b BB SR b0 B bcing i
pip@{119.n€ col d storage 15 expansion valve (46) and is

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

[0084E Ot htsle AdNH thd BQUiIQTTAEerBA floviihg EIGugH MYt interconnecting
refrigerant flow ng through the first i1nterconnecting

liquid gwemglﬂwvs(iﬁtb)thé koSt drietieatexchender 645 by Waguifdhepdcde storage
(13) into the freeze storage heat exchanger (51) by

expaiio0alvh 616) aed revaparaed én thepahbstoagy htar exdiaBerdAd). i n the
evaporated in the freeze storage heat exchanger (51).

othdittiand ghs othef paryef thatiqnidsafrigerat flowingsthequgh shd foust inferednaecting
20 freeze storage heat exchanger (51) is drawn into

liquith pipe dbBtiErwsctbromgb shechragddiquid pipp (EDSeig the fieeze staapge heat
then expelled to the branch gas pipe (165)8. [ 0086] The . .

exchenger (1) byevayrmf thefeqze istogpgereaprrsicipei ¥e (Sdhandyisengpged in the

storage heat _exchanger_ (45) and the ga T effrrl %er ant . .
freqzg stordascheat axcornach S 1poohie .gawggeeégga suftgg) grgeyaporation in the
free%;g ,%g)té&%}@lp{] ?x&ég%é‘?? \(%lslrlsﬁ ragrg Sﬁg gﬁq lﬁcléﬁ'?er gg’r%}afessao? qsg),hgompressed

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 showease. In other words, the refrigeration capability of the cold storage and
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25 inverter conpressor (2). This circulation is
repeatedly perfornmed to thereby effect room air

heating, i.e. heating of the inside of the store,
simul taneously with storage Z2bnpart nment
refrigeration, i.e. refrigeration of the cold storage

showcase and refrigeration of the freeze storage

freeSH QMBS fmits (LQUIH! i VI smolddof ERipbigieh atitpR if dplakid witly the
of the cold storage and 22 freeze storage units (1C

heaﬁﬁ? capabBity bie atddon imio {1 By AR dliedrhaumt b€ asndehsation heat, whereby
bal ance with the heating capability of the indoor

100&héat (&Byeryiis achidved. anmount of condensati on heat,
whereby 100% heat recovery is achieved. 5 SECOND
HEATI NG REFRI GERATI ON OPERATI NG MODE [ 0087] As
illustrated in Figure 8, this second

SEG@ND HEATXGIRISTRIGERATIOSY PERATMSHMODE a heat i ng
capability excess operating node in which the heating i

[008Epabi |Aqiﬁus1fat¢dwie Figute 8r this secend heglingfeaft geratiauepsrajing mode is
during the first heating/refrigeration operat.i.ng de.

a hgatipg SRpabHity suecshapaiaizng Hede @fwblg%ﬂlﬁthee%n%wg‘&ilryn%{% fdoor

g

Jis_a heat recovery, operating . 10 mode when the heatin
unitQ B Heeqrpss Safplkl%@rmsdls%?irsah?%tmég Y1SHEHRRECTaUR AL |

ML e —

mof G Sie g UL oo Shunit (1B BRYSHdsSommlus inthe first
.80 t .ol t d t ot , d

b S A SRR port o oo, and

[oogg\f ) icﬁilfﬁoﬁt({eitet}'d&? ﬁ{g %/e. }ili%% g{égsaﬁié %@ﬁr @) Sh0e UNCRRp¥Bssure of

g valve anot her way, only

the et feD& ANk ssoP [2) @xEde@Wa kakAn FRRE MEcdtroBénNB0Pcontrols the second
condensat’i on heat necessary in the indoor heat

porEHCERAISIA refrfbbrant SxRASE 66k dHHEORFBridrienipidsist @PIstdidtibuted by

t he i ndoor heat exchanger (41) where the refrigerant

the idsscBARE 6ids Rtee Wag sitchlhg valeé (10g§r afthted @aothesd way, bnlymefrigerant
condensation flows through the second interconnecting

of 4 flewirste phpbld df2iviap dondeapationrieatgiecedseryfin th indoor heat exchanger
interconnecting liquid 20 pipe (11). [0090] On the )

(41pishymsseddamdngh He thied ponfo theendaet heajerelrngenddé) where dhg refrigerant
of the inverter c:c_)rrpressor.(géﬁ)r passes through the

is condansel]. pSFtte lisfuid terighiran hiegulfinesfirers condensatigayllowg theweh ghe
valve (101) and is then distributed towards the

second thoweongwsting keuid gipe (Eirad dhethropeh heetirst wfgreqrapding liquid

_condenses in the outdoor heat exchanger (4). This
PipEi(Hi d refrigerant resulting

[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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25 from condensation flows through the first liquid
pi pe (10a), enters the receiver (14), passes through
the connecting liquid pipe (19), and joins the
refrigerant which has passed3 hrough the indoor heat
exchanger (41) in the first interconnecting liquid
pipe (11). [0091 ] Thereafter, one part of the
liquﬁcﬁfxiﬁah 9R) AWdtvsTihOhe 018 Bloeipe helthichdngst (45D eRahe 664 parp
23 liquid pipe (11) flows into the cold storage heat
refripefAM@ GSapdrd@ll. WoartRe biher long, thabther bart of terrafigefant flowing
evaporated. On the other hand, the other part of the
through thegfrsainteré dndeéting liguint pipg (119 lewisiintetthé fiterestmmagedteang
liquid pipe (11) flows into the freeze storage heat
exchapea(fd@ whetzlthe viber part redrigarivgnis paporatek r iThegantefiigerant
evaporated. The gas refrigerant 5 resulting from )
reswtimgiipmtavaporatiort inghe odld skragediget drehangsk (452 age the(ges yefrigerant
and the gas refrigerant expelled out of the booster
expelberouws of e Hovsier edmpressey (530 efien eyapomtiomn the &igeze storage heat
storage heat exchanger (51) join together in the |ow
exchanees (g jqja togsthse i ths Jow aregsure gaswipg g'(ﬁg"é’é’ the merged gas
refrigerant passes _through the third port of the.
re g SROo6] BB B PSR Euioh Sl BTE B3y swilime valve (102)
returns ipnto the inverter _conpr.essor, (2). Thi
and s RE 8101ty MVETtFeoBAressPy o 105 REad remsafegdly performed to
effect roomai.r heating,.i.e..heatin f e NS .
thergs Bbes B et S s e 5 17 TR (B bR sliaifoully with
refrigeration...i.e,. frj '
stofae RS Pespipyrfrio T IBRBH A Bhe LIE O sBEQERBEa

refl‘gé%?%{ﬁ)‘rﬁso?ﬂi]é dﬂee% Eﬁﬁ%@%;ir}g%?askh erd &héd WelatthOR 5 ?ﬁlﬁ%l’?éﬂl%a;p?ibility

e Co st orag reeze storage units

£ the Eold sRE HHee?f st6MPARRL (1€1) 1D§3le. tHeSamdtint oPdvaporation heat, is
Otggl%nce %?%ﬁ tﬁg h%at?ng cggabip?tibof t he iﬁdagF uni t

outF Bhlande With HageatmbedpabilitylSf 16O HLBS @it AB)NEA the @Rshnt of

only surplus condensation heat is rel eased outdoors in

corkiBisafbh HEA! andedy sieyioh angRhsAiéh hediti Rllkased outdoors in the outdoor
HEATI NG REFRI GERATI ON OPERATI NG MODE [0092] This third

hednesdhanger(4).r i gerati on operating node is a heating
capability 20 deficiency operating node in which the
heating capability of the indoor unit (1B) becones
deficient in the first heating/refrigeration operating

THIRQHEATINSG/REFRIGERSTION; QPERABING dfeP]t i ng node whi ch

is deficient in the amount of evaporation heat. [QQ93]
[009BE f o khisyrddwptinaficfrigeratiopcopemting s dea heatweeapapihitye

ON state, .as indicated by solid line gf Figure 9. e
deficiensi @PpraHns Brode Hewhich dhhegiing Fapability @ ﬂ\wf?%‘lf“éﬁ‘r ecomes
deﬁ/c?én\{ ?n the first heating/refrigeration operating mode. 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 (7b) of the freeze storage unit (1D) are all placed in the open state.
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25 (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.
Furthernore, the indoor expd&usion valve (42), the
el ectromagnetic valve (7a) of the cold storage unit
(10, and the electromagnetic valve (7b) of the
00941€eze ATt Erdadey, Ui the Helt hektengaletrigRlakadpenting encdpedil of
: s4pat e. 24 | 8%2?4] Accor di ngl y,gﬁlgs g|%n t he pf ir stg
refripeaint &gdelled bugEthd invBri@Rhitkdssg (ZPpLews aitb tafindoor heat exchanger
refrigerant expelled out of the inverter conpressor
(41X Rhert Lienefigermt ihendassedr Tealiqed edfepgent refulting fubar e
the refrigerant is condensed. The liquid refrigerant
cond@satidi pegsdsrthrougle drecenssl intercopassing liguicpigh (12 end 8ewadnto the
interconnecting liquid pipe (12) and flows into the 5
firstfintestonnedtagdmpuibpipe 0d) lahd tritel thsirpeeifer {J4)and i nto t he
receiver (14). [0095] Thereafter, one part of the .
[0094f r i gdhensafién ond payt efthe trfieeraet fawiag thravgdy e fing dnteregnnecting
o liquid p&Pe (11) flows intg the cold storage Eeat
liquidkping hHa dlopwsgniohepeld siosagshealachangepf4S) yoeigine pre part
evaporated. On the other hand, tqf otherﬂgar . of £ﬁe .
refriggrant evaprrated onaghe o b‘&@gﬁ;’s throther part of thedpitigRmBETPNe
liquid pipe (11) flaows.into the freeze storage heat 10
thrcyigh et st R Pt b Toataitane iR Hpsiediea
vapo ed. The gas refri.gerant resulfi frome.
exclRBE 1) P e G BB FERaT que BB o il Mtigsran
1id the gas refri I :
res i OB QA0 R0 LPBLEOY PRl ek Pl s Dl BRABL Rlvigerant

expelid RASf ﬁ%%oos@%ga‘?@ggsror g%é%?ﬁ%@&ﬁﬂ%ﬁ Bethe fRedd QorhQ¥heat

pressure gas pipe _ rged gas
WRrd368 S SipYIES), RRSBE Rerged
exc{lﬁi ot%‘)?ﬁgt(%%ﬂ’{egﬂg%r@?o o?rthe guc |po.n Side 15 tﬂgreegas

refriiRYan® 4 fe@idedan prsiifie Qﬂa@ﬂba@ﬁ% thRjudh f$e thitl PoftldE the suction side
inverter conpressor (2). [0096] On the other hand, the

thre@ WS switcBitighval s (10Yedndntruddy il thaimvelteveehpredsor 2he
side of the receiver (14) passes through the second
[00Pé]qui d (i the ofticd hindriek dtharliquint efigderadtevhitielssiflogved into the side
el ectroni c expansion valve (104), flows into the
of theitedoiver (1dppasszcihenvgbrthd sbcondbiqiid pipedi@mendttieah thivaigh the
The gas refrigerant resulting from evaporation flows i
heatihg clegtontih ex@@siontvdbie(1¢Msilpvpiats e oupstoss beat exehsngdr (4), and is
t he four ma¥ swi tching valve (3A) and then through
evapprated there on The aes refiigsganhagpuliing deom pyppoEatpa flowgshrough the

returns into the inverter conpressor. (2). 097] . Thi.s
outdoqr @b Re M. Passeehertebdhs fve MRy Shuahing VP?’(@ r(i‘gl/ar@]ft%l%%{hmgh

room aij, eating, .i,e. . .
the suctlrgn su{e tpxree Waygsw1tch1ng valve (102), and returns into the inverter compressor

2).

[0097] 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 freeze
storage units (1C, 1D), i.e., the amount of evaporation heat, is 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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heating of the inside of the store, sinultaneously

W th storage conpartnent refrigeration, 25 i.e.
refrigeration of the cold storage showase and
refrigeration of the freeze 2% orage showcase. |n other
words, the refrigeration capability of the cold

storage and freeze storage units (1C, 1D), i.e., the
amAbbfévapbrativa hedt athicHisaking is dexdutid fodm ldad @ndeorweatiexthemger
heati ng capability of the indoor unit (1B), i.e. the

(4).amount of condensation heat, and the 25 anount of
evaporation heat which is lacking is derived fromthe )
[0028]t doo(Thhdabavecrcifaefgigeran( ih)the {hiddgptingiesfibganatianorpersting mode is
refrigerant in the third heating/refrigeration = )
therefoee describedroith réferencetorkiguned 0d e Homener farithasake pé piapigication,
to Figure 10. However, for the sake of sinplification,
the gescriptigreatthe petirofsuperaeolngtin dhe esenemiger sbiuPRGoPhng st
econoni zer _and supercool i ng heat exchangers (103,
exchapgprs 03 A0} BPmiftedoo] In the first place,
refrigerant_ is conpressed . up to Point

b .
[00PHver t dp t eclileRss Birgaynt ITHIMPREFYr g8 F@RP%&%\E&M fvgrter
con i RpES TP eSS TEr ol AL LAERAS bRl e rtyFroim

o PRl el AP A% B ST AP B D
o I P ARS8 0 R O e

. _ it : q
CerffiradeIRIE rftim 2 e iRier ERAERO: (2) PEGRERSC 0" 51
[018)12POT 3k 8daifibn, JnRpa R MR Bfrigthdi 8t PRt B &XHe@&d in pressure down

Centigrade, is reduced in pressure down to Point D
to PURRTE Bﬁﬂf@cﬂﬂi Jtbvapslehtpahfien LBlve '(‘462913 ROspor@td k) CoremampleNiminus
side three way switching valve (102) at Point F, and
10 B%xéﬁs@@ﬁtfgfhﬂé, is tddacédingirésetireciommy to Poirt I Rhen pABiidg]throngh the
addi tion, one part of the refrigerant at Point B, _
thirdipoereofithe sustioki side tired way beitchingsilee (Maprisstdr, afdB)drawn into
is reduced in pressure down to Point G by the freeze
the sherageompepanéd)on val ve (52), is evaporated at, for
exanpl e, m nus 40 degrees Centigrade, and is 20 drawn
[010ht 0 t He additioncmeqortf shestsfrigesB abkoipoB ringg it ifKlsawn into the
refrigerant conpressed up to Point | by the e(k))foost er
boastsrgpaesior (B) 1sirsdyced i Bgssure $rwes tfantfa iy thetresse storgse
when passing through the third port of the sugtion .
eXpangen pave ész&ax; egwqrféﬁé Al fqr&wwpf(%mzf)uszﬁp Cgsieﬁ% patigrade, 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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and is drawn into the inverter conpressor (2). [0102]
As described above, the refrigerant in the refrigerant
circuit (1E) evaporates at 25 different tenperatures
by the suction side three wa6 switching valve (102).
Besi des, by two-stage conpression by the booster
conpressor (53), there are created three different
CAPANBHATA REGULATINGAIECHNIQRESCAPABI LI TY REGULATI NG
TECHNI QUES [0103] In the follow ng, how the capability
[0103] pr o the fallswimgisiv thertapabilitylte peavbdedit cdnglitidning (the capability
provi de cooling or heating) and the capability to
to ppovddd celinglod hettmp payel the egabilgy or pgeidarceld starggd/Eeens sterage are
each of the operating nodes is described. 5 [0104] The
regulated irotdchrof (180 pecatimgmaddes isdesénedr t er conpr essor (2)
or the suction side three way switching valve (102)
(0184 t herTdbyontegjler 6803 confeols Bferinygrsteanempressor (A thy suchien side
of the heat exchangers (41, 45, 51) for regul ation of
three fyeaycatshing velver($0Drte theaebyaiepulats iog tefidenrany lonpratg gfeach of the
regul ation of _the capabi|ity to provide refrigeratij.qQn.

heappsichangserid 43501 for rrmulationtaf dhq eapabifigoy rEQYits 8 sondidoning and
o K B G T Apr g D5 b, 1 M BEEiS Bt
(S0P SRR B TG e eget s O R U RR Ry o e R prchine valve
0B GEL PTG B SR S Bl T BB cvaporating
prffold SHES Br P SRS LABRAR, BULIE 0 bR s

diﬁg%ﬁéé‘"z.r CTRERE N erdf g}esg’tﬂg diffSerR@ 98he aiP EG&RIBEng ¥YAL istthe
the r pr

frigeran ssure difference on the

diffeRhEd BRNAEN R pPdsSife idStebRE b ithd BRepESUASRYI \EDHMNNS target
pressure detected by the | ow pressure sensor (66) and

pressufe, Waile e REGSESAH Pressir® 43 erfcelonaiarspi gerativheidd is thedifference
cooling/refrigeration operating node the | oad

betives! B8 paSsi deteaisd dy fiaslulvpredsoiesehdve (66 fand fts tapet pressure.
pressure difference on the air conditioning side and

[010Fie r efRor gearapit, whansis whecoblihgeefeigeation opdrating mode the load
refrigeration side increase, the controller (80) .

increases o sastatresudtp bothtthewp figdramwressure [differencsronghe air conditioning

__conpressor (2) to increase. In other 20 words, the
sidg anslihe stfrigerani pressisudi ffeneneeen e geirigpration sign ecagrgeths peptroller
orts of the suction side  three way sw tching val v?
(805) s@Eyly rRperating kelamg b thajny eries ompEswsqr g )dodpcrease.  In other
rant fl ow.n

woidssihe fSrmps sk on sty o b Seondid T&igﬁ BRES g e suSidh 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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each of the indoor heat exchanger (41), the cold

st orage heat exchanger (45), and the freeze storage

heat exchanger (51) increases, and both the capability

to provide cooling and the 2f capability to provide

col d storage/freeze storage are enhanced. As the | oad

i ncreases, the |ow pressure of refrigerant becones
chaﬂ%cﬁhﬁé’ AbWake dheritaloaehtis s wiction \Wienhet Wag swimbingfvalve (102).

e load on the air conditioning side and the [ oad on _

In dikee weedls, itganal flow wildge bfefripsas of theesuctimordidaothierw4y8oyitching

controls the operating volune of the inverter
val GOIPR)EiS $iiteds] and) in adtites én arddr @7t thhamgest thheinttegspd may flow

rate distribution ratio of the suction side three way
threagh tpotts oy theadideethtll@ underponcoantisereagsrin $oads the ftoyt wolupeow

volunme of refrigerant of the suction side three way
distsihirtiarhiatig of theel suetiqri 99 thres wacsvsitabing waher; (103) la@bmgeén

in order that the ampbunt thus increased my
{01061 ougHOmpie centoary. weendhel invere compsesspri) W%‘?Perated at its

i ncrease in_load, the flow vol ums 5 distribution ratio
magmupheolymet the sorFeller ($H @avesayet §W‘Eectﬁ|‘ﬁ‘§ silg WiEh ¢ 8153 | s
reiggsAp e (iervaceguamipe GREF SAMAFoRTEL Bl igaiee tree way

o PR 0 P PO PSR Wi

pre{'eﬁ?nélélh%a § ge\%raxfoi |’ n%lll‘ &Qnol(x EQ Elﬁ@e Pi g:féfeﬂ@r I%'ﬁqgeram pressure
dlﬂrf efn&': A e afpf“y n %EEMeOﬁO\L leu%edﬁtﬁg@tldnsrah@ SERRSEQach port is

pF € erent or “exanpl e, e air

cha.gg{kféot th2h scdcﬂg?1 BAS e IH8aERItcHifRS VAlOE tms ﬂf&ﬁ@ﬁ@éf&t flow

erence an the registration side, the flow vol une

ratéjt?]ﬁhé sddhd BB‘rt Fbd RePL/IIBENRAGR dFREftightint STBOGRM R is

In the suction side three way switching val ve

decked€d b Hat MAEK.T ORS & up) tBimtotdldlody edluinbef s garantfloving through
increases and the flow rate of refrigerant of the

thelstiétich Sp@ thrdeSvaydeichagpedNay(10atmains inclemgsdim Aipa rdshig of this,
total flow volune of refrigerant flow ng through 15

thetrbgigtraat flow ratt @€ thehindmor hast exohangt (4d) ingteases(and29s a result, the
remai ns unchanged. As a result of this, the

capability wepravitle tbaing iaeshated, vehilieriborsirigroant floxciateefesach of the
(41) increases and, as a result, the capabilit

colp stovigddiegionichanger (15 ahd thedteezawiprage hipe eﬂ@iwg@r#ih@ecreases and,
flow rate of each of the cold st orage heat ex % ,

as g wpsylt.gheicapghbility waxavide @plggsg)r reces SRERGEORss 1) here ore, it

becegiee PerbrIa e hess SAEALIH R éutai%ﬁgﬁy 3%&%%%&6@ 55 Beoy

ecqQnes SSIb|e for t es to
ma?‘lﬁ‘l&é“?ﬁ? tP)?uBHF%ﬁF@é‘S'\aF ﬁle ﬂétyﬁig 1% Rer eby  naki ng

[0 182} Pos Sfi:ll?:eyconﬁrgllesru(%ﬁ)r perfon%(s) rt‘l?e' s%%e%%lnﬁolc(%)%@ﬁ fohb tYthe third

icie

heating/refrigeration operating mode as well. In addition, when the load increases in the
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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[0107] The controller (80) perforns the sane control

operations in the third heating/refrigeration

operating node as well. In addition, when the |oad

increases in the operating 2®&des (i.e. cooling,

refrigeration, heating, first heating/refrigeration,

and second 25 heating/refrigeration), the controller
[01680) CaARIEN el ABovRPRY RtbrdanotoVittitheoéfrighmting upparans (1) of the

conpressor (2) to increase. EFFECTS OF THE EMBODI MENT
embdirh&ht O8hil the degrithgdempauere ofthadcioorkeat exabianger (4B is kept

refrigerating apparatus (1) of the enbodinent, while
higltelh ehad\tRpevapbranigg ternpeatateurfeheodold Mordgadod frepreagtorage heat

exchanger (41) is kept higher than the evaporating .
exchapei(d5,1g, switching of thedflay peathyés asnemplished by sheovughien side three

heat exchangers (45, 51), switching of the flow paths .
way svitrhirgalvesl 02). byl hiswilossche irigsrating appawtusdo giipiently switch

switching valve (102). This allows the refrigeratin
frorappepperating wods fo anoEst Withowt having Wr%?ﬁt%ﬁée%g%f’g REsure
__node to another, w thout h vi,ﬁ%t cre %e an o of
differpagsonae PWERLY ebeumeresSImar Rt iy Taei{oh serrgts Pigvision of a

conpressors and without the need for separate
PresssVES MRSl pressure regul ating val ve. 10

VARI ATI ONS OF THE EMBODI MENT [ 0109] In each variation

of the enbodi ment, the controller (80) controls, based

v Ry DRSS RRpapa (e | ou pressure of
OIFAF L O SRl ARG S ELGE) ol s on

r variation o odi nent , e contro

' d th
par%g%)érrsg)‘ﬁg%g i Stg% Wg@gﬁﬁé &f refriger AR RE 858REr dofdpreisor (2) and the

tenperature difference between the

suchiGARAL Bril GaPiwitdhiks VA% @ion).i n each heat exchanger
(l4l, 45, 51) " and its target tenperature (hereinafter

[011@f er r a6 atfRstivdfibticiSoft the emBodinfeR) e @httoRerdBOY @menlsehg inverter
In other words, the air tenperature difference on the

confiyréss6 PR iet &ra dgscali chethé entpeeatdliefdi Feremmebebe¢angba temtperature of
tenperature of air drawn in by the indoor fan (43)
sucdoml air t1s edchriget exichanper 64145, 51Pand Hetaggeh tampesature (beremafter
20 tenperature difference on the refrigeration side is
refetedte just hethdi"hif eenaprratuteatiffensnea'he Intoshas svosds the ¥ tegiperature
_drawn in by the cold storage fan (47) and its tartget £ ai
differampe patherasr eomditipmingride is thedifersatsRaneshibe (R HI T
of air drawn in b‘}/ the freeze stor alge fd@\n gssp gnd Ihts.
drawn in by the indoor fan (43) and its target temperatufe. On the oflfer 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.
[0111] 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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target tenperature, whichever is greater. [0111] In
this case, for exanple, when in the
cooling/refrigeration operating node the 25 |oad
i ncreases and, as a result, 2%he air tenperature
di fference increases both on the air conditioning
side and on the refrigeration side, i.e., when the air
highe? ARYERpthRrENERRMASe HAR thd AhGeldelic gheh phdferencd d1el the suction
operating volume of the inverter conpressor (2) is
sidd thedeaasatvitchiRipgeyalventiol) ik benticied kb eiat drenmpfrizesmt floR)volwme of
bei ng operated at its maxi num vol une, one side with a
the 88¢ fil@hancransed tpesfpreniddliyr e di f f erence than the ot her
side is given preference and the suction side three
[01v@y swil & bécogd watiateon(dfGIR) erlsodimenty thiel coutralter (B@tcontrels the
refrigerant flow volunme of the one side is increased
inverteecemeresal(R)et cp@iAPised on theseroperatuwadifigranes besveem the
enbodi ment, the controller (80) controls the 5
evaporating empemiwead sefriggrant ang isdmaptdemagaire hergipafier referred to
. tenperature difference hetween the evaporating.
justrasthrerefrigeeanptenneratirg diffiiencan ile §thewgé¢fse &éﬁﬁfgh’é&fﬁ'&? e
(hereinafter referred tQ, just  as Lhe "refrig&xrantd
tempespie ditferaicaionts aipeendjtioning gy thggojing qpgfating mode means
refrigerant tenperature difference.on the.air
the G HRaFRE GRS SRR A HE LB E A AT HR e higiggs (4D and
.. the difference, between the t erat ur I '
ts {apet TR VB Dircin gt R 55 R Byt AR MAce on the
. temperature,.while he.. r : '
ai bGP R e i bl obBfafl Blas AR WARIELCARIAGD the

ten{gg{'a&lgg rc}:?feﬁﬁéé&?nﬂﬂ At ftbr ﬂ?g%x i gér (N andlitf {2878 e fperature.

enperature of re erant 1 n the outdoor

On li‘l%ﬁﬁth@@{%ﬂgnﬁ@ Eeféi?éraﬁ‘ﬂgmb&rﬁtu}@ﬂi%}en%@Hﬁﬂ[eaﬁeﬂf[g%ratﬁﬂ stdegs either
ot her hand, the

efrigerant tenperature difference on

the (derbRfe e BfdeRth@Renipefifurk Sf Riffif&hnt ih iR €bld btoragp heat exchanger
between the tenperature of refrigerant in the cold

(455 hd AgRrdee adm@xatangeie diffreaddhetaneh the serhpergrate of refrigerant in
tenperature or the difference between the tenperature

the@feereftblage hantexthanpbe(S1y adzts tafgor tagpetaaat, velxickeeysragreater.
(51) and its target tenperature, whichever is greater

[0118]L13] Ihthis base, fomseamples whendnphegookingfrefrigeratien operating mode the
cooling/refrigeration operating node the |oad

loail imrerasemdantla resultahe tefligarantiterapsraiurg ¢jéieree increases both on the

.tgggeratupe difference increases both on the air .

air gonvdtieningiridg ard ee therafrigarating sides e guhet e FPIE ANt qvagorating
when the refrigerant evaporating 20 te

er a& re

tempesdaseaes {herigieet CORBBRAT. (LoD RENIEE P JBTRE

of the inverter . .c ressor. (2) is increased, .Here
COTARISFSOF ) 1§ HFERAE RSt %r"z‘?%?é ’("é’ frtgsco%r?]saoro@% jsfeug gerated 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.
[0114] 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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Its maxi mum vol une, one side wth a higher refrigerant
tenperature difference than the other side is given
preference and the suction side three way switching
valve (102) is controlled sgpthat the refrigerant
fl ow vol ume of the one side is increased
preferentially. 25 [0114] In a third variation of the
respRBREY. MR, thd\@oritolBOBONEirox BB aReaEr ohipressbh@@) ecedieta based
storage heat exchanger (45), and the freeze storage
on tA€ almB¥CITARBEEX chmersAde, £36) inperitidedr bised onalspetib iof ehe
pl ural nunber. The indoor heat exchangers (41), the
nun€ek of Ré0eRgrngde M1, @331y eparafetb) Baaivdlly, hise dangreder (80)
storage heat exchangers (51) are arranged in parallel
conB0lsrtes peetiérweinpresdmd(2) tthetaobisedlondhe 1 80Yer ©b heat gkehangers in
inverter conpressor (2) et cetera based on the nunber
opecdtionéfithe dxatreanlpgsrs((41,,45451) @4 providedpanalty isrmustbeptpseagh other,
on the ratio of the nunber of heat exchangers (41,
whilisif tieiheat excbpegens (4dn45,5d3 prearreyided didfeccarly i pwmperfgpy each
controls the inverter conpressor (2) et cetera b sech?er .
othgrntheiventelias é80)sontrelstheinyeries GERPIGSPOT 2 hefceiers Béﬁeﬁ? pn fhgratio of
heat exchangers (41, 45, 51) are provided equally in
the gumber ofthsabgichangereld oPeighPle i f the heat exchangers

01E5h  df HBF Lastror BTG P 1055 SOUREFES ST PRy gpode te

loa s e GG SRR oL o ereharart (b 27D i Bspaton o

e GEFr R GRS R ekt e 98] OPAEDE LRI B0 operain

vollug Wk the PGP H{iﬁ%@fcs&fr .(@%@?nc‘?%‘%g@ n %géré, Whekr thé Pverdd confpressor
operation or rati'g of the nunber of heat

) %@%‘%ﬁeé 4dits i volimeP&eAidORith B trB&SRibet BEheat

oper vol une of the inverter conpressor (2) is

exchifdePeRperdidh @r WlhIhiEhe rithV6ffthe huBERUT S sk chdngprsiia
being opérated at its nmaxi num vol ume, one side with a

operA{FEE phefipesfehcd @i the ¥edtian gileshres wapewitthing vaive (1 02) is
a higher ratio of the nunber of heat exchangers in 15
cor@PHedtd that it refrigeranpfleleohmueofihe obd@dsisihéreased puderentially.
three way switching valve (102) is controlled so that
[0116E r eflniadenmlnvardtow of theuambodimentethe wentsdliée (80 controls the
i ncreased preferentially. [0116] In a fourth )
suctian isaleitimae vy tshitcking odiveéHi2) based andhe rlepveapertivoyd refrigerant low
controls the suction side three way swi tching valve .
pregsuo)whsadhbere dnan inereassipacinigianthiel PresFyir.geigaranf gopdensing
pressure, when there is an_increase in refrigeran

tenpeEuLS 08 QY sHle, aik teMPPgBY ant Hetsne AErREranior B RiFST&E fyagpressure
detngt@g g{a ?}i@d}ﬁgﬁia{eﬁélgg o grt (%E)e 'lli!leerrgfrigtepa%t cr:c%cdrehgr?gr e?&pepgtgrlg in the
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).

fo117] 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



LA

detected by the high pressure sensor (61). The
refrigerant condensing tenperature in the cooling
operating node nmeans the tenperature of refrigerant in
t he outdoor heat exchanger 3%#), while on the other
hand it nmeans the tenperature of refrigerant in the
i ndoor heat exchanger (41) in the heating operating
(2) PRereaddle AUhBitHe, # the IRERET AmMpPressbS(23 isXeitLofRedted atrie
detected by the outside air tenperature sensor (70).
ma¥kighlihy {olieethe Raciohditidhing sidatie the refri geralipmi siteg whivhtvdr ielower in
| oad has increased due to an increase in refrigerant
refifigegdnt Dowe peasee, is @fvieh gpesferehcecanidhe suatign seleplnca tvay eyvitohing valve
outside air tenperature, the controller (80) controls
(10205 copizolied soghataherefigdrart flow yolemt ef thequpiersntialrsidis fiyeased.
to increase. At this tine, if the inverter conpressor
5  Alt¢ptivedy, s crgitopler @0pthancontrel thevsuction side dhreerway syidching valve
condi tioning side or the refrigeration side, whichever
(102)sq thakthe refrigerant flepe valvmel fhgrie senditéoningssige giethe refrigeration
..preference and the suction side three way sw tc¢hing
sidg ayhjgheverigdgwerdn fayrekrigerastoghpiepaire's WSt Bresie fingiga of the
f.l ow vol unme of the greferential_side IS increaseﬂ%HS £
refipgra AW iPURsFyre): (I CHIRSTAT, PY PP TAU86 ICTRRRF A UER OF BFed frgnperature
suction side three way sw t&hi ng valve (102) so that
thedgaperaiprg PSRN REWSVITEATETof the air conditi oni ng
10 side or the refrigeration side, whichever is lower in
(a) refrigerant |ow pressure's target pressure
OTﬁE?{SIEﬁfBjOBIMERﬁS refrigerant |ow pressure), (b)
refrrgerant evaporating tenperature, or target
er . . q , . .
O caan g g TR TS LY ORRE R Qe wSwiching
val2bP8) A8R6Viubess LTBRhERulatin3éndins C AL BBV S #ie dIsBlﬁeﬁ?ee side

way sWw tching valve (101) is provided as a flow ra

thréeS@ ﬁ&itdlﬁlng%{ﬂép oltiPM@Y 8E o foltevAll SatvALeyaRRpatlBbERow rate
way switching valve (101) may be a four way sw tching

15  regvikive. CARALA eaddf cabd, thé sadiecoptiutivgOutrking @ffectAlsslee abovedestribed

case, the sane operation/working effect as the

emabdinentie vbtainkdd enbodi ment is obtained. | NDUSTRI AL
APPLI CABI LI TY [0119] As has been descri bed above, the
present invention is useful for refrigerating 20

apparatuses installed in conveni ence stores,
INDYSdIkAPBLECABILEFY and provided with air

[0119] As has been described above, the present invention is useful for refrigerating
20  apparatuses installed in convenience stores, supermarkets et cetera and provided with air

conditioning heat exchangers and refrigeration heat exchangers.
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condi tioni ng heat exchangers and refrigerati on heat
exchangers. 32 Clains: Wat is clained is: 1. A
refrigerating apparatus conprising a refrigerant
circuit (1E), the refrigera@2circuit 5 (1lE)
including a conpressor (2), a heat source side heat
exchanger (4), an expansion nechanism a first heat
Clagmshanger (41) for roomair conditioning, and a second
ger (45, 51) for storage conpartnent
W@Sﬁ‘f%@@??ﬂn whi ch are connected, wherein: 10 the
refrigerant circuit (1E) is provided with flow rate
regul ati ng neans (102) for establishing switching of
1. fAcefrigantisg meevatenconireistigrastefhgesant eirewibtidor the zafyigegaat circuit
t he second heat exchanger (45, 51), and the )
(1E) dropuding @ corppiesson (Bue heat sorran side beaiexehagenfdhen eypansion
refrigerant flow becones variable, whereby the firfﬁ
meghaaisne dhsihgatexchangenidd) fﬁéog@@arﬁ?ndlﬁl@amge%ﬂ@aﬁﬁ%? eat
Cg45, 51) differ from each othFr in refrigerant d
exchyngsh (45 Phyior slemee spoppartmenf rofnggration pyhicl are cpppected,
apparatus conprising a refrigerant circuit (1E), the
refrigerant circuit (1E) including a conpressor (2),
& heat source side heat exchanger (4), an expansion
WiEthani sm a first heat exchanger (41) with a first

i.ng..t .
e
. 1 : . - - t
e Ry FRRSAEH YO sl RO e scond

hea? @f&{&ﬁ%{}’?ﬁ,glg)ﬁﬁﬁ ﬂ{w«gﬁnﬂr&%or @31n f1c8 aGRARREHRFHeAmount of

par a rovi ded, 'on a suction side of the

refiG QIR ERBPBecohbs viidble, WHRYELY akefiFse Bt %kéﬁﬁﬁ%éﬂ{ﬁbsan@lﬁaéecond
for variably changing the anount of 25 refrigerant

hedt bRMah§&4,/M) Hiffes froht@ich @xeh ang i gef it evanaatinpatemperatue.
heat exchanger (45, 51) to the conpressor (2). 3. The
refrigerating apparatus of claim1l or claim2 wherein
the flow rate regulating 33 _ o
2. Arefrigerating apparatus comprising a refrigerant circuit (1E), the refrigerant circuit
(1E) including a compressor (2), a heat source side heat exchanger (4), an expansion
mechanism, a first heat exchanger (41) with a first evaporating temperature, and a second

heat exchanger (45, 51) with a second evaporating temperature which are connected,

wherein:

the refrigerant circuit (1E), in which the first heat exchanger (41) and the second heat
exchanger (45, 51) are connected in parallel, is provided, on a suction side of the
compressor (2), with flow rate regulating means (102) for variably changing the amount of
refrigerant flow from the first heat exchanger (41) and the second heat exchanger (45, 51)

to the compressor (2).

3. The refrigerating apparatus of claim 1 or claim 2 wherein the flow rate regulating




means is a swtching valve (102) capable of flow rate
regul ation and connected to a suction pipe (6) of the
conpressor (2) and to the first heat exchanger (41)
and the second heat exchan®¥ (45, 51).

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

pipe (6) of the compressor (2) and to the first heat exchanger (41) and the second heat

exchanger (45, 51).



