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| REFRI GERATI ON APPARATUS TECHNI CAL FIELD 5 The
present invention generally relates to a refrigeration
apparatus and in particular to a refrigeration
apparatus having a plurality of utilization-side heat
exchangers as heat exchangets used for providing cold
storing, freeze storin and _air conditioning.
BACKGROUND ART Com!%ﬂBEBHTJQN APPARATUSon
appar atuses which performrefrigeration cycles have
10 been known in the prior art. Such a type of
refrigeration apparatus has been used wdely as an
air conditioning apparatus for providing i ndoor space
heati ng/cooling and as a cooler for a refrigerator or
TEQ&EYI(?AIQ@IE%r atus for keeping food, etc., cool.
There is a refrigeration apparatus which is
conf i Hheér @eessiic nviehtien | genprally | tidateshdo ha aiefrigetativnt apmeratys and in
and cold/freeze storing (see, for exanple, JP Patent
parppilardata refrigerasiongppiretns (hdwingi 3 plvmlity ofutilizag o2 8ie 4@yt exchangers
Cenerally, in such a type of refrigeration apparatus,
asdiept exchirigers wkd fior providingmoeldsstang, lireate srihgmgd ay cohdisipning.
exchangers for cold storage, freeze storage, and air
BACOKGROIAMNBARTdi sposed in utilization-side units
(such as showcases for cold storage and freeze
st or dymventiciatlys refimgeratidnoappaiatusewiiichi penfony refrige)atianeycles have
connected in parallel to a heat source-side heat 20
been &hawny én tHegpearari. nguak aaypeowl mirigerdtiat appaahsigs beemwfised widely
a heat source-side unit (operating as an outdoor
as\aniair) conditoaingepperatusdor providing heoor spesebedtingfooling and as a cooler
l'i qui d-si de conmuni cation |ines and gas-side
for @mmefrigerator oor lothee slikeWapperatns tfat |kedping, fobdy etxaopdle, There is a
conveni ence store, such a type of refrigeration
refigeratian wpparstua|vdrieh sbdoafiguregsosh that itqirbvidesdosth apamditioning and
air conditioning and showcase refrigeration. 25 In
coldifzeaze stozimgi (srea lforr examipre TR Phatent Apphcaaion Pubkication (Kokai) No, 2001-
refrigerant circuit thereof is fornmed into a circuit
28AA4ng two different piping systens, nanely a
col d/freeze storage piping systemand an air
condiGenomilpginpiych ragtypy of eafigdZatiere appewdtliy) a plurality of utilization-side
communi cation lines 2 are used for each of the liquid
heatnekcharsgers (heat exdimngdrerfor cald uitdragy freezantarage; @ad el conditioning)

t he
disposed in utilization-side units (such as showcases for cold storage and freeze storage,

indoor units for air conditioning etc.) are connected in paralle]l to a heat source-side heat
exchanger (operating as an outdoor heat exchanger) of a heat source-side unit (operating as
an outdoor unit) installed outdoors, by their respective liquid-side communication lines and
gas-side communication lines, When installed in, for example, a convenience store, such.
a type of refrigeration apparatus is alone able to provide both indoor space air conditioning
and showcase refrigeration.

In the conventional refrigeration apparatus, a refrigerant circuit thereof is formed
into a circuit having two different piping systems, namefy a cold/freeze storage piping

system and an air conditioning piping system. Consequently, two communication lines



10

15

20

26

nunber of comunication lines. This conplicates the
wor k of pipe connection, and there is the possibility
that piping will be done inproperly. Wth a viewto
coping with the problens descri bed above, the
applicant of the 5 present @4pplication devised a

refrigeration paratus in which.t is arranged that a .

ad Sie 367 Facly i B8 RERR Gt isbohersthle Fsu R sn erdhse in the
bet ween liqujd.lipes of. two piping systens, .and that

nuyher Pf SRIPEREeaton Bigh ni This samplicates the WRCo R pibh eapngriion, and there

. §ide-hy-side and copntacting relationship wwth a | ow

is feqost @tﬁgeﬁgmgwﬁ% RedmPRP e of a col d/freeze
storage, piping system,  and the app]icant, of the .
pres 3’%%& SpPEWCR: ¢hmng MiBae roblems deseribediaboge, the applicant of the
application for, this refrigeration apparatus, (see JP )

presgpleprPligation dexiseha pefHEFaHPR GAPERGR 4N )Whig 1t is arranged that a single

. 2004-044921). In this refrigeration apparatus, the

lighightide commupigetian dieiis sharpd; ggth@n lnq@uﬁgm, oft thesy pipipg systems, and
reducing the possibility that pipes wll be connected

that e ohefyide pemmamicating glinee kg Pasigenedhie ssige-hy-side and contacting
between liquid refrigerant_in the |iquid-side

relatonshin vath adow pressunel sgaside efommyenigation Hne loé 4 eold/freeze storage
_pressure gas-side communication line of 15 the

piping ayysteaezands tthe applipandi oy thy quresent Epplicatipni @lready filed a patent
refrigerant is supercooled by the suction-side gas

appledqatipn demthis redrigeratien apgraadns (seg JP Patend\Anpdication Publication (Kokai)
refrigeration is i nproved. The conventi onal

No: 2PP4-§44221) onlmhpuredni geyaticnsapparaty, ithpenumberaifrecommunigation lines is
a configuration as specifically shown in Figure 27.

reduicedyr 313233}’3 mesiusingn theitpgssibilidni that| pifes) will ave icodersted improperly.
uni t g102), a cold storage showcase (103) which is a

Begidetl Seasr ayehange t takes oplace? (betwenny diqgud r sfrigesantwirasthe  liquid-side
(104) which is a freeze storage unit. The outdoor unit

compupm)catign lipe end gesirefiiigeran dnheclowi prasswee gasriidmeommunication line of
(105, 106), an outdoor heat exchanger (107), an

theo gelddineze xgierage anpingl syster 08The diquiida refeigeiaveis suBgyooled by the
The indoor unit (102) is provided wth an indoor heat

sucsioptradrygas refiipeyant ead dle ¢apdbidity oxqravide oefrigalatien {slitproved.
Additionally, the cold storage showase (103) is
pr ovFHedcauvehtienal orefrigerationy eapperatuse e angeafrigdra®) cinedit with a
a_ 25 cold storage expansion valve (113). The freeze

corfigwraiing astspeeifically stowyn inFigure\27d e Figuire B7 shows e patdoor unit (101),
storage heat exchanger (114), a freeze storage

an ¢ngsen snsn(102), \ecqld sHrageasitbvecabo GH3) rwhicky ap a eekbstorage unit, and a
(116). 3 This refrigeration apparatus has a

freezef storgee ahewenase €104) Whizh)is atfieche storggeouiitde dhai cutdoor unit (101) is

provided with compression mechanisms (105,106), an outdoor heat exchanger (107), an
outdoor expansion valve (108), and a receiver (109). The indoor unit (102) is provided
with an indoor heat exchanger (110) and an indoor expansion valve (111). Additionally,
the cold storage showcase (103) is provided with a cold storage heat exchanger (112) and a
cold sto.rage expansion valve (113). The freeze storage showcase (104) is provided with a
freeze storage heat exchanger (114), a freeze storage expansion valve (115), and a booster

compressor (116).
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a cold/freeze storage piping systemside circuit and
an air conditioning piping systemside circuit. The
col d/ freeze storage piping systemside circuit is
configured so that refrigerant circul ates between the
out door heat exchanger (107)3and the cold storage and

o SRR RS BIBIIPRIA o a0 TR bronjaa i
a c%fﬂlég%:e s%(ggéé &%@%@t&i}{-s%gég%eusl% %ﬁi\/ﬁ%} f%nﬁ/ gtg(r%iﬁ% g&iﬁfﬁlstem-side
relfggianourios bOFGRRETaT TL 1 9agc AU GRIA hgTaly pgrge and

side-by-side relationship, W a.l ow.pressure 10 Cy e
fregzatoreis PERHAYGRATESES (yerioty E‘f? S cORIPREIRg ining Py side cirouit
storage, pi ping system, P LEMS | E SOLVED The
is g@ﬁ'@?@e&: abgecﬁf’lg%@q Jem qSOI'ﬁVgﬁlggf g?thvgel? et oqroheat exchanger

rovide, by making use of_ _the outdpor hea changer. . ..
(1§a3 s ingber heh CURRORES 8] Das Ao SVEEHA L S g ioation line
space air_ conditioning and showcase refrigjearé@itlon. Iln id-sid
(12 ds shased beie figuiddingg of rebrIPiRg SYStRRARdy 2D iy liquid-side
(107), the refrigeration apparatus jis al so abl e.tg‘o
copFBdoB inecRhIS PRpIEHTEA Th Sfder Bride rERDIRSIR. Bih 2 low pressure
storage and freeze storage in 100 percent heat
gas-side gempumigatiep ling (123) o€ 3t°ﬁ@ﬁ?ﬁ¥6 SIOTPRERIPIBE SKSFGer
(110%2 ogerat es as_a condenser while, on the other
PRQABLEMS T Bd 30 VERge and freeze storage heat
exchangers (112, 114) each operate as an evap,oragor. .
20 | AbE abavefespribegh efrigaration ARRsEAEY Bobifelocryidsely making use of
recovery node of operation_in the configuration of .
the petdperf ﬁq:ag exekanger (07 (ingtelled opidgorsyi@d aliaah Spyse.sinfgerespace air
l'i qui d-side conmunication |i neé&%Zl), refri era%
condipiening dandr ghavecaeh refrigelation oty additien, YRR Hislpg the outdoor heat
(105, 106) flows and circulates in the refrigerant .
exchangen {107).2the. refigesatione apmeratug A alsp pble F%PF?‘@@? APfcej eating and
condensed in the indoor heat exchanger (11039’8 then is .
refgigaystionfericald siuege il epze KOrags g as?Q;Or BgEFTA Agat IeERVLRY manner in
storage heat exchangers (112, 114), and is dr_?vvn agai 31
wlhieh the indedr hisat exchapgaii tsonsateeeha sradpssqr ipile, pgiie other hand,
In other words, at this tine, liguid refrig rang,
the: walibstnsage and hiseszg Jeferash cnat essehangges (2aby) <achypperate as an
not be allowed to flowin 4 the direction of the heat
evgpaaton- si de heat exchanger (107) from the receiver

(109), but it ) ..
Incidentally, when performing al00 percent heat recovery mode of operation in

the configuration of the refrigerant circuit (120) provided with the single liquid-side
communication line (121), refrigerant expelled from each of the compression mechanisms
(105, 106) flows and circulates in the refrigerant circuit (120). More specifically, the
refrigerant is condensed in the indoor heat exchanger (110), then is evaporated in each of
the cold storage and freeze storage heat exchangers (112, 114), and is drawn again into
each of the compression mechanisms (105, 106). In other words, at this time, liqud

refrigerant, condensed in the indoor heat exchanger (110), should not be allowed to flow in
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shoul d be introduced into each of the cold storage
heat exchanger (112) and the freeze storage heat
exchanger (114) fromthe receiver (109). For exanple,
when outside air tenperatures are low, the pressure in
t he receiver. 5 (109) is | ovéred. Cbnsequently t he

th& AEEAS ?f' 1ﬂe .J]o:u%: sgdéh%r?lega’;%ﬁgé‘ﬂ@ fn ?ﬁgefzeﬁ@%%gw), but it

gL G DAL R AR S YRR e e
St(}fg&eshf%%e)fcl 8{}5{82?1]{ frtorr]ne ergcse§'é?(i¢gf)y of causing the

|gerant owi ng into each of

1 L 1y R AR G e e
f [ h

QRGN T dff%fﬂnmtmm =

S B R S O o o

103, 10 t d f; t
th% %@W&rr aqiri Tidtighae 05?11@'&13?563{% e ALY S THee BiveR s o the
rant I rcult

o ﬁsgfg {9%‘];{1 L ants | Eéf “hg%ef [ 5“&@} 8mn%gg§ eagﬂ of the cold
e ﬁﬁ%@%@?ﬁ%&@@%& LI et il s

refrigera becorre in icien Bear| n
fa‘Fh%‘%@O“ngﬁg {rigepnt poeashy cof i ol At A dfeeBt Morage beat
Accordin an .object of the present _jnvention is
exphangenit (1 ?%ii‘&)azadwfﬁe 1gient, his, CaRsesy the; eappbiigy B PR e ffigeration to
degr adi ng, the flow of refrigerant in

the Wélldéquéaﬁhl% %Wzit‘ﬁae\%?vﬁ‘ﬁgofiéﬁ‘ﬁ@? ature of outside air
'hZat P AR LAY éﬂ%e?%s“ef?giﬁé PRS00 FeBEF P Apparatus,

refrlgeratl a[atu IS

thwﬂpw a? FRTBIEROH. e JEMRSTANt CUGH, 3%@@' @eﬁamea %?%L%F?Wg the 100
pe{ﬁ e geg«p}sr%';tofag%ggg gl(%lgéygt& h i n laee mltlll} ﬁlpgs[ﬂg} 1larfof causing the
capgihpain WoYe @ﬁtﬂe{?@ﬁ%ﬁe@%%s%@wéeﬁﬁé (faazmmd these
DRt PIRSER ITVERNCR MEPr PGs-anCERomERy SR csobh e present
yShon S Bt B e S

thtirrgg}bv{aqn I(;;fglge%z £1] gg}(rpé\g/;\)équ(végq @gl\{?gglperggog of (guts1de air is low, when

performing, without using any outdoor heat exchanger, a 100 percent heat recovery

mg, Ey stabilizing

operation mode in a refrigeration apparatus which is provided with utilization-side heat
exchangers of a plurality of piping systems and in which a single liquid-side
communication line is shared between a plurality of liquid lines.
DISCI.OSURE OF INVENTION

In order to maintain sides short of the expansion mechanisms (46, 52} in a "full-
liquid" state that the sides are fully filled up with liquid refrigerant exiting the indoor heat

exchanger (41) during execution of a 100 percent heat recovery operation mode, a ligud
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(IE) in the present invention. Mre specifically, as
shown in Figures 1, 13, and 21, a first invention is
intended for a refrigeration apparatus conprising; a
heat source-side unit (1A) having a conpression 5
mechani sm (21), 2E) and a he@t source-side heat

seﬁ)&ﬁgﬂlﬁﬂﬁfnf 'i(ﬁit(?’ut | 7540419V 8)280),q21)5is PRsiidhéd {( Lreffifdrant circuit

aving a i’zati'on- si de”’heat exchanger (45,

(Iéf'n;thgﬁge @r%tsiﬁ\‘?émg utl lization- side unit (113) having

zatlon-si de heat exchanger (41),

wher glrll. ¢ chﬁl? g} a HW% F‘]lggfes Yk, {dad1, %rfﬁ'stt #9edtionSik intended

utilizati nS| are ‘connected by a
fo’faFe?flgergégrgap?fe Aéﬂgs?ﬁru i ca ?I ne Cf rlggde(l%lét)]éhgglgdlf atCompmmon

me[@%%ulsxilg(#)o 2]23 3 alﬁ% soﬁ@%s@éqlgea{ Q)?chﬁﬁgé}gg% a first utlhzatlon side unit

e unil are connec second

(1{3335; %as' dmﬁmgﬁ?gh ﬁ?clﬁnlléeap ?ﬁé}%&@r @80 ds g, Eﬁ‘& QNdcond utilization-
side 1t TG e, TisccoRd i RrIGE Tk T bRl (D), WRfrein: the heat
Ry s AR Y R P
R o A R e o o

ek anyce &émll‘s(b” i et oL H5B) are connected by 2
d
Seﬁlﬁ;}) %as g(g)amla{l]:glg e gﬂéﬁ 361 oasse?cpnt]f] g%:? V&(qgaéﬁﬂuﬁrhxﬁwmon line

%Oaches off fromthe nain flow pipe (11) and is
¢ nnected to the second utilization-side heat

gi(/%] 3n O 2%9%;‘1%)“(’90?}’?6?%3? <?fe Qiber dn%cﬂ aig&t\%(ﬁ g)ﬁ?t)ne G liquid-side
coﬁagrgll;{lg ur e 81 Plggs cgp-gal?gegie O t oW ng)t?@eco?i% is joined to a liquid )
USSR e 3t s et
(llplé)??vb gl;qpel?qs Qé r}rqrﬁetég&}&agﬂ dep[qhde nggan[\ﬁhls Icj'ammcte:d to the first
utlg 4 esgggpg#exl% %Eéeg?é %i th? ﬁ%c’ogé e AR go&%ﬁmf’daﬁgn line (llB)
T R A g R i oo

s 8 5 B B o s
(45)220%{1? 1 e Al GRS AN SRG! B! @15 provided which is
configured to hold a side short of an expansion mechanism (46, 52) provided between the
second utilization-side heat exchanger (41) and the first utilization-side heat exchanger (45,
51) in a full liquid state in an operation mode during which refrigerant flows, in sequence,
through the compression mechanism (2D, 2E), the second gas-side communication line
(17), the secoﬁd utilization-side heat exchanger (41), the second branch pipe (11b), the first
branch pipe (11a), the first utilization-side heat exchanger (45, 51), and the first gas-side

communication line (15, 16).
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whi ch the heat source-side heat exchanger (4) is not
used, a vapor conpression refrigeration cycle is
carried out by passage of refrigerant through the
conpression mechanism (2D, 2E), the second gas-side
comuni cation |ine (17), t hebsecond utilization 5 side

heat 7 : ; _
: ??stﬁéﬁgﬁfg%q&’%ﬁ&%ﬁ dlhglﬁg SRE 90§ pRFRAC el rB&vely Ei)erag&? mode in

the first wutilization-side

wilERUmEXFHR n&%?c‘[e(s‘}ée (}%é? ’efg@glkﬁ e{tﬁl gtE S%?tg g?e:cﬁ’ Iaﬁ gvag.or compression

conmuni cat1 on I ne Ir Is
w85 S S Chuf BB SORUEARR Olgh A Nmpresion
i VgD B0 86y U5E 08 licali $9LPA, 88 sBoond ilzation
sl bt s oSy RLRRF R bAoAy, e v
o5 e B T s SO MR CARAER A Bl 15,10
SRR b 3 b 0L B0 RHIBRAANA Bhig place in e
RS pgBAERE SR e et Bler A, PR Eh e TREPRBF ML R gpord o«
R Ehie PR SRR B T o e MR B RAD BB st o5
Sy Gk T it e o
re i ke is.c n nd utifiZation:side heat exchanger
exhioab (st S5 oo e K B SRR, ERguession
is fRoattionhe  bangEen (et scdd pafizatiohde Hese, e HdTand, the fist
wlifaor e e TR alar vor do. 1 qui d ref 1 gor st

e dht AT Bt R SO0 B BBt oot o moce,
R PP R o S8R R i B Pl oSt secona
bR 754 S R ke B Gt o5, 50
e PR b AT S5 S B " EEHERof e cxpanson
o ShbASHR SRR B S Bh e SRel RS foshanecstynd e s

utilligatfor}lqsri g gerltl gxec arlxgrzart(gg,t S'{)h1es .’rllélg Yh da ﬁﬁlahquid state by the liquid seal

mechanism (37), (39, SV7), (40, SV8), (90), (21). In other words, liquid reﬁigerént never
flows towards the main flow pipe (11) and the liquid pipe (10) from the second branch pipe
(11b) more than necessary. As a result, the rate of flow of the refrigerant being supplied
to the first utilization-side heat exchanger (45, 51) is secured at satisfactory le\}el, and the
first utilization-side heat exchanger (45, 51) demonstrates its desired capability.

A second invention provides a refrigeration apparatus according to the
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mechanismis fornmed by a backfl ow prevention nmechani sm
(37), (39, SV7) which is provided either in the main
flow pipe (11) or the liquid pipe (10) or in a line
extending continuously therefromso that the inflow
of refrigerant into the mai W/ fl ow pipe (11) and 5 the

reﬁ%g@;eggxfg?ﬂ Eli%p%?qtﬁslgﬁ gafe;@é”{)f{%%nﬁq‘}g%ﬁﬁzgﬁﬁ WEALREDE 'Y e Siquid seal
b ot S Sob b SRR R sV i s
Prog’i?ﬂ%g %ﬁg{ h{ghég%\éﬁgﬂ%\%i gﬁtenhaa& Igg?]%qh ﬁg?fir}ﬂa{ ﬁlli) t{rggvgsline extending

prevented fromflow ng.towards .the main .flow pipe .
corinapudin dereiomisqubel BFFRIQA 6} TeepRat BAg e G IS pie (11) and
prevention nechani sm 10 (37),, i &/@She’r vvordcf, it is
thediquist pige (Hifram thersependfaangh Pipe 1OREY It he first
utilization-side heat, exchanger (45, 51), f.romt
firskn theaseepndipienpon.qin theggligstation) ‘5/){"?‘? furipg E?W E‘FO percent heat
refrigerant within the refrigerant circui'h)it LS . h
recgvelyi drieraion MAee.clergRaRIt RIS Hisssgoand wiidizatighssids hegt exchanger
utilization-side heat exchanger (45, 51) to .

(413 owishrosgh the seoaed breaeh BSABIP) byt it io piveied fiomrlgwing towards
provides a refrigeration apparatus according to the .
therrpsini fipsw pipeoti1) 28d dhp ligwid EPo 10y the barkilow paryentipn mechanism
which is characterized in that the heat source-fsi de.. . .
(3T)vintother wayrds, it isreosured thaptherrefiigerant flows tvaryls the first utilization-side

storing refrigerant, and that the receiver_ (14) i
heat cxobanget (8% $Hefrpingthedfisst peanchgipe il bajgh Copsgquprdfy, the flow of
i nflow pi pe (10a) which permts the inflow of ) '
refrigdrantutin the refrigerans cireuit isswahilizeds theeebyanaking i passide for the first

(4); a first outflow pipe 10b) whi ch pernits,}he
utibzatichidedfeat exohanger 43, Sibto desnquisatedtsyiesiged capability.
communi cation lines (11A, 20 11B); a second jnflow . .
pi peA(third jinvemtion prevides: arefiigeratian anpagpFuy &oPTdiRg ignthe refrigeration
fromthe |iquid- side communication lines (11A, 11B); . )
appanatus: of theosedowsl intventiop Which(is charagistised pthat the heglsource-side unit
outflow of refrigerant to the heat source-side heat | )
(1A)dsimaoygded @ith a réceiven (14)dor Mering aefsigerahtangidhst the receiver (14) is
recovery operation node, the tenperature_ of outside )
comiertefl atol the diguid pipea(0d shrough: adirgtr ilow ping ¢1@ah permits the
receiver (14) is lowered, refrigerant @25 exjting the )
inflowe ofi defuigetant oo thesheps sputce-sidechrsh gerhangey (Qna figeAutflow pipe
flow ng through the second branch pipe (I | b) intends
(10b) whichwpsrmits theutflowenfrefrigerany tathe igpidoside srmipgnigatiqrplipes (114,
pipe (11) and the second inflow pipe (10c) in the .
11B)zesecendinflovepipg dk9¢)ovhiph pompits e infewafirefisgrant Fem the liquid-
In the third invention, however, the backfl ow

-~ sidpcementicationsinks il Ik I1B)) aridsa second outflow pipe (10d) which permits the

outflow of refrigerant to the heat source-side heat exchanger (4).

If, during the 100 percent heat recovery operation mode, the temperature of
outside air falls and, as a result, the pressure within the receiver (14) is lowered, refrigerant
exiting the second utilization-side heat exchanger (41) and then flowing through the second
branch pipe (11b) intends to flow into tﬁe receiver (14) by way of the main flow pipe (11)

and the second inflow pipe (10¢) in the absence of the backflow prevention mechanism
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provi ded, therefore preventing the refrigerant from
flowng into the receiver (14). Accordingly, the rate
of flow of the refrigerant flowi ng through the first
utilization-side heat exchanger (45, 51) never
becomes insufficient. 5 A folirth invention provides a

E ;ﬂngﬁ?aag?a;tl RERANE ;at Sw%@gg%lﬁgﬁg\:/%g{ﬂﬁ%\reﬁﬁﬁﬁ REALHRR (37) is
PR gH I PR PG daTgr o ol BiPhiigts geiver 19
%E&QW Cgﬁ:fgfeﬁgf ir.)‘::g{g \é)eyg‘%nrgg?ag{ ?]8 egu gh ﬂagl firsdh P ffzation-side

t enperat ure aqf outs de air f%ls and, as a result, the

hegt g¢ %F??ér&ﬂsvﬂhn?"ﬁé goomes Jasuiticient 14y s | owered t he
pressure in the main flow (11) never i .
becadt @mnmwmpawﬁsewﬁw%ww@ﬂ%@m% gi‘% the refrigeration
positioned in_the second inflow pipe (10 0

apparqudo fr e rthigd rinyention; Whiply iy Kharadeerd i ﬁw g%?ffﬂgwdﬁfmﬂmn

heat exchanger 341) never flows in the direction of

medhanigg B7) 1sgue yifeskinthe second idloguine (3001 he | qui d
refrigerant flows towards_  the first_ branch pipe
and tInéhe fopgth inyentipn, ovew when.qRiImg dhe Q&MF@E e tz{SCOVS@g operation
and from 15 the second branch pipe (11b) w thout

meds;, the tamperatyre jof witsidecir fails wpdicas aresultrthe pressyre Wlthm the receiver
apparatus according to the refrigeration apparatus of

(lﬂ)hré lewersAdthe presserean thinmasm flaw piner@d) Bever éBOHSrbePwF the backflow
the backfl ow prevention nmechanism (37) is forned

prevsptien megheuiswp 7)1 @osionsb ik the pecopd g@ﬂ%thlpf éwaat thefefore
until the pressure of refrigerant acting on th

liquickreffi garangresiting the seqend wtlzaioneside heat exehaneer (4 !zbﬂe"er flows in the
predeterm ned pressure level. In the fifth invention,

direnorbaf thel rosindiow pinei (@&): arffonsequenty.cthe éla%wﬁh%ﬂ@lélﬂ%w towards
valve 37 during the 100 percent heat_ recover

the fest dransh nipel 61123 end the first quhaatwewdeghﬁaamwha@av (4§ 51) and from
the second utilization-side heat exchanger (41) flows

th¢ sacend heanth pipe (L1h) witheut 3l si de heat exchanger (45,
51). Since the relief valve (37) permts refrigerant
to floofifthHevetionqugridesa mitigerahen appasatusy pecoidipg t@the refrigeration
refrigerant exceeds a preset value, this nmake it

app@rgms iifdhe secopd dvantion péhieleisr chesackmized jin ¢hat the bagkflow prevention

erating unstably. A sixth invention provides a

mg amsgne(ag) isahnagbgy atrekicfyabsrateraple to blhek paetriggephflpypath until
9 apparatus of the third.invention which is

the pressire of irefsigetant aeting e hesbackfaw preveniopi pechanisey (37) exceeds a

predetermined pressure level.

In the fifth invention, the backflow of refrigerant is prevented by the relief valve
37 during the 100 percent heat recovery operation mode, so that liquid refrigerant leaving
the second utilization-side heat exchanger (41) flows into the first utilization-side heat
exchanger (45, 51). Since the relief vaive (37) permits refrigerant to flow therethrough
only when the ‘pressure of refrigerant exceeds a preset value, this make it possible to
prevent the refrigerant circuit from operating unstably.

A sixth invention provides a refrigeration apparatus according to the refrigeration
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is provided with a check valve (7) which permts only
one-way flow of refrigerant traveling fromthe

| i qui d-side comruni cation lines (11A, 11B) towards the
receiver (14), and that the backfl ow prevention
mechani sm (39, Sv7) is proviled with a backfl ow 6

apgéérgtss(lg %ﬁ‘ 'tll%nnthgh r@rg\%egqlﬁgr}e r\&ﬁi%‘thcig .chﬁl‘ta{:tgnqﬂ&f% t?%tgﬂe Bdond gl'lﬁffow pipe (10¢)

circurt In secon
o LB BHEERLOREL 9 P 15 GRERS YAk /Gndfly B o sz

ol PV IR S FESTORRATEA H B BT B rrver 19
w0 et b BS0SY A ROyt o
o TR B oot s AU S oo
Se&ggﬂéggzﬁﬁgeyﬂﬁfggﬁtaigﬁ# (lzl};égktaflggv g@ I‘f%p{\z/iﬁelé 131 él?é:égsfedts&?e, and an
reiiaet i bbb b o o

dur W K B UPR ORI (D8 CPPUR BE e V3D GO (e during the

the temperature of outside a r.esult

10D HRETSSIL dedty CQy ST aperatign ng(?J%rcae % Lgr(:?sgg?é B}a fefngerant circuit is

it 5 Tespiond ionlgns FGTFiaiht kRt Prat afalRe o9 nd. o
o ST, BoRE A R bR o i D00 55 g b ctoed st
o S o=t S BAREE communication
ing, (V143 3 B . PP et et e A5 AR 6 00 PerRSEb AL recovery
oppighR GKls P ETApTEHPER DLOUDACRETH Pt BTesil, (hE pressure within the
e R Bk BRREL L 0 L 5L hl LENSDU) o Mol o and
ol i o brond B i (ISt T e GRS AcPT (14 by
wayah S oW pibe 1 Do i (L ADWRS (bhohah YBRation-side hea
X GAds S D PAMAGRDIDN B8 THEOF B0 P10 she FeTgaRs diqae throvgh the
fromthe conpression nechanism (21), 2E)).Jnto the
firgd apGAMIOMT) %%@apa@c(jﬁ,sﬂﬁép‘éffr&e@,ms%/@ﬁ&ﬁﬁﬁaﬂ}- duri ng

the 100 10 percent heat, recovery operation node, tge
t enpéy Seventh ofnvsptien geroxides 1 3| refnggs; ion, sappagats, | |gecording - to the

refrigeration apparatus of the sixth invention which is characterized in that the backflow
prevention pipe (39) is configured such that high-pressure refrigerant is allowed to enter
the second inflow pipe (10c) from a discharge pipe (8) of the compression mechanisms
(2D, 2E).

In the seventh invention, the check valve of the second inflow pipe (10c) is closed
by introduction of high-pressure refrigerant (expelled from the compression mechanism

(2D, 2E)) into the second inflow pipe (10¢). Therefore, even when, during the 100
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the pressure within the receiver (14) drops,
refrigerant exiting the second utilization-side heat
exchanger (41) and then flow ng through the second
branch pipe (11b) will not flow towards the receiver
(14) by way of the main flowlQipe (11), but it flows

Pe{‘:&l\é\‘@h?i )retc\%g?r{){or 1%n %M&Ih ﬁ%t tSr%Eﬁxsahﬁjg of ?ﬁ’trsld@%ﬁhﬁﬂg @hd, asa result,

a|I I'nvention provides a

ﬂ‘egg%rﬁl‘ger & Oﬂleh’gg?a‘{’? : {13 e’ %gﬂ&mﬁx& eﬁt‘i‘&sg’ " eSSt Ph P Ation-side
hegfgea%ﬁ%&g%g I&‘éﬁd %lh tt%\glt&hg\e};g?o%g& ﬁ oge:ggrel garnlgﬁ 8%&' (tl lf))lé)lll not flow
tovigh Pfcepaves T b S TS A0 Hag () HRER HidiCkoWards the frs
ilipaopesite Gt PEQRIRA L%, % '”ft'fééve?f(&)e A
?Sﬁﬁ:@rqﬁa%’tﬁtwlob3n :Agfl?s@ e%é"r el D@Z&yplg% ,%ggording to the

rftiggalian FBU S PRI et HNFTHOPONPER i oo iy 5 2 ekt source-
S A0 PR B et sﬂf‘s{t‘cfra% 8 ?s%Eﬁwé {f feceiver 14
R R A TN I —
i, P RIEETa0S R A Pl BUsechAG: B SHF NP A} At outflow pipe
(W) vich pemits b RS Tt 45 eemego (s ghisusite coripipicaion Lines (114,
1o S v R) G it pe St e e o e i
receiver, (14), and an pe ng/cl val ve .
sidgisommigpieaiondings (hs H@)hﬁfgcln 5@@& o Q%P}P&&m Wﬂlck permits the
oulleBrof aviEieRhhtp el WGt Saes- L‘lg'g'”e”ﬁ@ga%g#‘lﬁb thalSihe perpnd inflow

per cent heat recovery oper at.ion node, g gﬁssurfe fri
pipenis; peoviderr pifhrashek Vel tVieh REFPItD @Be GUF-RE refrigerant

recei ver (14) via_the high- sure introducti .
trayeline fRe ashqald-wé% GPmUpiGE g Daes a4 11 ﬁgéowgé ﬂ&e%cmr 14,
14) becones hlgh t.her eby pl aci ng, check val ve (.
an b e g seomepoh HHIBABIHE) eae&wc{eﬂ Wiea gf&bsré‘assme ibhroduction

state. Thereby, refrigerant flqw travel|n

pinede) wrmt(qdp)cnrgrlaah PIFESYIE LR aefggﬁén%mﬂﬁgfeﬁ? WWF%]@&): and an
(11A, 11B) is blocked. Therefore, }\{1631&@ durin

opemiae/slysingeyalen(S Valor opens apd slnsing 1 highspeessyrg dntjoduction pipe
tenperature of outside air falls, refrigerant exiting

(4®he second utilization-side heat

In the eighth invention, when the opening/closing valve (SV8) is opened during
the 100 percent heat recovery operation mode, a high pressure in the refrigerant circuit is
introduced into the receiver (14) via the high-pressure introduction pipe (40) and, as a
result, the pressure in the receiver (14) becomes high, thereby placing the check valve (7)
of the second inflow pipe (10c) in the closed state. Thereby, refrigerant flow traveling to
the receiver (14) from the liquid-side communication lines (114, 11B) is blocked.

Therefore, even when, during the 100 percent heat recovery operation mode, the
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exchanger (41) and then flow ng through the second
branch pipe (11b) will not flowinto the receiver
(14) by way of the main flow pipe (11), but it flows
towards the first utilization-side heat exchanger
(45, 51). Consequently, the thte of flow of the

terg}gér{a‘; g‘?afgh“éﬁdfalceg‘\#e%?lsé%ﬁg%gi %(e"}f{gli,g.r g% Sg\ﬁcqn!d utilization-side heat
ex R 1A B e S Y RSST bR B OTGE B g o i

apparatus .of the eighth i nvention

Leh, i.s. .
the ester iy 0 WhY (afaibe BT TG BPESUdbabut i Dot dpvegis the first
' 40) i fi d t hat hij gh: .
R ahhean s ek 50 s eap s dr BEE BB g refigerant
D e R, SRR, IR B

. the second inflow pipe (10c) is closed by
inydfieigtuct i on of hi gh-pressure refrigerant (expelled
fromthe conpression nechanism (2D, 2E)) i n%,o t he . .
r eceidv aintly Twpntiomproxidss @ relgerstiGh @Rparaiys aRePTENG 19 By refrigeration
percent heat recovery operation node,  the,tenperat rgg
apparamgt of dbe agighthainventione whiefe ria nehagacirizag i &b oGy, igh-pressure
15 utilization-side heat exchanger (41) and then
introdnstion piner @0his condigsied sheh Biah htgh-pEysure eimgeranijis pllpwed to enter
flow towards the receiver (14) by way of the nmin fl]
thpiegeiven (iy) frionx a dischargsipe (ﬂsvoé) thpscampressiqnymechanism @D, 3K,
utilization-side heat exchanger (45, 51) w thout fail,.
A t ednthe nivdrinvensiopr e icheck wlveeftheyagcap HW%B‘&’F&!@% is closed by
according to the refrigeration_apparatus of the first,
inirorsHion of hight pressuss titigerantdXballgd fFore g CorRreaR Mechanism (2D,
source-side unit (A 20 is provided with a receiver
2By} injto ftly reseiget (g).r eThergforesiven tihgn. duing the 400 é%erqeilh}eleat recovery
is connected to the liquid pipe (10) through: a first
operationwnoilee thel Gpyperatiesh of equtsides air daljsyfrefiigesmt exiting the second
refrigerant fromthe heat source-side heat exchanger .
utiligytionasifle heat ewchangeni4p) el thew Bpwing troughdhesgcong pganch pipe (11b)
outflow of refrigerant to the |iquid-side ) )
witlomtufiw sewards thensseiver (4) bysyay af theeasim o piggy (Bpbut it flows
(10c) which permts the inflow of ref%ﬁgeran,t fromthe
towangs ithe Sistietilzationmideheataxchanaer (#5s Shiwihout fg).: and a
second outflow pipe (10d) which permts the outflow _, i
of r &k tngeimyentionpronisles e aefrigeratien apparatus @geordingria thyprefrigeration
(4), that the second inflow pipe is provided with a )
apphretils of she/Brstiniventigrewhichds eharaetesizediipthat thehegt source-side unit (1A)
refrigerant 12 traveling fromthe |iquid-side )
is providedi with 2 pweeiviendd) faristoring1refrigesanrthat the eeceivep (1A is connected to
14), . :
thé liq)uid pipe (10) through: a first inflow pipe (10a) which permits the inflow of

refrigerant from the heat source-side heat exchanger (4); a first outflow pipe (10b) which
permits the outflow of refrigerant to the liquid-side communication lines (114, 11B); a
second inflow pipe (10¢) which permits the inflow of refrigerant from the liquid-side
communication lines (11A, 11B); and a second outflow pipe (10d) which permits the
outflow of refrigerant to the heat source-side heat exchanger (4), that the second inflow

pipe is provided with a check valve which permits only one-way flow of refrigerant
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and that the liquid seal nechanism (90) is fornmed by a
heating nmenber (90) for heating the receiver (14). In
the tenth invention, when the receiver (14) is heated
by the heating nmenber 5 (QQ? during the 100 percent
heat recovery operation, the ressure wi thin the

recel ones hi her
g slanacrom Ve o 8ie rambuaitn R oA R8T itdrps i eceiver 19,
| aced | he cl osed st Ther b , refrr
and i 1 lrryn{l s fre e (D i3 forpeq P heptipg FREheL {50) 5 Hhesting the
communi cation lines (11A, 11B) is blocked. Therefore,
recainss (hen, during the 100 percent heat recovery
operati on node, the tenperature of outside fall
20 rdn rth@e.n&mnvm% ﬁ@h%h'@e SECSV G 15 Begtedo) %‘}egﬁea%hg member

heat exchan and then flow ng through . the

(O®ediing the dﬂgrperﬁepb ?aII%BOVWYI qpefaitons the\pressies Within the receiver (14)

receiver of the main flow pipe (11 but .

begames b\gbelt raasa el the shiegk PAlVe A7) Bhibe; ﬁféofﬁéa{ﬂow PlPe (10c) 3s
exchanger (45, 51) Consequently, the rate of flow

placké in dite Flgsschsiatef | Fherehyit lr‘rgr tifloev frayeling to ‘Le receiver (14) from
utilization-side  heat exchan 45 51 #@ not

thoiquidwsiderpoutrunicasion, lmss(mrzﬁ,éﬂg)/erh pekedve ?réf?f'f)reé’ﬂ‘ Yiben, during
a refrigeration apparatus according to the

the &0i perenti bast appavent wpewtion aods, rde emperatywerofiapiside air falls,
Is characterized in that the |iquid seal mechanism

refyigedant exifing tecsependavtilizgtionshidg hprierchapgyr () andl then Howing through
provided in the main flow pipe (11) such that t he

thesgacond branghupipe( (A1) widl oeidfow pyia tersteeiyes (14 bY rwtof the main flow
branch pipe (11a) and the second branch pipe (11b) at

pige (It bwnitoflomse tavedrds fthowfinst péilipation-side chept re@,@hanger @s, 31).
branch pipe 20 (1 l1a) and, the second branch pip

Cansddbiently,rthe rate aifefloon of therre&igerant floving Haowgh thegférﬁtatltﬂéwlon-mde
cycle during the 100 percent heat recovery operation

heatokehangef (45961 awill rotiberome inseffickandnd utilizati on-si de
heat exchanger (41) flows through the second branch
pi pe Arl kiventutinyention prowidest eoregrgsamtromoappfgat%mcg@ng to the
the main flow pipe (11) and the |iquid pipe (10) by

refrigeratipniappargtusaoftth¢ fitgt invenmtion erchwisr eharactesizeghan that ‘the liquid seal
refrigerant flows towards the first utilizatiaon-side

mévbanismx@hpisderm¢disy arsuprisingopart Gd) mibrchtis pmvariréﬁnéhtb@am flow pipe
(11a). Consequently, the flow of refrigerant with

(11)hschehatithe nprising part (21) extends npwypids Feogn ﬂteh@rsbbsan%mmglla) and
it possible for the first utilization-side heat

thesezbad jenck pipe @ 1) a3 juoctiomfithe maineflpw pipee@il) dbe first branch pipe
capabil it

(1 la)pand, the sZcond branch pipe (11b).

In the eleventh invention, in the refrigeration cycle during the 100 percent heat
recovery operation mode, refrigerant exiting the second utilization-side heat exchanger
(41) flows through the second branch pipe (11b), but it is prevented from flowing towards
the main flow pipe (11) and the liquid pipe (10) by the uprising part (21), in other words,
the refrigerant flows towards the first utilization-side heat exchanger (45, 51) from the first
branch pipe (11a). Consequently, the flow of refrigerant within the refrigerant circuit is

stabilized, thereby making it possible for the first utilization-side heat exchanger (43, 51)
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A twelfth invention provides a refrigeration apparatus
according to the refrigeration apparatus of the first
i nvention which is characterized in that the heat
source- side heat exchanger §4) i s an outdoor heat
exchanger which is installedl®utdoors, that the 5

heat exchangers (45, 51) is a

tog%gﬁﬁi@%&%ﬁé&gﬁéﬁﬁg&t exchanger for providing
oSSR b TUSE £ b PSP, cgonting o
RSB BASHRRIE  BHobuBART, MR8 s
siqsg’:glﬂ?egg ﬁ:ﬁél%gé%}e(ftigeo%vg&gd%% eeﬁ{ %e)gcﬁhﬂ%gre\hﬁ%hishﬁi%ﬁ%% ?létgg?rs, that the
oo Ve e L S8 P SR o gy for

is provided by the air conditi.oni ng heat exchanger,
providE ReAgrEAEBC e TTF 98 &t [SHELTE AP IBSn A dpat the second
and refrigerator conpartnent's refri.geration is gy :
utieaionseide Bt cxRkangel W) ooy Sonsiieniniy b <ahang for providing air
(45, 51) as.,the first utilization-side heat exchanger.
copgigioning te A 1d0OREPACEhe backfl ow of refrigerant is

prevent ed by the backfiaqw g.r@ev%nti on %5 mechani sm .. de. th
(37) Inghse HYRPtQR, idpTipg L k0peresnt heat reqoupLy gpefafion mode, the
flow in stable manner from the ZAr condi tioni nsg

outdash diegiepxqhangert(d) g dhe Beal/soprseside hest £XChANgEY !

. exchanger (45, 51). _EFFECIS In_accordance with &?g h d
indgar spagerheeting srprovided by dis #r senditioning, heat sxrhapgst (41%8s the second .
SV7), _é40, SVS), (90) 21) is provided so Ihaiﬁ. a. :ded b
utidizalionssige heasrexchanges TREE FIRPEHMFES refigpratigh 1s provided by

bet ween the second utilization-side heat .exchan

thy aaly/frasae sleeageitiest exshinses (3. & the HehyrliZeiRR A heat exchanger.

(45, 51) is held in a full liquid state during, t 100 .
Ambratghis tinaet thecaskey ofgisEigarantis r?é%‘@?*qdﬂbibﬁ?ePaﬁ%glPa’stevem‘°n
liquid refrigerant is inhibited ftomflow gvtomaéds &
medhenispet37).fthersby making1i possille derorefigrsant tBifB? oy }jble ppgpner from
the second branch pipe (11b) at flow rates nore {han

the\aiz eerdifigningbeat exghanger ((411}1@ tha reldifosrs Sirage HERExchabier (45, 51).
refrigerant being supplied 25 to the first

EFFECTSat i on- si de heat exchanger (45, 51) is secured at
satisfactory levels. _Therefore, even when oEtsid

: ir
{ enpdn aeardanceeith ti, st mventus Bigfid S MEBRESP N, (39 SV,
capability to provide refrigeration om degradin .
BV RY; (Y0 (OGS prniessortbatis S SuAeh 9t 08 SSRRIOR TBfchanism (46, 52)

node. _ .
between the second utilization-side heat exchanger (41) and the first utilization-side heat

n(?tegﬁerated, and

exchanger (45, 51) is held in a full liquid state during the 100 percent heat recovery
operation mode. In other words, liquid refrigerant is inhibited from flowing towards the
main flow pipe (11) and the liquid pipe (10) from the second branch pipe (11b) at flow
rates more than necessary. As a result, the rate of flow of the refrigerant being supplied
to the first utilization-side heat exchanger (45, 51) is secured at satisfactory levels.
Therefore, even when outside air temperatures are low, it is possible to prevent the

capability to provide refrigeration from degrading during the 100 percent heat recovery
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In accordance with the second invention, the backfl ow
prevention mechanism (37) is provided so that
refrigerant is inhibited fromflow ng towards the main
flow pipe (11) and the liquid pipe (10) during the
100 percent heat recovery opk¥ation node. Such 5
arr.angenent provides stable refrigerant flow during
OPPﬁBOESH%gercent heat recovery operation node.

Th f , ) id i ]
e G Siaee Dot BRRRRY Y pBLE s 37)
bR I AR A5k A RE B By pe 0
o St S g HE TS TREL iy gl e swn

operation npde, nqg refrigerant enters fhe .receiven
aranggmey dproyiies Lstabls  refesRAnSt Ko Opang the, Wift Defyep heat recovery
first utilization-side heat exchanger (45, 51) w.ll .
opprstiopantsive. RSTHRIE PSR RHSRO AR HaHLTes FhioWHL i possible to
where the receiver, (14), is prqvided in the.
prevght fgeqeAbiiD tocRipyide Tettigerefig iopt deareipt APERg iy 00 percent heat
capability to provide refrigeration from degrading,
reeovery ¢Heratin medper at ure of outside air falls during
the 15 100 percent heat ,recovery operatjon node, Inf tside air
ac c ofn areardepaetwithh gher A AVENHORNEYESVhanHhe JERRFTAYY of outside
prevention nmechanism (37) is provided in the second ih
Palln At el Q01 perpentaeas TPaaiery OBFIAUOR ITISHS iy SrBAETant enters the
even when the tenperature of outside air falls igiurtln ide heat
regefireer 109) padc thet rae of flove Rfethg r&%é%egﬁqtdﬁ thsgrst Afzatigreside hea
aresult, the .Pressure w thin the recejver 14% S here th
exthangee (45, i51) ivallces beeame insuffiGienti o Theselogs, (qvgR A% e case where the
exiting the second utilizatiaon-side heaf exchanger -
regetver (L#inprovded isthe pefrigerant mromtaﬁéhP?ﬁS{S’ée f Ffsyg’gﬁ%e capability to
the first utilization-side heat exchanger (45, 512_ Is during th
préviderefhigerstion fiom ¢rgspting.sivpR lf(thqmpeﬁ’fgfreé?f&“@d‘? #ir falls during the
possible to prevent the capability to provide
100gferdegthent renveyOIPCTREGR ARAAFg Wi t hout fail, even when
the tenperature of outside air falls 1(%uri ng t he 100h . 37
per cdntacersdanceawigy theyfourl inyention. Hag RackBlgw) preyqptiop Jagehanism (37)
wher e the backfl ow prevention nmechani sn}‘gSZﬂ) S h
is providesti the serondinfleweine Ak prseresulp Pl ghch; grangampns, fyen when
flow pipe (11), in_order to allowrefrigerant to flow .
tht tempernes R auisidopir falsidysna dbe 100 pREsFRICICa 35OV cpRFEation mode
each of the utilization-side heat exchangers 15 g41dth Hauid
and5as B ¥psulytherpresyune withimthet 16eer YerO(1Ab sclomradle & 1s ensured that hiqui

recovery operation node, it is necessary
refrigerant exiting the second utilization-side heat exchanger (41) flows towards the first

branch pipe (11a) and the first utilization-side heat exchanger (45, 51) from the seéond
branch pipe (11b). Therefore, it is possible to prevent the capability to provide
refrigeration from degrading without fail, even when the temperature of outside air falls
during the 100 percent heat recovery operation mode.

In the case where the backflow prevention mechanism (37) is j::rovided either in
the liquid pipe (10) or in the main flow pipe (11), in order to allow refrigerant to flow from

the heat source-side heat exchanger (4) towards each of the utilization-side heat exchangers
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to provide piping that bypasses the backfl ow
prevention mechanism (37). In the fourth invention,
however, it is arranged that the backfl ow prevention
mechani sm (37) is provided in the second inflow pipe
(10c). This arrangenent eliridates the need for such

(bR aRun RO} 7RSI SR8 Qo S sy
o ST S5 bR bSO PRl P e T
et R a5 TR b pRtRam 47 s proviad

~ tenperature of outdoor air falls durin he, 1
in e seornd MR PSRy 306 drstgsrisabEgtediod Bed fr such bypass
Wth the sixth | nventign, t he backfl ow prevention pipe
pigizpndarpidsromplisated (gREEWENN- val ve (SV7) are provi ded
as the backfl ow preventi mechapi sm, ( 39 \V7),.an .
the dmeatcopdange wWrth éhetﬁghsé‘bvﬁﬁﬁ"%nf]ﬂg’oﬁ‘%i é@“%’f@ésr%leg simple
closed by making wutilization of high pregsure in.the .
conBgunen fat makescusecof only wrelied yplve o s ParkElpY pgemtinp nechanism

even when the tenperature of ouytside air falls durzibdwyg hen the
(3Dhet 1eoomes qestibigetn PrevEaY @pyraﬁzensogmtheaﬂmmgd anstpady” w
as a result, the pressure within the receiver

14) is
terhparetuegiof quidoar airdalds duringghe 460 perecitdent IeRvan Oé%a%%émde-

first utilization-side heat exchanger (45, 51).1is.
secudedceprdansg tyidy the stk inveian, .therg@i‘gé’ﬁr@?v"t“%@n pipe (39) and the
capability to provide refrigeration of the first . 19

openingiclsirigovalye SVAk are 2 g& theqbackgey preveptiaomeghpnism (39,
fromdegradi ng. I n accordance with the, seyenth 4 by maki

SVHy end ithe cheek velvar (Thed he twndhlrﬁlﬁ)-“ba)&es(v}?“é) i glosed by making
refrigerant expelled fromthe conpression mechani sm

utifi2atjon efhighspressure ity thegrefrgesant (fircude c A Tes¥E SBE}bérrangement,
(10c) from the backf| ow prevention pipe (3B§ And, h

evei nelient the teomsrasire of eutsidecaipalls, during they Py gercent heat recovery

i mredi ately after being expelled fromthe conpressio
operstion mesnapdDas pepuli,dhe pigsgure WL 1B SRFCHET E‘r@?ﬁ f red, the rate of

check val ve of the second inflow pjpe (1OC%I I[e‘% . d ;
flost of aie refigeran ingthe, fitst, uhilizatien-stdsehab syehangth (oo A1) 18 secured a

outside air falls during the 25 100 percent heat £ the £
satigfactonyt Ylevaber alThensforpd dherrapabilitya 1o crgride refaeypliey e the st

wi thin the receiver gilﬁdi) is | owered, ‘i?ge capability
utiligatioresidel beat skehagaerAd#p.oH) 3 Prevented Hem qeeradingsi i on- si de

heat exchanger (45, 51) is nore assuredly prev r}_f‘ed .

f r omleepcanianee vith the sgeersh dANRIIOR; ih 1§ rAsrangefhthat high-pressure

i nvention, the high-pressure introductjon ZDi pe _%4021 .
refrigerant expelled from the compression mechanism (2D, E) is ihtroduced into the

second inflow pipe (10c) from the backflow prevention pipe (39). And, since the loss of
pressure of the refrigerant immediately after being expelled from the compression
mechanism (2D, 2E) is small, this ensures that the check valve of the second inflow pipe
(10¢) is closed. Accordingly, even when the temperature of outside air falls during the
100 percent heat recovery operation mode and, as a result, the pressure within the receiver
(14) is lowered, the capability to provide refrigeration of the first utilization-side heat

exchanger (45, 51) is more assuredly prevented from degrading.
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connected to the receiver (14) and the opening/cl osing
valve (M are provided as the 1liquid seal nmechani sm
(40, SVv8). The check valve (7) of the second inflow
pipe (10c) is closed by making utilization of high
pressure in the refrigerant1§ rcuit and, as a result

out o MR8 BB AR R cinK R G, hORIAERRALA Hibdlidion pipe (40
colea oy w8 PRt T A ol BobGE Yelve (SYMPLE IR i os the
oG sedF el (FG SV, T8k AR vallel(y) SR RPORRRE e 100 i
R4 SO A R . B o
ol G R S5 WP RSB A 10 e
S S e P S R RSP IR B ier 19 s
loweiEd, EdBrot e L T o U gt piierioRitbls pL P henger e,
i g o B TR TR B R RSOl Biseion o
bR AP et GRORPAR S ST smir Bl o dFgrdies;

S et 0 i 5 i ROl SRk e
exprdfed R P yPmpRa e e RB (b GR forodsed ey i ssiver (14)
fof b &&%éﬁ%&ﬁ?ﬁ%&ﬂ%ﬂ w4y ‘%&” %%S%M}%‘ios% B prpsgure of the
reBgBRint S A Ehy B RIS O DF 1S CORRBSFAR i ehghom (2D; 28) i
e s B S B2 S, L ELSER SR R CENE o
ACSORIPEIL SHTSHEFIE s RBRTANGS O PUSYS HE FURSTIPE i 10D pefcent heat
redonGB RsFry R SBREARRBLY KPS ke EeBeD S fishuheaton-side

the first utiljzation-side heat changer,.(45, 51) is
heggrexghanger (45, 81 §ayera arvged strewﬁ“aff 8%%%&"&11 ‘th the

el eventh inventign, it is arranged that the i sin

par t 1f sacprdance syithhadnth Fyeatiqn, ds arraiese ‘Hﬁé&ﬁ‘gﬁ?%ﬂﬁ Thsgaber (90)

the main flow pipe (11) which extends u rds from .
fon heatipg the resmires (4 it p{%#@rﬁsa fund ppal mdeanysy. | £p Fpjesult of such

at aj unction of the main flow pjpe 17 11), .t
ARG, YFENVRAL e ETRFTATIR P! NS AE 5 %6‘%5%%?@& percent heat

(11b). As_a result of such ) ) e .
recovery operation mode, the rate of flow of the refrigerant in the first utilization-side heat
exchanger (45, 51) is secured at satisfactory levels by increasing the pressure within the
receiver (14) by heating it. Therefore, the capability to provide refrigeration of the first
utilization-side heat exchanger (45, 51) is prevented from degrading.

In accordance with the eleventh invention, it is arranged that the uprising part (21)

is provided, as a liquid seal mechanism, in the main flow pipe (11) which extends upwards

from the first and second branch pipes (11a) and (11b) at a junction of the main flow pipe
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arrangenent, even when the tenperature of outside air
falls during the 100 percent heat recovery operation
node, it is difficult for refrigerant to flow toward
the main flow pipe (11) and the liquid pipe (10).
Accordingly, the rate of floWof the refrigerant in

o bk, B bR R 2% bt o s
G Y 5 St 15 B o D) b R PR er s
R R BT U W v e
BB e SRS AR PR P B e o

heat exchanger (41 S e second utilizatipn-side
utifigaionesidhh @ﬁc}gwg%r G b SFird ariab figry fevels, and the capability
refrigerator's conpartnent, refri.geration, is provided
(o oNifi el EeesipR o b A a5 bt ebatert (%1315 g prevented
the first utilization-side heat exchanger (45, 51),
frane flegradingint fl ows to the col d/freeze storage heat
exchanger ‘545, 51) wthout fail. This ensures t{{‘?t £ outside ai
t he dapessirdancy with the byelHb IRycateBRSYeR P&Qtﬁ?’i’ﬁlﬁ‘ § o1 outsice air
15 prevented from degradi ng. BRI EF DESCRI PT| ON, OF THE .
falbRiwigcle £0Ypersent hiest rcpvary ppupieR mofds &y whickiiadfox spae heating is
a refrigeration apparatus accordi&g{ to a firat Tiration-side h
previdletibydhe aisfcondisiopingshast exehragen @) ag;thg, secopd wtilization-side heat
refrigerant circuit diagram show ng a cooling.node. of, .
exolpangar (4dh while, siowltareouslys refidgssaior ﬁewpar#pamrgfr@er@oa is provided
refrigerant circuit diagram show ng a refriﬁgrerat.'.on. .
bynthee colid/figsae astorege heat exehanpers (4% rr%b\d Atrethg ; Trg Qeil@twn'ﬂde heat
is arefrigerant circuit diagramshowing a first
exclanigen (45 &), wéngerinrflovsto thercaldifieeas Brags hepleochprger (45, S1)
enmbodi ment; 25 Figure 5 is a Mllier chart show ng & .
withewaviatr  Jfhis ensurge thatt theupanalyility gor progide showcase Trefrigeration 1s
cooling/refrigeration node of operation in the first
prevemtsdi iremdegliygre 6 is a refrigerant circuit diagram
showi ng a second cool i ng/refri eration 18 node of

BRHEF DESGRIFTION QT THE BRAWI

Figure 1 is a refrigerant circuit diagram of a refrigeration apparatus according to a
first embodiment of the present invention;

Figure 2 is a refrigerant circuit diagram showing a cooling mode of operation in
the first embodiment;

Figure 3 is a refrigerant circuit diagram showing a refrigeration mode of operation
in the first embodiment;

Figure 4 is a refrigerant circuit diagram showing a first co_oling/reﬁigeration mode
of operation in the first embodiment;

Figure 5 is a Mollier chart showing a behavior of refrigerant during the first
cooling/refrigeration mode of operation in the first embodiment;

Figure 6 is a refrigerant circuit diagram showing a second cooling/refrigeration
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Figure 7 is a refrigerant circuit diagram show ng a
heati ng node of operation in the first enbodi nent;
Figure 8 is a refrigerant circuit diagram show ng a
first heating/refrigeration node 5 of operation in
the first enbodiment; Figurel® is a refrigerant

cjrcuit diagramshow.ng.a second heating/reftigeration

m‘?d&?%%?“ﬂﬁ’é?’h&?ﬁsﬁwlﬂ%é‘n?ﬁrst enbodi nent; Figure 10
is a_Mllier chatt show ng .a behayior of,refri a P
o+ KR s S Biger AR Aoy Cragraih gl Rineghnfeline Hf< Y operation in
operatjon in the first enbodinent; 10 Figure 11 is a

the farst sYBOAUMEDE r cui t di agram showing a third
heating/refrigeration,k npde of operatiop ip the first .
enbodigEn B;is preftigerapbeirQutAIggAm; @PW&%@I 5‘% H%%"ﬁ’g eﬁ‘gefa“"“ mode
behavi or of refrigerant during the third

of pperatipnyiny e firy emhodBRe™pde of operation in the first

enbodi ment; Figure 13 is a refrigerant circuit  diagra .

of aFimme %yisrarsiogeraphairati diagaey Fm‘ﬁ'&gt%%‘%‘i é‘@é’%&‘?gﬁgﬂaﬂ"n

enbodi nent of the present invention, Figure 14 is a
madgfofiogeratipn it thedustenahodifpeli showi ng a cool i ng nmode of

operation in the second enbodi nment; Figurg 15 ié, a

r ef r Figradp ig arallier gharg shgwing svpakgvigr of refrigerant during the second

cooling/refrigeration node of operation in the second
hegsingiusfmgenationppods gl operaton;is the friléf embediEmght; cj r cui t

di agram showing a refrigeration node of operation in_, A

the &igandleishodefimgetant Cirguit diapyam shawing 2 ityjed hggting/refrigeration

circuit diagramshowi ng a heating node of operation in '
madeafoperstion anthsdirstegmbodingiiti e 18 is a refrigerant

circuit diagramshow ng a first heating/refrigeratiaqn )

25 nibiignrefl 20mer Mallier ¢hart shovdeg ankehavien of nefrigerapt duriag the third

19 is a refrigerant circuit diagramshow ng a second
heitbwliefrigaraion medeef eperatinpdn thst fisherphediBntn t he second

enbodi ment; 19 Figure 20 is a refrigerant circuit .

di agFignre Advis agefiigerant eirquitdingrgny off 4 rejageaatignapparatus according to

a second embodiment of the present invention;

Figure 14 is a refrigerant circuit diagram showing a cooling mode of operation in
the second embodiment;

Figure 15 is a refrigerant circuit diagram showing a cooling/refrigeration mode of
operation in the second embodiment;

Figure 16 is a refrigerant circuit diagram showing a refrigeration mode of
operation in the second embodiment;

Figure 17 is a refrigerant circuit diagram showing a heating mode of operation in
the second embodiment;

Figure 18 is a refrigerant circuit diagram showing a first heating/refrigeration
mode o_f operation in the second embodiment;

Figure 19 is a refrigerant circuit diagram showing a second heating/refrigeration

mode of operation in the second embodiment;
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node of operation in the second enbodi ment; Figure 21
is arefrigerant circuit diagramof a refrigeration
apparatus according to a third enbodi nent of the
present invention; 5 Figure 22 is a refrigerant
circuit diagramshowing a fifl8t heating/refrigeration

d f [ i he. t hi nbog] - JFi . . .
o o FRBF At P S PRD TRy (il Ybfgpietigeration

appar atus. according .to .fourth enbodi nent of the
m?f&é?é’ﬁfr %ﬂ{}érh RO ieﬂ'ﬁh’)gmi?l{’i s a refrigerant circuit
di agram of g refy.igerat.ion aratus according to, 10 .
a 11 FLEIreAbAY? FRiFEciant gifrat dheram ot o fs Higerision Jopgih abgording to
|s.arefrigerant circuit diagramof a refrigeration
a thisd smbpuncht e1ihg PRFERIJNVERIOPLt h enbodi nent of the
present invention;, Figure 26 S a perspectiye view . .
s howiFagHra 2 2otst & reffigerpnh cirguif id&ﬂﬁfﬂns'g'ﬁ}‘g’h?eéhé‘ﬁ? bpating/refrigeration
the sixth enpbodi nent; and 15 Figure 27 is a
mederafioperagian ithe dhird eabedimsAt of a prior art
refrigeration apparatus.  BEST MODE FOR CARRYI NG OQUT .
| NVE 23y e sefrigeran idiagtem offe FeHigepR PR Apparatus according to
invention will be described in detail with reference
a fpurth pabedimgnhefsthe PrasEvESTHoOn; OF | NVENTI ON 20 As shown
Figure 1, a refrjgeration apparatus (1) according to

a ..
firsFigmdddiise refrigerent ircuirdiagam 9f deHigessiionappaERfegording to
for installation in a _convenience store or the |ike

a fiigh embpdipient ofghe pregens awyegtianishowcase refri gerati on,
freeze-storage showase refrigeratjion, and space ]
heat iFigyre 351is agefrigerantecizmiiiagram of o sefrigerationgpparatus according to
apparatus (1) of the first enbodi ment incl-udes an

a gotodimsng of ths presayt ingentioRdoor unit (1B), a cold
storage unit (1C, and a freeze storage unit (1D), and .
is Fiove d6ds apempestive viewyshoaving an puigr forpe)a ligiid seal mechanism

_ performs a vapor conpression refrigeration cycle. The

in thefsixthempadinsntandt (1E) is provided with a first
systemside circuit for cold 20 storage and freeze
st or Xigure 3 i aredigespnt cipuit dingeAny ef & prierart refiegeralign apparatus.
condi ti oni ng. The

BEST MODE FOR CARRYING OUT INVENTION

Hereafter, embodiments of the present invention will be described in detail with
reference to the drawings.
EMBODIMENT 1 OF INVENTION

As shown Figure 1, a refrigeration apparatus (1) according to a first embodiment
of the present invention is intended for installation in a convenience store or the like for
providing cold-storage showcase refrigeration, freeze-storage showcase refrigeration, and
space heating/cooling in the shop.

The refrigeration apparatus (1) of the first embodiment includes an outdoor unit
(1A), an indoor unit (1B), a cold storage unit (1C), and a freeze storage unit (1D), and is
provided with a refrigerant circuit (1E) which performs a vapor compression refrigeration

cycle. The refrigerant circuit (1E) is provided with a first system-side circuit for cold
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refrigerant circuit (1E) is configured so as to be

swi tchabl e between a cooling cycle and a heating
cycle. The indoor unit (1B) i's configured so that it
sel ectively perforns a space ooling 5 operation node

or a space heati ng operat| on and is installed,
h e s
B AT LD S P 9S8, M i

re?r{ %?%9 glrglﬁ ?ﬁ:@aﬁ %ot?ﬁgn?@ QJ) s &P e ?\Htcﬂagl tl%?w%% gcoohng cycle and a

reeze storage uni
he *1 éJc Cd in a freeze storage shovvcase and cool s the
A Y¥he freeze storage showcase. In the first

o hiEnto S GBS TP iodf giael gfaca&el,g Bgéfo@bg Yace cooling
op(eiagx)oaqnm\/aegpac%paa{tggcc?p%n %tgfngocie }Fol\% a]l CP ?t*ér gxra:ﬁple, in shop's
se lﬂ*%eqr?aér W&e& I}m{\%i% ggltdd erlages {,mlfg &% Sck%folsg a 30d storage
sh fe"éfﬁ%fe Gootschts ol AT RhmdratbpaRse 1 356 dfhgPe somee unit (D) is

ditegonch e Frice gtagates %ﬁésf’e%%w&aﬁgé%?fﬂw%e opgg shoyease.  In
S kb o L e i

(lvégnﬁncggs%p%l ig%zg%lé(grggﬁ;}igsgﬁﬁ?%pe@gan?i to the out door unit (1A):

-p re donme scroll ressors of the seal ed
aﬁwiaremr@tnerslawpw&sg 2A) is a variable

20 conpressor whose capacity i s nade
Oﬁﬁﬁ&é&e phased manner or in a continuous manner

by i erte contr an el ectric notor ch o he

fi rst larpaltéoawﬁa ﬁé nﬁﬂ@ﬁéwm&aﬁwmf@f 6‘% ashfjrst Compressor,
é i s a constant cggﬁ0|ty co ressor mhlch is drlg n .

Bh IRV omprepsor ddB) diife pecond QIR 18 S¢pond noninverter

coppigseon (O 1% 8 tx%%‘ép%'béq‘%écgr Tﬂﬁﬁb?xéﬁo%er o) {3 fpghudes a first
obons SR L R bl 8] S v v
vaiﬁgf " talpo@%t DE éﬁéy(aﬁ(gét)er @Svg]fctl{;l g]%r?sré)ggqselosg e heat exchanger.
xgﬂgﬁqe:pnér%é%so%g (igfl rs;?eé%st ; g{]eg(ﬁ,{% n@r e—%?és(sjll;re dome scroll
co%yg)%:sl,sgrlgg? lﬂlleysea ed tgrgg ar et 1(r)1wt3rr1?§ c%?nr}neés%grs {2%3 1??1%%2%& rHlsplac:en'xent
compressor whose capacity is made variable in a phased manner or in a continuous manner
by inverter controlling an electric motor. Each of the first and second noninverter
compressors (2B) and (2C) is a constant capacity compressor which is driven constantly at
a fixed number of revolutions by a respective electric motor.
The inverter compressor (2A), the first noninverter compressor (2B), and the
second noninverter compressor (2C) together constitute a compression mechanism (2D,

2E) of the refrigeration apparatus (1), and the compression mechanism (2D, 2E) is made

up of a compression mechanism (2D) of a first system and a compression mechanism (2E)
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there are two different conpression operation nodes.
In one of the two conpression operation nodes, the
i nverter conpressor (2A) and the first noninverter
conpressor (213) together constitute the conpression
mechani sm (2D) of the first ggstem while, on the other
5 hand, the second noni nverter conpyessor (2C) alone
ofcsesond sistem.t doROTRSFIESalY, N regarhiarine FampressigR meshamsm (2D, 2E),
second system In the other conpression operation i
thegsdare e diffengns qompressiop: epssation magesy| dmong fsthe (hoecompression
t he conpressi on nechanisn1(2&? of the first, system
opamnation, medes; the ipverter qompaessehA)i angs the disstpainverter compressor (2B)
conpressor (2B) and the second norinverter conpressor
togethpr cangiiturathe comprassign mechaniss (PPLekthe firstsystami While, on the other
(2E) of the 10 second system Stated another way, it .
hand, dibsi sprend t hentinveytst | enmapressor c@Pr elover cemsnjute dhe t ¢gpmpression
second noni nverter conpressor (2Q are used, in a fixed
machanism (3B ofatlfei second pystem sinéhe ether gdmpression operation mode, the
storage and freeze storage and for a second
inggrérarongiresor (2A)udlond oonstiiutes thermdimpiressiongmechanism (2D) of the first
respectively while, on the other hand, the first
system while en thootheedsod, th2Brst heningetdr oninpessadr] (2B)oand the second
the first systemside circuit or for the second

nesyrsvteeter sompressor (ACH togetheT lvonstimvte rthe comprepsies swmch@fisth (2E) of the

the first noninverter conpressor (2B), and the second

senomd spstani.er Staedaneteoway 2iC)s designed Hatrthe gowpder ¢ongpressor (2A) and
di scharge pipes (5a, 5b, 5¢) which are connected to a

the sempind nohmivenerevmpressga@ () iapeused; inchBxegemaines)fof 8 first system-side
and the high- pressure gas pipe (8) is connected to

cirnit foorcbldftotdge dridr freezeoutoragaund bt ahsevarids sysfeduyside citeait for air
di scharge pipe (5b) of the first noninverter

conditipnags oespé@iva)y while,tdrethd ot diage, the fest3@nirbeitenéompressor (2B)
second noni nverter conpressor (2C) are each provided

is wsddnsvetchebly ot the dirstisgstkm-sidd ciuit Or forthg secosi dpstemesidsf circuit.
t he outdoor heat exchanger (4) is connected to one
port Tie inverterf tormprebsomr(ZAdy thewfitst monmiverer Svipieysoar(2B), and the
out door gas pipe (9). Connected to a liquid-side end

seodnd heniovdrtto aontpeessore QClahger théi) resppective désablargé pipes (5a, 5b, 5¢)
liquid pipe (10) which is a liquid line. 25 A receiver

wiitH aref amnsd¢ted &ge soifgld highipdesset rgag pipenidischargde pipes €8), and the high-
m dway along the liquid pipe (10), and the other end

predsutehgasl pigeii(8) i pennedie)d to oneqoneof dut first douravay Swivh valve (3A).
pi pe (11) for |iquid-side comunication lines, i.e.,

The disclmtgecpipen(fb)caf thenfilst nonidvariepeompiedyora@By ahdrth¢ disgharge pipe
| i qui d-si de comruni cation |ine and a second

(5c)omfitha isecwnd aoninveéerdcompressrl (2K)) @as cachsgoeiddd with a respective check

valve (7).

A gas-side end of the outdoor heat exchanger (4) is connected to one port of the
first four-way switch valve (3A) by an outdoor gas pipe (9). Connected to a liquid-side
end of the outdoor heat exchanger (4) is one end of a liquid pipe (10) which is a liquid line.
A receiver (14) for storage of liquid refrigerant is disposed midway along the liquid pipe
(10), and the other end of the liquid pipe (10) is connected to a main flow pipe (11) for

liquid-side communication lines, i.e., a first communication liquid pipe (11A) as a first
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l'i qui d-si de communi cation line. The receiver (14) is

connected to the liquid pipe (10) through four

different pipes, nanmely a first inflow pipe (10a)

which permts refrigerant inflow fromthe heat

source-side 5 heat exchangeét2 (4), a first outflow
_ pipe. (10b) which permts refrigerant outflq toeégﬁ q
liquidepidescommpnigaian linecand; aovs cpnd emmynigation kguid pipe (1 LH)jas a secon
_inflow pipe (10c) which permts refrigerant inflow
liqeideside epEanmpRjGatindinge conmuni cation |ines (11A, 11B),

and a second outflow piq&:e éé.O,d) _Wwhi ch [Perm' tﬁ ) )

r ef r Theresaven (i insonnected o Bardigyist Pine 410)dlwaygh der qiffgrent pipes,
The outdoor heat exchanger (4) is inplenented, for i
nareslyrapfirst infpwapipe 6L 0ah svhiaheermity refeigerapiiaflangeom dhe hgqg source-side

cross fin type, and an outdoor fan (4F) as a heat
hea caxchangen ), @ fitst opdlos pine €18b) whichh pexmitsy refrigerant: usBew to the
heat exchanger (4). A conmunication gas pipe (17) is, .
liquidrmidec t@nimunicatien fives (A, t HB)f arsseoridoinflopapipesiife) yhich permits
valve (3A). Another port of the four-way swtch valve
reffigeshnti mflown froot ée liguid-sider comminichiors divoh {1 ¥yt 1Raypnd a second
switch valve (3B) by a connecting pipe (18). Another
outflomt pipé (10 whichsperouts réfugerantgutSoivtte thevaitdeor hga)exchanger (4).
connected to the discharge pipe (5c) of the second
noni ke bboor hegirexshanger 24))is hmplemeatsd, foraexamyde, by pdin and tube
(19). Still another port of the second four-wa ‘ )
heat véxichingen lof ahd 8B)ssifin Ggrenend ed euwdeorsiaot (& apiqogeqt@@)lrce fan is
of the noninverter conpressor (2C). The last port of
dispbeedir dendcihity of teyousdior bbateathangéd@). i s a cl osed port
in the closed state. In other words, the second
f our Anegmmviication ghs/ pipe3BY) iyorectedtoi onsl pork of dbie fiystafour-way
three-way switch valve. The first four-way switch
switell valvé 83). i Atk ipgrirof dhes four-ctaabiwitchatalwed3 Ad if ¢onpected to a port
state which permts fluid communi cation between the
of thegheqrdcorrmay gadtchivplre (BB) bynd coheecting g (18)asApbther port of the
(9) and fluid communi cati on between the connectin
secphéd dofrd 8y awilch malve 3R)risnconaciteh tgtie ¢gisghargelmipe ((5!3 of the second
indicated by the solid line of Figure 1), and a second
nomitredreer Zomydresshr ((2C)rby sarf busiaryogasupipeaflPbn $il weether pert of the
hi gh- pressure gas pipe (8) and the connecting gas
secphéd dorrdwdy swilch valivel (3B)risucvnnettédto beustanpipt€6c) of the noninverter
connecting pipe (18) and the outdoor gas pipe (9) (as
compsaai(20). byTlechesthrookefitht sevend fourway switgh valge (3B) is a closed port
addi tion, the second four-way switch valve (313) is
in dentloged ethteswilhcdthél words, the second four-way switch valve (3B) may be

implemented by a three-way switch valve.

The first four-way switch valve (3A) is configured switchably between a first state
which permits fluid communication between the high-pressure gas pipe (8) and the outdoor |
gas pipe (9) and fluid communication between the connecting pipe (18) and the
communication gas pipe {17) (as indicated by the solid line of Figure 1), and a second state
which permits fluid communication between the high-pressure gas pipe (8) and the
connecting gas pipe (17) and fluid communication between the connecting pipe (18) and

the outdoor gas pipe (9) (as indicated by the broken line of Figure 1).




10

15

20

25

between a first state which permts fluid

comruni cati on between the auxiliary gas pipe (19) and
the closed port and fluid conmunication between the
connecting pipe (18) and the suction pipe (6c¢c) of the
second noni nverter conpressor2y 2C) (as indicated by

whi iAo 1, Seront A Pak IO D B daP) i configured switchably
auxilia as pipe (19 nd the connectin i pe (1 )
beeeen a st sl ic@awq(naﬁ% E@v&@@mwag% Eitben aﬁﬁaﬁpﬁ)ey gas pipe

and the closed port_ (as indicated by the broken |ipe
(B and he céoavfﬁ.porﬁ@dsfm FeMYRisatipBhgtwesn theconpreting gipe (18) and the

- conpressor (2A) is connected to a | ow_ pressure gas

suftion 1:(1365§6c} @ﬁﬂ%@wep@d@qngweﬁp@mréssgh@ i @& indicated by the solid line
conmuni cation line) of the first 10 systemside -

ot Figug 1), apd@ ssernd Bt phich pamytsdhuid pemawpisation between the auxiliary
nonji nverter conpressor (2C) is connected, through the .

gty pipe (Adandebe rrgnnenting pige €8 eedh flpid esmugisatigphetween the suction
| ow-pressure gas pipe of the second systemside

piper{6e)i and theloseshparhiae indieateddsthy bpaken lipy o Figupel).
outdoor gas pipe (9)). In addition, the suction pipe
(6b) ®he tshetidn pwpe (6ahph s inverte ppmpressr (2A) 3y cpanected to a low-
connected, through the third four-way switch valve,

preS<re @ae pipei (B8) (which s a tew tpesserg @as-side Bnpngdcatea)ling of the first
the inverter conpressor (2A) and the suction pipe (6c¢) i

systemsilegurcuitd The suctiparpipe ()9 thessaspnd popinkgytes compressor (2C) 1s
specifically, a branch pipe (6d) is connected to the

cowetiedthpdugh théfijst afid sdeend fowrorayewitshvplves bk, IB)AYJo a low-pressure
while, on the other hand, a branch pipe (6e) is

gasaripe of the secondreystenugidé cincupi (tiee ¢Bapuwitatidnegas @ipsn(d 7) or the outdoor
noni nverter conpressor (2Q And, the branch pipe (6d)

g3pipé (Mhe lowdditon, thieguctiodgipotb) béthedirsimonmveyapsaapressor (2B) is
(2A) is connected, through a check valve (7), to a

cgnnested proughPitie third ther-why swittly yelvee(BC3 Widesshibe date, to the suction
(3Q the suction pipe (6b) of the first noninverter

piponféap sfothe( invgiter; sompressert @)t andy thee suetivnppipe (6ep)ofothe second
the third four-way switch valve (3C); and the branch

ngiiperie6 eympressird2€lict i on pi pe (6¢) of the second
noni nverter conpressor (2C) is connected, through a
checkMez¢ specificallyt o bmntinpipg (6d) is qopgsctabtoothe tshetianhpipel (6a) of the
four-way switch valve (3Q Additionally, connected to

inzerfteyuronipressor (3A4ywhidd, ontthe other hand, aubranely pipai(6o)Hs vamnested to the
(3C) is a branch pipe (28a) of a gas vent pipe (28)

sugtior pitien@c) oHthetseeondenmiinvvertel tanprestes €2Ch e dAnditthe branch pipe (6d)
The check val ves positioned in the 24 branch pipes

of{ e, sustiyn pigren{a) eflthe anertenyompressasf(2A2fis icgamested, ihirough a check
the direction of the third

valve (7), to a first port (P1) of the third four-way switch valve (3C); the suction pipe (6b)

of the first noninverter compressor (2B} is connected to a second port (P2) of the third
four-way switch valve (3C); and the branch pipe (6e) of the suction pipe (6¢) of the second
noninverter compressor (2C) is connected, through a check valve (7), to a third port (P3)
of the third four-way switch valve (3C). Additionally, cormected to a fourth port (P4) of
the third four-way switch valve (3C) is a branch pipe (28a) of a gas vent pipe (28)

extending from the receiver (14) (described later). The check valves positioned in the
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four-way switch valve (3Q The third four-way sw tch
valve (3C) is configured switchably between a first
state which permts fluid comruni cati on between the
first port (PI) and the second port 5 (P2) and fluid
cormuni cation between the thi24d port (P3) and t he

o S O LR A1 ] RSCubbSe e i

fcomTunl cgﬁthlto b@ en the first port (Pl) and the
B LR a?‘ﬁf) d fluid comunicati on bet ween t he

byt nhE BRk SPGBl KevPi GG & o %‘Sa'rs@%@a&m a first
s@#g&'}a&ggggggs é]glgg ﬁqrﬁ@%@gétgqnogégﬁéij ¢ eoﬁg p&a legm)ld e second port
ikl Pyl 4 R APTERBR g o o
bl e Lt T S

hi gh- pressure gas |in |nthe S ating

cBRIAIRHIN npdwTerohe h r%tm @Paladanc! h e| &mﬁwmr@‘) and fluid
gas pipe (15) and 15 each suction 6a, 6%; . the

CHBMYAISSEPD hetneen the scrppdpyrt (F2) and th r@r pye(BA) (as indiCated by the
together constitute a first |ow pressure gas line

bwlmfﬁ tedigyn, the communication gas pi pe (17)

and the suction pipe_(6e) of the conpression_ nechanis

(2E) Breh dischasrcopie {3 Shmc) Shchighrrressprsigas pire 6). and the outdoor
| ow pressure gas |ine (I N) in the space_coaqling

g@ﬂ@pﬁfﬂ)dﬁgméomm@ a sihpteﬁ%lr@gﬁ%lanqﬁﬁd in heespae eRsbing operation

ipe (9) and the suction % t oget her

éﬁstﬁfl@m@n%llma@ho@w@a@aﬁup@ §b+ Zherw -pressie gpgypipe (8), and
heati ng operation npde. As just described, the

thepmmprieatiosreagaripp(7a tegether sanstithies Bighvmessurengas line (IN) in the
hi gh- pressure gas |line_side and the | ow pressure gas

spapp dieatinge operathalodg. ofntthe ogjse rhatldsoweslpaﬂ@@ssu% sas pipe (15) and
| ow pressure gas_ pi (15) always becones

eqcH RIBHASRIRE 63y H) pf E@ CRIPFRSGOR mechapigarGRY Of theftst system together
regardl ess of the operation states.:-25 The nmain flow

conspiig 2 firsblow-presgmeanilivatIV- | iy aqkatlgm plg comprpynication gas pipe
1113), the  com nunication gas pipe (17), and the

(%wl@ tlaes sugition gipe (ficpef thesqonaessien waehamiss FEbed tlwesecond system
out door unit §1A) and the outdoor unit (1A is

togeibor eragtinite s lavsrsssuae ees lncoli N an thespporgooling wipesstion gode while,

pi pes (11, 17, 15 respecti velcf/
on the other hand, the outdoor gas pipe (9) and the suction pipe (6¢) together constitute a

low-pressure gas line (1L) in the space heating operation mode. As just described, the
communication gas pipe (17) switches between the high-pressure gas line side and the low-
pressure gas line side, depending on the operation states. The low-pressure gas pipe (15)
always becomes a low-pressure gas line whenever refrigerant flows, regardless of the
operation states. |

The main flow pipe (11) of the communication liquid pipes (11A, 11B), the
communication gas pipe (17), and the low-pressure gas pipe (15) extend outwards from the

outdoor unit (1A), and the outdoor unit (1A) is provided with associated stop valves (20)
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Connected to the liquid pipe (10) is an auxiliary
liquid pipe (25) (the second outflow pipe (10d))

whi ch bypasses the receiver (14). The auxiliary liquid
pipe (25) is provided with an outdoor expansion valve
(26) through which refrigera@d flows mainly 5 during

BRSO R g, o and vmy e s en

0% PRI T3 bl B e o
A7 ' ) ' - oye e ea s .

ol B ) SRR 3P B 1, 18 iy i e 29

check v,

pripuided Yich B Sdaor EXBRIa TR SPeiiooep PhEE REaet flows maily
o e Sro b SRS b e o S i
Déggﬁe?:q\éjeqrt‘ﬁféfé@ iﬁ’i“lfﬂgtog i}%%l) %X% al)g}%gr? {6 %Hﬁﬁ!ﬁ Fﬁecal(vgl? L]ﬁéhg The liquid pipe

i pe (36) i.s connected be en . the staqp val ve 0) and
(1) the %@%Rn%w\pm@?a)()d%&w@ebﬂ% hubh fetmifs qﬁ:@épaway flow of
i pe (10).. The liquid branch pipeg, (36).is provided.

relpd ern i iscdiroption of t@vyecx:svem"sh X fh%& VBH’I%)ﬁblﬁ Bojitigned between
flow of reffigerant _traveljng toward I,he, receiyver .

a paectingperh of Karh Ggisl Pipe (D (e ikig pige (H0).@nd the receiver
&10). In addition, the liquid branch pipe (36) which

(1#5 the second inflow pipe (10c) is provided, between a
connecting point wwth the Iiquid pipe (10) and_the .
checkIhealigd (pige (M) tranghesepffcbetigen, the eherk yalvg (7) and the receiver
backfl ow prevention nechanism _(which is a liquid seal.

(14b dnfars ligwd braneh pipei(36) (he %OQWOHLﬂl%éM‘BaI %yldeﬂ'ﬁj’&%"d branch
the open 20 state if refrigerant pressure whi ch(ﬁcés )

pipm (36 és eanmeeted baween therston ¥alvn 0) and fegbeds YalKe() (described later)

_pressure level (for exanple, 1.5 W4). In ofher, words,

intthe ligaid pipe (30 e T@lsﬁ)qupfbngéﬁéwb pipe @é% i 5@&&?5 with Cglﬁ?lﬁ valve (7)
in the closed state_until the refrigerant Qr ssur e

whigh permits prly osesn oWwioh sefrigeraatigaveling yeyards the 1eeeivpr(14) from a
pi pe (10) is provided, between a_caonnecting .point wth A

conpectingadintavigh thediquidinipg (M) Ip sdditigpdhe nglgftwciqu%(%) which

(20) (i.e., in the first outflow pipe (10b)), wth P

is gheeserond iaflow pipg (10vhisprevideds byhyssa aconnertingpoint a‘ﬂwﬁe liquid pipe
refrigerant flow traveling to the stop Vé{ﬁ/e (20). X

(19} and thechedcalve(T) with a rp ef yalyq @J? a8 ?II?F QVpRrEFIon mechanism
“2}127)_ I s _connected between_the auxili ar¥ l'iquid sﬁi pe

(whieh) is a liquid seal mechanism). The relief valve (37) automatically enters the open

state if refrigerant pressure which acts on the relief valve (37) reaches a predetermined
pressure level (for example, 1.5 MPa). In other words, the relief valve (37) holds the
refrigerant flow path in the closed state until the refrigerant pressure exceeds the
predetermined pressure level.

The liquid pipe (10) is provided, between a connecting point with the auxiliary
liquid pipe (25) and the stop valve (20) (i.e., in the first outflow pipe (10b)), with a check
valve (7). This check valve (7} permits only refrigerant flow traveling to the stop valve

(20) from the receiver (14).
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and the | ow pressure gas pipe (15). The liquid
injection pipe (27) is provided with an electronic
expansi on valve (29). A gas vent pipe (28) is

connected between the receiver's (14) upper part and
the di scharge pipe (5a) of td& inverter conpressor

(2A) escri.bed,. 5 t he branch pipe 8a) ..of, .

e dn bOyErRTestins piozafd ) & bommedied BabTesnTHE SRS GRDh G pipe 25)
P4 of the third f wi t.ch val ve, (3 dno .
anéd%% {QvRTesE e %é?l%&g pmﬁe 32‘8‘ IPJ:’?CB‘P%WH%e@’) 1508%‘\76@&1‘? with an

connecting point with the branch |pe 28%3 of th
ele@g@”\?@ﬁ?%ﬂ%vaé%gngn&t% vent Pips @g IS(OPQ.)IECI beﬁwgen the receiver's
check val ve permts only one-way flow
(empriyparhind the ﬂ&@b@rgﬁ gipedSad the %ﬁﬁ‘?rg‘@n}ﬂfﬁ‘?ém( %) f Agrescribed
the receiver (14 10 An oil separator (3 IS
abiyes Hasski@n¢npipp 624a) g 1lpfr g@s‘@ﬂép’@ﬁs@ﬂ ip @owtedceﬁh@ tquzth port (P4)
to the oil separator S is one end of an oi|l return
of thepthird Foyr-wiy swifeh aplve r(ac f Intpddision, thet gasivenppipe (@8nis provided,
branches off into a first oil return pipe (3la) and a
belyeasn radccmnr:ctm paint withdahg brapyh pipeH@84) ekthegas vent pipp (28) and the
pi pe g31a) provided with an el ectromagnetic valve
ICO(BWO)( Hnvitls a @@nln aalved(7) t whisly plermiie onlyganetwaj e  dnrefrigerant
pe (27), to the suction pipe (6a) of the inverter 15
ﬁa@dmgrtem'ﬂlsqme piper (320 drom theredezved (14)he second oi |
return pipe (312) is provided with an electromagnetic
val vén(dlsepaziter (38) ischspesedsis thehigheresgurei gsa pmqo@?( gepnnected to
of the second noninverter conpressor (2 Q. A first
theoil sdpaxasdr @@Lislangiend of apeil(reim pipe (Bhnedhe othse end efithe oil return
done (oil pan) of the inverter conpressor (2A) and
pipeH@1sbretehes off jmto @ dlst ok return piper Sdahamd avenond oil return pipe (31b).
conpressor (213). 20 A second oil |evel equalizing
Thpifpst ¢B3pturms pipsn(@de) édlpioridedewith adoglectimagneti¢ ivalye (SV0) and is
noni nverter conpressor (2B) and the suction pipe (6c)
comsfectelethseuginthe lspichingection pipo @D cwostbe seA@N pipe t(6a) of the inverter
oil level equalizing pipe (34) is connected between
conipressasf(2A). heOs deorthentand nthe second edrptues pipe (3PI9) is aim\ﬂded with an
the suction pipe (6a) of the inverter conpressor
ele¢tpgtnagriptie Valyes (SH4) andvelcomupetedi to thy picpien (1899 (6¢)hef the second
second oil |evel equalizing 25 pipe (33), and the
nonihverter gpmpressasl(2€Qual i zi ng pi pe (34) are provided with
respecti ve opening/closing nmechanisnms, i.e
el echrfanstigih deviebequaliviag pif®\B2) B\@nnSa) betBeerwe dnmeet(eil pan) of the
done of the first noninverter conpressor (2B) and the
invertertompraggne(2A) anditheesucgor piped6h)rof the first noniniertercompressor (2B).
equal i zing pipe (35) is branched off fromthe second
A etdontevid| leveJueduaizimg pipe (33) is connected between a dome of the first

noninverter compressor (2B) and the suction pipe (6¢) of the second noninverter
compressor (2C). A third oil level equalizing pipe (34) is connected between a dome of
the second noninverter compressor (2C) and the suction pipe (6a) of the inverter
compressor (2A). The first oil level equalizing pipe (32), the second oil level equalizing
pipe (33), and the third oil level equalizing pipe (34) are provided with respective
opening/closing mechanisms, i.e., electromagnetic valves (SV1, SV2, SV3). Between the

dome of the first noninverter compressor (2B) and the electromagnetic valve (SV2), a
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pipe (33). The fourth oil Ievel equalizing pipe (35)
is provided with an el ectronagnetic valve (SV5) and
is joined to the suction pipe (6a) of the first
conpressor (2A). INDOOR UNIT 5 The indoor unit (1B) is
provided with an indoor heat 2&&xchanger (air

condi,t heat ,ex r 4 ich is a
foith 5L lspcpaligag nie (A of Ew)gl&éedl sdform e grond O 16vel equalizing
.expansi on valve (42) which,is an expansi Qn ani .
pipe Y- silde foyrth Hh‘ lwﬁi@a\elalm& plpsﬁﬂalﬁg%w %Q%ltp electromagnetic
connected to the conmuni.catjon_ gas, pi he
vabYe SV and is Jamelduta dhesustionpipe ('Eq%@f |ﬂPf‘d§E§F cqxvé%rﬁssor (2A)-
exchan%iqr1I (41) i s connected, through the indoor
Ti0 valve (42), to the second branch pipe
(11b) of the second conmunication |iquid pipe (11B).
The | Fhtdodooreunit GHa pridedsrith s indaor deetraxelrngenfair conditioning
exanple, by a fin and tube heat exchanger of the
hegt @&@langﬁ) t(gik Whacldisan seerngontilizatiop48ie lwm @kchapger, and an indoor
utilization-side fan is disposed in the vicinity of
exphrsiomydye (2awhishcis angepagsian mepbiatiist.ondl gap sidehef the indoor heat
i ndoor expansion valve (42) is fornmed by an el ectric
exehgnges (Hh) iy zburectadtoObe BosnoRiGtionNgas pipee(19dl dOstthe ather hand, a
unit (1C is provided with a cold storage heat
liquxd bide @pé rthe irgloor Weatcdxchangsr {41)ds comneciedathiroughsthd dndsutexpansion
exchanger as an evaporator, and a cold storage
vabye(dR) ito thewsetorsl $ra63h pipe ¢Hlb)of dre expaheinmurieatoariqud pipe (11B).
A liquid side of the cold storage heat exchanger (45)
Thesindoom edteekchahgesu@h) i implenentedn doreexamplel be a(fim)and tube heat
and the cold 20 storage expansion valve (46), to the
exthanger bf thecérogs fie typel apdeh intheorf fan (#3)cwhichnis eattiligation-side fan is
[iquid pipe (11A). That is, positioned upstream of the
disposetl 3n dhe gicihigntofethe hiademer hdat Exchanger (48. c dldditmmellpgthe indoor
expansi on val ve (46) and the el ectromagnetic val ve .
expansjonagalean(42p prcfiokmed by es elegtricaixpansiciivealed. ect r omagnet i c
valve (7a) is disposed to stop refrigerant flow
COLD SHBORAGEHENED- of f (stop) operation. On the other
hand, a gas side of the cold 25 storage heat
exchdibgerold 4®ragesub (Hek iseptovided vath awolk stemge diegfasxchanger (45)
pi pe (15). The cold storage heat exchanger (45) is in
whithuiigl ac Gnstrumtilizatipoisidei héat exchaigenns @i deapofateeand a cold storage
conpressi on nechani sm (2D) of the first system while,
expanstdnevabyen@6) mdch, istahexp@sidnmdedanisent A lighidsiterof(the §old storage
is in fluid communication with a suction side of the
hegteowhdnger (45) is connected, through an electromagnetic valve (7a) and the cold

storage expansion valve (46), to the first branch pipe (11a) of the first communication
liquid pipe (11A). That is, positioned upstream of the cold storage heat exchanger (45)
are the cold storage expansion valve (46) and the electromagnetic valve (7a) as an
opening/closing valve. The eclectromagnetic valve (7a) is disposed to stop refrigerant
flow during the thermo-off (stop) operation. On the other hand, a gas side of the cold
storage heat exchanger (45) is connected to the low-pressure gas pipe (15).

The cold storage heat exchanger (45) is in fluid communication with a suction

side of the compression mechanism (2D) of the first system while, on the other hand, the
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noni nverter conpressor (2C) during the space cooling
node operation. The refrigerant pressure (evaporation
pressure) in the cold storage heat exchanger (45)
falls below the refrigerant pressure (evaporation
pressure) in the indoor heat 28&changer (41). Asa
_result, 5 the evaporation tenperatyre aof refrjgerant
indgor heatceychangen r(‘hgels Ha fuid gemapgsatipn 3yith g sugtign side’ of the second
exanpl e, mnus 10 degrees Centigrade while, on. the )
nentineertens nompresser ARG j bR sPacengRoliag ypedepgperation.  The refrigerant
refrigerant in the indoor heat exchanger (41) is, for
prezaurp [(evaporationsprassyradds thosnld gprage heahexabprger (45) falls below the
refrigerant circuit (1E) constitutes a circuit in
rafitigohnt pressugre(eaaporatiangprossared én the igdeardeataxchanger (41). Asaresult,
tenperatures. 10 The col d storage expansi on val ve (46) .
thesevapotationdemperpains pO refiigérens iprtbe icaldostosags heat exchanger (45) is, for
tenperature sensing tube nmounted to the gas side of )
etdmplepinines olaglegivent Cantigralagwhil¢Aon. theTlotheef kand, theeevaporation
val ve opening of the cold storage expansi on val ve (46)
tenspecaynter of rk &g etmms vithe amdooh beat erprangedd) st forskamples phus 5 degrees
at the exit side of the cold storage heat exchanger
Cendiigrade, Tinel died defsipenaay eirbuitt(1EX chastjetes (a4 §irciit in which refrigerant
i npl emented, for exanple, by a fin and tube heat 15
eepormagadifférenttemperagses i n type, and a col d storage
fan (47) which is a cooling fan is disposed in the
Vi ci nThy colfl stdregcatpnsibnvaye (46as a ¢herinaheypangids valve provided with
FREEZE UNIT The freeze storage unit (1D) is provided
adrhperatufe eagziag sttermgentbiat the gahsidgef the Sold stavhgaeheat sxchanger (45).
first utilization-side heat exchanger, a freeze
Thérefaecthe vabresipeningadfitke (G2 )stoxbgecéxpaifion yalve (dépreontrolled based
mechani sm and a booster conpressor (53) which is a
of tieeenmiauegs ©frigeras aothe oXitwidm ofithei apld dtoprigechept 8jchanger (45).
branched off fromthe first branch pipe (11a) of the
Thé cold stomape heataclamgki (@5) (slitdplemeted donecngde,tlyy afin and tube heat
liquid side of the freeze storage heat exchanger (51)
exdhangghofatheedross finnppe) etnidca valdvaoagd farm i)t wWisichrieezeooling fan is
storage expansion valve (52). 25 A gas side of the
dispeseddn dicovieigity b€ die wktitangehedt 8t¢hanper @Spucti on si de
of the booster conpressor (53) are connected together
FRERZE @INELti ng gas pipe (54). Connected to a
di scharge side of the booster conpressor (53) is a
br anche fisesd peragd Ghit ()i provided?With hfreezd storage heat exchanger (51)
| ow- pressure gas pipe (15). The branch gas pipe (16)
wihichpik @\firgtadilistibn-gide heat exchanger, a freeze storage expansion valve (52) which

is an expansion mechanism, and a booster compressor (53) which is a freeze storage
compressor. A branch liquid pipe (13), branched off from the first branch pipe (11a) of
the first communication line (11A), is connected to a liquid side of the freeze storage heat
exchanger (51) through an electromagnetic valve (7b) and the freeze storage expansion
valve (52).

A gas side of the freeze storage heat exchanger (51) and a suction side of the
booster compressor (53) are connected together by a connecting gas pipe (54). Connected

to a discharge side of the booster compressor (53) is a branch gas pipe (16) which is a
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check valve (7) and an oil separator (55). Connected
between the oil separator (55) and the connecting gas
pipe (54) is an oil return pipe (57) having a
capillary tube (56). Together with the conpression
mechani snms (2D) of the first system the booster 5
conpressor (53) doubl e-conpresses refrigerant so that
sk Teva sbt bW presngmess atnerdShi Thedmichogaarmipd () fieprovided with a
freeze storage heat exchanger (51) falls below the
checkperlvg (D randtapnpk separater (56).r eConngeted betwaentthe oi sephrator (55) and
st orage heat exchanger (45). The evaporation
theerppeectingrgas piper(58) isgeoareturm piped5 rhasing astapilage tube 456).
exchanger (51) is set, for exanple, at mnus 35
degr edeg@hert with dike corifirebframwiechanisihh ) efethe {astaryatgm, the booster
expansi on valve (52) is a thermal expansion valve and
compressrp@3atdoublesmngireged wéfeigemntso rthadthecevapgmtios i tek@perature of
of the cold storage heat exchanger (45). The freeze
reftigeragte ihetlie &cedeangeage hkht iexchangbe(Bhy dalls fbelow the evaporation
exanple, by a fin and tube heat exchanger of the
tetisstufel of tryfpigeradtndn ahé reobl storiger g dxahar(geB ) (4811 CIhei Svaporation
a cooling fan is disposed in the vicinity of the
tehieemereséfaefifierdie ah tlexbbangairagdbidat edchabgearn(L) Bket, for example, at
bet ween the connecting gas pipe (54) which is a
nfinest 3 Sodepsded Cepfigiade. booster conpressor (53) and a
downstream si de of the check valve (7) of the branch
gas Measwhil®)thiieee $torage @kpaRivhgelv (32) &f a tHeemal expansion valve
booster conpressor (53) is a bypass pipe (59) having
amd dfsertapénite {ending Thnbe by pasentpd 16 4 233 side 6Dnhé @uldGtorage heat
so that when the booster conpressor (53) is in the
exchapge d45) atThe(ftaakze etoadpel leat wehAngden QSDQ@%FFemented, for example, by
conpressor (53) 20 fails to operate properly and stops
a fifehd tthtdheat eadhah@arotniie flosy\hn tiRpashi Agedefora@Ofg58) which is a
conpressor (53). CONTROL SYSTEM The refri gerant
cablihg fa is(disposédinhe vidiide) off thé freedel sbatageSldas efchangd (51).
various switches. The hi gh-pressure gas pipe (8) of
t he oQbsinRtedUdtivedd tNe domnpeting gadpipt ($u)awhich s ar RGeoH Side of the
25 sensor (61) which is a pressure detecting neans for
babstee Comphesedr (3B apd asdowBtrodm Bidehofrthe SEedkevdled (T)aTthé branch gas
and a di scharge tenperature sensor (62) which is a
pibe (Pey whichds adii§chatdengdaefiie Bodisted @bRPidssut (ﬁﬁ) i€ bypass pipe (59)
tenperature of high-pressure refrigerant. The 30
havise Baheek paipe (1HC)Thefbyiphss pipe ¢5%) BUWdhfiy@ed 86 that when the booster
conpressor (2C) is provided with a
compressor (33) is in the stopped state (for example, when the booster compressor (53)

fails to operate properly and stops operating), refrigerant flows, bypassing the booster
compressor (53).
CONTROL SYSTEM

The refrigerant circuit (1E) is provided with various sensors and various switches.
The high-pressure gas pipe (8) of the outdoor unit (1A) is provided with a high pressure
sensor (61) which is a pressure detecting means for detection of the pressure of high-
pressure refrigerant and a discharge temperature sensor (62) which is a temperature

detecting means for detection of the temperature of high-pressure refrigerant. The
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di scharge tenperature sensor (63) which is a
tenperature detecting neans for detection of the
tenperature of high-pressure refrigerant. In addition,
the di scharge pipes (5a, 5b, 5¢c) of the inverter
conpressor (2A), the first mgi nverter conpressor

(2B), and the second 5 noni nverter conpres 2C .
diselagh (DR (B Oby (b Hoonl SRRV of RO SGL) i pipifHed with a
whi ch enters the open state whenever the pressure_.o
pEIY:

fFoo
disphayie fanepssatie seasari(§d) which iva tomerajure Fafaps fpr detection of

pressure | evel. The suction pipe (6a) qof t.he inverte

thectemperasze of himhypressups sl geesnty d&‘lfl%%’epfil%@é{ﬂﬂé?mes (52, 5b, 5¢)
sensor (65) which is a pressure detecting maan%for

of thet Bwertencanprepsor {2 Absthe dirsl noniverycompEesseTe(2B), and the second
refrigerant and a suction tenperature sensor (67) )

nominveteri @mpressop 3G arcccatht pevidad With Asrespsictive peestg switch (64)
of the tenperature of |ow pressure refrigerant. _,

whidlkewersghe opérestetecwhenevpl the nrewyreor! high-peessygdefrigerant reaches a
noni nverter conpressor (2C) is provided with a | ow

predetessined psassiwedeveb6) and a suction tenperature sensor
(68). The outdoor heat exchanger (4) is groyi ded with,
an ohelcoctidnepipecifahafides sunsor compres®)(2aiie prowdded with a low
tenperature detecting neans for detection of the

presanrp semson (65)okhickfis a gpeesawe defdcting maanhe fendgtentigniofthe pressure of
condensation tenperature of refrigerant) in the

Jovoptaioue refrigerant andam gaction4lemperatard ciensasn(67) yéiedy it 8demperature
unit (1A) is provided with an outside air tenperature,k

deteetivgpmegiOfior wietection of she tempsratmgred lawtrressuregrefiigayant; o Likewise,
detection of the tenperature of outdoor air. 20 The |

thel sudtion piyea6cpof tlznsmeond advhinvertqrraonipdesson2Q) isrprpvidedmvith a low
heat exchange sensor (71) which is a tenperature

predsire sérisnn(66) and a uctioddtraptratwe sehser(68). enper at ur e of
refrigerant (i.e., the evaporation or condensation
t enp@habutdeooheat ekcliaggerad) s pravided withdoorutdnegtheat exchange sensor
exchanger (41). The indoor heat exchanger (41) further

(6% ashiclals 4 tempgemwrsiddeecting gmans for dpiectienipkthe deraparaturpgf refrigerant
which is a tenperature detecting neans for detection

(i.cof thehevadbratienper aomndeasaiongsperdtuiegef sefrigerant) aigdthei eydoor heat
the indoor unit (1B) is provided with a room . i

exdhanpar é)ur dn satiitoon, ((h8) owidioarhumis (AA) deprrorided ewith an outside air
detecting neans for detection of the tenperature of

tenpetiatare aensor §10) hizhcisl g temperatyee wietecting @peans for slgtegtion of the
wWith a cold storage tenperature sensor (74)

temperature of outdoor air.

The indoor heat exchanger (41) is provided with an indoor heat exchange sensor
(71) which is a temperature detecting means for detection of the temperature of refrigerant
(i.e., the evaporation or condensation temperature of refrigerant) in the indoor heat
exchanger (41). The indoor heat exchanger (41) further has, at its gas side, a gas
temperature sensor (72) which is a temperature detecting means for detection of the
temperature of gas refrigerant. In addition, the indoor unit (1B) is provided with a room

temperature sensor (73) which is a temperature detecting means for detection of the

temperature of indoor air.
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which is a tenperature detecting neans for detection

of the inside tenperature of the cold storage

showcase. The freeze storage unit (11)) is provided

with a freeze storage tenperature sensor (75) which

is a tenperature detecting ne3dths for detection of the

inside 5 tenperature of the freeze storage showcase.

I n addihe ool storege pak 1€} isqupyided with @] staeage teraperatuze sensor (74)
di scharge side, a pressure switch (64) which is opened

Weish &/ fenpesatpiecietastiag oreany fercdesaction of die ingide derperature of the cold
reaches a predeterm ned pressure | evel. Qutput signals

storags sheweasas ofde afieczewstotage sunit 1Dhpsitprovided with a freeze storage
controller (80). The controller (80) is configured so

terpergtuge pansot (76h whigheis attempersfure Heteetafg ingansafiot detectini ¢f the inside
(1E) 10 and to provide eight different operation

terpperetuteiebibe iftveze $tatage showcase.s wint aslditiog, therbrooster Aordpressor (53) has,
during the operation of the refrigeration apparatus

a its, dischergeoside,ad prassurgGwitchnGdpwhidhhis opened rwlemever the pressure of
conpressor (2A) so that it is started, stopped, and

desshanged yefd gerantokbahes aphagletermiriedgiréssure(8@). control s t he

first and second noninverter conpressors (213) and

(20 Smtptizignalsheym dhe satsarstand sitdhest p pmyslst taactontieller (80). The
controller (80) provides control to adjust the valve

comtrajee(BOpisacfonfiguied b ashte mutrdbtiie @pepmivai ofithe atfrigefaBbircuit (1E)
and the indoor expansion valve (42). Further, the

and e podvide e{gho diffaventr apesationhmoden (debdritgd dhteginivha gfvitthieg manner.
four-way switch valves (3A, 311, 30); the

Apdedinmy the @pemgow pé thetreHigeoftioaapparafust(hg the controller (80) controls the
el ectromagneti c valves (SVO, SV1, SV2, SV3, SV4, SV5)

irdiegpo Senhpresseth € A) Isor thtiin ipispeed( Ibpped®1hnd aagadityecontrolled; the
oil level equalizing pipes (32, 33, 34, 35)

comsylec (80) ebutrolartist fifve andibecond peminvgrted fcotripeesedre RBPMd(2C) so that
20 expansi on valve (29) of the liquid injection pipe

the %re sBOMIah GRppel dnd\ihe Toatrbileru(80) pialddes sl waidjed the valve
lines (11A, 11B) are arranged into a single pipe,

opening of ¢rehndithe dhitduomexpangidd valvati(26)aidehe irdoof espansion valve (42).
| eave the outdoor unit (1A). This single min flow

- Fyitlper, (heIdonirelleh{@0¥ dositedlyvethe stvivohidp fof eaelnbf ktheofongl way switch valves

lines, nanely a first systemside 25 circuit for cold
(3%, GB GHD) theeqenitgdelaging aperations ef each off thicaeciiotitagnetic valves (SVO,
circuit for air conditioning. The main flow pipe (11)
SYla8¥ReSVaS 8V4] 8VEhdisposadnint thie ol reach pifest(Bea, 31b) and the oil level
utilization-side units (113, IC, 11)), into the
equabiziop mipese(3213B3) 3df 35heeshéatisklys et ethe anathet BseniMg@bE the electronic
pi pe (11b) of 32 the second system And, the nain
exfpansiop vee (29) of dredidquie ifjéotioh pipea@@0h pi pe (11a)
t oget her
COMMUNICATION LINE

The liquid-side communication lines (11A, 11B) are arranged into a single pipe,
i.e., the main flow pipe (11), at where they just leave the outdoor unit (1A). This single
main flow pipe (11) is shared between two different liquid lines, namely a first system-side
circuit for cold storage/freeze storage and a second system-side circuit for air conditioning.
The main flow pipe (11) branches off, in the vicinity of each of the utilization-side units

(1B, 1C,; 1D), into the branch pipe (11a) of the first system and the branch pipe (11b) of
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constitute the first conmunication |iquid pipe (11A)
whil e, on the other hand, the main flow pipe (11) and
the second branch pipe (11b) together constitute the
second comunication liquid pipe (11B). 5 The main
flow pipe (11) and thel(mmrﬂzssure gas pi pe (15)
vvhichisasutio as . line i
thec$<epRf} YSISBR. COp %%}%QOM&W ﬁai Lbﬁéslfafgléfg% IP%\ ﬁa) together
out side by S|de in, c actng.r at| nsh| .
copirige thorfast @%ﬁ@cw ppogl1 & éilan‘f the main
heat transfer material |s w apped around the rml 81
floyi mipg 111) and thee second pbaaely rripe g‘débbuta@ﬂe%fonﬁtwﬁe e second
ot her words these two comunication lines (11, 15) are
compyaiestionliquiderino(ABat transfer material (12).
Thereby, a contacting portion of the comunicatjon
| i nedhe mmin ﬂmsf)plp@ﬂslg pnd, thedow-presshreases pinsgdp) waich 1s a suction gas
effecting heat exchange between the |iquid refrigerant
ling el thenfarst eystapn-sidle pirsuid der gald siomaeaane frospe siorage are laid out side by
installation of the outdoor unit (1A), the indoor un| t
sideliBpontattingoslagionship adt each pther. Ghndiadapsmateriabéd2) of aluminum as
storage unit (1 D), connections between the unit (I1A)
a leatitraiderumiatesial msm(awd around tie mpin Bew Hipd HY @ndyhe l@v-pressure
t hree communi cati on pipes (11, 15, 173 Then, the stop ‘
gav piped(d5), 20 pther evastinthese two tommunisetions finese(11; #5) @Bycovered by the
establishing a state that allows reftigerant to_ .
heatitransfenmatarial (l2)h Therebyfardogtactng pertion @? the(qommyrHcatiga lines (11,
refrigeration apparatus (1). Although, in the
15 ednstieesat hen eagpagert fos effadtingtheat exshanggeretmeencthe dignid refrigerant
(IE) has the first system for cold storage and fteeze
and therlayepressurd gas refeigoradt. syst em f or air condi ti oni ng,
the single 20 main flow pipe (11) of the first and
secondter imstallationof dre dutdonrdinit (g, thelindoor mmjt {1B), the cold storage
shared between the first and second systens, thereby
unitgkChgnd ke freran storagerunii(i R),clonpéqdiens b@ta@msﬂletmmr{l&hemd the units
each system has a respective conmuni cation |liq
(1B b6, 10PERASIDNshMITBSHacthresf ctoennumgwtamrmmsdlrlb ééf BDi odben, the
apparatus (1) operates is described for each 25
stoppealegsi (29) rvelglaced inhbe fapes tstateshthgiabyrestablishing a state that allows
configured that, for exanple, eight different
refrigemat foarcniaticthraugh thetafrgdrant cisnis (BBinithe wefriggration anpgratus (1).
possible for the refrigerant apparatus (1) to
Althenglyimthe3@frigerjticn appatatusd 1) tlas zelii ganantwireuit (HE aps ke st system
only space cooling by the indoor unit
for cold storage and freeze storage and the second system for air conditioning, the single

main flow pipe (11) of the first and second communication liquid pipes (11A, 11B) is
shared between the first and second systems, thereby making the connection work of pipes
easier than when each system has a respective communication liquid pipe.
OPERATION MODES

Hereafter, how the refrigeration apparatus (1) operates is described for each
operation mode. In the first embodiment, it is configured that, for example, eight
different operation modes are settable. More specifically, it is possible for the refrigerant

apparatus (1) to perform:
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(1B) is provided; (ii) a refrigeration operation node
during which only refrigeration by the cold storage
unit (1C) and the freeze storage unit (1D) is
provided; 5 (iii) a first cooling/refrigeration
operati on node during which t3% indoor unit (1B)

C1 or afoR saplany aespeuan oo o 1A o SR shopibg Byje thdoor uni

ch provide refrigeration; (iv) a second
(OB)3F PHyy1dedi ri gerati on operation node which is an

operatjon npde .which i,s caryied,out,if the capabilit
Lo pr GV HEFTREaoR GBPafign BFoden eBich LT rfigigsratiop By the cold
becomes insufficient during the first,
storpgeiupi (1 e} andytbe dieeanstorses anit @MQQVIM a heating
operation _node during which only space. heati t he
 ndooRILAfifst cwgag/ﬂe&g&%iﬂndw&{at%virgo duryngpwhich the ihdSor unit (1B)
heating/refrigeration_ operation node during mhifh
prowides Shawt sanking whikke simyianspusiyi the cols) stgrage unit (1C) and the freeze
refrigeration by the cold storage unit (1C) and the
stprage ¥pit {113} eagh previde refugqratiyniar e provi ded by a heat
recovery operation wthout using the outdoor heat )
exchatiges segond: cqolingfefsigeration PPREEN TaPdeePhIChCls AN gpfration mode
operation node which is a heating capability _excess .
whisdr ist gaoedrouteif ihe apshilityator preidsuspare copling gpaks fndogr unit (1B)
to provide space heating of the indoor unit (1B)
besemevirsuffigient during thefiyst enplinpirefrighration Aperaton Medeat i on
operation node; and 20 (viii) a third . . .
heat i (W) /arhshting eperatiom mede during whighyenlytspass hegting by the indoor unit
operation node |acking in heating capacity that is
(1dBris pesyidedt i f the capability to provide space heating
of the indoor unit (IB) becones deficient during the .
fi r st (videmfitshheatinpfrefrigeration wpotipamaslg dupipgavhich space heating by the
Hereafter, each of the operation nodes is described )
indopreurdpEld)fand atfrigeratiog bydin: reld sopaeamitil Qepd the fregge storage unit
cool i ng operation node, only space cooling by the
(iDYckse praadad Yy a hpat rscoverp operedon BithpwgusipetheqBitdapy heat exchanger
operation node, the inverter conpressor (2A) alone 34
(¥onstitutes the conpression mechani sm (2D) of the

first systemwhile, on the other hand, L . -
(vii) a second heating/refrigeration operation mode which is a heating capability

excess operation mode which is carried out if the capability to provide space heating of the
indoor unit (1B) becomes surplus during the first heating/refrigeration operation mode; and

(viii) a third heating/refrigeration operation mode which is an operation mode
lacking in heating capacity that is carried out if the capability to provide space heating of
the indoor unit (1B) becomes deficient during the first heating/refrigeration operation
mode. |

Hereafter, each of the operation modes is described more specifically.
COOLING OPERATION MODE

In the cooling operation mode, only space cooling by the indoor unit (1B) is

provided. During the cooling operation mode, the inverter compressor (2A) alone
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the first noninverter conpressor (2B) and the second
noni nverter conpressor (2C) together constitute the
conpr essi on nechani sm (2E) of the second system as
shown in Figure 2. And, only the first and second
noni nverter conpressors (2B,3€C), i.e., the

PS5 oA By 08 AR o oter e,
BERHEN RN eI R e S
coBitYHBa PP PR LI B GonSSsn STHA: §5owntin Figure 2.
AP SR A e AR R OB SR P2 E e W ¢ Dhpression

el ec_trormt)gneti c.valve (7a) of the cold storage unit
mechayismddB) 1 e actyfated; r omagneti c val ve (7b) of the
freeze storage unit (1D) are_al] closed. In this
st at dn additiongay Bdicated gy théosohfld’fﬁeé’é‘glﬁgw 2 ke F‘ﬁt &pd spgpnd four-
second noni nverter conpressors (2B, 2C) passes
wahBEdVaTRS (BAs 3B) prsechayrichdrialy e fHE StainyBilRcon fhe pther hand
thr.oug)(t‘w-l t he out door gas pipe . (9),.flows int(g
they thintb Furveas: svakchnvabve 3 Q)4 swithed intq ghe: sreaB
formliquid refrigerant. The condensed |iquid e e .
ougdsior ieypansian YaleaEZ0nihe RiertoRie expRBYIPy VAIvE 22?)1@15 theljpuid injection
through the receiver (14), then through the main f| ow
pips {87 1thy electromsagnetismvaive d7pbief) thgureldpstorage ik (1C), and the
11B), passes through the second branch pipe (11b),
elqctromagheticovalva(7bh agtls‘p freszq stesean upig D) arg pllclaspd-t he
I ndoor expansion valve (42), and is evaporated to X
f or migdbisrsate,; xefiganant expelled, fpwy eack Pighe firek andyescapd noninverter
flows through the 20 communi cati on gas pipe (17), then
compresses €2Be AC) passenthrongly thevlirathfopiway switgh valyg G@gnand then
through the second four-way switch valve (3B), and .
thiopghyshe rrusdapn gasepipedP), ofiows peto( de) owdoor; heat xghanger (4), and is
noni nverter conpressor (2%@ A portion of this
condenspd ts umdiqyag refeigeragter dive condenged Bgwid Jefsigerant oy ghrough the
second noni nverter conpressor (2C) while, on the other
liguichpipe (HY, then ghrongintie gecsives (14)gben throngh the apaim 8gwaripe (11) of the
fromthe suction pipe (6¢c) of the second 25 i
commmcasioneliquid pines 4 dA, (uﬁ), passes thraughr B sscqndpbrapghe pipe (11b),
and is directed back to the first noninverter X
floygnipite Sasoindpopheds exokapger (41) dram theyindegy cxpapsion; vakys (42), and is
valve (3C). By repetition of such a refrigerant
evaparated otoi tomm gasarsEigesvti ndhe $VpRwBYEd dtasitalrigsent floys thsough the
In this operation state, the start/stop of the first
comeunieationdzan piteril @), ttensthegueh the fiyst four-way switch valve (3A), and then

through the second four-way switch valve (3B), and flows through the suction pipe (6¢) of

h
statp. ¢ dn addition, the

the second noninverter compressor (2C). A portion of this low-pressure gas refrigerant is
directed back to the second noninverter compressor (2C) while, on the other hand, the
remaining gas refrigerant is branched off from the suction pipe (6¢) of the second
noninverter compressor (2C) into the branch pipe (6e) and is directed back to the first
noninverter compressor (2B) by way of the third four-way switch valve (3C). By

repetition of such a refrigerant circulation, space cooling is provided in the shop.
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and the val ve opening of the indoor expansion valve
(42) are controll ed depending on the indoor cooling
| oad. Only one of the conpressors (213, 2C) nay be
operat ed. REFRI GERATI ON OPERATI ON MODE 5 The
refrigeration operation node3ds an operation node

during which qQnly refrigerati b he, col d,staora
ni t 10185 oppratoh Sate, e SACHGP 90 he st aqd fipopd Bominbetters 2B, 2)
rovided. During the refrigeration eratign e .
anflfbe valve opeRng ghfiedsdenr ee(zﬂ?s?%&al%@%i%?omﬂgﬁ%ebendmg on the
_noni nverter conpressor, (213) together_constitute the
indenrspaling load. PRk Ang of thegompsessprsd 2By 24y may pe Opprated.
while, on the other hand, the second noninverter
REBREGERAFIQN QPERATIONMOBE: i t ut es the conpression
mechani sm (2E) of the second system as shown in | .
Fi gurlhie3refrigeration aperationr mede db i ©pewHon 2MPde firkoge which only
first noninverter conpressor (2B), i.e., the . )
refrigerntion hyothermedd aterage) ymt §HC)oand; the freee stosgest whit (HPkis provided.
activated together with the booster conpressor (53),
Duning thee refsigontion cperaiont modeothsr sweder compressoraf2Aleaed the first
In addition, as indicated by the solid |line of Figure
nodijnvetier ¢ompresson (2Biogether ceristitute theatanepresign meeghamim (2D) of the
second four-way switch valve (311) are each sw tched
firsth systerhewhile, sm gteaotber handl thaesecond nonipyerteragompyesson (2C) alone
valve (3C) is also switched into the first state. Lo
coRstittiee the cdmpressfiarmechmisme (2B) ofathe seqond)system;, ae sheir in Figure 3.
storage unit (1C and the el ectromagnetic valve (7b )
And, thihenfertee romprasserg@Ajnand thiel fiyst mopinypreregomptessor @B). ie., the
the other hand, the outdoor expansion valve (26) and
conipeessivdonecharisem@roftht fst(systemarate a¢tbated. together with the booster
addi tion, the valve opening 20 of the electronic
coenppessst (G8),\aafl the see®@)d myfninvertet ¢aqoprésson[2Cxis ghrest-pe (27)
is set to such a predeterm ned anount that |iquid i
r ef r ilgexdditionf howuslictedabyp thedwedidr linenefiFigueands tiedirsy four-way switch
this state, refrigerant expelled fromeach of the
valve 3A) end thersecmsisfonr-wanywitchivalvh (3B)iare cachomitphed inge the first state,
conpressor (213) passes through the first four-way
angdwthe thirdfabireray Sjtch aalae (3Eist jrehed énto theiBest sigies Further, the
pipe (9), flows into the outdoor heat exchanger (4),.
eletidniagnét vabvei@a} efithi wols stérqed vnit GC)i andrtbmelectipraagnetic valve (7b)
condensed liquid refrigerant flows through the 1liquid )
of phefre¢zeloragasmsit 61 D)raro agtnedhehitep opitheptherignd, thegpddoor expansion

through the main flow pipe (11) of the conmunication )

vahieq@b)pam the Sndobt Axpabsidn vahu (WRAkarechosedighlntadditian, the valve opening
branch pipe (1la), 36 wherein one portion of the

ofl the eledtropicr éxpension valae(39) of theuljgnid Hajectiond pipeo2dyes set to such a
expansi on

predetermined amount that liquid refrigerant flows at a predetermined flow rate.

In this state, refrigerant expelled from each of the inverter compressor (2A) and
the first noninverter compressor (2B) passes through the first four-way switch valve (3A)
and then through the outdoor gas pipe (9), flows into the outdoor heat exchanger (4), and is
condensed into liquid refrigerant. The condensed liquid refrigerant flows through the
liquid pipe (10), passes through the receiver (14), flows through the main flow pipe (11) of

the communication liquid pipes (114, 11B) and then through the first branch pipe (11a),
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val ve (46), flows into the cold storage heat exchanger

(45), and is evaporated into gas refrigerant. On the

ot her hand, the other portion of the liquid

refrigerant floNving through the 5 first branch pipe

(I1a) flows through the bran@6 |iquid pipe (13),

passes through the freeze  storage expansion valve

whstein ope pREidmeb thenliquid seffigeranbpaiges Huapehetheripid storage expansion
(51), and is, evaporated into gas reffigerant. The gas

value (igledloves it her eald torage h@atquébameé(fgi aed fregyaporated into gas
exchanger (51) is drawn into the booster conpressor
refdggrantnd, after being conpressed, is discharged to

the branch gas pipe (16). 10 The gas refrigerant

evapoPatthel other hb@f dh¢ dthsr pertign ofi dhet ligywid refmigerant fisyvingndirough the
the gas refrigerant expelled fromthe booster

first bpaneB pipe ((159)) léwothroughahe huncloligeid pipe (13 passes through the freeze
pressure gas pipe (15), and return to the inverter

storagp rexpaumion 2éve B2, tiovshintd ihesfreezeostomge heatr exchanger (51), and is
conpressor (2B). By repetition of such a refrigerant

epocaddinto gas tefiegdarargi ddhefzas tefiegaradtdveparated en dheofreczs estorage heat
and the inside of the freeze storage showcase are

exchbngey B 8) Bdiravth ifde dhel beostdr conpiressor (H3) khe; dfteo beimg compressed, is
conpressor (53), the pressure of refrigerant in the

dikeclemegael totthe ligaclhgatpip(@édnger (51) falls bel ow the

pressure of refrigerant in the cold storage heat
exchallyepas(réfrjgerds esapoested in the eoldestarapt Beat ekehanger (45) and the gas
tenperature (evaporation tenperature) of reffigerant

refiigdrivg éxpeled fioho tlagbodseat comprésang €33) (fd¥ inte ¢achusheé?tn the low-
degrees Centigrade while, on the other hand, the

pressupe rgat Ysipe ((@5)p pardatdtam toemiee tradertere coniprédfor (2A) and to the first
refrigerant in the cold storage heat exchanger (45)

ndrénvenes comptessct (2BR g rie gepeditidn of sudk a refoigetangcitdidation, the inside of
reffigeration operation node, the start and stop of

the leeldf storape stoyvwdavesddithe isidgufebsfreeze 2Bragandhotvossesrardfiigerated.
stop or capacity of the inverter conpressor (2A) are

cont rBé¢daask of auctien dyTthe bobaaadnpiedsbe (33) cths pressat of refrigerant in
| ow- pressure refrigerant (LP) detected by the |ow

thprfesel Storagenisat exéahgerafdd) GiRriiownlse prsarréliof gefrigetahtein the cold
refrigeration |l oad are 25 perforned. For exanpl e,

storapé ekt ekcliangere di)NgAshe resafiadort yxahpleh éheC fpeemssieo(evaporation
mechanism (2D) is provided as follows. First, the

tetnpemnirey of oafyiperamtoiny the Aeezesstacabe \nahtegkcharder (31 if infiatis 35 degrees
37 noninverter conpressor (213) placed in the stopped

Cattigirsie Mhileafdnethd laehes abadd] tthie obmbb®ture (evaporation temperature) of

refrigerant in the cold storage heat exchanger (45) becomes minus 10 degrees Centigrade.
During the refrigeration operation mode, the start and stop of the first noninverter
compressor (2B) and the start, stop or capacity of the inverter compressor (2A) are
controlled, fqr example, based on the pressure of low-pressure refrigerant (LP) detected by
the low pressure sensor (65), and operations according to the refrigeration load are
performed.
For example, contro! of increasing the capacity of the compression mechanism

(2D) is provided as follows. First, the inverter compressor (2A) is activated with the first
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i nverter conpressor (2A) is increased to a maxi num
the |l oad increases further, then the inverter
conpressor (213) is activated while, sinmultaneously,
the capacity of the inverter conpressor (2A) is
decreased to a mininmum Then37if the |oad increases

still further, the 5 capacijy of the invert .
noaivsFes sompressey (2B) inkced 48 dhe s(,gpp;f[] SHE ﬁ?,szief{er the capacity of the

noni nverter conpressor 211) still heing,activated
iner CREDESESE GRDGBMFeISed 6t 3 Py B16 19RA grereases Rifther, then the
conpressor capacity, ~operations opposite to the .
invdrear womipesson (2| is fagtivaterh while Bpuiangousiynfiicctparity of the inverter
capacity are perfornmed. The valve opening of each of
comipessof AJtis degyeased peagnisimwny v Ehery 6 thedead merepsesstifl further, the
10 storage expansion valve (52) is degree-of-superheat
capasityr ofl the thvisgtent dompresspe@id)isincreasgse ath the fist AeRiRYerter compressor
tubes. This is the same as in each of the follow ng .
(2Bpstilhbeiop antictesd.  \Ros theraase pfgentral for theggiegtivg of kemipER§sor capacity,
the refrigerant circuit (1E) during the operation, .
operations oppbsitegtor thntaféresaid mgntrdlrfondite insecageiof cPMPIPspRpeapacity are
(11) of the conmunication |liquid pipes (11A 1113)
peefoeinachges heat with | ow pressure gas refrigerant
flowi ng through 16 the | ow pressure gas pipe (15), and
i s sUferabe genirgefzask obthe tchldsstorape expahsion yakygt(46) and the freeze
enthal py difference in the cold storage heat exchanger .
st¢rapd expantibe faleez@23t br dgerehofisupesheshapepirolied 1py the respective
becomes greater, when conpared to the case where .
temppratxe oérisivg tubesn oThisis tituratmed:s imearhtod dhe follaping epergtion modes.
to provide refrigeration is enhanced to higher levels. |
On t h@het hefrigesand, ciedatesmibouglasthe efefiigraantneirgit ((hB) during the
suction side increases in the 20 degree of superheat o
opeyativmaliquid céfriggrantiflowingithpough thefmaig dlosnpipe (11)iof the communication
possi ble to prevent the degree of superheat of the
liquéd pipgs (BhA, FiBrexbieanges hept evithdowi pressyreygasarefrigerans dlowing through
conpression mechanism (21)) by mxing of the |iquid .
the dibggressate \gad Ipipd (LE)d anéfis isypereortled.r oRgaahee of dhisd the refrigerant
injection pipe (27). FIRST COOLI NG REFRI GERATI ON
erfIRARATIffieddeh (6 cbhb storagstheebekdhangerofif) gad she &geze storage heat
operation node is an operation node during which o
exshager (Sb) bergmiey gréwter, mden rcompeted(t01thy dase pihersi sipgreooling is not
simul taneously with refrigeration by the cold storage
camdirtted, Gy theidcdpability memrevide mftigeration is ephdjced pg highendgvels.
in Figure 4, during the 38 first o )
cool | @g/hebthbgkanet eom wher gisi tofrigerabé ontthe suatiparsider increases in the.
conpressor (2A) and the first )
degree of superheat by heat exchange with liquid refrigerant, it is possible to prevent the

.degree of superheat of the refrigerant from becoming excessively great in the compression

mechanism (2D) by mixing of the liquid refrigerant with liquid refrigerant from the liquid
injection pipe (27).
FIRST COOLING/REFRIGERATION OPERATION MODE

The first cooling/refrigeration operation mode is an operation mode during which
space cooling by the indoor unit (1B) is provided simultaneously with refrigeration by the

cold storage unit (1C) and the freeze storage unit (1D). As shown in Figure 4, during the
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noni nverter conpressor (2B) together constitute the
conpressi on nmechanism (2D) of the first system while,
on the other hand, the second noninverter conpressor
(2C) alone constitutes the conpressi on nechani sm ( 2E)
of the second system And, tB8 inverter 5 conpressor
(2A), .the first noninverter cotgpr_essor (2B), an(zz/é{]e d the first
fixsb copking(edti gerations PPeRE AR rBedsy rthe JRyerlfr LCODITesseR loa] ggd the s
and, in addition, the booster_cor{ﬁr essor (,53) is also
nqunYevier €BmPrasSeiddB) legeiher censtititethe GOMPIEESiOR fRecERpism (2D) of the
val ve (3A), the second four-way switch valve (3B),
firshdysthm whiledon ghe -ofbey kand; dhe vesopd nomiverer ceaprsssor (2C) alone
switched into the first state. 10 Further, the ,
copiseaitesothe greapressianl mechanigm (2E) 196 tho seroad gslga. udind, the inverter
(10 and the el ectromagnetic val ve (22% of the freeze
canmessge @A)1 thel Bystaneninyssice commressor ¢B), ndothgepecond noninverter
hand, the outdoor expansion valve (26) remains in the_ .
caphprsssor 26) ere Thactizatod angeini adgition, the boesterceorapressor (53) is also
expansi on valve (29) of the liquid injection pipe (27)
adtivatedntrol l ed so that liquid refrigerant is supplied,
at a predetermned flowrate, to the suction side of )
the IhSadditipnethsifost feohey swit¢e Dulve |(3A)hibe seeends four-way switch
refrigerant expelled fromthe inverter conpressor
vl 2AJ3B); efid tigathad fourewmeswish Yalver(3C)aaré eackt switched inge ther first state.
conpressor (2B), and refrigerant expelled fromthe
Faréteon dhe oelecivenagnetic omgive s€a) 0P Chef bold storagecawit (1C) and the
other in the high pressure gas pipe (8), pass through
eledtmrhiagnstic fvalve-(Ahy oS thietfodeze alovage(Buld) (1) dire hpened hldleg n the other
t he outdoor gas pipe (9), 20 flow into the outdoor ]
handathesoutdangepar(sion, vaved(26) envondierbedlosed ftatem Theyyalge opening of
refrigerant. The condensed liquid refrigerant flows
the hlextigirict dvepahsiquivdlvei @8) 0fl e, lipad swectidar pipg i2DHe controlled so that
receiver (14), and flows through the main flow pipe
liguid )refrigerdme is cupplivd; att i o predeguniedi fhws rate,l 1athe] sRYion side of the
One portion of the liquid refrigerant flow ng through
cdnygressidmmetlioanignd @DX 11) of 25 the conmuni cation
liquid pipes (11A, 11B) branches off into the second .
br ancin tipstate] Hffigerapnegedied Hrooudgie invertemetoapressor (2A), refrigerant
expansi on valve (42), flows into the indoor heat
expetlbdifgen the Tirst nariverer evapassire@B) patid refrigersnt expelled from the
refrigerant. The evaporated gas refrigerant passes ) :
secbndnghind&tertchmpeassor(@iC) fowointagessh pithpe if 1hz)high pressure gas pipe (8),
through the first four-way swtch valve (3A), and ]
pass through the first four-way switch valve (3A) and then through the outdoor gas pipe (9),

flow into the outdoor heat exchanger (4}, and.are condensed to form liquid refrigerant.
The condensed liquid refrigerant flows through the liquid pipe (10), passes through the
receiver (14), and flows through the main flow pipe (11) of the communication liquid pipes
(11A, 11B).

One portion of the liquid refrigerant flowing through the main flow pipe (11) of
the communication liquid pipes (11A, 11B) branches off into the second branch pipe (11b),
passes through the indoor expansion valve (42), flows into the indoor heat exchanger (41),

and is evaporated to form gas refrigerant. The evaporated gas refrigerant passes through
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t hen through the second four-way svdtch val ve (3B),
flows through the suction pipe (6¢), and returns to
t he second noni nverter conpressor (2Q On the other
hand, one portion of the liquid refrigerant flow ng
through the main 5 flow pi p89(11) of the
communi catj on | i qui ipes (11A, .1 ranches .of f
hE ROBRHECHIOP s RpLCIh BPp B pUELihe TEMLIOBEREY GIEh \phye (34), and
liquid refrigerant thus hranched off.flo i nto the. .
theplaroughy FasgeSoeh BB SR ¥ (3@5,, flgns Brovghabic spefion pipe (6¢),
st orage expansion valve (46), and.is evaporated to
andfie Bl tP%F@P@‘éPQ‘HPYerﬁqﬁéOIBPWé*FMg%h-i on of the |iquid
refrigerant flow ng through the first, branch pip .
( 11a) Opthietheshands ons,pertion &1 gheiquid |r¢fa&?ranfpﬁ%&(g1t§5°ugh the main
and flows 10 into the freeze storage heat exchanger, .
flew mipe {1 Mepf the comamunication liguigy piges &!ﬁad&% pranghe off into the first
(52), and is evaporated to formagas refrigerant. Th ,
brgaeh pige (1w afnedpsinay of the lianid 1e lger%élw%w&ﬁlﬁa @fhﬁaws into the
exchanger (51) is drawn into the booster conpressor .
cqld storagecheat exchangds i Plyby: Bty 0f sheeepld jstorageseipantien vakye (46), and is
the branch gas pipe (16). The gas refrigerant ) )
evaparstadatoefprinngashisfréigsrant s t Theygthen particaxehthg diquiq aefyiggrgat flowing
the gas 15 refrigerant expelled fromthe booster
theaughribe St beagh pipeoidlrhbranehes pfhintastheibranchdiquishpipe (13) and flows
pressure gas pipe (15) and return to the inverter )
ingotherfeeezo stofaak) heah exchangdrd51) by way edithe frepacestorage expansion valve
conpressor (2B). By repetition of such a refrigerant .
(52).randl it éveporatedetoi fogindgasofefrigesanthophe ganirefrigerant evaporated in the
conditioned to | ower tenperatures and, at the samne
fredzaestoragee heat sixdeangtr {F1 is draws inge b boogerstommrasser 4WY) and, after
the inside of the freeze storage showase are
baing edrgpressedds disghargedhtovthe brapth gagpipg&ddnt during t he
first cooling/refrigeration operation node is
di scubBlgeghs byf?'immnh gvapefatedeindbe eeld stavege heet exchapger {vand the gas
in Figure 5. First, refrigerant is conpressed to PO NT
refxigeyant rexpeldasb framnthei bopsier somprasprre@3b flow intp each other in the low-
Refrigerant is conpressed to PONT B by the inverter
presup @esqipg I0) andl retwen toSthej inserteroedmpressoer(2A) and to the first
conpressor (213). The refrigerant at PONT A and the
nongriverigeeampressor BBNT B fl ow i nto each other and are
condensed to forma refrigerant at PO NT Cl. The o
r ef r iBpenepetition GOsWeh €lrefxgsrant gursulatign, Wier insidec of dhe shop is air
gas refrigerant into the inverter 40 conpressor (2A)
coaditionhé té ilower teoperateres end, &b rthe same tinie Rhe insidenet Hiveeold storage

arefrigerant in _
showcase and the inside of the freeze storage showcase are refrigerated.

The behavior of refrigerant during the first cooling/refrigeration operation mode is
discussed by making reference to a Mollier chart shown in Figure 5.

First, refrigerant is compressed to POINT A4 by the second noninverter compressor
(2C). Refrigerant is compressed to POINT B by the inverter compressor (2A) and the
first noninverter compressor (2B). The refrigerant at POINT A4 and the refrigerant at
POINT B flow into each other and are condensed to form a refrigerant at POINT CI. The

refrigerant at POINT C1I exchanges heat with suction gas refrigerant into the inverter
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the supercool state (PONT C2). A portion of the
refrigerant at PONT C2 is deconpressed to PO NT D by
the indoor expansion valve (42), and evaporates, for
exanple, at plus 5 degrees Centigrade, 5 and is drawn
into the second noni nverter d0npressor (2C) at PO NT

A portion of the refrigerant at POI%%iS . .
rRebesamah i eiigerant in

E.
CQIBRISHTOF d2Akand theplysknopinygrtgrromyggsgor &
val ve (46), and evaporates, for exanple, at mnus 10
thgesypereeolstate (RPRGEC2).Si nce the portion of the
refrigerant at PONT C2 is drawn by, the booster
conpr Aspastion 98 the rafrigerapfedtRPINEL {uist dscpmprgssed 19y PQREL D by the
freeze storage expansion valve 10 (52), evaporates, .
infloer exganpior vahbte @2hand3syapergiesefor GXAMpPls atiplusandegrees Centigrade,
drawn into the booster conpressor (53) at PONT L The
andeifs diayen it thesaprmsknnainveger@nmpresson(2G)e PO . er
conpressor (53) and the refrigerant fromthe cold
st or afeortiant ofghe hefrigesany MS?PIN?TCW isj decompreestedde REINA G bY the cold
in addition, a portion of the liquid refrigerant at )
steARNEX Ehsion valvedd6), ahd cvasiorstes foregxampld, ot vensrhrdegrreg Centigrade.
to PONT L by the el ectronic expansion valve (29) 15
(1i qubides rthe qrortdon) .of Tthe reefrigesant edtr POENEANC2 cisadrgws. by the booster
state to PONT G and, thereafter, is drawn into the
cdmpressor §3)r iteis deoompressdr to( PAINTB I by rthe fitebze storaga ¢xpansion valve
noni nverter conpressor (2B). As just described above,
(52heevapbratge famexamplehat mefiusi 32 rdegiees iGentigtad¢,18)d issdrawn into the
evaporated at different tenperatures by the
baratep reesgirassonEN aati ROIND D)  Ghe tréfeigeiant codPressedt ionP@RNT J by the
t he conpression nmechani sm (2E) of the second system
banater bympressargSdY andhtbe réfugetet fronre eald storage(18:3) exgbangee (45) flow
conpression, there are three different evaporation
intceegrhratherrand, il additich,ta portiomiof ther liquid gefrigerantcatrROINGE €9 is mixed
during the operation, liquid refrigerant flow ng
thetemdthgftarhie isrdecoripressedi oePQINY loby tthe ebootromici expansen valve (29)
liquid pipes (11A, 11B) 25 exchanges heat with
(liqoid- pjesen).e Ten, tief refggemnt chinges state o GGYNT eand, thereafter, is
| ow pressure gas pipe (15) and, as a result, is
draepédntootht duist iBearten cormpiessdri @A)tand intef the genoad mosmivirdérpyompressor
difference in the air conditioning heat exchanger
(2B}J1), the cold storage heat exchanger (45), 41 and
the freeze storage heat exchanger (51) becones
gr eat&s ,justhdasceibogh aatedves dhe hefrggesant in the refrigerant circuit (1E) is

evaporated at different temperatures by the compression mechanism (2D) of the first
system and the compression mechanism (2E) of the second system, and by virtue of the
booster compressor's (53) double compression, there are three different evaporation
temperatures.

In addition, when refrigerant circulates during the operation, liquid refrigerant
flowing through the main flow pipe (11) of the communication liquid pipes (11A, 11B)
exchanges heat with low-pressure gas refrigerant flowing through the low-pressure gas
pipe (15) and, as a result, is supercooled. Because of this, the refrigerant enthalpy

difference in the air conditioning heat exchanger (41), the cold storage heat exchanger (45),
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where supercooling is not conducted, and the
capability to provide refrigeration is enhanced to
hi gher | evels. Besides, liquid refrigerant is m xed
with gas refrigerant on the suction side by 5 neans
of liquid injection, therebydpreventing the degree of
superheat of the refrigerant from becomn
angxibe Jirege sipragedieat pxchenger ddhpbeconies rﬁf@ﬁrowg?n Sprmppged to the case
COOLI NG REFRI GERATI ON OPERATI ON MODE The second ) ..
whero| supgrooeking gernati emdueted.aand thensapebikityatp ppeyide jtefsigeration is
node which is carried out if the capability to
enbanceidde highackevelsol i ng of the indoor unit (111) during
the first 10 coolingtrefrigeration operation node
becorBssidtef lighid nefrigeramt s¢ ounet with| gasgefrigerang enathe shction side by
operation node is also an operation node in which the
méanssef liquodiinjeetiarg therelp peeyenting feldegree efvsupsthedt pb thehrefrigerant
air conditioning side. Referring to Figure 6, the
frematbecomingexcesgivelyeereaidn e coupréssiphrsgbké.ger at i on
operation node is basically the sane as the setting
SEQONTYy COGLINGIREFBAGERATHON QRERATIONMOBE on, with
t he exception that the 15 third four-way sw tch val ve
(30 Tz sebid bedirighefrigeneionererndioatmode. isAncopaiatingl ;node which is
during the second cooling/refrigeration operation
caffeticoutriBthe icgpatality to exgpidd sdcé canling f thedhdedramitr(iB) themng the first
conpressor (2A), the first noninverter conpressor
cobBBY/refrigadtioine speratioh noniodeer thecomenpr éefeont.( 2C) iThe  second
condensed in the outdoor heat exchanger (4) and is
coplingedfripadtiom dpeeationd amde hisatlsexarh aypgratiof 4thpde tine whidhd the first
storage heat exchanger 20 (45), and the freeze storage
ndn@lertex corapgssor (BA) is switsheictoi the hiy coaditiomng kidef | Referring to Figure
cooling/refrigeration operation node. Then, the
6,1tké sdttiey antingethepecaidamboling/tdfrgératiaoopdiatidn mrdh srigsically the same
(41) is directed back to the first noninverter
asCthapering aluring Bhe dinst doolihge=feigeratich nperatioes rwidh the exception that the
conpressor (2C) while, on the other hand, the
third ffmirgesaswitcdveber @D ds switdhed imtoltit etandgateheat
exchanger (45) 25 and the refrigerant evaporated in
t he fAaeezdinglypdads theatecendcbaitingfreffigtdatior toperationm mdde, refrigerant
inverter conpressor (2A). By use of two conpressors,
exipeBed frofecacky op thedavereer CBhpres@E)(2A),ahe fizst noninverter compressor (2B),
conditioning, a deficiency in the capability to
andr by isecndpaninveael tagpressoe PP issaindensed 2n tHdheutdpachdat exchanger
description of control of the sw tching between the
(4§ afid s evaporated in the indoor heat exchanger (41), the cold storage heat exchanger

(45), and the freeze storage heat exchanger (51), respectively, as in the first
cooling/refrigeration operation mode.

Then, the refrigerant evaporated in the indoor heat exchanger (41) is directed back
to the first noninverter compressor (2B) and to the second noninverter compressor (2C)
while, on the other hand, the refrigerant evaporated in the cold storage heat exchanger (45)
and the refrigerant evaporated in the freeze storage heat exchanger (51) return to the
inverter compressor (2A). By use of two compressors, i.e., the compressors (2B, 2C), for

air conditioning, a deficiency in the capability to provide space cooling is compensated.
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cooling/refrigeration operation node and the second
cooling/refrigeration operation node is omtted here.
Al'so in the second cooling/refrigeration operation
node, it is possible to 5 acconplish inprovenent in
capability by liquid refrige#@ant supercool. HEATI NG
OPERATI ON MODE The  heat i ng operatl on node is
oper &b¢ ofpastfite deserimtipnatifc Kowfrmly ofpakce W@Hihi“lfgg beb\yeetrhethc first
i ndoor unit (111) is provided. During_ the heating

cogpefratrigsrtionawerativa merdreandethe seemgrassling/refriggratipn pperation mode
constitutes the conpressi on nechanism (2D) of the

is grifted hexgst em 10 while, on the other hand, the first
noni nverter conpressor (211) and the second
noni Adeer terthe cesepnd swoling/rdyigeregen heperasions madgt dt tipepossible to
conpr essi on mechani sm (2E) of the second system as

accomplish impieivgment i capability by liguidwefrigarant supatcedcond
noni nverter conpressors (211, 2C), i.e., the

HEASHNG BPERATOMNMGDE( 2E) of the second system are
activated. Further, as indicated by the solid |ine of
Fi guThe Heatingepératien nfoda is amegpesaticnahodeadwing which 8aly spsgce heating
switched into the second state; the second four-way

by shé tredvoy ainite(1B3 By pirsvided.t dhwaihg thet beating dperationsmade; the inverter
and the third four-way swtch valve (3C) is swtched

compessor {2A¥ alome dconstitates . th©oomlpeessibh anedhanidm (1B of the first system
el ectroni c expansion valve (29) of the liquid

while)j ecthe @thepihped, the Aijst nbhievertsr compresgoe{2B) aud theeseCdm) noninverter
of the cold storage unit (1C), and the el ectronagnetic

comipdesser ((2I8) tofethbre coustibre the aroarmressitnt n{et)nism o(2E) | of the second
cl osed. Further, the indoor expansion 20 valve (42) is

sysfeng casdshionnt ineFigpeen7.st Atdy, ordyi the Fiest \aal \secapglenomnyvester cbmmpressors
out door expansion valve (26) is controlled to a

(2B 2€Y) eit o the nedlpresyiomn mechanidon (2E)sdfahe second system zave activated.
expelled fromthe first noninverter conpressor (211)
and Furdier, ayandicated byahd edid ot RiguseT,che finsirfomveay ewitch valve
conpressor (2C) pass through the first four-way

(3%vis switchal e (h8Apcanctitbethe sbromddhut-ivay cetol welvat(3B)is switched
gas pipe (17), flowinto 25 the indoor heat exchanger

intq dik) firsandtegn mad dlon thévdsfodr-tvay fsovitch| valps (B(C)eis rsimgiehedhinto the second
The condensed liquid refrigerant flows through the

statse c Onathb odree hapd,the ¢lbtigniokxpasionecdvid(293 ofthenliqad imjection pipe
liquid pipe (11B) and then through the main flow pipe

(27),1h¢ elepasmegnetio valvgH74B0f thheold sjorade onia {E6), php ¢he &6Jtromagnetic
whil e, sinmultaneously, forcing the relief valve (37)

valvo (Bpesf thy freeze storage unit (1D) are all closed. Further, the indoor expansion

valve (42) is placed in the open state, and the valve opening of the outdoor expansion valve
(26) is controlled to a predetermined amount.

In this state, refrigerant expelled from the first noninverter compressor (2B) and
refrigerant expelled from the second noninverter compressor (2C) pass through the first
four-way switch valve (3A) and then through the communication gas pipe (17), flow into
the indoor heat exchanger (41), and are condensed to form liquid refrigerant. The
condensed liquid refrigerant flows through the second branch pipe (11b) of the second

communication liquid pipe (11B) and then through the main flow pipe (11), passes through
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use of its high pressure, and flows into the receiver
(14). Thereafter, the liquid refrigerant flows into
t he outdoor heat exchanger (4) by way of the outdoor
expansi on valve (26) of the auxiliary liquid pipe
(25), and is evaporated to fggmgas refrigerant. The
evaporated 5 gas refrigerant passes through the

thediguid brangh ipsi (3€) pile, mmehartehuangf@rqtm thei rﬁh@f Yadve (37 jo open by
switch valve (3A), and then through the second

usef oflits igly prasbure,rand flows ipwE1hy recﬁivgr/\gui hr Gheyeafteribe liquid refrigerant
suction pipe (6¢c) of the second noninverter conpressor

flowa @utoithe dtdeot beht isachanger @hby Wwayr ef tha ewidege expansion valve (26) of
conpressor (2C) and to the second noni nverter

theconxgiazy $ignid( 1@ (B5), andepsevaporated 36 oot pasrefdaranger dhe evaporated
circul ation, indoor space heating is provided. 10 Only

gaorefrigdranthpassasnthragbahs opRibbr g2Cpipea(P),biren tmoagle dhe fsst four-way
in the cooling operation node. FIRST

switlERATA] INE( T2 B dCERA Throb HORERAJdnaNo MOBEY $Witc valst (3B), flows through
heating/refrigeration operation node is a heat

ther @ tivie hypeofdey af tlensenmste nominvértey cotnpedssap@€D, tveditdchegl back to the
the i ndoor unit (111) and refrigeration by the cold

firss tnohigerterl borApi@sdor €2CE asd o6 alge sacond iohintertérYompressor (2C). By
provi ded wi t hout using the outdoor heat exchanger (4).

repetitibhef fuch atrefiipaianngitouddtionpimtadr Paceolpetiag isoproviddé., as
shown in Figure 8, the inverter conpressor (2A) and
t he Onhysbnawil theetdmressorp (2BRSAC) Ryl bet aqgeitbdr as in the cooling
constitute the conpression nechanism (21)) of the

opdriticii mey&t em whi l e, on the other hand, the second
noni nverter conpressor (2C) al one constitutes the

FIRSTHHEATING/REFRIGERATAIN OPERATION MODE] system
And, the inverter conpressor (2A) and the first
noni Te fit g eaidigire@idetdtion( obkigtionr ModCisi &/ héat decoavr) dpegation mode
boost er conpressor (53) is also activated. The second _

duivhithr dpace heuipp asste ifdboy unft (AB) 6ed kefrigeratibie by tBS cold storage
i ndicated by the solid line of Figure 8, the first

and fro¢zevyragavuhith (MG N aré pAYvidest withéthsihg the @utdoer heat exchanger
second state while, on the other hand, the second

(4)f ol thaafyrst Wedtinh/refZigeradbiy @pérdfidn ntvdd, Ahshown indFioter 8, why inverter
swtch valve (3C) are each switched into the first

comgpret®r @)t Bed ,thé hrse Ineginveri@g Beinpresyal (3B)( Tapetiet ddwetitute the
cold storage unit (1C and the electromagnetic valve

comipiegsi®f nideRadis q2P) if ahadiestudiistend While, an eh®peivechand, the second
while, on the other 44 hand, the outdoor expansion

non(igwlée;r&r ]Scﬁﬁl)présSorC (203edlonel benstihred thendoen@Egions inebhanddny §2E) of the

0
second system. And, the inverter compressor (2A) and the first noninverter compressor

(2B) are activated, and the booster compressor (53) is also activated. The second
noninverter compressor (2C) is at rest.

Further, as indicated by the solid line of Figure 8, the first four-way switch valve
(3A) is switched into the second state while, on the other hand, the second four-way switch
valve (3B) and the third four-way switch valve (3C) are each switched into the first state.
Further, the electromagnetic valve (7a) of the cold storage unit (1C) and the

electromagnetic valve (7b) of the freeze storage unit (1D) are opened while, on the other
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the liquid injection pipe (27) is controlled to a
predet enni ned anount for the purpose of flowrate
adjustnment. In this state, refrigerant expelled from
each of the inverter conpressor (2A) and 5 the first
noni nverter conpressor (ZB) ddsses t hrough the first
four-way switch valve % and. t hen through the

hapéthe Anidasy epansien p@lm 26) 75 clopgdo sl hierRlestionic xpaptien valve (29) of
heat exchanger S and is condensed, to formliquid

the bqwdgmeamn pipad2 Botscrengabied toga peEdetermingdramgunt fogathe purpose of
through the second branch pipe (lIl1b) of the

jestmeRtn liquid pipes (11A, 1113) and flows into

the first branch pipe (11 a) short of the main flow
pi pe I 1Hiy state) refrigergot expstedffronheadhi @ﬁﬁha ipesrier gemgrassor (2A) and
flow ng through the first branch pipe (Ila) flows

the fitso nohievertdr dompuasagre(2B3 passex tivanglethe frsh oy wieayswatch valve (3A)
the cold storage expansion valve (46) and is

ané tiapothetugll the commungaton gaf piper(AR), flowseintst theringenrthieghexchanger
of the liquid refrigerant flow ng through the first

(4D amtis gngenséd taforinl lopsd refrigergit. t Ademoadarised liquiddefigseant flows
(13), flows into the freeze storage heat exchanger

throbgh) theysevand brnethpipk (@ Hzeofsthe cagenumigesios ilspid pipea (M, 11B) and
(52), and is evaporated to formgas refrigerant. The

flogadntoghe firgebmnth pipa fhl= tshort bfithetohain flosepipe §110r age heat
exchanger (51) is drawn into the booster conpressor
( 53) Omachortidit ef theldizjuid) refrggrantsBewlingi thratighdhe fige dranch pipe (11a)
the branch gas pipe (16). The gas refrigerant

floswsdptorthe ealdistoragdecheand:dhaiger (49 byesdy efkihb anlgetoragbxpansion valve
and the gas refrigerant discharged fromthe booster

(46)cmfrie seporgt&Bio bimwak ndfrigeranty dheathérrporthmn éfothe [0id refrigerant
pressure gas pipe (15) and return to the inverter

floodmg teresgh tHe2Adst drahch qpipdr €1 Fa) r Bdéws thrdugte thieebranch liquid pipe (13),
conpressor (213). By repetition of such a refrigerant

flowisrintol the ifreaze $thmge hsatdexchinget I(#1)dnl way b tleghesieciarage expansion
and the inside of the freeze storage showcase are

valvef(52)g endievapotitddeto formas aafripesiny., TFlragss tefidggarmy avaporated in
provided in the shop. During the first

thehfeedze Bragefhehperchangen () ds dtavanintwothe bobster eompressor (53) and, after
establ i shed a bal ance between the capability 25 to

beinp @vinpeesseel is disthatged o (Hetbearmhias pipef(16eat of
evaporation) of the cold storage and freeze storage
uni t $hé p4s refriperan dvipgoeated hathe kcokdystdrageheayw exlechaspardds), and the gas
heating (die anmount of heat of condensation) of the

reftipelant dischatge Ifi@h theboosts cvmpressbt (53)bvpértc eath bthet in the low-
recovery is 45 achi eved.

pressure gas pipe (15) and return to the inverter compressor (2A) and to the first

noninverter compressor (2B). By repetition of such a refrigerant circulation, the inside of
the cold storage showcase and the inside of the freeze storage showcase are refrigerated
while, simultaneously, space heating is provided in the shop. During the first
heating/refrigeration operation mode, there is established a balance between the capability
to provide refrigeration (the amount of heat of evaporation) of the cold storage and freeze
storage units (1C, 1D) and the capability to provide space heating (the amount of heat of

condensation) of the indoor unit (1B) and, as a result, 100 percent heat recovery is
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If the amobunt of liquid refrigerant flowing into the
first branch pipe (11 a) fromthe second branch pipe
(I'l'b) is not enough, then additionally liquid
refrigerant is drawn into the first branch pipe (Ila)
fromthe receiver (14) throudd the nmain flow pipe (11)
of the 5 communication liquid pipes (11A 1113). This
adﬂ?ﬁ@id refrigerant is supercooled by | ow pressure gas

refrigerant at where the main flow pip 1) of .th
comfithe amowst ofiligyidretrigerns flowing intor iy %ééj’fglwg pipe (118) from the
| ow- pressure gas pipe (15) are arranged, side _by side, ;

second branshepipg ﬂt%b) @m@t@@paglsttb%@@lmﬂy digupredidgeranty drawn into
and to the freeze storage heat exchanger (5]1). )

theprsb briinalylpipe @¥anfromethe gegsiver () throughdhe main Jow pipe (11) of the
refrigerant traveling to the first branch pipe 10

cotunbiajcation diquidepipesc e, Bl Bc hThis diguid rafliggrantris sypsragpled by low-
flash gas is condensed into |iquid phase and .

prestize ezaf trefrigemmnt ap pibersdtheomaiaciow fpipe 6l 1) exft the eorupigaeation liquid
(45, 51). On the other hand, the pressure within the

pipes (K Ayl 1)1yl the ldvopesssute ghe pipel Y ate arranged side by side, and flows
tenperatures are low, so that, in the absence of the

into ¢he ebldvsidrage heat)exphamiger G4 dind rto tthee frepzeqsiprage hapicerchanger (51).
pi pe (36), the pressure in the rm_inflowg.ipe I(-béclg of )

Actdérdingbyyreven shen o pottion ofdbe Hapid pefsig¢raninravelipy teythedirst branch pipe
drops. There is the possibility that liquid ) o

(11m} ffrany ehesecond dnatehsmipe i(hLk)He fi/anhiug,r flashagaseig dendensed into liquid
(41) wll flow, not towards the cold storage heat

phase ahd thpeealies B)suaplied to eatheof the deas exclangers (B A1)
exchanger ( 51), but into the receiver (14) by way of )
t he ©achedther hand) the presfutd Withaf thelrecedeardid) is lowered when outside
communi cation liquid pipe (11b) and the main flow )

air perpperatidds. are lowhsp thiat, 3t tiesimseigecoft the molinf\valve (37) pesitioned in the
arranged that the liquid 20 branch pipe (36; IS o

liquid dwrbmich pipeH36);ethe grdsetirevial the nfd flow pipecll}) wh ithe gommunication
possi ble to prevent the inflow of liquid refrigerant

liquidt pipeh1114¢ dil B ralfol dyops| n Theteeis wher gessitilityt Heet liquid refrigerant
arrangenent that the pressure in the main flow pipe

coridefdedaib thééndoombreati exahanger (41govitl fiivpemot tawads thepjold stprage heat
prevented from becom ng | ow by neans of the relief

exchahger (§9)73nd tbtthé Freezessturagk hdatexdhangard 51),dfut inje thermeceiver (14) by
exiting the indoor heat exchanger (41) is introduced

wa off ¢he berond behnsh ipeg@ 1by af tieSseesrsheonyaunication Heuid ipipeo(11b) and
the freeze storage heat exchanger (51) and, in o

thearsintflown pipet (16 c dnebe fips Sribobanent, Hoovayes iitissirenged that the liquid
t he expansi on nechani sns (46, 52) in a full liquid

brastlapipe (36)is pravideswith she etief vedve (3 shereby thakingribpgssipheto prevent
freeze storage heat exchangers (45, 51) are 46

thepnfiove it did ufdr iefin genate o ithgreaeisen{d4).n Infher werds iyl the grrangement
due to the shortage of refrigerant

that the pressure in the main flow pipe (11) of the communication liquid pipes (114, 11B)

is prevented from becoming low by means of the relief valve (37), it is ensured that liquid
refrigerant exiting the indoor heat exchanger (41) is introduced into the cold storage heat
exchanger (45) and into the freeze storage heat exchanger (51) and, in addition, it becomes
possible to hold sides short of the expansion mechanisms (46, 52) in a full liquid state, and

it is ensured that these cold storage and freeze storage heat exchangers (435, 51) are
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flowi ng therethrough. SECOND HEATI NG REFRI GERATI ON

OPERATI ON MODE The second heating/refrigeration

operation node is a heating capability surplus 5

operation node which is carried out if the capability

to provide space heating by #bBe indoor wunit (111) is

being nore than is needed during, the first .
preveatedniEomendegoing p slow Feihein eapahipide due fp, the, shqrtage of refrigerant

second heating/refrigeration operation node, as shown
flgvwingthgegthrogght he i nverter conpressor (2A) and the

first noninverter conpressor (211) together constitute
SREONI: BEAENG RE MgméPE&AT}&NfM@E system

whil e, on the other hand, the second 10 noninverter_ .

conpilks seeondBatiapeftigemstion operatien mpslecis pheating gigpability surplus

mechani sm (2E) of the second system And the inverter
opexatipn esslerwhichs carribdtdubiffthe ytpahryli:by IVRIPYide spasgheatirgby the indoor

(211) are activated and, in addition, the booster .
unetqiB) isdwing 106@) thimsisacededatveilg trhBirss beasing/refiiigaratipn opeyation mode.

conpressor (2C) is at rest. The second o .
Duragt the géaved hesténgirefrigeraijperopeiation moule, asshamwnopdrigure G the inverter

node which is 15 carried out if the capability to i
coprpeassate (Appeadhdrt fing fentorest swopressod (2Bhdogdtherf cprgtitute the

heating/refrigeration operation node, and is simlar
cotuprdshienfmechanisan (AD)gof tier firge sytérn rwhidg emathieovtherobiand, the second

with the exception that the second four-way swtch
novitiveger &Bhpressos URCY hkeale donstitutel dhe eompressivmtmeechanism (2E) of the

Accordingly, a portion of refrigerant expelled from
seemdhsysfent. heAnditer ineerter 20mpospore@adrand2thy fastonantievetter compressor

noni nverter conpressor (213) flows into the indoor
(2Beaie actixaibd agd rin (a4ditionathel bbesteroroepressdr (53) finactivetegui dhe second

refrigerant, as in the first heating/refrigeration
no@fyeentn compieder (2Més ataesdensed |i qui d refrigerant

passes through the second branch pipe (11b) of the

c oIt catordnhéatigpirefrigemtion ehdratiod hig)desn dnfdpsyationrmode which is

the first branch pipe (11a) short of the main flow
capledent1if)the 2apsBilityhie prohicde spaced hedting becomes porplio dushg the first

the refrigerant expelled fromeach of the inverter ) )
heatiiirefiége@stidn? Aperatich trhede i andt isnoimitaretot ¢re dipstp heatingfrefrigeration

(2B) passes through the auxiliary gas pipe (19), then
opbiation givdeheith dieondeftoon thaialie seiond fiowavaseswisdyalvea(dd) is switched

then 47 through the first four-way switch valve (3A),
intbltbs\secohd stagh t he out door gas pipe (9), and is

Accordingly, a portion of refrigerant expelled from each of the inverter
compressor (2A) and the first noninverter compressor (2B) flows into the indoor heat
exchanger (41), and is condensed to form liquid refrigerant, as in the first
heating/refrigeration operation mode. The condensed liquid refrigerant passes through
the second branch pipe (11b) of the communication liquid pipes (114, 11B) and flows into
the first branch pipe (11a) short of the main flow pipe (11).

On the other hand, the other portion of the refrigerant expelled from each of the
inverter compressor (2A) and the first noninverter compressor (2B) passes through the

auxiliary gas pipe (19), then through the second four-way switch valve (3B), and then
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condensed in the outdoor heat exchanger (4) to form
liquid refrigerant. This condensed |iquid refrigerant
passes through the receiver (14) during passage
through the liquid pipe (10), flows into the first
branch pipe (l1la) by way of #Fe main flow pipe (11) of
the 5 communication liquid pipes (1 1A 1 IB), and
thipeghnthetfiret fouf-miag ewitoh valve RA ) 8owe thmuglbthaeatdoopgasepipd (9), and is
b). Thereafter, one portion of the refrigerant flow ng
condensesyin theeoutdacs thebtr exchimggi (4 to(fotra)liguidwedrigerens. t Abis condensed
col d storage heat exchanger (45), and is evaporated to
lighir refrigesant rpagses ghmoaph theTieeeivehidd) doring passadge thvenghi theailduid pipe
refrigerant flow ng through the first branch 10 pipe
(10)) flayvsfintonthel fitsd birdiehf pipe Bl tor age dfetht reain o giipe (11) of the
(51), is evaporated to formgas refrigerant, and is
coimamitatioh diquilepibendiiay, 18 By mdgsims thdefrigekine femas the second branch
refrigerant evaporated in the cold storage heat
pipexthiinger (45) and the gas refrigerant discharged from
the booster conpressor (53) flow into each other in
t he Thurepfi@s oue Pogivh pf AR refifigeramiibwiag ubmougle thd €irst branch pipe
inverter conpressor (2A) and to the first noninverter
110y Toves 516 theBbld trdddrhdaf cralsmage (49)) ant)is ttgporated to form gas
| ow pressure gas pipe (15), suction-side gas
reffigérahig e M@t othéropartibe of thallighiarrefipehan flowisg @rgesh {ISfirst branch
exchanges heat with liquid refrigerant flow ng
pipe N1 0a0 ot entdedhe ffdedyspirit® Kehi kxefanpfie(SARBerhs@htedno form gas
liquid pipes (I1A 11B), and the liquid refrigerant
reffig@aht0and RRAH irith Ehe BoBtef Lopibe (23)1) ThE ghdefrigerant evaporated
conmuni cation liquid pipes (11A, 11B) is supercool ed.
in thBictld dterapé hetfenthiRianids) nd theldad véfEigéraht dighasiet fAfn the booster
fromthe second branch pipe (I 1 b) and flows 1 nto the

corBfreskos (5326w AR call GRR 6e the BO)-prRBdhre Fﬂ% ﬁipé ltes)f bE®ZAurn to the

storage heat exchanger (51). Because o I's, the

inveRéd dosgiradibr @X)NaRY thedikf naneaet Sorhfiessep(2B)st or age
heat exchanger (45) and the freeze storage heat

exchpogfg pdstdde NRGUERSh" RAV-Pressii € BasC PIRAI(@H, t uctib-side gas
case where refrigerant supercooling s not conducted,

refiagt@anitTrors @Raddld slo¥age het R¥vhAief ?59 ef@angdseal With liquid refrigerant
enhanced to higher levels. On the 25 other hand, even

flowhgntheRfghr1aé hhAs TR pipe (RVEsheRt ®ehmeni SatiodSiuid ?fpeb fBLA, 11B),

exchange with liquid refrigerant, it is possible to

anddihe iRfliid tdTHg&tast B6wiiy tBtiRgh RRanatd 86WHREO (11D ®f the communication
excessively great in the conpression stroke by m xing

liquid tipds @uiad 119 rik Gapatdoled, | TS IRuid T Edramt. jolt liili@ refrigerant
behavi or of refrigerant during the second
from€Ré bar@hd tdricH i (12P) AREAGN Difo the cold storage heat exchanger (45) and
into the freeze storage heat exchanger (51). Because of this, the refrigerant enthalpy
difference in the cold storage heat exchanger (45) and the freeze storage heat exchanger
(51) becomes greater, when compared to the case where refrigerant supercooling is- not
conducted, and the capability to provide refrigeration is enhanced to higher levels. On the
other hand, even when gas refrigerant is overheated as a result of heat exchange with liquid

refrigerant, it is possible to prevent the degree of superheat from becoming excessively

great in the compression stroke by mixing with liquid refrigerant by liquid injection.
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node i s discussed by making reference to a Mllier
chart of Figure 10. Refrigerant is conpressed to PO NT
A by the inverter conpressor (2A) and the first
noni nverter conpressor (2B). A portion of the
refrigerant at PONT A condei8es in 5 the indoor heat
exchanger (41) and, as a result, forns_a refrigerant .
at PoRevbelmvionabrpisicersor (dusing othe t ¢eond heatipg/gfiigesgtion operation
PO NT A condenses in the outdoor heat exchanger (4)
mode i, disenssed hyonaking referenes tg aMplieyehastaf FigurpdINT C1.
Thereafter, this refrigerant at PONT Cl is
supeRefigerdt isocapqrassedio ROINTr 4 diy| the diverferncompishsnid@A) and the
with suction gas refrigerant (refrigerant at PO NT QG
first nominvértericompresesr @B)pr Agonion ofthe sefrigetant 4t BQENT 4 condenses in
noni nverter 10 conpressor (2B) during the flow through
thetildoomrheat ektlangpd (@) @il ps afesulicfocmsmmefriganantat POINJUCY  Another
pipes (I 1A, | 1B). The refrigerant at PO NT Cl1 and
portibe of terrefypesant atROBNT MEomienkesow thewwdeerdizatedchanger () and, as a
change into a refrigerant at PONT C3. A portion of
restlheformbra gefrigerintaat POINIT (O3 i Bheraifien nthisesfiggerant KAPQINT C1 is
F by the cold storage expansion valve (46), and is
supetcapledatoe ROINGT C216 exmaqit ©f lebt wkchangd Gvidegnetem gas refrigerant
Centigrade. Since another portion of the refrigerant
(refiiigefaot M7 FCINT G)r imven thyy idviegteb @ompressorc@iy)r msls tre  {ifs8)noninverter
it is deconpressed to PONT H by the freeze storage
conEprpssos (2B) shadingethe (fhRy threwglp theahais, fldve pipex@ip o€ theatommunication
m nus 35 degrees Centigrade, and is drawn into the
liqid pifee (1MIBYssor (53) at PO NT L The refrigerant
conpressed to PONT J by the 20 booster conpressor
( 53) Tk fitgeeart af PODET @t anfirntherretffigeram|at POINT agfefitvedtito each other
exchanger (45) flow into each other and, in addition,
to chapge iriton refrigehant lat FOINTrE3.r i Ygroativn of theGefiflgetiht ias POINT C3 is
mxed therewith after it is deconpressed to PO NT L
decbmptdssedeloRDININF byethe asld istonageadxpensi@Dyalve (46yuand is evaporated, for
injection). Then, the reffigerant changes state to
exal(pidyht @impd,0 dédgeses @khtigradé.s drawn into the first
i nverter conpressor (2A) and into the second
noni Sivies testheopgties sdrthe 2&frigefant aDROING Chés demmndly the booster
heating/refrigeration node operation, by repetition of
congpredson (53)eitris gleta@npressed ao [ROINIh H by deefrberat storggé sxpansion valve
provided within the shop while, sinmultaneously, the 49
(52), nsiageratds, fhreexmiple,sitomage Fhdegrasse Cantligradie dndsisddraoh into the
the freeze storage showase are
booster compressor (33) at POINT /. The refrigerant compressed to POINT J by the

booster compressor (53) and the refrigerant from the cold storage heat exchanger (45) flow
into each other and, in addition, a portion of the liquid refrigerant at POINT C/ is mixed
therewith after it is decompressed to POINT L by the electronic expansion valve (29)
(liquid injection). Then, the refrigerant changes state to POINT G and, thereafter, is
drawn into the first inverter compressor (2A) and into the second noninverter compressor
(2B).

During the second heating/refrigeration mode operation, by repetition of such a

refrigerant circulation, space heating is provided within the shop while, simultaneously, the
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refrigerated. At this time, there occurs an unbal ance
between the capability to provide refrigeration (the
anmount of heat of evaporation) of the cold storage and
freeze storage wunits (1C, ID) and the capability to
provi de space heating (the af8unt of heat of 5

SRR M 5 G258 BT e e O A s o

room by the outdoor heat excha r (4). TH RD o .

e ERTEACY A RIS Qoo R COpR o SNVAITEER Phis b i gapability to provide
heating/refrigeration operation rm1d is.an o eratiloTn

refrigrration (thp amount 8f he@gologappration),p ﬁfkj GOk Storgiey and freeze storage
heati ng/refrigeration operation node, the indoor unit

unigs) (B, i1D) awl B GepabHiYif o] Bovile FBRCE Ajrating i(he pwount of heat of
provi de desired space heating. Duri ng the third , , .

cortiensatiog) pEtheiigeeasunitr(1Bpcngta Biple @ heat of sppdgnsatipn is discharged
Figure 11, the inverter conpressor (2A) and the first

outsidnithmmeotehby theroptdoos beat ezatEngerddbt her constitute the
conpression mechanism (2D) of the first system whil e,

THRD HEATING/REFRIGERA EON QPERATAON MQDéo npr essor
(2Q alone constitutes the conpression mechanism (2E) . = .
of tTae dkicdheatingrefigerating opryaticn mederis an epsApiAs e which is
(2A), the first noninverter conpressor (211), and the, .

carsied ondif, duringithe firstrheeingrefiguatigrepesationanede; dheipdgerumit (1B) 1s
in addition, the booster conpressor (53) is also |, .

beiagtinmaffiednt Ap ¢apebiliene i avide adesired sphes hppting. During the third
heating/refrigeration operation node is an_ operation

heating fefiigeration wpetinh enbdeyias sHownhia Kigyratil) theyinyestep compprgssor (2A)
space heating of the indoor 20 unit (111) is being .

and theufiri nominterttn comgressar (2B) $ogethen copggitute the empressien mechanism
operati on node. Stated another way, the third

(2DYectthe dirstestystempewhilé, on thp ether hard, thxdseconds neninysriey cogpressor (2C)
if the anount of heat of evaporation is not enough.

alofié econbtitntes hthat compression geachanion G0 of ithen seqppdesyisiem.  And the
simlar to the first heating/refrigeration operation

inveniere comipréssoth e283,c ¢t i finst trieminverter cpmipvessepddBhgaed the second
the outdoor expansion valve (26) is controlled, and .

nontihedrter kempesssor(2C) Branantivaiedrandr inasidisions therbopster pepressor (33) is
activated. Accordingly, refrigerant, expelled from

alseactivatdfd. t he i nverter conpressor (2A), the first
noni nverter conpressor (211), and the second ) )
noni Av gnstementiopdesisoe, eQhigabestivgsefrigetation fiperation mode is an
conmuni cation gas pipe (17), flows into the indoor .

opdratidn modé i is cdrted canif the capability to provide space heating of the indoor

unit (1B) is being insufficient during the first heating/refrigeration operation mode.
Stated another way, the third heating/refrigeration operation mode is carried out if the
amount of heat of evaporation is not enough. The third heating/refrigeration operation
mode is similar to the first heating/refrigeration operation mode, with the exception that the
valve opening of the outdoor expansion valve (26) is controlled, and that the second
noninverter compressor (2C) is activated.

Accordingly, refrigerant, expelled from each of the inverter compressor (2A), the

first noninverter compressor (2B), and the second noninverter compressor (2C), passes
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condenses into liquid refrigerant, as in the first
heatingirefrigeration operation node. The condensed
liquid refrigerant branches off fromthe second branch
pi pe (11b) of the comunication [iquid pipes (11A,
11B), into the first branch @e (11a) and the main 5
flow portion of the Ij uldr frigerant
through tgg c@mmmgqqupmasf pipe {105 HA¥E upipﬁée et&ifas °¢t| glanger (41), and
into the cold storage heat exchanger (fg an
candapsss inte diquidirsfripgrant.asin Herlint heatppgre S‘Héfr“)fb%l?qf?t&? rgpde. The
the liquid refrigerant flown hroughtheflrst
candemeet biyé refiigeyant | byorehies obf %toma the secondsbrgpely @ipfegilb) of the
exchanger (51), evaporates into gas refri erant and
coramunisstion hqwd Tpesh@180ddBhr ivwnibe dissiobrapéi pipeTiibalard the main
refrigerant evaporated in the cold storage heat
flexpir(@t). (45) and the gas refrigerant expelled from
t he booster conpressor (53) flowinto each other in
t he | @ue portioswnfahediguidi nefrigetmy fomnng theoughnthe dirsthleranch pipe (11a)
inverter conpressor (2A) and to the first noninverter
flowste slsocold 2@yageOreat Brchangre (4FHoand, eveherates quiiocgas refrigerant.  The
refrigerant, after condensation in the indoor heat 15
othercitatiges! thé 1iidfrefrigeraoh flowgtg thivmghwhefifst buangh pipe (1ta) flows into
of the communication liquid pipes (11A 11B) and .
thpdeges stohupe Ught txvhahgeyS1), bvapociepinpe gdSB)frigdranteand is drawn into
forcing the relief valve (37) to open by its high
thpriessier @omprdsdr (533, | Tihe gahecfrigarentvevappfadgd in the cold storage heat
Tbereafter, the liquid refrigerant flows into the
exelibnteo(45) ani tlexgdsaafigerantdxpelledipmothe bhesterutotgoessor (53) flow into
expansion valve (26) and evaporates into gas
eachfotliegdnahd low-peesawrapas piped(1§p andetfuny ¢r thet inperss emngPessor (2A)
t hrough the outdoor gas pipe (9), then through the
aridi to ke fistioniAyerencompressr (2B), 3A), and then through
the second four-way switch valve (311), flows through
t he sOgtthoother hend,Ghg lmiid tefdgaentpaftemomidensativerin the indoor heat
conpressor (2Q and is directed back to the second
exechmigey ¢41)eflows dirpugts thermdid @owl pipe i{Etjanfi the cafimunication liquid pipes
refrigerant during the third heating/refrigeration
(19AS12B) end pasies ti2bughstheilzmids badclb pipea@ohghile fancigcibe wrelief valve
a Mollier chart of Figure 12. Reffigerant is
3optpsrmsindits highQrésburd, yd flows seo dindrecaivemdd).t eFhereafier, the liquid
conpressor (2Q Refrigerant is conpressed to PONT B
refjgerdie flovseinte the ougdoeshant ekelgngeni)tthewas offthe smtdoor expansion
noni nverter conpressor (2B). The refrigerant at PO NT
valvea(Zb)t &1 eelpoiater mnd gas refrigerant. The evaporated gas refrigerant passes

through the outdoor gas pipe (9), then through the first four-way switch valve (3A), and
then through the second four-way switch valve (3B), flows through the suction pipe (6¢) of
the second noninverter compressor (2C), and is directed back to the second noninverter
compressor (2C).

The behavior of refrigerant during the third heating/refrigeration operation mode
is discussed by making reference to a Mollier chart of Figure 12.

Refrigerant is compressed to POINT A4 by the second noninverter compressor

(2C). Refrigerant is compressed to POINT B by the inverter compressor (2A) and the
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PONT B flow into each other and condense in the
i ndoor heat exchanger (41) to forma reffigerant at
PO NT Cl1. A portion of the refrigerant at PONT Cl is
deconpressed to Point F by the cold 5 storage
expansi on val ve (46), and evidlpor ates, for exan‘pl e, at
m nus 10 degrees Centigrade. In add| tion, sin
firsa noninwertgsorommspsser (2B rldrer lefdgeasnt alt @@TW @1 Fée refrigerant at
drawn into the booster conpressor, 353)
PORNE Snflowdateceach ofer )md iqopgenshién theda @orsheé? @g"étanger (41) to form a
expansi on val ve, evaporates, for exanple, at mnus 35
frc@gmﬁasPOHﬁTngrade and is drawn into the booster
conpressor (53) at PONT L The reffigerant conpressed
t o POphftiah dfythe hefrigerant atrPORNT €4 ripdesomapregsgd o Peinh& by the cold
the refrigerant fromthe cold storage heat exchanger
storbdS¥xpafision velvei(¢€)x and e¥aporatesh Sreahnipks: armipas H8alegrees Centigrade.
exchanger (45) exchanges heat with liquid refrigerant
In aaitlitieq) Nfic&andtharviontort bff tha géfrighrannati FOIN &/ i$ geawnlinjo e booster
the communication lines (11A 11B) fromthe indoor
confpradsoe (M ange dedotipressth eo POINT: Heby thecfidede stsfragegenpansion valve,
flow ng through the main flow pipe (11) of the
evapeaTayN foradxiamipld, iag midus 35 depyees Cehtigrade, 1ab8) isidsawn into the booster
supercooled to PONT C2. The refrigerant at PO NT C2
conpiesior ¢33)r #SBEINT d. POhélTeftigesant kemprdsskgioto POXNENRE bprihe booster
val ve (26), evaporates, for exanple, at mnus 5
confReNseLE3Tiihs it aekeigeantifrom thelcaldmtoragecheahexchangen (45).
noni nverter conpressor (2Q at PONT E. In addition,
t he G&f reffgoramt frordstha cokb stotage fheat txabiahgeri ([@§) eichahges heat with
gas refrigerant from 20 the cold storage heat
liguek Crafigeint (45 POING tdve fipasing ethroughr drt pednpilesspiget (11) of the
PO NT J by the booster conpressor (53), changes state
comritficaionefinésg (1t 118) RoinNtheGridgob heatgexvhaegtr (#1). quibdreby, the
injection) with a refrigerant as a result of
liqui® eefigeaas flowig throughithiednaiaf fldwy qigen(11tof tROlchfin@Ridation liquid
PONT L by the electronic expansion valve (29). And
pipé@1Ae1 1B sapdrcdiled BROINTCRS drawn into the first
i nverter conpressor (2A) and the second inverter 25
CONPIIeS séffigérafd) at BYINGPELI isi deconfprassed ta PEINT gertanthe outdoor
circulation, space heating within the shop is

~ expBhigon df@ﬂiemlﬂ egvapbiitds] dneeshple, athminuss$ diegoks tCeatignlde, and is

storage showcase and the inside of 52 the freeze
drawh Oiita glee SHONE AGEnATRT Cahpregsr 2 €Yat PIDINT Es, there

occurs an unbal ance bet ween

In addition, the refrigerant, as a result of interflowing of the gas refrigerant from
the cold storage heat exchanger (45) and the gas refrigerant compressed to POINT J by the
booster compressor (53), changes state into a refrigerant at POINT G by being mixed
(liquid injection) with a refrigerant as a result of decompression of a liquid refrigerant at
POINT C2 to POINT L by the electronic expansion valve (29). And the refrigerant at
POINT G is drawn into the first inverter compressor (2A) and the second inverter
compressor (2B).

By repetition of such a refrigerant circulation, space heating within the shop is

provided while, simultaneously, the inside of the cold storage showcase and the inside of
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the capability to provide refrigeration (the anount of
heat of evaporation) of the cold storage and freeze
storage units (IC, 1D) and the capability to provide
space heating (the anount of heat of condensation) of
the indoor unit (111), and aS3eficiency in heat of 5
evaporation is conpensated by the outdoor heat

thedieshapigeage (shyweasemrETTogapied BERNENIETE OpfiTs AR GRhalfreg between

with the first enbodinent, the main fl owgi pe gl};‘LP)g)of
thet dapabibishioupraddd eafrigergien (the parount of deat gRpvanoratipn) of the cold
between the liquid line of the cold/freeze storage )
storpge tadnfrenze sthragk ugits (1, HY w1 thasapability o arevidmsnage heating (the
systemand, in addition, the main 10 flow pipe (11) of
amore afoheat mifcenmidensationjuplthsi ndeor mnia (1BYmynd & defirigngyin heat of
in side-by-side and contacting relationship with the
evapostipn éscumpengated by the quidior eatekchanger @hs | ine of the
col d/freeze storage system such that |iquid
EFFEQTSOFaEMBODIMENEdol ed by | ow pressure gas
refrigerant. Such arrangenent nakes it possible to
supplny atdvedartci| vitht thenfisit dembustimente b anajar Sow4pipe46ll) of the
51) with refrigerant at further |ower enthal py.
corB@aniaorofiquil ipipes (1A, 18 B) é$ shiagust batweenthh digpid line of the cold/freeze
di fference between the inlet and outlet ports of each .
stofge siemtantithaliquid ing iof ¢hehwintorelitidnamgysyisteny 4d, in 6ddigay, the main
beconmes great, thereby making it possible to prevent
flowhptpe @apabibkiconiumication lideidrepasi (FAat iB)ris faidowt in side-by-side and
degradi ng even when the length of piping is great. In
coralingi @tiohsigpiwith itrebovopreasypt (gasipipey (1) whichdee gaseline of the
arranged into a single line, i.e., the single main
colfiif@eritpeage s¥dtemnf suchehatdivuwichrefagéramt ib seperebopidoless lawtprgssure gas
11B). Asaresult 20 of such arrangenent, the total )
reffigerher  Suchoamangemeni amkes rie possbleetbusgiply tthensiligatéon-side heat
facilitating the work of connecting pipes and reducing
exdhBBpepo $4, bi3, 5ty whthatefrigepes atferther dowercerdbalpy geBéranse of this, the
erroneously. Furthernore, the liquid injection pitpe. L
reffi@eRnt dntaldiffeyinog barween theoinled find betlétipyuts ¢f each of the utilization-
refrigerant circulating through the refrigerant
side heatlexth{nkB)s (@0, 43)61% bedommmes gsealcthefeby awkingfit phesible ® prevent the
conpressi on nmechani sns (21), 2E), is provided. L
caphbiitefopreyideefigetacion tioem diepyadieg evensuiparthe kengthf ofguping is great.
refrigerant increases as liquid refrigerant is ) o
supdhedditied, lyuid lints afrplindéty ofaystens araperaged inte aisingle line, i.e.,
feasible to prevent, by liquid injection, the degree
theGingepaihBed pife @3) of ke comenmiatibn diquidadpesi (ABA, 11B).  As a result
excessively great in the conpression stroke.
of such arrangement, the total number of communication lines is reduced, therefore

facilitating the work of connecting pipes and reducing the possibility that pipes are
connected together erroneously.

Furthermore, the liquid injection pipe (27), for supplying a portion of the liquid
refrigerant circulating through the refrigerant circuit (1E) to the suction side of each of the
compression mechanisms (2D, 2E), is provided. Therefore, even when the degree of

superheat of gas refrigerant increases as liquid refrigerant is supercooled by suction-side

gas refrigerant, it is feasible to prevent, by liquid injection, the degree of superheat of
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Besi des, the tape material (12) of alum numas a heat
transfer material is wapped around the circunference
of the main flow pipe (11) of the communication liquid
pi pes (11A, 11B) and the | ow pressure gas pipe (15),
in other words, the circunfef®nce of both 5 the pipes
(11, 15) is encl osed by the heat transfer materi al
refr(laezynt fomm beeoming excessixely |greptinthecompression siroke
supercool ed by gas refrigerant through the heat
t r anBesidesnthedancamaterial) (12)af alumanyra ag a hepi transtes mteripl ys wrapped
elimnates the need to provide a heat exchanger
aromdj theacicmmiference of)theomenr flpyenrinh (1Bgfethe sommupigation liquid pipes
onpl i cated configurations are avoided. Additionally,
( ltAhdlBi) qud theoloarprasypregas(86§ (19, pr otheniedrdai the cirgemference of both
relief valve (37) as a 10 backfl ow prevention
therpapdsa(dl i) (ib iegelpebdseyathe heetizaris§ar)matenial @R)en Thhieensures that liquid
tenperature of outside air falls during the first
refiigeadnitrig) Supefcdolpel tat gasrefifgerant ithmoughp the helat transfer matedd (12). This
percent heat recovery operation node and, as a result,
arrarigempnie scardingly tdhinningthe theeneddvier plovite. a ihsatl owbamggdy dedicated for
is possible to prevent the inflow of liquid
liquié tefrigerantdupercodl, angd tdeplicatdaonfigatatioexarh angjded.( 41)
into the receiver (14). Stated another way, it is
pos shA8didondlly, fredicmid biaheh pipe §36)ns prowidedl with (hkdplieffvalveg37) as a
conmuni cation |liquid pipes (11A 1111) fromentering
backflewl ppewention ssecheni sh gliguidsedlheectmnisaf), wad even(8H9n the temperature
thereby ensuring that liquid refrigerant exiting the
of omsideraithfadls daxinlahe dirst(Hehjing/sefirigératidn operation tnwedecwhith is a 100
storage heat exchanger (45) and to the freeze storage
pertend heabredvamgespetaion méde and; esalr¢sult] theipsesswsuwiddn theateceiver (14) -
the drop in refrigeration capability due to the
is lsWweretl iy és pdssibdd tol grevant tthd inflamngf ligquid hefrigedadt atiting ¢ indoor heat
heat exchangers 20 (45) and the freeze storage heat
exchamgen {4 Brin{b e reseivsrofldpd Stated qubtifeaivvay, EMBQDsHENTto2prevent the
OF I NVENTI ON Hereafter, a second enbodi nent of the
mainrfise pipei (b Veof the eomimunidad onl éigoid fipek (1AL 1By &ber @nerng the low-
to Figure 13 showi ng the second enbodi nent, there is
pregsurey staie hyathe aaliefeadveo(3 7), thedeby ieasr{niz1that Rép)id meftigerapt efiting the
two conpressors (2A, 2B). In addition, in the second
ind@dr leabedthamser (45 ibansidecedutoi the ¢AlH)storagiclran ebarhtingdr (#5)eand to the
freeze storage unit (11)) is provided and the booster
freezo spragdent £&Ringdes (SDUsAd anebuit, it isleasired thae theulrdp in refrigeration
(1F). In the description which follows, differences
capbisitityedue tohthefshosthgeaofirefidgerant Sawingninatie wokit stomigt theat exchangers
regard to the outdoor unit QA), the freeze storage
(45)arid thé KeezensickapdBeat exchanger (51) is avoided without fail.

EMBODIMENT 2 OF INVENTION

Hereafier, a second embodiment of the present invention will be described. With
reference to Figure 13 showing the second embodiment, there is provided a compression
mechanism (2D, 2E) made up of two compressors (2A, 2B). In addition, in the second
embodiment, a booster unit (1F) independent of the freeze storage unit (1D) is provided
and the booster compressor (53) is housed within the booster unit (1F).

In the description which follows, differences between the first and second
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booster unit (IF) will be explained (note that the
sane constructional parts as the first enbodinent are
not described here). OUTDOOR UNIT 5 The outdoor unit
(I'A) includes an inverter conpressor (2A) as a first
conpressor and a noninverteddconpressor (2B) as a

second conpressor and fuyrther jnclydes a fijrst .
embegimepts) 'r?&aﬁé) ¥ [Rpeoytagor unit égg’oﬁ’& Faf -St)% estitit EP), and the

val ve ( a third four-way switch valve (3Q .and an
bogstardavt ’(\ﬁ@a‘i"lueh% guplged ((H?tevﬁﬁ?tc €Samg ‘Wé‘ﬂ?‘s@gﬂ?‘lc%af?i Fethe first

heat exchanger. .The inverter conpressor (2A) and the
emhedimentare apt desppbasklies?). (211) constitute the 10
congr essi on mechanism (21), 2E) in the refrigeration
ORI YNIT1) | and the conpression nechanism (21),
2E) is made up of a conpression nechanism (2D) of a
f i r sThe gutdern umti(14) BduesanI NS EMRFASEMH (%QEPS afirgl compressor
second system In the second enbodi nent, each of fhe
and aveninvertebapnpreser (ZBNps anwcenrb corppiepsas rand further includes a first
conpressor (213) is able to constitute, in swtching .
fourryayeswitchivalveddp).es sricond favetveayi ssyiich 2BivedBB). ethird fayr-way switch
systemor the conpression 15 nechani sm (2E) of the
valge (W)l asd/an ewtdodttiwat ¢xshangsee (#) othicthis adwwapyoasesotide eanexchanger.
2B) is adapted for selectable use in a first )
syst The givesercomuressof (A)canddhe neainverter sompeesser (2B) gonstitute the
second systemside circuit for air conditioning. .
corfprestian gechines (2Ba2EB) thefrefrigeratinn @ppasatug dhjp rad Sy compression
(2A) and the noninverter conpressor (213) are
mectomires (20, 2E) ia nwida gipefla gmpessivsumechguismp2P of a first system and a
(discharge piping) (8). 20 This high-pressure gas
compressi¢iBinetisanizon (A)ted @ secondrrystoms t Iy thetdeeorid gmbodiment, each of the
four-way switch valve (3A). The discharge pipe (5b) of )
inveter campresser t(24) eodphe seninvrkr Pompgessen BRjets alile to gonstitute, in
check valve (7). Since the arrangenent of refrigerant .
switétpngannert the coinpressiop mechanisrh (2P) offthe firstisystemay theggmpression
swtch valve (3A) and the second four-way switch val ve )
me¢iBhiym i(RE) bé thasesond systamt hd'hhi iss cadnbbdhareempressoss (2A, 2B) is
description thereof is omtted here. 25 A suction pipe
adap6al) forf seldvmblnusr iren finshpystes-eide( drpiti for coldiBeszedstergge or m a
| ow- pressure gas pipe (|l ow pressure gas-side
secondreystérs-atdeirepit far)ain coBflitivhinghe first systemside
circuit. A suction pipe (6b) of the noninverter )
conpPesbarge (12e3) (Sas Sbhofidhe duverteh compressdne(249 yddths noninverter
connecting pipe (22) and the first and second four-way
comprieson (VB) wescopdetedB) a singleahighypressure gas pipe (discharge piping) (8).

This high-pressure gas pipe (8) is connected to one port of the first four-way switch valve

.~ (3A). The discharge pipe (Sb) of the noninverter compressor (2B) is provided with a

check valve (7). Since the arrangement of refrigerant piping in the vicinity of each of the
first four-way switch valve (3A) and the second four-way switch valve (3B) is the same as
in the first embodiment, the description thereof is omitted here.

A suction pipe (6a) of the inverter compressor (2A) is connected to a low-pressure

gas pipe (low pressure gas-side communication pipe) (15) of the first system-side circuit.

A suction pipe (6b) of the noninverter compressor (2B) is connected, through the second
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pressure gas pipe (the communi cation gas pipe (17) or
the outdoor gas pipe (9)) of the second systemside
circuit. A first comrunication passage (23) through
which refrigerant flows towards the 5 noninverter
conpressor (2B) fromthe invébter conpressor (2A), and
a second communi cation passa (24) allown
copracting Pineni22) prAvhedinst apdbtece WTSRRYAES (A, 3B), o 2 low-
conpressor (2A) fromthe noninverter conpressor (2B)
pressre caa RS Ee cAmpainigatien gas pinse(173 9 the uidopk epsRpe dP)) of the
the inverter compressor (2A) and to the suction pipe
sequpid SYgPmrHide CIFBHi nvert er conpressor (213). 10 The
first conmmunication passage3§23) IS provided with a
checld {irt vemgrmipicatipe passpes A3 shigngly vwhich 1eineeran floyys towards the
refrigerant traveling fromthe inverter conpressor
nogipagriert epaapgssserhd2Bb nfrome the ringentgsr egmpress@B)2Ah tapd a second
first conmuni cati on passage (23). The second i
comommigutiont passageadd gdlopdng refigeranti led i ttAvel ©mwek the inverter
valve (7) which permts only one-way flow of )
compfassayeat from ghe npwigvértes mopresson (2B)esre eonventgd s panallel to the
(2B) to the inverter 15 conpressor (2A) in the second
sugmmpipe oée) ofi thegsager (Oupressphd242 coddocthamauation pipen(6b) of th
passage (24) finiher includes the third four-way R
nosinvertdr coalprass¢rI@B).The second conmuni cati on passage
(24) is connected, between a connecting point with the
suct Tha firgti qrenrpGaiyativh passager(@3) isgprovide mas e che¢ckayalue {7) which
the check valve (7) in the first communication
pemaitss anly ¢®3Way thowt koé réfrigstant drameling: foio thep iis'sHege coplessor (2A)
20 The third four-way switch valve (3C) is configured
towsardh thehmdninvestef icompressort (2Bl thesfiest comosmicagiontpasdage (23). The
addition, a second port (P2) is connected to the first
secnthromnoaidation ppssga(Pd) (L3pvided withes ateeck vdlve (7) which permits only
comuni cati on passage (24); a third port (P3) is
one-ovayditve df tefrigdrive tsavelingfromi the n¢yertdr cotnpreseern @B ite the inverter
conpressor (2B) via the second comuni cati on passage
cofipressorqRd) in the se¢dndpommyripation passage 349d Tbe aedond wommunication
pipe (38a) of a liquid seal 25 prevention pipe (38)
passdgs a2# b ddrthat ercjudefntie thivd fdirrvehy cwitchayalsev (G€H. The second
valve (3C) is configured switchably between a first
comtraméecatibn plassage 124)sis fdounetterh roetwidenad comedstngupeint witke the suction
first port (PI) and the second port (P2) and fluid
pipeo@a)niof athe oinver¢rweemptdssort 2A)Y andr theS@hedkPIplvend7x he the first
fourth port (P4) (as indicated by the solid Iine of
comhmnidatjon passagen(@3) ts thedivsk communication passage (23).

The third four-way switch valve (3C) is configured such that its first port (P1) is a
closed port. In addition, a second port (P2) is connected to the first communication
passage (23) via the second communication passage (24); a third port (P3) is connected to
thev suction pipe (6b) of the noninverter compressor (2B) via the second communication
passage (24); and a fourth port (P4) is connected to a branch pipe (38a) of a liquid seal
prevention pipe (38) (described later). And, the third four-way switch valve (3C) is

configured switchably between a first state which permits fluid communication between

the first port (P1) and the second port (P2} and fluid communication between the third port
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state which permts fluid communication between the
first port (Pl) and the fourth port (P4) and fluid
comuni cati on between the second port (P2) and the
third port (P3) (as indicated by the broken |ine of
thefigure) 5 The liquid piﬁ@(lO) the auxiliary

iquid pipe (25 andthel ra pL.pe (36 of,
PDrdghe Jehh bam s ERTdrEcA Py hod %lfcf Ffe BB ). e second
way as in the first enbodlnent d.the ou @ﬁ
statsy hisbiRsAS e e@ewuawam%b%twm 4t 7 gLl @ 1hape the fourth port
25), the relief valve in the liguid branch plpe
(PétSw):i ﬂmﬁecomewcamnvle%wm hsfseméi B%éﬂﬂ(%l t1125'fl rt (P3) (as
etc., are disposed in the sane layout as in the flrst
indaoatrsdiyrtbe brokie lise of thetfigareduxi | i ary | i quid 10 pi pe (25)
is provided with a check valve (7) which pernmts }'/1
one- Fhy liquidwips (10),6he supsliann liquidanies (28) Fddhs hwd branc pipe (36)
receiver (14) towards a liquid injection pipe (
of (egesenbenbodinest yre alnwneiued ibsheraame WAL aaukthpufﬁﬁtyembodlment
l'iquid pipe (25) and the | ow pressure gas pi
and thetduéddor gupahsionjvabiei (36) of the awdliyryHigni glpar@& th@trneb?f valve (37)
expansi on valve (29). The 15 liquid seal prevention
in thiepliquid Byrarich wipad6) ¢k check etahes(7h of shpwes K0,pd, i¥6), etc., are
wth the auxiliary liquid pipe (25) and the
dispb=edtinahé camg Jaywsit @s in dhes fsst (eRdodimentheHowgyerg the auxiliary liquid
injection pipe (27), and to the high-pressure gas
pipei (25) (18)pr(>medbemh<aa:1cheoﬂ<ovane d77) whithrpempitp@nly3 ppe-way flow of
which is described below). The liquid seal prevention
refpgerent((88eling fonothecreckivirt(hd)atowiaadska liguit irie¢tion pip¢ €37) (described
permts only one-way flow of refrigerant traveling
latdrtpom the [iquid 20 injection pipe (27) towards the
hi gh- pressure gas pipe (8). Further, as described
abov€pnnected tateearhthei peiliagBdiyuidf piph €29)i andi the dewipressure gas pipe
prevention pipe (38) is connected to the fourth port
(15) Ré tho fliquileitjédtiod pipe(2Waaving tolelecionis ¢g@psioTualve (29). The
hi gh- pressure gas pipe (8) is provided with an oil
liqeidpseahipraveB®) pipkh(380iib cosetadatmbevden d somnsatieg tpoint with the
to one end of an oil return pipe (31). The other end
awdRayHiguid pipeAB5)y endithe geqimnic3dipansion yalves (28] indhe hauid injection
| ow- pressure gas pipe (15). The oil return pipe (31)
pipeS(2P), canil de dthavibigh-pressire gas pipagBiiocbs akacs 1OSWOpil return pipe (31)
first oil level equalizing pipe (32) is connected
whirktisescrided belew(oi Theligyid sealtpnevediion piped@8kis provided with a check
conpr essor (2A) and the suction pipe (6b) of the
valne {7 wehitle rpecoitp raedy ame (241 flow of refrigerant traveling from the liquid

injection pipe (27) towards the high-pressure gas pipe (8). Further, as described above,
the branch pipe (38a) of the liquid seal prevention pipe (38) is connected to the fourth port -
(P4) of the third four-way switch valve (3C).

The high-pressure gas pipe (8) is provided with an oil separator (30). The oil
separator (30) is connected to one end of an oil return pipe (31). The other end of the oil
return pipe (31) is connected to the low-pressure gas pipe (15). The oil return pipe (31) is
provided with an electromagnetic valve (SV0).

A first oil level equalizing pipe (32) is connected between a dome (oil pan) of the



10

15

20

25

A second oil |evel equalizing pipe (33) is connected
bet ween a done of the noninverter conpressor (211)
and the suction pipe (6a) of the inverter conpressor
(2A). The first oil Ilevel equalizing pipe (32) and
the second oil |evel equalizbhg pipe (33) are provided
W th 5 respective el ectromagnetic val ves (SVl, SV2) as
inventermntompredsos () anskthersustien pipeREbY Bl SrCRexEEvatigr Tompeessor (2B).
freeze storage unit (11)) is provided with a freeze )
A stordgit lhveheqeatizingnpipe (%Sli} conmrictdd betwaerf pdeme of the noninverter
utilization-side heat exchanger, and a freeze storage )
congprpssos (2B) andl the s§Gidn pipth(6eh of theaimvertgsanonipsessoreGdani g’hﬁ first oil
A branch liquid pipe (13) which branches off, through
levdlCequhkzibg piteeB2)imid the IsBdandfaiblevelhegunlizisg pipeald3) arsi previded with
(I'ta) of the communication liquid pipes (IIA 11B) is
resgeetine ekettomagdnetic ghlvehS Ve, 832) esrepenéig/cdosing wechatiymand
the freeze storage expansion valve (52), to a liquid
FREEZE STORWGEENEE st orage heat exchanger (51). A gas
side of the freeze storage heat exchanger (51) is
connBigd febze storaptgmita(1DY iymotvidad withsa freqre stardek) heat exdhianger (51)
booster unit (iF). 15 The freeze storage expansion
whi¢Bliy @ firftA)tilizatien-tilde homl exelgpes iand avieéeze storaige éxpansion valve (52)
tenperature sensing tube is nounted onto the gas side
which i Rieepansise nkthind@e hedkarek tiqaiiysipe (139 Whichltrandhes effothrough
storage heat exchanger (51) is inplenmented, for
the ©¥a561 anit YF)Affolnthe fitst bratish pipe (1 ) dfahe eomofunidation liquid pipes
cross fin type, and a freeze storage fan (58) which is
(113, 498} iingondeared] thrélighpths edectromaknetie palox i(Th)t and thetfreeze storage
freeze storage heat exchanger (51). 20 Connected to
exphfisio® alve [{52), Geladiquid sidé bB)Xhe Freezebstprags hpatpexchitiger (51). A gas
whi ch bypasses the freeze storage expansion val ve
sidd S2thednedzd horapt dehtl sxahgipet (31) vatommeltéd) throbigh abganascting gas pipe
pipe (81) is provided with an el ectromagnetic val ve
(54), 32 hef dostepafit (IF)and cl osi ng the bypass pipe (81),
and a check valve (83) which permts only one-way fl ow
of rEie freedeastbrapt axpisitd vilvers2)hiz 4 nhanal ekpasgn halse and its
exchanger (51) towards the first branch pipe (Ila) of
tempBRure Ser b Bahb@ited bigtoitk gHsptde ¢fithé\fredARtoraBORST ERchanger
UNI T The booster unit (iF) is provided with a booster
(515 0MHechee stdrdge Wéat elictiafger BIDI indblerpemsd; for exinplef hye fin and
conpressor. A discharge pipe of the booster conpressor
tubé Bt eixBhanger of the cross fin type, and a freeze storage fan (58) which is a cooling

fan is disposed in close proximity to the freeze storage heat exchanger (51).

Connected to the branch liquid pipe (13) is a bypass pipe (81) which bypasses the
freeze storage expansion valve (52) and the electromagnetic valve (7b). The bypass pipe
(81) is provided with an electromagnetic valve (82) for opening and closing the bypass
pipe (81), and a check valve (83) which permits only one-way flow of refrigerant traveling
from the freeze storage heat exchanger (51) towards the first branch pipe (11a) of the
communication liquid pipes (11A, 11B).

BOOSTER UNIT

The booster unit (1F) is provided with a booster compressor (53) which is a high-
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connected to a first port (Pl) of a four-way sw tch
valve (91). One end of the branch gas pipe (16) is |
connected to a second port (P2) of the four-way switch
valve (91), and the other end of the branch gas pipe
(16) is connected to the | ows®ressure gas pipe (15). A
5 suction pipe of the booster conpressor (53) is .

pressare dotedtype cantpnésser. pd wisckage qfipe b€ the boosteragompiesson (53) is
val ve (91), and the connecting gas pipe (54) is

coniedted a3 £ dirst @ort (Pd)of Mfquomviay(s9dich vaivet(RE). f Eine-angdyof the branch gas
swtch valve (91). The four-way switch valve (91) is

pip€ ¢n6) Bwoateasd tehablondeirn@®) of the fair-wayaswitchwiiled (91), and the
permts fluid conmuni cati on between the first port

othéPind @hithe tHignchaee Pipad6) i Rihectdd tatid biwprdssure gas pipe (15). A
comuni cati on between the third port (P3) and the

sucliot! bife ¢HohE bobbter égmprasios 33)ds bynidordolal thirtipoet @3) of the four-
Figure 1), and a second state which permts fluid

waf SRHVARE (ﬂ?, aliEtheeendctiag khs pipe [(Btis cinecrddo alfourth port (P4)
fourth port (N) and fluid comrunication between the

ofﬁ@ﬁﬁﬂdy@@’ﬁjt&wveqyd)_the third port (P3) (as indicated
by the broken line of Figure 1). The discharge pipe of

t he PROFIRIwHOFRIES S8Ive (BB) id Sorfigdrdddeditodably Betweed a first state
15 separator (55) and a check valve (7). This check

whitB! pégmftd Fukd ceapfubati&s batwebn tikafirst port (R1)Thild thendeyond port (P2)
refrigerant flow traveling fromthe booster conpressor

and(34 chbRWRIEEtoR Defvith the\Byrd ot (F3) vid te f6Qd port P4)0fak indicated

separator (55) is configured such that it separates

by URS saIfe 8k ideFigﬁx@hi)D en@id secbh® Bdthevhief beetsafltiid communication
expel l ed from the booster compressor (53), and an oi

betweirfhe ﬂstpf‘or( P71) andQhd 8irthOpcit (P4)i dnld &Tuid tomennitlion Between the

connected to the oil separator (55). The oil return

sechidFort B2) and thOMNEA FoRAPBYP(ak hlicdted bpihedrgl@ndinelof Eigure 1).
booster conpressor (53). And, the oil return pipe

(57) TN isch@rg@i hips Tt Boosfep ok RERbNE53)C N ptdvidide wdth an oil
oil return nechanism by which refrigerating machine

sepatorSsBylah@th ERRR ¥R POOSTRIs ¢ROPNVABROT) (S 3pnfigured such that it
brought” back to the booster conmpressor (53). 25 In

perfitd ichiyoRsridddfntTdw travdlind fRirk ehel Bobbtel SoBPRERE (53) towaidiahe four-
branch liquid pipe (13) via a liquid injection pipe

Wa)(gg,-)mh Jd16e tglq.ui d injection pipe (92) is provided with
an el ectronic expansion valve (93) for adjusting the

f | OVKea$i® sfardt& (SEPRIBATigure® sudEORREE kprrdies refiipesdtiigingathine oil
pi pe of thé booster conpressor (53) and the branch gas

from the refrigerant expelled from the booster compressor (53), and an il return pipe (57)
having a capillary tube (56) is connected to the oil separator (55). The oil return pipe (57)
is connected to the suction pipe of the booster compressor (53). And, the oil return pipe
(57) and the oil separator (55) together constitute an oil return mechanism by which
refrigerating machine oil expelled from the booster compressor (53) is brought back to the
booster compressor (53).

In addition, the oil return pipe (57) is connected to the branch liquid pipe (13) via
a liquid injection pipe (92). The liquid injection pipe (92) is provided with an electronic

expansion valve (93) for adjusting the flow rate of refrigerant.
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pipe (16) is a bypass pipe (94) having a check val ve

(7). The check valve (7) is configured such that it

permts only reffigerant flow traveling fromthe

suction pipe of the booster conpressor (53) towards

t he branch gas pipe (16). TH9 bypass pipe (94) is 5

provi ded so that when the booster conpressor (g;i IS

i n tGenrsteppe thestuatien piperof dheabpister covipeessenS3h aess they branch gas

conpressor (53) fails to operate properly and stogs i
pipORE6Rts Agbypase ipeg@4rhavingowsshebly palssi (8- t Adebelsek evalve (7) is

conpressor (53). An oil discharge pipe (95) is ' )
confreiifedGluell tHao ittgeemhe oslyeefrigerant ewaravebsy fronibesnetiongpipe of the

the oil discharge pipe (95) is connected to the casing )
bodafer tddenpeest €33)conardsstherbrifid) gasapipe (IF).t HEhoblipassepige (94) is

is connected to the branch gas pipe (16). 'M oi
prodide8 kB Whéthe Hostes conpfes@ur(53) sdnttheistoppedh stater Gor example,

than a predeterm ned anount of refrigerating machine
whéll theibdosteCEonprabed3) hilshe opaatpespetiyrand aspe opéaBpg), refrigerant

surplus refrigerating nmachine oil in the booster
flowHPEBHRIthé BSostdreofpsesbar@®d to the branch gas pipe

(I6). That is, the oil discharge pipe (95) is

conngg badicharide Bitie ©OF) Rabhndied thehebsoskg cofmptdssor (53). One end

booster conpressor 15 (53) at a predetenni ned hei ght

of (D 611 Rt hARE Hipe QDS ik REnNBREAItH theQiabing OF tHB Boabterl comprebsor (53), and
booster conpressor (53) is directed back to high

the SSRGSl HEoRASREER &5 MeSbrahchegas pipe (16)v eTheroil dischprgs piye (95) is
(2A) and the first noninverter conpressor (213). In

co tdd QNthat WherChbretth&$ B pfedieteriing@ afrdoht ofreftigeratitdmachine oil is
wth an el ectromagnetic val ve (SV5) which opens at a

accBhRERLE T BE GoobtbiTcHApMALR %b)e; qeplas eefriperatingsmachif& )l in the
i's activated. 20 OPERATI ON S Hereafter, operation

bod¥Rd Eoniredsbe (SHCRNGiscHEeQAl fR e Biahth has depe(16)ed Thanis, the oil

i
the second enbodinent, 1t is configured that seven

disa{a‘}é@e?if)@ (9P eahhRdBELSottodd fars 6f fhebdasingMiike booster compressor
specitically, it is possible to perform (i) a cooling

rab d KO wWhBieB refi dérafiBaCRacind ioilgadeymuleted in the
(53?%0%?%3%6?%%5 (1%1-%? isep?ovi dg)éfj ?i i? a

ld &8y (595 iP4it@RPedORRk ab heth smgtesidel compresdurs H.et,ithe inverter
bo?%gegoggﬂ{ﬂni t %11133) 1 provi des sr%g;lce cooling while,

cor? Igégzog Q%%P%tﬁiot?ig gﬂgﬁglﬁiﬁftﬂv(&}%c@g@gﬁs%??g éﬁ) adalitibrt, e oil discharge
pipk §98) 19 pEALAANwith an electromagnetic valve (SV5) which opens at a predetermined
timing when the booster compressor (53) is activated. |
OPERATION MODES

Hereafter, operation modes of the second embodiment will be described.

In the second embodiment, it is configured that seven different operation modes
are settable. More specifically, it is possible to perform:

(i) a cooling operation mode during which only space cooling by the indoor unit
(1B) is provided;

(i) a cooling/refrigeration operation mode during which the indoor unit (1B)

provides space cooling while, simultaneously, the cold storage unit {1C) and the freeze
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(ii1) a refrigeration operation node during which only
refrigeration by the cold storage unit (1C and the
freeze storage unit (1D) is provided; (iv) a heating
operation node during which only space heating by the
indoor unit 5 (1B) is provigfed; (v) a first
heating/refrigeration operation node (100 percent heat
storagomie(1P) caglepmividerefriggmiodur i ng whi ch space heating
by the indoor unit (1B) and refrigeration by the cold
st or(fpen teftiperéti@@ operatiorhenoide skring s¥hieh galyursifigqration by she cold
provi ded wi t hout using the outdoor heat exchanger
storhgd unil@ (Yainjl tiee Kewze sthrépeamit(3D) éf progidedit i on oper ati on
mode which is carried out if the capability to ) )
pr o\iva leptse opaatiommodé duting whibtbamiy space he®jng by theriadoor unit
than is needed during the first heating/refrigeration
(1323635;@{(15@@ node; and (vii) a third
eating/refrigeration operation node which is carried
out (i o est Bepplgrefrigerdtionpoparititm spatee (Hlaperegniohieath gecovery
i ndoor unit (1B) becones deficient during the 15 .
opefdtiohtmbRA duriag rafich geicatieatingpe tirt indoormmrde(l Byiend aéfrigeration by
each of the operation nodes is described specifically.
the GRSt N ORERAC M IMBRErcEhe storgk iuniy (0P} art provided céthiost using the
an operation node during which only space cooling by
outdd¥ heRQAREkansdi (4){ 1B) is provided. In the cooling
operation node, basically, 20 only the noninverter
CONQ%HSS QbcdndBleatingretipvation opbiatien meodd hbicht isecartiethopt if the
the inverter conpressor (2A) and the booster )
capRBITRY RSHBvide 2pAceiicatiag of €5t indosr GHDB)iis nfdrguiian i§heeded during
addi'tion, as indicated by the solid line of Figure 2,
the FiB® hbatirplrefifteratiyoppitioninodephne (3A), the second
four-way switch valve (3B), and the third four-way
SWi tGh) WAt hédak/efrietnioh pdritaethodatwhithes fdarad out if the
state.” Further, the outdoor expansion valve (26), the
capabilif) RChloNIRIpPatd ReatitipVeT thd ddodf uhhg1Bpbecanter defieienniduring the
(107, and the el ectronmagnetic valve (7b) of the
firs h@6iES/ reltigEAl6n Ypératiénlibdar e al | cl osed. The
el ectroni ¢ expansion valve (29) of the liquid
I Nj 3reMerPiaRB of 2% opetatidnSBoded id dciibedspdcifitalye. 61
In this state, refrigerant expelled fromthe

COTMING BFERATION REODE (211) passes

The cooling operation mode is an operation mode during which only space
cooling by the indoor unit (1B) is provided. In the cooling operation mode, basically,
only the noninverter compressor (2B) is activated while, on the other hand, the inverter
compressor (2A) and the booster compressor (33) are at rest, as shown in Figure 14.

In addition, as indicated by the solid line of Figure 2, the first four-way switch
valve (3A), the second four-way switch valve (3B), and the third four-way switch valve
(3C) are each switched into the first state. Further, the outdoor expansion valve (26), the
electromagnetic valve (7a) of the cold storage unit (1C), and the electromagnetic valve
(7b) of the freeze storage unit (1D) are all closed. The electronic expansion valve (29) of

the liquid injection pipe (27) is also in the closed state.
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through the first four-way swtch valve (3A) and then
‘through the outdoor gas pipe (9), flows into the

out door heat exchanger (4), and condenses. into liquid
refrigerant. The condensed liquid refrigerant flows
through the liquid pipe (10)61passes through the
receiver 5 rovvsthrouI%ht e seco

14) . . cond
conmiih g st r%’-ﬁkﬁ?raalt srpelled (e the osinverter, eRTgpFesL (2B) passes
i ndoor _expansion valve (42), flows into tglge [ ngoor .
thrpvegly thexfinst Fysrwayagyitchayaives @D@t@@ﬂitﬂ%% outdoor gas pipe (9),

refrigerant. The evaporated gas refrigerant passes.

flowh rinteg thet tnidewsirash ickchanaer (Dsansl pendepdes) intg Hgpd; W?fb%fgﬁﬁ- The
the first four-way switch valve (3A), and then through .

condeasedoqmdi refg gerant/ g sthraugh theliguid par) (10}, passss thee & receiver
the second connecting pipe (22) and the suction pipe .

(14 0fl¢ehihroughdht sedond genmubisetiomtjavid pirs @ AB). pessesthspugh the indoor
conpressor (211). By repetition of such a refrigerant,

exmnsionl al veod2),t flews b thesindpan hege exchianger A bl and gyppaxgtes into gas
[ f, during the cooling operation node, the noninverter )

refiperpnies She ¢vap)rafedi gas refingerand passps dupegh thef gangnumeation gas pipe
space cooling, the inverter conpressor (2A) is

(1B cthien atredgh the firdtifoni-vay tswitch aalve (3 Ak and dhencibrgieb she second four-
(211), and the third four-way switch valve (3C) is 15 .

wag wivitch edlve (3B), tlvevssbooghl thet setand adnsecsing pipe (22) and the suction pipe
continuously performthe cooling operation node. .

(6Wybaebis roughh back dgaimtortheweninerter oompresson (2BR 1 By tgpetitian of such
down, the inverter conpressor (2A) is activated

a reigkent circuldtioanthesboyyis prinadedwithl spasgreooling. swi t ch val ve
(30 is switched into the second state, thereby to .
cont ifodatisg yhe eodlimgnogerationanbde) the peniaveresr qeptpeessor (2B) fails to
COOLI NG REFRI GERATI ON OPERATI ON MODE 20 The _ ) .

alone oprongler affficigat apicencamliagatheomyende compzassap A ipmrctivated in
node during which space cooling by the indoor unit )

addifidd Yo thecforinerzt comptegsar (2B); cind the driabyfouniway switth, valve 3C) is
and refrigeration by the freeze storage unit S.lD) are

switthedintvthel eetoatl stabe thepehy toicomtinubnely perform ger cooling opération mode.
the cooling/refrigeration operation node includes a

Mdreswdr, ohen alid noninvertenicomprassdrr (283 rtatake rdowml, yhebinvetier compressor
cold storage unit (1C) is provided, a second operation

A isvittiekte® Svhike| yirmétan¢apslyathiecthird oueay swisele valve (3gkis switched
unit (1D) is provided, and a third operation in which

intb thidsecedd states thefebp tdgortinaowsby perforor thgeocling opetationanede.
refrigeration by the freeze storage unit (1D) are

CQODINGREFRIGERATEONOPERAEON MODE/ the units (1C,
1D) is 62 descri bed. i

The cooling/refrigeration operation mode is an operation mode during which

space cooling by the indoor unit (1B), refrigeration by the cold storage unit (1C), and
refrigeration by the freeze storage unit (1D) are all provided at the same time. The
refrigeration of the cooling/refrigeration operation mode ihcludes a first operation in which
refrigeration only by the cold storage unit (1C) is provided, a second operation in which
only refrigeration by the freeze storage unit (1D) is provided, and a third operation in
which both refrigeration by the cold storage unit (1C) and refrigeration by the freeze

storage unit (1D) are provided. Here, the third operation by the units (1C, 1D) is
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In the cooling/refrigeration operation node,
basically, both the inverter conpressor (2A) and the
noni nverter conpressor (2B) are activated and, in
addition, the booster conpressor (53) is also
activated, as shown in Figur82 15. 5 In addition, the
first four-way swtch valve (3A), the second four-way
desgihiedch  val ve (313), and the third four-way switch

valve (3C) are each switched jnto the first,state, . as.

i ndile a&@d plingaeizigeragion | prergiion-; made dasitalhp hg?‘ﬁn e~ inverter

the el ectromagnetic valve (7a) of . _the cqld storage ,.,..
compressor () Anddihe FenEIVERET GHRRIRSOT (2Bntis Actveigd gpdh I ddition, the

freeze storage unit (M are placed. in the open state
boosthi tanpressor t%)o%hlé*i’ aptavated, anshopim inddguretdansi on val ve

10 (26) is placed in the clgosed state. The indgo .

ex pdnsidditiopaithe figst four-wag giviich vabwe (3Ah the @é%fél@equ'ﬁ@a switch

val ve opening. In order to control the degree o

y

f

vahve (B).rendi the thisl fomir-ovey swatchivgbie3C) iar eachs@nicherbintfhe first state,
conpressor (2A), the valve opening of the electronic

as indipatess by the salidiine(afdfigae 3t h&urthermare; th eleciromagieg valve (7a) of
(27) is controlled. In this state, refrigerant : )

the esldestbrage fonignfl N endrthe clastromegmatissedye (E&)Oféhﬁ fregze storage unit
refrigerant expelled fromthe noninverter conpressor .

(1D} 2d3platedim thet opepastéte ovhilss onrthe lethen hgnd, the ytlepe expansion valve
pi pe (8), pass through the first four-way sw tch val ve

. (26) Bplacerdint Henclobedostgle. e indeat cypangien yalye (@2) is ¢qugiplied to 2

into the outdoor beat exchanger (4), and condense intq )
predeteymined valiveiepentogt . [wederotedeontesd the (leavse raff sungeheahef suction

flows through the liquid pipe (1&?", passes _through .
refrigesant e thesinvértet)compnesstr (@Ag be valve openiag phthefe]scipnic expansion

comruni cation liquid pipe (11A) 20 and the second
vahea@fuofl the fiqoid ihjequompipe 27)(14 ¢arByolledhe | i qui d

refrigerant flow ng through the second conmmuni cati on

| i qundthps petatey TefBlgersat sowelled doagn thee inverten reompsesses dRA) and

valve (42), flows into the indoor heat exchanger . .
refrigéfant cxprdled oo thet reminvetter epaspressor (2JBrflaw intqpech other in the high-

evaporated gas refrigerant passes through the

| pressarengasi pipe ($npasashisiugh thiel fiyst fourevat switthgyalve 6 4); angythen through

four-way switch valve (M, and 25 then through the L.
the seidooigdsquipe (Myflewinto the/eutdecr(gatyxchangsnid): andnogrenssdnto liquid
second connecting pipe (22), and returns to the
refrigerdnty eThe comdemprdeiguid r¢f2igeian flowsythrsugh rike Higuidi pipe (10), passes
pipe (6b). On the other hand, one portion of the |
throluigh whelreceiver (leh)zartd traushien gfftintoothg Hirsttreniynigatiog liquid pipe (11A)
communi cation |iquid pipe (11A) passes through the
andahe stcehd cameuaigatios liquidvape/d1BA6) |

The liquid refrigerant flowing through the second communication liquid pipe
(11B) passes through the indoor expansion valve (42), flows into the indoor heat exchanger
(41), and evaporates into gas refrigerant. The evaporated gas refrigerant passes through
the communication gas pipe (17), then through the first four-way switch valve (3A), and
then through the second four-way switch valve (3B), flows through the second connecting

pipe (22), and returns to the noninverter compressor (2B) by way of the suction pipe (6b).

On the other hand, one portion of the liquid refrigerant flowing through the first
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flows into the cold storage heat exchanger (45), and
evaporates into gas refrigerant. The other portion of
the liquid refrigerant flowi ng through the first
conmuni cation liquid pipe (11A) flows through the
branch liquid pipe (13), pa$des through the freeze

coms;{l@{ia %nﬁl’g}p?'( %@H&%a%%iﬁ%ﬁﬂa%%ﬁg i;ﬂqtrg%et g)ﬁ)ﬁ.[‘l%lglg gfgilve (46),

refrigerant. The gas refri nt .evaporated in t

flows inty theolst sigeagn bgst eécfmﬁgéfs? gnd Bva Faigy %a%f‘%%‘?{%“t' The
booster compressor  (53) and, after Dei conpressed,,. .. .

othgrepostigrepd g ligyid teﬁ%g%?lﬁr&%vl@&gﬂﬁ%b&ef%%“ urcation’liquid pipe
refrigerant evaporated _in_the c?Id st orage hea

(118X dhewry daropgis jthe drenchnkiqyd spipg ( ?’)efmsgérglmugglxﬁa fregpe storage
fromthe booster conpressor (53) flowinto ea&ﬁ o}{nﬂer

expansioth zalve W52} flesisuinto tesiresee storags) hegh gxchepgsrn(5d) qngeevaporates
inverter conpressor (2A). In the cooling/refrigeration

intcogasrrafrigerantodEhe B35 relirerant eyapasated i H‘ea*%?eéF progae et exchanger
circulation, the inside of the cold stqrage showiase

(51piscirewe titn SheiboesterchmpreseeA83 s ash Afer bR GRERES oS expelled to
refrigerated and, at the sane tinme, space cooling is

the pranch dedpipa (t)e shop. 15 The cooling/refrigeration
operation node may be perforned by only one
c onpFleszse refrigarantaappiated inthe opdd sfamae hatrexchanggr @A) and the gas
i nverter conpressor (2A) is operated to performthe,

refrigeodrit reggpeldsidr frgmr thei tmostep spmpresspr@alk flophimtq gaghyother in the low-
four-way switch valve (3C) is switched into the

pressercoges pepeals) ankhietun aithednenter eanpregsdf 8- whi ch has
circulated through the refrigerant circuit (1E) to )
r et Unnthe wobling/refrigeration operpliers swmde( bayrepetigionmiesuch a refrigerant
specifically, refrigerant fromeach of the cold

ciresiativagthevinside (of Ghe sold sttrags shavease gnd thyinsidsi ¢f the Bjeeps storage
directed back to the inverter conpressor (2A). th_rougl“h

showiese avewafrigersted and oo shepiape t{m® ppanssoplieg tspeeviged ipytheshop-
(6a) while, on the other hand, refrigerant fromthe
i ndGBire conling/fefiyeratiordioperatiod Wadx may ¢ bre NerfpEped by only one
conpressor (2A), through the second connecting pipe )

conf#23spr.t hBors examplec dnthmicese vdwrepaslyathe (vgyter spmpeEEer (2A) is
suction pipe (6a). 25 In addition, in the case where: )

opetdted itmperfoen tho npolingdefrigemtipnierierationgnerse thg ghird four-way switch
properly and stops operating, the third four-way )

valeaM(3C) iv awiteh¢d3 G)to | the sabanshstate; nilbist pavses the refBggragt which has
and the cooling/refrigeration operation node is

ciraudated doouglt thsyrefgeyant feércnio (1 BY & retwngle the diysries gempressor (2A).
(2B). In this case, the refrigerant which has

Moté Ispedi ficatky, tréfrigeght fioe eedh pfahageld storage unit (1C) and the freeze

storage unit (1D) is directed back to the inverter compressor (2A) through the low-pressure
gas pipe (15) and the suction pipe (6a) while, on the other hand, refrigerant from the indoor
unit (1B) is directed back to the inverter compressor (2A), through the second connecting
pipe (22), the second communication passage (24), and the suction pipe (6a).

In addition, in the case where the inverter compressor (ZA)' fails to operate
properly and stops operating, the third four-way switch valve (3 C) is switched into the first

state and the cooling/refrigeration operation mode is carried out by only the noninverter
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compressoy EBInt In fonsashetht efpesraph

circuit (1E) returns to the noninverter conpressor

(2B). More specifically, refrigerant from each of the

cold storage unit (1C) and the freeze storage unit

(1D) is directed back to the noninverter conpressor

(2B) through the first comm@# cati on passage (23) and

the 5 suction pipe (6b) whil e"f"g‘]’t’ hiecﬁ%téqut{qu g%{;\gg])the refrigerant
back to the noni nverter .conpressor 11), through.the ..

cirgicfd rebupet thegncmxweer\ezzpnwmsqm@% uM‘FB ﬁpﬁ"r‘ﬁ%"lfﬁ refrigerant
(6b). REFRI GERATI ON OPERATI ON MODE The refri ratd_on

frompmehf e aebbiorage anit 6HE) end B TsastatAee N ARDLf directed back to
refrigeration 10 by the cold storage unit, (1C) and

thermmgacranbmprebsnrt(ﬂﬁ) fthrougl the rsigenyupynicatipp) pagsage (23) and the
provided, wth the indoor unit (15% st opped. The .o

suctiefi pipge(6h) wbile, s thé othep handaréfoigempiisomthe indear wut (iB)ds directed
operation in which only refrigeration by the cold

backttorthgeoninvartef k@npressqur(@B), dewngl thessssordicaperting Bipe (32) and the
which only refrigeration by the freeze storage unit

sucfibPpipeq6b)y.ovi ded, and a third operation in which both
refrigeration by the cold storage unit (1C) and 15

RERHIGERATIOMNOPERAEION MOPEt orage unit (1D) are
provided. Here, the third refrigeration operation is_. .
des cThdedrigdaticmaperdtionrmbde Femaipiemtionpredst dusingizieh refrigeration
basically, as shown in Figure 16, the inverter .

by terpicssmge (Rib)1Cpamaeingraibn tyuhe fieezaseriage unit GHD) are provided,
conpressor (2B) is at rest. The booster conpressor .

with5tB¢ ihdoos umitt @B) stopped.heTlier edrgeratiar afjthisinperaigrbmode includes a
provides refrigeration. 20 In addition, the first i

first @peraviay if Wiliiclh onlyl vefrig@adion biighe eolhstofagaruniia(d Guvistpravided, a
valve (3B), and the third four-way switch valve (30) .

secahé optiatisen which érip réfrigstation dyethe ffegre oragetunét (1D) is provided,
el ectromagnetic valve (7a) of the cold storage unit

and 2Ghirdndpdrhon @ eviticloetne¢frigemtibn &y ) colfl. storage rundtz £1C) and
storage unit (1D) are placed in the open state while,, )

refigertitien by e fisesrdstotage it @BYrare ppandadon Hex¢,vibe (tizigd refrigeration
and the indoor expansion valve 25 (42) are in the

opéththard detceibed. | n addition, the valve opening of the
el ectronic expansion valve (29) of the liquid
i nj eDuiing thd pefrig@ddion spemiios meetles basisally as showolintfigure 16, the
degree of superheat of the suction refrigerant. The

invehecionoragoe(2A) iv attiratddy ht the nohinyerterconipnessetri@By is at rest.  The
refrigeration thernmo-off in which refrigeration by the |

bosxtdrosipessagra(SB)iststagtbCywlies tlt frpgre dtorage unit (1D) provides refrigeration.

In addition, the first four-way switch valve (3A), the second four-way switch
valve (3B), and the third four-way switch valve (3C) are all set into the first state.
Further, the electromagnetic valve (7a) of the cold storage unit (1C) and the
electromagnetic valve (7b) of the freeze storage unit (1D) are placed in the open state
while, on the other hand, the outdoor expansion valve (26) and the indoor expansion valve
(42) are in the closed state. In addition, the valve opening of the electronic expansion
valve (29) of the liquid injection pipe (27) is adjusted so as to control the degree of

superheat of the suction refrigerant. The electromagnetic valve (7a) 1s closed during the
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The el ectromagnetic valve (7b) is closed and, in
addi tion, the booster conpressor (53) is stopped
during the refrigeration therino-off in which
refrigeration by the freeze storage unit (1D) is
stopped. 5 In this state, refdigerant expelled from

AR A R e A1)
g el adiia o 753 i bl L B Rt PR BRlpgpssor 95

The _condensed liquid refrigerant flows through.the .
stoppif AN oot o Bt P D W I BAER SRy e rsge storage unit
and flowihthrough the first comunication |iquid pipe
(1R)is si@PpPedaher ei n one portion of 10 the |iquid

refrigerant passes through the col.d storage expansi
val vin (this)statey gedeigerant etcpfgledcgp]a the, fygge ggrpppessor &nA) passes

exchanger (45), and evaporates to. gas, refrigerant. .
thrgeain R, e, oup e, TBIPGATS DA e LquEt ke s, gas pipe (9

flowi ng through the first co ni cation |iqui, 1plir£)e Th
flops 1ipte theoadaoirheat Bxehapes, @MW Fepdensesi pe ﬁa@a, elrigerant.  1he

passes through the freeze storage expapnsi on val ve .
cofdsnyed liquigves fiigarant fipavs thewsh the ligud einsddP). pawses the receiver
851), 15 and evaporates into gas refrigerant. The gas .
(149 cind Fornroushahe fiagt cqmmpniasion ligaidepips (e Whershy one portion of
exchanger (51) is drawn into the booster conpresso .
the(lbpYid seftigerant passasethroyeh dhgHpald Stowage §Xpapyion H&B@ é‘i‘st QOWS into the
t he branch gas pipe (16). The gas refrjgerant
coldstgragedhcationchanges (49 andsavepergies toaas IiugsEiber (45),
and the gas refHgerant expelled from the hooster
conpMseuwhily, 383 offibs\portimD O teh i@tif apirigeranh dopang thygugh the first
pressure ?as pi pe 115) and return_to the jnverégg
compnpiceienhiquid Ajpe (tha) flaws guough the branch liquidgipgEl3), passes through
showcase and the inside of the freeze storage shomc%gg
thedfreeze gforaggeranrsioibyalve (3 flowninte the figezg storare dieat exchanger (S1),
refrigerant circul ation. The val ve opening of .each of -
and peapovites wtogasgeiisemmsi The gag welngaet eyaporaied ip thefigeze storage
storage expansion valve (52) is degree-of -superheat
hea enehanRerc§ 1hig dawie Bybe thei hoostererrapratsor £53) and.adist peige compressed,
tube. This is applicable to each of the foll ow ng
is dipabarged dothsdranchrgss pips (1€t descri bed above, the
refrigerant expelled out of the inverter conpressor
(2A) Tgfi: gesurEigstant pyanegted indhe eoldistpzpgmbeat pxchanger ﬁ%} and the gas
wherein the outdoor heat exchanger 84 66 seryves as, a
reftj geraminexnellec drom shee bpastesteomuyesspro 3 anfgesach pifer Jp fhe low-
the freeze storage heat L
pressure gas pipe (15) and return to the inverter compressor (2A).  The inside of the cold

storage showcase and the inside of the freeze storage showcase are refrigerated by
repetition of the aforesaid refrigerant circulation.

The valve opening of each of the cold storage expansion valve (46) and the freeze
storage expansion valve (52) is degree-of-superheat controlled by a respective temperature
sensing tube. This is applicable to each of the following operation patterns.

As just described above, the refrigerant expelled out of the inverter compressor

(2A) circulates through the refrigerant circuit (1E) wherein the outdoor heat exchanger (4)
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exchanger (51) serve as evaporators. And, as the
refrigerant circulates, the inside of the cold
storage showcase and the inside of the freeze storage
showcase are refrigerated. Wen the |load is high, both
the inverter conpressor (2A)6@&nd the noninverter 5

conpressor (2B) are activated b he s val yve

seryes a5 hepralsnsen ane Heckpld ptoraeg Eﬁﬂ%t gz‘é‘haﬁﬂ?r g‘{g% @ﬁaéﬁ% freeze storage heat
refrigerant expelled fromthe inverjer cogﬁr‘gssorhé2Asad fth

exchangerdSl) sraveans evapeEatesd Apdow the delsigarant ergwptes, the mside of the
conpressor (211) to circulate through the refrigerant

coldistarage: shpwease apkdheinsideof thefresse ﬁtor\ag&tshgwaﬁaﬁ&‘e% geyated.
serves as a condenser and the cold storage heat .
exchiVigerthe 463d imbighh oty e Zavertes cpresat (2Ak Anth ghs noninverter
(51) serve as evaporators, and to 10 return to the .

compressar 2B} arepactivated byhg samel valyespiding gsiipdiestedin Figure 16, This
conpressor (2B). If the inverter conpressor (2A) fails

causes ogfeigetant pxpetled| fyoraritle Smesster spamagssog (2npRd refrigerant expelled
noni nverter conpressor (211) is activated. This causes .

fronethd gewiandrtes xqaiprestof (2B tcheircwlatei thveugheibe ashipgesay ircuit (1E)
(211) to circulate through the refrigerant circuit

whfein) theheutdoor hdae exchangerofd) sexves ex @hcomgenser and dles geld sigrage heat
a condenser and the cold storage heat exchanger (45)

exdfangerd(45h and niee freezt stomge estaexaugrar§t) sq¢rsa jps sapperalgss, and to
evaporators, and to return to the noninverter

retGmNp tesmoertdr2bijprésporn@) efid tchide noninyeersompresser @ble
(15) and the first comunication passage (23). )
HEATIfNGe GRERAT tahpiSIDE (ZA)Efalle 4¢ ppeyatepeeperlyoandniters gpsrating, only
an operation node during which only space heating 20

thebyoriinverien dompressort (2B))is activatedvi dibds cabses refrigeranttrxpelledyfrom the
operation node, as shown in Figure 17, basically onl .

nohiheertariompeesser (XR)nprabsshte ¢2d)gh the acfrigerant dircyip (1E) wherein the
addition, as indicated by the solid |ine of Figure 17,

outdoer héat skcHaaper-(pyersed 4schcondansee agd e Godd staragethsat exchanger (45)
the second state; the second four-way switch val ve

and 304 freeze s@ragechen dxohagehéST)i sesve o5 aveporatons, tand tohratem to the
four-way switch valve (3C) is switched into the 25

nohink &ttt edmepreor t(2B) diyhemy hefnthe lowepresaue reesuypet(1®) and the first
valve (7a) of the cold storage unit (1Q and the

comhegidatongashgc(28nl ve (7b) of the freeze storage unit
(11)), and the electronic expansion valve (29) of the

HEATING OPEBATION MOBE 27) are all closed. Based on an
i ndoor 67 preset tenperature and val ues detected by .
each The heating dpeeationlnvaledp embperatién made dufing which only space heating

by the indoor unit (1B) is provided. During the heating operation mode, as shown in
Figure 17, basically only the noninverter compressor (2B) is activated.

In addition, as indicated by the solid line of Figure 17, the first four-way switch
valve (3A) is switched into the second state; the second four-way switch valve (3B) is
switched into the first state: and the third four-way switch valve (3C) is switched into the
first state.  On the other hand, the electromagnetic valve (7a) of the cold storage unit (1C),
and the electromagnetic valve (7b) of the freeze storage unit (1D), and the electronic

expansion valve (29) of the liquid injection pipe (27) are all closed. Based on an indoor
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out door expansi on valve (26) and the indoor expansion
valve (42) is controlled to a respective anount. In
this state, refrigerant expelled fromthe noninverter
conpressor (2B) passes 5 through the first four-way
switch valve (3A) and then ®frough the conmmunicati on

gas pipe (17), .flo i nto the indoor, heat exchan
prespUEpIPeRIeCOAEMAS SCIRSI 1 BRIy eyl SPorif tach of the

condensed liquid refrigeranf flows through the.secon
outdogmenpausion ¥alve | @6) angithe in 13’)‘?“})‘%@%8@%{’ t{#ghé%“?‘ﬁ‘é‘ﬂled toa

main flow pipe (11) and then through the |iquid branch
resppétpie aBBL.  and flows into the receiver (14).

Thereafter, the liquid refrigerant passes through HH%

10 duthisctatexjsiigaran sxpelled {rom th@fnft%"e&ﬁ&FPmaP"\?sor ) passes
l'iquid pipe (25), flows into the outdoqr heat . .
througle terfiys foprryay switch valye (34 kand thew thygueh the cppgpupigation gas pipe

The evaporated gas refrigerant passes thrOU%h t he .
(1 7)o dlossointay slse prideer hegt, exchanger (41), rapd reopdensesinte iqpug yefrigerant.
(3A), the second four-way switch valve (3B), the . .. .
Thesemdemsed diqid trefiigersinp dlopa sthroughdthe Hscend: eorpmupicadon digyid pipe
in that order, and returns to the noninverter, i
(11B) ppsses twough2by mady flowpipd (11pandthes trpugh thediquiskrapgh pipe (36),
15 circul ation, indoor space heating is provided in
and tfhevs e thatheneivend1#oniTherafter, the Manisks sefigqran) passesaigough the
down and stops operating, space  heating may be
outdoop expimsionyvaives(26) of the aukidiannhliqwid @ipec@abdleygointq Payutdoor heat
At this tinme, the third four-way switch valve (3C) is
exclsatigbc @3 aridndvapotates dntogad reftigerant. THihe eyapraied gas refrigerant passes
refrigerant expelled fromthe inverter conpressor (2A
throtuph tetautdnortpgs pipe (B, thetfirsslovomay 2vitch Nalse r(?‘ﬁ}g thy y¢eond four-way
(22), the second conmuni cation passage (24), .and the
swittholver(3B),nke §Gahd comectibepipn )t and e spetivagipe (GARn that order,
when the refrigerant circulates through the .
andrefurhgés ah¢ ronimeiter c¢mBessonc@B)n Bherepeidtingy ofsueh a refrigerant
exchanger (41) serves as a condenser and the outdoor
circhlasibn, irdadraparerhegddg sgraddedin theskopaporator. |f the
third four-way switch valve (3C) is switched into the
sec Okiters thaet moninverer c@Bpreakee2B) besksidora and PieRs PRREAtIDG, space
space heating by using both the inverter conpressor .
heatiRd\magrist prolvideddnyi thearst ef thoyesesormprRsey (2A). tAy this time, the
time, refrigerant expelled fromthe inverter .
third ofonr-emyoswitah) vatwed (3EY ris gavitthed dniselthe gegandnstelye This causes
noni nverter conpressor (2B) circulate 68 through the
refrigetani @epelivd fromcihetingery cnmprassor 240 torigben, hesvay of the second
exchanger (41) serves as a ) i
connecting pipe (22), the second communication passage (24), and the suction pipe (6a), to

the inverter compressor (2A) when the refrigerant circulates through the refrigerant circuit
(1E) wherein the indoor heat exchanger (41) serves as a condenser and the outdoor heat
exchanger (4) serves as an evaporator.

If the third four-way switch valve (3C) is switched into the second state, this
makes it possible to provide space heating by using both the inverter compressor (2A) and
the noninverter compressor (2B). At this time, refrigerant expelled from the inverter

compressor (2A) and refrigerant expelled from the noninverter compressor (2B) circulate
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condenser and the outdoor heat exchanger (4) serves as
an evaporator, during which a portion of the
refrigerant returns to the inverter conpressor (2A),
and the remaining refrigerant returns to the

noni nverter conpressor (213)685 FI RST

o AR EEEEL ST S CSaT ol MRS US4k o) v

corgigg%eé rq%é%g %tdéfqp i%ét éﬁ%ﬁg&?&g Eﬂcg r?e%ll% glgﬁgarq?o\{'iat%ir,n&uing which a

reffigeration by the cold storage unit nd L .
portigny ¥y e RFTEY TEHENS 1 o ISP SOMBRSTON @A) and the remaining
wi t hout using the outdoor heat &ﬁ?ﬁhanger (4).
refgerARtAEluns to fhe RONIRNErRCAMRTESPEE ) ger at i on 10
operation node is perforned by acti ' both the
FIRRT 1k AT TN GUREERIGERARON QPERATTON MOBE o
conpressor (211) aor. by activating oply the inverte
conplee disst leatng/refEgealem gPeigHoR H@O‘%oéﬁd? Hleerernt fl?at recovery
is possible to performthe first heating/refrigerati oa
opapigratmeste capable B DEOViding pyee theatingiyy dhg dpdoor unit (1B) and
conpressor (2B) when the inverter conpressor (ZA% ,
refiigesalion iothe colbstarage Wl Gna ¥pliigeratipn by ibe fpezsStorage unit (1D),
_operation in which both the inverter conpressaor (EZ-/A‘%fE )
withot asieg Hisnpaidesn kaat exehsnsersth)- ( Bayicallve thg first heating/gfggeration
first four-way switch valve (3A) is switched into %he
operatéwn thods ds eerflarmed byractiveting: heth the daveries cosyaressgr (24) and the
four-way switch valve (311) and the third four-vvax )
nonnrarten compressor 28) erhy astivatinggnly: thednysites compraspordgAa), depending
state. In addition, the electromagnetic valve (7a) of .
on tthe laagl droweweradteisupassible © perdormh éhep Orsh heatingirpiigdation operation
valve (7b) of the freeze storage unit (11)) are placed
moide by hisingpeniy sheanenimyriter compesssarddB) avhsh ihe srvettar gampressor (2A)
(26) is placed in the closed state and, on the other
brepkgdhwn.he val ve opening of each of the indoor
expansi on valve (42) and the el ectronic expansion
val vas ghoyn bf Fighee 18, duriig ampessatiosninpytyeh btztgl)thﬁ verter Compressor
controlled to a respective anount. In this state, i
(2A)ednd (e rnominvexpietrapresson (2B are; aptizpteds the dirst Eugyyay( jch valve
and 25 refrigerant expelled fromthe naoninverter .
(3@dﬁpwﬁdmdrin(oztg; sqgsand steterwliits on ke gtherchand e speapd four-way switch
switch valve (3A) and then through the comuni cation
valya 3B gud the Third fquegray rivatch W@l‘vﬁr{a&) are epshisvatcherh Hije the first state.
(41), and condense to liquid refrigerant. The |
In additiens dbe |dlestrothagestici yelvant7apof theowald; fomeenaniti (1€ and the
branch pipe (1la) fromthe second branch [fi pe (1 1b),
eleetreinagnstic valyn (99) of the freeze storage unit (1D) are p aced in the open state and

the outdoor expansion valve (26) is placed in the closed state and, on the other hand, the
valve opening of each of the indoor expansion valve (42) and the electronic expansion
valve (29) of the liquid injection pipe (27) is controlled to a respective amount.

In this state, refrigerant expelled from the inverter compressor (2A) and
refrigerant expelled from the noninverter compressor (2B) pass through the first four-way
switch valve (3A) and then through the communication gas pipe (17), flow into the indoor

heat exchanger (41), and condense to liquid refrigerant. The condensed liquid refrigeraht
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the liquid refrigerant flows into the branch liquid
pipe (13). The liquid refrigerant flow ng through the
first branch pipe (1la) passes through the cold
storage expansion valve (46), flows into the cold
storage heat exchanger (45),6&nd 5 evaporates into

gas refrigerant. |In addition, the |iquid refrigerant .
flows sup thy Brst biagrh pive (b1 wm%ﬁﬁ%n‘ﬂ’%’é‘da PP @ig)s 8&3 a portion of
t hrough the freeze storage expansi on valve (52), flows
the liguisl refrigsrant Sy info sheanehiqud s dhdler (51), and
evaporates into gas refrigerant. The gas.  refrigerant
evapbireatiquidirpfrigaeant fewing Tglmgbgtbe st branchpipry Eh1a) gasses through
Is drawn into the booster conpressor (53) and, after
the lseldsjoregerpxpassion valve (d6)s Bnws dite thercald stopresheat erebangep (45), and
(16). 10 The gas refrigerant evaporated in the cold
evagpbnteagmth gay refkigeranigedn (additionathe hiqud gefiigerast doydpg through the
expel l ed fromthe booster conpressor (53) flow into .
brascichquitl ipiwe (13) phsses troughrthe figeze oragp expansipy)valxgHSEhiflpws into
one portion of the gas refrigerant passes through the
the sfiuedze omtonpgp dedtb echangerr Gl yransl evaporates mjegag refrigerant.  The gas
conpressor (2A) while, on the other hand, the other
refipgerrit avapdrated én gbes freesfer steyegeaheat gaelsmgen (3d b isgéravndnto the booster
first communication passage (23) 15 and then through
corfresser (33) and piffee béip Lompresseds isrdischanged hetha braneh @as pipe (16).
conpressor (2B). By repetition of such a refrigerant
ci r cThepdsaefrigepat evapertédin the cpld storagecheatexchangeh (45), and the gas
while, simultaneously, the inside of the cold storage
refi$genamt asxpetet friohe thenbiaster abmphessér 63) dlost dntagrach other in the low-
showcase are refrigerated. As just described above, in
pretduee fgas Pipeh €HR)j mderedrt onggroation pf dhegas irefrigenade passhe thyough the
is 20 established a balance between the capability to
sucion pipe(6apind gauras tothe (avestenooupiessof (Wshwhidé, on the other hand, the
evaporation) of the cold storage and freeze storage
othenpasiof |oE, thd Bhs sefrigerhnt paspasbibiough the firgreowindenicgipnepassage (23)
heating (the anount of heat of condensation) of the
and th@nchromghtthé k@ jonapige (6) aml reverns tto tHe onguvertentcompagssor (2B).
recovery is achieved. During an operation in which )
By eepeyitivhef ismles tefrigaranpriesktion,(Paje heatiog éy provided tith the shgp while,
noni nverter conpressor (213) is stopped with the
sinmithhéonglyofhedasitie viihe ecldntdragegsiowcass and tha inside of the freeze storage
refrigerant expelled fromthe inverter conpressor (2A)
show@asd are wéfaizeratddr ough the refrigerant circuit (1E)
wherein the indoor heat exchanger (41) serves as a ]
condamgest desetibzd abdveeirctie dirst leatingrafageratéorc opangfeon 1046y, there is
and the freeze storage heat exchanger (51) serve as
established a balance between the capability to provide refrigeration (the amount of heat of

evaporation) of the cold storage and freeze storage units (1C, 1D) and the capability to
provide space heating (the amount of heat of condensation) of the indoor unit (1B) and, as
a result, 100 percent heat recovery is achieved.

During an operation in which only the inverter compressor (2A) is operated, the
noninverter compressor (2B) is stopped with the setting of each valve unchanged. This
causes refrigerant expelled from the inverter compressor (2A) to circulate through the

refrigerant circuit (1E) wherein the indoor heat exchanger (41) serves as a condenser and
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evaporators. Then, the refrigerant returns to the
i nverter conpressor (2A). Wien the inverter conpressor
(2A) breaks down, only the noninverter conpressor
(2B) is activated with the setting of each valve
unchanged. This causes refriggerant 5 expelled from
the noni nverter conpressor (2B) to circulate throu
the cpld sterpge heatchanger(45) apd the fresecitoraghacat fghanesp L) serve as
exchanger (41) serves as a condenser while, on the
evapemters. harhen, the mefrigerant rtuspsigdhe myertencomprerset 49) and
the freeze storage heat exchanger (51) serve as
evap¥hen tednvertee pomprgesor 34A) byeskarflowne pulyrihe penipygater compressor
noni nverter conpressor (213). In the second . )
(2B ribodtivased | witthdhe ettting ofagagh (Ve unchapged.t i Bhis causes pefrigerant
backfl ow 10 preventi on nechanism (liquid seal i o
expeldmhfomsthy ponmverter doimpuésdorb@ZB) db cprate(tbeygh she refrigerant circuit
first enbodiment. As a result of such arrangenent, the
(1E} vheredf the éfiddog beat ek climgen(g 1) seevdsias gtcondenser while, on the other hand,
heating/refrigeration operation node which is a 100
the pekicstoragh bedt exchanger (450 ped dhé fmeacoderags heatergbanger (51) serve as
stable. That is to say, even when the tenperature of
evaparhre Bhien, the mfeigetant returfistoltbe nordnvetsr comprsssar (2Bhe
pressure within the receiver (14) is lowered, it is
ens Un ettle tshedndl Embaodjmient, rtbé relipfreatee €3t is nppsithomed,nao @r backflow
heat exchanger (41) will not flowin the liquid branch
preyenfien (X@Ehanismt (iquidi seek tiedranisin)t ire theckigiid dranch4ipe Lo)aas in the
result, a side short of the cold storage expansion
firstvahbeelithdit) A 4 fesulf of sich brramgeiment, be {lbWaf refigernt faing the first
short of the freeze storage expansion valve (52) in
heatifgrelfii gsration oppuatibnphpde Whizh isa d 08 petvehichadt racoveryy uiperation mode
liquid state. This nmakes it possible to secure
is raderpdattsble, ef Thayds ansayf bvan whéretheftempedatire of dutsidsraayytemperature
and 20 freeze storage heat exchangers (45, 51).
fallAandy radi ngpsuilt, thee pressereswitkid thbatceivee (#4)ojs Iowered, it is ensured that
capability in each of the cold storage and freeze
liquid mfdgeantexitinxibb andper bedt45champpr (4) wall aotl8dw iSEEONQuid branch
HEATI NG REFRI GERATI ON OPERATI ON MODE The second
pipd38) imthe rdidectigeofthe oecedee ()i 0Asmudmli, 8 saletsbattiofighe cold storage
capability surplus 25 operation node which is carried
expasfon falvhed@)dpahe First pranch pipe/(1de) apdaecidecstoringf b frdeee storage
i ndoor unit (113) becones surplus during the first
exphiesidn ngie €52)i wethattrancholprid pipen(13pcee eddheheld énanfill liquid state.
heating/refrigeration operation node is carried out
Thibamkes firposiiblesanecwetddeqgse sefrigdrantt fiewfrates tfor the cold storage and
heati ng/refrigerati on operation node, with the
freee Gegphgeo hedthaichiviers ¢4%) il )f oAcemdingly, it is ensured that the drop in

capability in each of the cold storage and freeze storage heat exchangers (45, 51) is
avoided.
SECOND HEATING/REFRIGERATION OPERATION MODE

The second heating/refrigeration operation mode is a heating capability surpius
operation mode which is carried out if the capability to provide .space heating of the indoor
unit (1B) becomes surplus during the first heating/refrigeration operation mode. The

second heating/refrigeration operation mode is carried out based on the same seitings as
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switch valve (313) is switched into the second state
inthe first heating/refrigeration operation node, as
indicated by the solid line of Figure 19. In the
second heating/refrigeration operation node, basically
only the inverter 5 conpres®pr (2A) is activated, as
shown in Figure 19; however, both the inverter
ﬂleo’@mphmi@elrel%z:ﬂyatian @petation de, with e eapiiashal the second four-way
are activated when the load is high, and only the ) )
switcnivalser (38) tospitelsslofnt¢ 2By seeordlc statgaite dhenifiesi henging/refrigeration
i nverter conpressor (2A) breaks down. Wth reference
op¢retidii pode, ak9ndicated pp thei solid dihe p€Figurget®int expel l ed from
the inverter 10 conpressor (2A) flows into the indoor
heat IrextEhaewgad Hedthg/rafidgeraticte nperstiomimode) fadichlly only the inverter
refrigerant, as in the first heating/refrigeration
compesstri (M) esctiFited), a¢ hhownneFigpoe 19;qbowever, both the inverter
reffigerant flows into the first branch pipe (11a)
comhpesidr (2AY endtie tonamelttepiquepréssbb j2B)Mea aethiated, whemethe load is high,
ot her portion of the refrigerant expelled fromthe
and BilgTthe honihvefrasfitpress3A2R) ds aetivatddr wheghthe irveatex cbmaregsor (2A)
gas pipe (19), the second four-way switch 15 valve
breaBBJowmnd the first four-way switch valve (3A) in that
order, flows through the outdoor gas pipe (9), and is
condgvigetkfémhc tol Fignd 19%bné pertientof réfrighanvexpitied fiomathe inverter
exchanger (4). During passage through the liquid pipe
corﬁﬁﬁbsort(hﬁ)cﬂﬁldﬁmﬁedhhiiﬂdt'bdi licaf ekc¢anget (413 uad scontlénses gito liquid
the receiver (14) and flows into the first branch pipe
reffigérant, fas O thleefiringatingfiddapation( dderatict) mbider e@hérprthe condensed
one portion of the liquid reffigerant flow ng through
liqhideefrigefint AHOH edto i et brhaeh pibt (V) frokothe Recond|bianch pipe (11b).
st orage heat exchanger (45) and evaporates into gas
ref r vMeahwhtle, fHee ofteh e%orﬁ@ﬁ tdfotheofeftiberahi @upelled from the inverter
refrigerant flow ng through the first branch pipe Q1
cordprebdod WS AY pasidg hrotigh Heamdilidry gus @ipei (19), (th8pecond four-way switch
evaporates into gas refrigerant in the freeze storage
valRe g8 By Xattnagefirst Tdhr-wap Gwitsh Aralwn(IA) i tHae opdewsflews through the
conpressor (53). The 25 gas refrigerant evaporated in
outdber &8!pipS(9) adeis berdensdcintnigrid feffiyeramdn tteeowdsor heat exchanger
refrigerant expelled fromthe booster conpressor (53)
@f | Dﬂﬁhggﬂsﬁgé lihrohite thel liquid gipe q10)p fiescndensgd $iquid efrigerant passes
(15) and return to the 1 nverter conpressor (2A). As
thréuhtha récRiver g ARl flolvsGhtoahd Bt bandpipe €Pkd fiReh thehsain flow pipe
i nside of the cold storage showcase and the inside of
(1lyhe freeze storage

Thereafter, one portion of the liquid refn’éerant flowing through the first branch
pipe (11a) flows into the cold storage heat exchanger (45) and evaporates into gas
refrigerant. The other portion of the liquid refrigerant flowing through the first branch
pipe (11a) flows through the branch liquid pipe (13), evaporates into gas refrigerant in the
freeze storage heat exchanger (51), and is drawn into the booster compressor (53). The
gas refrigerant evaporatéd in the cold storage heat exchanger (45) and the gas refrigerant
expelled from the booster compressor (53) flow into each other in the low-pressure gas

pipe (15) and return to the inverter compressor (2A).  As such a refrigerant circulation is
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showcase are refrigerated while, sinmultaneously,

i ndoor space heating is provided in the shop. As just
descri bed above, in the second heating/refrigeration
operation node, there 5 occurs an unbal ance between
the capability to provide ref2igeration (the anount of

heat of evaporation) of the cold stqrage and freeze
repegtesh dhe ipside of (fh@,CU‘)IUtO%@B@ shpwcass i 1|th19513‘6 Ofﬁg%\sz‘f&ée storage
space heating (the _ampunt of heat of condensation) of
showmiasej arg defrigerated whils,) simykapeoysly pindeomenage feating is provided in the
condensation is discharged outside the roomby the
shoput door heat exchanger (4). 10 Wien the load is high,
both the inverter conpressor (2A) and the noninverter
conpheiisbdescribd) above, inche sesord heatingfrefrigeration opexgtion mode, there
each valve held in the sane state as above. This
occumsUmasbakiice betvann thexqaphbibity b poevidheefiigeratioe(the amount of heat of
conpressor (2A) and refrigerant expelled fromthe .
evapamation)eof the axddnsrosagsoand( 2de3y stapagsi waits €iGs 1 andgthetdapability to
refrigerant circuit (1E) wherein the indoor heat
prowide Ispageheatiag )(theranang of beatodT condensatiomfithe indopy unit (1B), and
serve as 15 condensers and the cold storage heat
surplue hem @€ cofdenpatiomds tiisehdrgebadside theagemryathe ontsdloanhent exchanger
(51) serve as evaporators. And, one portion of the
(@refrigerant returns to the inverter conpressor (2A)
while, on the other hand, the other portion of the
r ef riwhen dhe Ioagt isrhigh,t both ke imertenvempressor 2P) egd ghe noninverter
(213) by way of the first communi cati on passage (23). _
comfiiessot (2B) meeadtizated,owjth aébs settif® Af ebeleablye delhin thel same state as
the noninverter conpressor 20 (213) is activated,
abowk.t hThikeasses téfrigerafit expelhedvfadru ¢heingértargonhprethory(2d) aseé sefrigerant
refrigerant expelled fromthe noninverter conpressor
expeRdBfrotrotheironitivatter ¢omipregbr (M) to efrcilgter thiiughithe néftigerant circuit
(JE) wherein the indoor heat exchanger (41) and the
(1Ep wihatesin theaidoex béut ereranget) (43 andethe outdoon deatsexchanger (4, serve as
on the other hand, the cold storage heat exchanger
confléprsamd thé eolidrse@age hent exchgngdnd4d) mmddha frgere stérade beat erchanger
as evaporators, Then, the refrigerant returns to the
(512 Semve nisnerapbeators onpand seer pdrBibh )ofbthe wafrigefant lretufrisr &t the inverter
communi cati on passage (23). TH RD
contfirésEbNQABEFRIGERATE TherCRRRARE CieMubEion o€ titehiefrizerant retums to the
beati Dg/ refrigerati on operati on node is an operation
nonfma@eerdompressor {2B) lyaway efthe fitst cdémmanicatign pdssage (28).
heating/refrigeration operation node, the indoor unit
( 1B)When the inverter compressor (2A) breaks down, only the noninverter compressor

(2B) is activated, with the setting of each valve unchanged. This causes refrigerant
expelled from the noninverter compressor (2B) to circulate through the refrigerant circuit
(1E) wherein the indoor heat exchanger (41) and the outdoor heat exchanger (4) serve as
condensers while, on the other hand, the cold storage heat exchanger (45) and the freeze
storage heat exchanger (51) serve as evaporators. Then, the refrigerant returns to the
noninverter compressor (2B) by way of the first communication passage (23).

THIRD HEATING/REFRIGERATION OPERATION MODE

The third heating/refrigeration operation mode is an operation mode which is
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being insufficient in capability to provide desired
space heating. In the third heating/refrigeration
operation node, as shown in Figure 20, the inverter
conpressor (2A) and the noninverter conpressor (2B)
are activat ed and, in additiff, the boost er conpressor
is also activated. The third

carﬁ 911 ig/ dusmeg; t@%fla%hl?@ﬁmeﬂé@fragqr@mﬁméaq% %?#%H@rl&@?f&ﬁﬂmt (1B) is
node which is carried out if the capability to

beipg oipisuiicigpsicia rrapabiliy Be cpreriled desirade fpagen hthé“gl ré@ the third
pattern of the first heating/refrigeration operati

heatipgisefrigaration eperatipr made, 3ssshawndpdigre A, the devertsr c%pressor 24)
carried out when the anmount of heat of evaporation is

and the nphinyertertcompriesseh(2B) ancoadtizaier agd.rinfaddijienathe bposter compressor
operation node is identical in valve setting with the

(53) isradso phuvatedn of the first heating/refrigeration
operation node, with the exception that the valve
operThey thifd heigirefriisoationxepenationnmeds vie ap2@peration mode which is
controlled. Therefore, as in the first :

carfiechbirtnig Aheebapiabiditatd provisleespate heating decomesf defigiantirt the first pattern
expelled fromthe inverter conpressor (2A) and

of theffirstdentimg/redvi gerhti@dopearatinn mede oniothes mozds it i%an operation mode to
conpressor (2B) flow into the indoor heat exchanger

be (cAftjedt buowdient the amountnbf deatoof gaspitien (4 Apswificient. The third
condense into liquid refrigerant. One portion of the

heating/tefrigexcitibn gpecition efodegie identicéll imwealvesestinghvithi the tfirst pattern of
branch pipe (11 a) fromthe second branch pipe (11 b)

the \fizstI leatingirefii perativnepertiondmodd) evitt therexpeptiondhatdhe valee opening of
condensed liquid refrigerant flows into the liquid

the bualioohexpapsion J8lve (2@iis towralledn f1 ow pi pe (11) and
enters the receiver (14). 20 One portion of the
r ef rTlgeefard, af imthie fysttHeatingiefti paration perdtionmddep refeigerant expelled
(Ila) flows into the cold storage heat exchanger

froth4 e, invedter Sca@upessont @oh)i nhd whsgaraitr exyymlladt frofihehe noninverter
ot her portion of the refrigerant flow ng through the

confiressbr (RBynfbdw ftp ehd idadr Rdaverchahgearu(gh) thrdughithanommunication gas
liquid pipe (13), is evaporated into gas refrigerant

pipt {1T)hend rceadenss tintoatjquiderfrigesnthafgerportdn) ,of ahel cosdensed liquid
drawn into the booster conpressor (53). The gas

refrigefanit govmanhto2the dirstioamthaipe (1 1) &onnihd sstomddyanchegape (11b) while,
exchanger (45), and the gas refrigerant expelled from

on thh ethes hsid; the otpr wartion of tha cofidamed hqud esfdgerantifows mto the liquid
the | ow pressure gas pipe (15 and return to the

brandhveipé €36) Compthesagin fioR/y)ipe () atd ehtiees the teeeivenld).
liquid refrigerant |eaving the receiver (14) passes
t hr dsghportien of the refrigerant flowing through the first branch pipe (11a) flows

into the cold storage heat exchanger (45), and is evaporated into gas refrigerant. The
other portion of the refrigerant flowing through the first branch pipe (11a) flows through
the branch liquid pipe (13), is evaporated into gas refrigerant in the freeze storage heat
exchanger (51), and is drawn into the booster compressor (53). The gas refrigerant
evaporated in the cold storage heat exchanger (45), and the gas refrigerant expelled from
the booster compressor (53) flow into each other in the low-pressure gas pipe (15) and

return to the inverter compressor (ZA).
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liquid pipe (10), flows into the outdoor heat

exchanger (4) by way of the outdoor expansion valve

(26), and is evaporated into gas refrigerant. The
evaporated gas refrigerant flows through the outdoor

gas pipe (9), passes through74he first four-way swtch

5 valve (3A) and then through the second. f our-wa

swi tOn thepiher 1(1@111}19“138@8@9% I5Ui8 thhEeceign bl f) Passes through the

~connecting pipe (22) and then through t uction pj.pe

liaidrgipe dH. AR W80t he; HEdoaoRaAEOMEIEEE Al PESWBY Qo  outdoor
As such a refrigerant circulation is repeated, indoor

expapsioe Yeber (). iandpisogvanemied, infon gass iefSigsHan} o, The cvaporated gas
sinul t aneously, the inside of the cold storag .

refrigesans floavstheough ghe ontdens ges pipe §9) passes beoughdhe, E&‘iﬁ four-way switch
showcase are refrigerated. That is to say, there

value @A)sanththen Bhiougl shepssopad fourtisay: syiteh valvg (31), passes dyoush the
refrigeration (the amount of heat of evaporatjon) of

secoik comecting pipead) and thenetreusht the syetiempips (b, andpeturns to the
and the capability to provide space heating (the

norameniet cahpiessar (2B). condensati on) of the indoor unit
(111), and while obtaining fromthe outdoor heat | .
exchAngech 4 #frigeraningitoulation inecreatstl, indagrospace beatingds pravided in
| acki ng, space heating 15 is provided sinultaneously .

the who winledéihmitezsouslyothrgieside bf theesadd istomagechpradse@qdape inside of
BOOSTER UNIT Refrigerant expelled fromthe booster

the dfesvpe stsage {Ho)caseoare aefitgeratdd: | Jhabis tegsaynthers pecuss g unbalance
Such refrigerating machine oil is separated fromthe,

betweér thgarapaltilityytot previde lrefrigeratiom(ithe ap®Bnt eflbkat of gvanssatiag) of the
back to the booster conpressor (53) through the oil i

cold etouage and(frgeize stofdge)unit©{l ChEDpakthe eapabilityro pinevide space heating
booster conpressor (53), when refrigerating nmachine

(thoathountofdeatrfitbadedation) ofi thedadoargmitr(1B).cad svhdle ebtaining from the
predeterm ned anount, excess refrigerating machine .

outdbdr lieat efichager ¢4)art aneuns ob heat off eyeporggiopahdtiis Jackingy sipse heating
the oil discharge pipe (95) which has an opening at a

is ppoadet simultascdublgivgtit cdld'febze tersgeangfrigiratiasaf t er, the 25
reffigerating machine oil thus discharged fl ows

OPERATHONtOE BQOASPERSENIE gas pipe (15) and returns to
the inverter conpressor (2A) or to the first . i ]
noni Refeigtent espglledsfrom (RBpodstert bamprosiod d53) wantaing| refrigerating
A). 75 To sumup, when the booster conpressor (53) is .

mathigh oiln Spelr atfiigeratingemaehing oilsis separated from the refrigerant by the oil

separator (55) and is directed back to the booster compressor (53) through the oil return
pipe (57).

On the other hand, in the booster compressor (53), when refrigerating machine oil
is accumulated in the casing in excess of a predetermined amount, excess refrigerating
machine oil is discharged to the branch gas pipe (16) through the oil discharge pipe (95)
which has an opening at a predetermined height in the casing. Thereafter, the
refrigerating machine oil thus discharged flows through the low-pressure gas pipe (15) and
returns to the inverter compressor (2A) or to the first noninverter compressor (2B) in the

outdoor unit (1A).
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well as in operation capacity, the anount of
refrigerating machine oil being discharged together
with refrigerant fromthe booster conpressor (53)
i ncreases. To cope with this, refrigerating nmachine
oil is directed back to the Fgoster conpressor (53)
fromthe oil 5 se arator (55) so that.the hooste
conpresysy up.suhenyihe) baester compressar (§9) isdugh g%.oa?raﬂ@n frequency as
machi ne oil, thereby securi ng an_adequat e am)unt of

welleasr ingepesationgcapaeiiy. ribe gmounh of refsizersyng machumgnyl beipg discharged
(53). On the other hand, when the booster conpressor

toged®y with tefigarant frasn A6 bepster compariegr B3) Wsrgasess Lo cope with this,
operation capacity, the amount of refrigerating

refrigemting muchirsepihds dirgctafl dwplartg dbie thogeten é@mmeﬁwr (53) from the oil
refrigerant fromthe booster conpressor (53)

seppeatore §59sso Tt she Hepsten cempessetrt €3) rwidin havec 8e dpgke of refrigerating
accunul ation of refrigerating machine oil in the

maobing tail, therehprsessing @b 3jlequate amauntt pfreefrigerating ovachiag cil for the
above, excess refrigerating nmachine oil flows into

botdter donqmcﬁaog(‘éé).pi pe (16) fromthe oil discharge pipe
(95), and is directed back to the inverter conpressor
(2A) Oar thteo othiee Hands twheanthey booster compiresss of53) 23 Jpwi tn operation
the outdoor unit 15 (1A). In the outdoor unit (1A,

fretadnicy ge rvedl] sinneyehition @iphcitys the smpintufafripprating machéne oil being
oil level equalizing pipe (32) and the second oil

disclearpéd expetter avithy reftiperaft3Rpmbthevimmstee xompraseorp(S8} sleereases.  This
(2A, 2B). In addition, in the booster unit (IF), when

thetdferecregulecinodn suessiveatcunfuldtiva sfuefrigemtingehadchyes anbtin the booster
into the booster conpressor (53) increases, the

comprsior¢B3)c exphatdingy) av desceibéd Bhove2 Bxazhs teffiegdrating machine oil flows
injection pipe (92) is placed in the open state so

intd st biahchugab pipé (1 @ciramtthe sil diechange qipe(®5),cmdsis diested back to the
t he booster conpressor's (53) suction side. This

inverten enhpresdoe (24P gr e thof fist penineetterodonipressoe (2B)giar thatoutdoor unit
in the booster conpressor (53) from becom ng

(149 c d8 she entdeor thitr(ia),erefiigersting backine rmlwmdlst(mﬂ)ed byhtsn first oil
t he heat exchanger (51) frosts, the 25 four-way

levelhedqwdtizicgl pipe ((32) anﬁah@escomﬂamib lswel tehedlizirgf pipge(33ptbetween each
expel l ed fromthe booster conpressor (53) is supplied

comipretdoe (2AS)e st orage heat exchanger (51), in other
words a so- called reverse cycle defrost operation may
be phr ddditi®y.in Fer beostaming, (1Eheshatethe aegiongf d6perhtr of the suction
freeze storage heat exchanger (51) during the freeze

refdparamgatcothe habstencomplessof (§3)gucreases, the electronic expansion valve (93)

of the liquid injection pipe (92) is placed in the open state so that liquid refrigerant is
decompressed for supply to the booster compressor's (53) suction side. This prevents the
degree of superheat of the refrigerant in the booster compressdr (53) from becoming
excessive.

Furthermore, in the booster unit (1F), when the heat exchanger (31) frosts, the
four-way switch valve (91) changes state so that refrigerant expelled from the booster
compressor (53) is supplied to the freeze storage heat exchanger (51), in other words a so-

called reverse cycle defrost operation may be performed. For example, when defrosting
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16, refrigerant expelled fromthe booster conpressor
(53) flows into the freeze storage heat exchanger
(51) by way of the four-way switch valve (91), passes
t hrough the bypass pipe (81) and then through the
branch liquid pi pe (13), flows through the first
branch pi pe (I a), 5 and is evaporated into gas
ther fs¢qze gtarage: heiat eth@ngqm(él)sdu;mgbe ﬁréa%e %&@E@aﬁ@@ﬁthmwde of Figure
One portion of the gas refrigerant is directed back
161 rofrigesarit aypelled frape therhoester cqnpmpssanth3) Mews ifaithe fpezs storage heat
conpressor (211) while, on the other hand, the other
exgiangérd®1pby wag ofdke fousfvaygenitehtvapes@8)s pesses thypugihte bypass pipe
branch gas pipe (16) and then through the four-way
(8¥win clien theugh tiokinpnchalighid piper(33n flows throhgh @cd‘gstéxranch pipe (11a),
conpressor (53). By virtue of such a refrigerant 10
and iis emhpdrated , infot gime cefriperaptoss thel eoldostopage liegt exdhangar (45). One
the freeze storage heat exchanger (51) covered with
poftionsdf. thEFfaEGESigeFanENMBADEdENback & de invertérecanapressdr (2A) and the
enbodi nent, the relief valve (37) is provided in the
noninoerted cd@mla'assbr (2BE WiBE) ,onsthet bther dand) theeotheh@ortion of the gas
tenperature of outside air falls during the first 15
reffigarantngasseaafthicpghahé branclpgaspiperfl 6yohd thén thiough the ¥0dr-way switch
percent heat recovery operation node and, as a result,
valvB €9 1) &gbidrdeawn b thet bu@steecanpressot {38). | Bylvintsr efikuch @ refrigerant
is possible to prevent liquid refrigerant exiting the
cirbwlatiy, ihebmex pbasilgle ro (dicklyf defrost thevdreage istitraget lemt exchanger (51)
receiver (14). That is, the pressure in the main flow
coir@iew(th BosOf the communi cation liquid pipes (11A
11B) is prevented fromfalling by neans of the relief
EFFEICES OFTEMBOBIMBNTRKI ng it possible, 20 without
fail, to introduce liquid refrigerant exiting the
i ndogisohipathe axschah g@bodifikht, ithd eelicfievalveo(3d) $¢ proxvidedhimathe liquid
exchanger (45) and into the freeze storage heat
bra@¥le piR0Es),(olthat aveh when the enperatde tdfatutdidecaic dhils during the first
storage and freeze storage heat exchangers (45, 51)
heaing/reRipbratiph @ypentien nigdewhicti&rgtdnpereent dpathretdvieyy operation mode
degradation due to the lack of refrigerant
and|, ia8 SUfebul; i th bréshaw witie the 2beiver @dylid Joswrred, it istpessible to prevent
second enbodinent, it is possible to use the
liqeia Fpfigesar exifiggthe iddor hedt epthangen(dap fromnddviag iftottheadeseiver (14).
i ndependently in each of the aforesaid seven different
Th&de, the ippessureda the Hairs flawvrppe Y f thesetnesnicatidn Hgwd pipes (11A,
operation if one of the conpressors 77 (2A 2B)
11B) i€ pk&vedi@dTronESIESE BY meanssafihe filicAngessm, therebf frakirigiiepossible,
as a measure to cope
without fail, to introduce liquid refrigerant exiting the indoor heat exchanger (41) into the

cold storage heat exchanger (45) and into the freeze storage heat exchanger (51), and it is
ensured that the cold storage and freeze storage heat exchangers (45, 31) are each
prevented from undergoing a capability degradation due to the lack of refrigerant
(insufficient flow rate).

In addition, in the second embodiment, it is possible to use the compressors (24,
2B) not only in combination but also independently in each of the aforesaid seven different

operation modes. This arrangement insures continued operation if one of the compressors
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with the failure of the inverter conpressor (2A) which
tends to break down, relative to the noninverter
conpressor (211). The second enbodi ment: provi des such
a configuration that even when one of the 5 two
conpressors (2A, 2B) breaks pown conti nued operation
is insured by the other conpressor. It is possible to
(24r W) trsaks dowe sEspscially eshcbanfangementi ig refighidye abapagagere to cope
with the first enbodi ment which enploys three
withahp faibso 06 the BVBERH MEhFre3soOR2 AN tehdsorbredk down, gelative to the
third enbodi nent of the present invention is
noxiasatdr lpenhprefsorRBn in 10 Figure 21, the third
enbodi nent is provided with a backfl ow prevention
mech@hé s¢vond letrdotlinene phovidessach a wpnfipattiostimt even when one of the
nodi fi cati on of the backfl ow prevention nechanismin
twd henmpedssoge(2a)t 2B) beaaks dofwnt bentfnued toperdtiodi iveinisured/bbye the other
specifically, in the third enbodi nent, the gas vent
copiessot 28}t iefpokiiblef for priovidend antirersithplifiedncdnfporationt whien compared
between the receiver's (14) upper part and the
withithe ik embpiiagent Which®&iple¥s thite compedsbers. conpr essor
(2A). Instead, a liquid seal prevention pipe (38) is
EMBOBIMENTIZEOFINVENTPONECt i ng point with the
auxiliary liquid pipe (25) inthe liquid injection
pi peHerkafter A dhith@nBbdisiehOst the prepait Shwhtivalivdestad. Asshown in
liquid seal prevention pipe (38) is connected also to
Figuhe 2] ¢he BHRE sHibed@amt 1k Rrovi8ed witie al bapkfldws prvention mechanism
prevention pipe (38) is provided with a check val ve

(liquid seiingdthREkM) it @k nedificaRn dfl the batkiliv pedvehi@ ARthanism in
traveling fromthe liquid injection pipe (27) towards

thelrB@igetabciph 86GUhE fiR 8mBb@ighen(.8) . The [iquid seal
prevention pipe (38) is connected, through the branch

Pi peModSapecifiéally! e tHeOthitdnerABédime Jth®Tgas Rentt pipe d28) of the first
four-way switch valve (3Q A backflow prevention pipe

emb&@imeabisaob asidebRWbprveathd AReIFRLN@R) Gppdripatiitnd tikedikcharge pipe
mechani sm for preventing refrigerant exiting the

(Sa'R nsfome healtercssiipegRr (RA)) HidteadJatiiguid 3oall pRvosicnepipe (38) is

eat recovery operation node (the first

corheattd NBtwekh' 4 GBhAcAR poRarwith Alle ERAEI HQEdT pipMi(Z8) innthe liquid

the direction of the receiver (14) is connected:

injEbHeRPe @75 Nt ekt eRGurhEic Wxpandidh valve (9N Thepiqued 648 Prevention
in the liquid seal prevention pipe (38) and the check

P ot ow b pe. (100) Tana t e Tehack Val ve (1] Prevention
pipe (38) is provided with a check valve (7) which permits only one-way flow of
refrigerant traveling from the liquid injection pipe (27) towards the high-pressure gas pipe
(8). The liquid seal prevention pipe (38) is connected, through the branch pipe (38a), to
the fourth port (P4) of the third four-way switch valve (3C).

A backflow prevention pipe (39) as a backflow prevention mechanism (liquid seal
mechanism) for preventing refrigerant exiting the indoor heat exchanger (41) during the
100 percent heat recovery operation mode (the first heating/refrigeration operation mode)

from flowing in the direction of the receiver (14) is connected: between a connecting point

with the branch pipe (38a) in the liquid seal prevention pipe (38) and the check valve (7);
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the liquid branch pipe (36) (the second inflow pipe
(10c)). The backfl ow prevention pipe (39) is provided
with an el ectronmagnetic valve (SV7) and a check val ve
(7) which permits only refrigerant flow fromthe
liquid seal prevention pipe 88) towards the liquid
branch 5 pipe (36). The el ectromagnetic val ve (SW}( iaf )
andcntivpepua eennestingpeinhwith the fesh inflavypipe d3@a and{fhe check valve (7) in
backf | ow prevention pipe (39), and when placed in the |
the diguidl branchepipe (36) dtherseeandgafeyitpiped8eyur Ebg backdlesy prgvention pipe
refrigerant pressure) in the refrigerant circuit is_. ]
(39) int provided svithranceledirpmagaetimvalve {$ b1y avdechesiovplve ¢7)cwhish permits
the check val ve of the second inflow pipe (10c)._ Wen,
only mefirigemnt S fjomathe diquict el prezentiopnpign €8§)ctowardsehg fauid branch
is placed in the 10 opened state during the 100
pipp €3@en Thh electrooeonasicyvabyee(S T) ds comfiguredy sueh that it epgne and closes
22, high-pressure refrigerant expelled fromeach of
the thaekfimwmpressiion pipecBa)iasdevied1laceddn the opemsiated@addgh refrigerant
through the liquid seal prevention pipe (38) and then
pressure (djbchatze leAdgdrinivpregsnes) antthe nefuigpant 8¢yt inintrodhesd into the
liquid branch pipe (36) (the second inflow pipe
secéddimflow pipel (102¥ tesclss the chazk chbsef theesectretinflond pipe (10)).
of the liquid branch pipe (36). Therefore, even 15
whenwhbe, ireftpecanfigueatidn, die sledrombgndtial vadvea(8lY7)ass placed in the
result, the pressure within the receiver (14) is
opehodvarats duifife ther €80 pereentrheah escomeny dplecatiopi pedd 8iigwr én Figure 22,
not |lowered. This ensures that refrigerant |eaving
highlpeessineaofrigerat eepetledrigen efchldf ihe comppéssied mechahisms (2B, 2E) is
storage heat exchanger (45) and to the freeze storage
intro@aded e abagigdre il seanstetdntiod qipa @8)i amd thén through the backflow
refrigeration capability in the heat exchangers (45,
pre®éntion pipe 99 inedthedijuidbaach pife Bk (the Secahd ieliaw gpipe (10¢)), and
enbodi nents. During other than the 100 percent heat
actd € @y & ylospaliathak vabae(7) wyf the diquidgbiaheh pipe (36). Therefore, even
el ectromagnetic val ve (SV7) of the backfl ow prevention
whéti fhe tédPgrature bl eusldesaidfalit ahd, asi 4 resblectherpsespurs svithie theoreceiver
perform operation by the sane refrigerant flow as in
(14) Belofvieresl} theqirbasdienianhe mandfiowgipbe@ay ispiat dowered.d eThis lessures that
of each operation is omtted here. 25 EMBODI MENT 4 OF
refii Qv Te&Nihdialiece ddoer heat éxwharider gdboi suppliedfto tthe cold storage heat
present invention is described. As shown in Figure '

" excRanget @SS and td therihiedzaretoragdi idaerescangen {519, fnd she degradation of.

enbodinment in that it has a 79 1liquid seal nechanism
refiligerativg eapdbilfeienhe henfdsghampetso(d5, 51) is prevented, as in each of the

aforesaid embodiments.

During other than the 100 percent heat recovery operation mode, by placing the
electromagnetic valve (SV7) of the backflow prevention pipe (39) in the closed state, it
becomes possible to perform operation by the same refrigerant flow as in the first
embodiment, and the description of details of each operation is omitted here.
EMBODIMENT 4 OF INVENTION

Hereafter, a fourth embodiment of the present invention is described. As shown

in Figure 23, the fourth embodiment differs from the first embodiment in that it has a
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More specifically, the liquid seal nechanism (40, SV8)
of the fourth enbodi nent conprises a high-pressure
i ntroduction pipe (40) which introduces high pressure
inthe refrigerant circuit into the receiver (14) and
an el ectromagnetic valve (SV® as an opening 5 and
. closing valve whjch opens ang cl gses the high-pressure
liqpidtsed agchanipm hapag e4biferemiconiiguiafigh. 5| ve (37) of
Figure | is_not provided. The high-pre re .
i nt r Moue smesificallpahe ayid ssplaneqhenisex {0¢ SYH) of.the foyrth embodiment
return pipe (31), and is connected to the receiver .
corpprises a7 high-mesgurepinreduntion; pipe éébicvhish latrﬂ@ceagvgh pregypue in the
configured as to enable high-pressure refrigerant to .
reftigeranftoirstiii detd theeseivera(1dp aed 9w plectromagnetmvalye (SV8) as an opening
di scharge pipe (8) of the conpression 10 nmechani sns
and @lbsing FplveCviich opensaangesteses shohightpsessuresiaiodesioadipe 0). The
are the sane as the first 15 20 25 enbodinent. For |
relieR aniyvk 37) b Figarel isno{ pryvided. c Thp dighepreswire prirqdugtipy pipe (40)
pi pe (10) through: the first inflow pipe (10a) which
brapehesi ¢ff ftome thenbil awtuof pipef (Bit}yemdnis donpeatechto Heateceiver (14). The
source-side heat exchanger (4); the first outflow )
highippess(eGbirodvritioh piper(4D) is speenfigured entamenables higharessureirgfrigerant
the liquid-side communication |lines (11A, 11B); the )
to bedntnstviced oy the pece{ved (14 wfromhthe plisehiatas pipe (Bhiof dhe epmpression
refrigerant fromthe |iquid-side conmunication |ines
me€Hanistys @DIBE). and the second outfl ow pipe (10d) which
permts the outflow of refrigerant to the heat source-
si deOtteat areanglmanger of 4he fresenhemmbadimente aendhe rfmgwas the first
pi pe (10c) is provided with the check valve (7)_ which
empedimehs Hulr gxampleyihy rédetwer §14)rie bonngpetedrte the bgwd ping (10) through:
fromthe |liquid-side communication lines (11A, 11B) )
thetfiresinfiswigige (10s)ewiieh petdi)s thefinflaw of tefidgerantfirayn the heghsource-side
the el ectromagnetic valve (SV8) is placed in the open.
heat eatlengderr (@nghe Aest boMlopepipe i10h)exich permitsrthe optfioas plorefrigerant to
mode, high-pressure refrigerant expelled fromeach of )
thet Higuidaider essmanicatmh fines L A,2 D1 BR Bhe i ssconsk irdthye @dpd 6tQs) which
the receiver (14) byway of the high-pressure_
pertnitsrthe inflomoof pfriperdng fom the diquizbsitie corimanisatders lines (114, 11B); and
within the receiver (14) is increased into high
thel sev@ldsoutflne rpiyey(16d) whichgperinits thenauitflrercif refaigerant {o7thedyeat source-
the liquid branch pipe (36) enters the closed state by
sidé heataxthamgenf4)t hBurthieghthp semadrimflow pipe (10c) is provided with the check

valve (7) which permits only one-way flow of refrigerant traveling from the liquid-side
communication lines (11A, 11B) towards the receiver (14).

If, in this configuration, the electromagnetic valve (SV8) is placed in the open
state during the 100 percent heat recovery operation mode, high-pressure refrigerant
expelled from each of the compression mechanisms (2D, 2E) is introduced into the
receiver (14) by way of the high-pressure introduction pipe (40). As a result, the pressure
within the receiver (14) is increased into high levels, thereby ensuring that the check valve
(7) of the liquid branch pipe (36) enters the closed state by the action of the high-pressure

refrigerant. Therefore, even when the temperature of outside air falls, the pressure in the
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refrigerant. Therefore, even when the tenperature of
outside air falls, the pressure in the 80 nain flow
pipe (11) will not be |owered. This ensures that
refrigerant exiting the indoor heat exchanger (41) is
supplied to the cold storage8fieat exchanger (45) and

t.o the freeze . storage heat changer (51).. thereb .
majg floxypipe (fr@s%lﬁm% hegowrﬂésenms r?@ﬂﬂ&;ﬂ%& geagrexiting the indoor

refrigeration capability in the heat exchange 45,
heat1gxchanger 4 Die upbiede the 506 SRS B5A6 GxonngRLUM HaRIq the fieeze

During other than the 100 percent heat recovery

staspger heatorxchangsr (BL). dheselhgakme 1t grossiplesivaBrryentcthg Hegeadation of
&VS). of the_ high-pressure introduction pipe (40), it )
refbigerstien capability in éhe beab exchangsrs (i al). g8 ibgachref the phove-mentioned

refrigerant flow as in the first enbodi ment, and the
embedinénis.i on of details of each operation is omtted
here. 10 EMBODI MENT 5 OF I NVENTION Hereafter, a fifth
embodluringtothér there ther E¥bperceni\hspl eeovery ogergtion made, hy closing the
shown in Figure 24, the fifth enbodinent differs in,
elegtramiaguetist Valre dS VBheofl thguhighgaessurseinimadpeiont pipg (40heit becomes
first enmbodiment. More specifically, the fifth )
possitlo & prexferni spgratiazi bie theviamis rafrigerpnt Howens|in thecfirshemhediment, and
15 (90) which is formed by a heating nenber (90) for
thendescifiptipn ofaletadls of gach qpemtion Themitisidibete. val ve (37) of
Figure 1 is not provided. As the heating nmenber (90),
EMBODIMENES OFINEENJHON heater may be used. O her
arrangenents of the present enbodi nent are the sane as )
t he Hereafter,anfiftfdembodimeRroof thx areséns invemtion éxdssorbed( 14s shown in
Is connected to the liquid pipe (10) through: 20 the
Figure 24, the fiftvenghadimértt dityrs wh corfigueationtaf thenliquid fseal weshanism from
refrigerant fromthe heat source-side heat exchanger
the(first emhbedifientst out f | ow pi pe (10b) which pernits the
outflow of refrigerant to the |iquid-side ) .
c ommivivre apéadficallynthe fifih gmbadiment is peovdidesbwith iadiquidisgat prechanism
(10c) which permts the inflow of refrigerant from
(O®)hwhith gufoamsd by achrating incantien §90)i foe begtingAhe teceiver ()d The relief
the second outfl ow pipe (10d) which permts the
valyat(BVoef Figureflrisgert guovited.t s Heabeatiog membs @0} efohgxample, an
exchanger (4). Further, the second inflow pipe (10c)
elecwicheater deyt beiused.t he check valve (7) which pernits
only one-way flow of refrigerant traveling fromthe
| i quiDdhegi awangements of the present embodiment are the same as the first

embodiment. For example, the receiver (14) is connected to the liquid pipe (10) through:
the first inflow pipe (10a) which permits the inflow of refrigerant from the heat source-side
heat exchanger (4); the first outflow pipe (10b) which permits the outflow of refrigerant to
the liquid-side commuﬁication lines (11A, 11B); the second inflow pipe (10¢} which
permits the inflow of refrigerant from the liquid-side communication lines (114, 11B); and
the second outflow pipe (10d) which permits the outflow of refrigerant to the heat source-
side heat exchanger (4). Further, the second inflow pipe (10¢) is provided with the check
valve (7) which permits only one-way flow of refrigerant traveling from the liquid-side

communication lines (11A, 11B) towards the receiver (14).
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conmuni cation lines (11A, 11B) towards the receiver
(14). 81 |If, in this configuration, the receiver (14)
is heated by the heating nenber (90) during the 100
percent heat recovery operation node, the pressure
within the receiver (14) isgfncreased to high |evel,

thereby ensuring that the check_valve (7) a he.
| i qui dbindhie konigusiqna e fegerrdd lséﬁfa'%ﬂé’yzi@? hefingmember (90)
t he higB pressure. Therefore, even_ﬁpen the 5 . ver (14
during ihe 90 percent hegtirespyrey speration modey the Prrsswe TPEhin fhe frgeiver (14)
main flow pipe (11) will not be |owered. . This epsyres
is inhreasedetprhigle fevel, thsrely pesuring that dbe cherkayalys &Ha‘ifg‘g? iquid branch
(41) is supplied to the cold storage heat exchanger
pipe46P) dncclosedt bie the @etien of otha gleigh aresstisg: haHegastores 1gven when the
thereby making it possible to prevent the degradation
tengferatederdf gatsidei aomfalis hdopriessuye inthe maimday pw@c@a}?@@} got be lowered.
(45, 51), as in each of the above-nentioned, i
Thisrensutesrtnt sefrig@ramnsObigiarndpoObest ,oyEhangeN(41d i e spplied tgythe cold
si xth enbodi nent of the present invention is )
storhgs tieathaahanist 645)and to thefayae storazs hanidexehanger €51 therpby making
enbodi ment differs in configuration of the liquid sea
it porsiblané praventathe tegradationtof eefigetiatiom tapabiity irethsi bephexchangers (45,
enbodi nent, the |iquid seal nechanism (21) is realized
51)o¥s jni qach ofl thembaydi-mgn@ongdtembodhéngd. val ve (14) of
Figure | is not provided. Mre specifically, in the
EMBODIMINTd OFINVENTEONd f f erent pi pes, nanely, the
first branch pipe (11la), the second branch pipe
( 11bMereafier, talsexthreartotinhény wif dheppresent idyentian ds deseribed.edAs shown
at one place (i.e., a junction (P)), to the main flow
in Pignees(23 )and 26 theheixtti gmbddisweat diffarhamiconfigwation of the liquid seal
conposed of an uprising part (2 1) which is forned in
metlisimifonf the firgiepbodidénti n such a manner that it 20
extends upwards fromthe first branch pipe (lla), the .
secolid ther sirtth epbpdin(ehd bthe laquid tshad mbehanism (2 Huisdreglipst by pipe
(13), at the junction (P). Qher arrangenents of the .
shapingt dndetheqeliefeviiventld) tofi Figuaerd msnoit pravided. i dere specifically, in the
enmbodi ment. In this configuration, during the 100
sixpreeabadinteagtthiee aliffaeyt pipes, atamety. thel &irst @8nchepipe délanthe second
exiting the indoor heat exchanger (41) flows through .
brahtle piyec18),bamintl Yraged liguid ipipe (kdnaret drmnedted,i Peomenplace (ie., a
Is prevented, by the uprising part (21), fromflow ng
juntHwa (R, to the main flow pipe (11), and the liquid seal mechanism (21) is composed

of an uprising part (21) which is formed in the mai flow pipe (11) in such a manner that it
extends upwards from the first branch pipe (11a), the second branch pipe (11b), and the
branch liquid pipe (13), at the junction (P).

Other arrangements of the sixth embodiment are the same as in the first
embodiment.

In this configuration, during the 100 percent heat recovery operation mode,
refrigerant exiting the indoor heat exchanger (41) flows through the second branch pipe
(11b). Then, the refrigerant is prevented, by the uprising part (21), from flowing towards

the main flow pipe (11) and the liquid pipe (10), thereby ensuring that the refrigerant
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the main flow pipe (11) and the liquid pipe (10),
thereby ensuring that the refrigerant 82 passes
through the first branch pipe (lIla) and the branch
liquid pipe (13) and then travels towards the cold
st orage heat exchanger (45) 8ad t he freeze st or age
heat  exchanger (51). es 't le t
pagses VsavEh e regbraaeh PigR (b12) oA et BAYIS A1) agd fpn travels
the heat __exchangers (4 4) as |n each of ﬁ
towpidy dhereeldistarage g%@aphﬁee@rs( Skapd, ﬂtﬁh@e@eﬁmage eat exchanger (51).
enbodi nent, the aforesaid three_ pipes,_ .i.e.
Thisy sakes i prssiple 1o al)eventtﬂae d@@@éﬁwrbpér&fﬁg@%@ eqpfb)hty in the beat
and the branch |i qui i pe (13), are10|nedtothe
exphangers| {5y Sk @eneacjl)oféﬁe @bﬁe'eymwmne% emppd laxen%hu ch is
formed the uprising part However, in %
conf ilythessixthremhodithernd hthe r@ﬁapiethgee pipes, letﬂlé ffrstr':g@nc pipe (11a),
branch pipe (lIla) and the second branch pipe (11b)
theasesond hreach pipet @1b) anddbabmndwlignid ige1d$), assjoinedttadhe main flow
first enbodinent, it 10 may be arranged that the
pipeptlily iah gheppumeti¢ P) exwhichiin doupsdathgsurirising pare (31 cHowigver, in a
(P) is formed in the main flow pipe (11), and that
piiihg chnfigwhtion guindiighi ye pip89, ilor, ghe Hiest tfufchf pipen(11s) eind the second
first branch pipe (1 la). at a place nearer to the cold
brastch ipappe (1 bjtare xotrentgdrto theShainhiow pire (11)ns in the firsh embodiment, it
This arrangenent al so nmakes it possible to prevent the
mayebg adangednthet ther wfrisingepat (21D exéqueirig upwarils fwarc thegfunction (P) is
the heat exchangers (45, 51) in the sane way as above.
forhiedGnItRERAVAGH! piENTR ) Thel thatthe rbrarichviuid pipe (#3) tyenches off from
arranged as follows in regard to the aforesaid
theefitsobitaneinpipe (Fba) at 3 pigek egarentoghe holdfstarhge lidat exchamger (45) than the
second enbodi nents, it is arranged that the relief
juncaibon e(P).3 7Ihmsamarkymleﬁ1l elso pmakes nit i possiblectvapiesent( the qdagtadation of
sea] mechanism is provided 20 in the liquid branch
refpiigpeatioB 6)pabilite is embnd thelidabexgbapger{ (3 §1).in the same way as above.
Alternatively, the relief valve (37) may be provided,
OTHEREMBOBIMENTRe nmain flow pipe (11). In this case,
it is preferable that a bypass passage connected in
par alThel pregenh ihvention| maf beadmengédap fioows duirdgatd tonthe aforesaid
the main flow pipe (11), and that the bypass passage
embedimeans.ded with a check valve which permits only
one-way flow of refrigerant traveling fromthe outdoor
uni t Fod syar@fie} invemch of dacfirsbfnd seeond ienbediments, & id@rranged that the
units (111, IC, 1D). As a result of such arrangenent,
relief vabeddBsaspobaikiilosr preventiou emdchamitmi {jquidrsealfhenhanism) is provided
traveling fromthe indoor unit (111) towards
in the liquid branch pipe (36) (the second inflow pipe (10¢)). Alternatively, the relief

valve (37) may be provided, for example, in the main flow pipe (11). In this case, it is
preferable that a bypass passage connected in parallel with the relief valve (37) is provided
in the main flow pipe (11), and that the bypass passage is provided with a check valve
which permits only one-way flow of refrigerant traveling from the outdoor unit (1A)
towards each of the utilization-side units (1B, 1C, 1D). As a result of such arrangement,

it becomes possible to prevent refrigerant flow traveling from the indoor unit (1B) towards

the outdoor unit (1A) during the 100 percent heat recovery operation mode. Besides,
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the outdoor unit (l1A) during the 100 percent heat
recovery operation node. Besides, 83 since, also
during other than the 100 percent heat recovery
operation node, the flow of refrigerant through the
refrigerant circuit (1E) is g®t interrupted, this
. makes it possible to rovide the sanme operation as a £
singgy @lspodingrothercihap the h@o peicerfdical TeSREH Y GREFAUIOD f#ﬂﬁ?“s the flow o
arrangenent, however, requires, proyision of the b)épass .
refijgesan Jbronahl thearsdiageanm girguit (1E) s not yteraigd) thisrgakes it possible to
provide the relief valve (37) inthe ljquid bralgch, ]
propidgethe J8me( epreatinac ah argvidedon eashpef theotoyegoipg prbpdigents.  This
foregoi ng enbodi nents, for the sake of configuration, o
arrasigemEntc ihoyvevem reqidies insevision eofsthe divppss passageqiiida@penrdingly, it is
on the heat source-side described in the  foregoing i
preferdidel tonprovile thoreliek saipe B7) tmhediswid braaply pipgd3®){thesyesond inflow
(21), 2E)) and those on the utilization side_may be .
pipertidic),i asdn thecforegioing embodineents, Tor the sakgef conbgyatierefimpligity.
invention's mnute configurations may be nodified as .
| onginaadditier, ¢h¢ spesifis ogrdtgusatiops okfthe keptr s0pssersidm described in the
mechani sm( | i qui d seal nechanism) to insure reftigerant
forégdoinyg émbadimentséfonexamplaathg eomprsssipm meghanisnaoGab ﬁ%é} andghose on
anot her heat exchanger serving as an evaporator, when
the| itflidatioh i sids mdy dephodifiedt gcoofdisy doeneedar elarsnangipd the present
into a single liquid |ine and a 100 percent heat
invemiomise minatp ecaifigorationsiandys be omddified dasnlanigoes thereniy employed a
out door heat 15 exchanger(4). Furthernore, it is not -
backéowsmavéntipn maephanien(lidvad s¢ahenechamsih) tonnpung gefrigeyany flow from a
the |iquid-side communication lines (Il1A 11B) and
heat becHanperperdsg aea garslessal¢o encthenlicatexchanger iserying #) anggvaporator,
positioned side by side so as to provide a )
whephifniguires iofn phaplityl of systems hecarranged fréar singlt ligyid line and 2 100
between gas refrigerant and liquid refrigerant. 20
pertadDUSTER rétovePPldpesibh | vdeds hasdbseh withoot i Uséng o watdoor heat
the present invention is useful for an refrigeration
exchpipger ¢d)us whi ch has utilization-side heat exchangers
of a plurality of systens and which is able to
per f Purtheambfy) ipr netrmeckssatilyr equivert thad plag ataim flomogipe (11) of the
between the utilization-side heat exchangers. 84

. liqii-AldéSommunication lines (114, 11B) and the low-pressure gas side communication

line (15) are positioned side by side so as to provide a configuration capable of effecting
heat exchange between gas refrigerant and liquid refrigerant.
INDUSTRIAL APPLICABILITY

As has been described above, the present invention is useful for an refrigeration
apparatus which has utilization-side heat exchangers of a plurality of systems and which is
able to perform a 100 percent heat fecovery operation mode between the utilization-side -

heat exchangers.
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WHAT IS CLAIMED IS: 5 1. Areffigeration apparatus
conprising; a heat source-side unit having a
conpr essi on nechani sm and a heat source-side heat
exchanger; a first utilization-side unit having a
first utilization-side heat ggchanger; a second
utilization-side unit having a second
utilization-side heat excKdnB¥IS a first |iquid-side
conmuni cation line and a first gas-side 10
conmuni cation |ine which are for establishing
connection between said heat source-side wunit and
said first utilization-side unit; and a second
| i qui d-si de conmuni cation Iine and a second gas-side
WRATISCEAIMED I¥ne which are for establishing
connection between said heat source-side unit and
said second utilization-side unit, wherein: said first
| i qui d-side comunication line is conposed of a main
1. f1 ovApirefeigotation affarates | cimpudsings a |hegluisouyseséde unit having a
connected to said heat source-side heat exchanger, and
congpréssicst metheaizohagp] paeattsputesiderhehbexchhiger; ofirss atibizatiporside unit
flow pipe and is connected to said first
havittg 4 fiss tiiikirationesideigeat exchemgenpesecosdiniliztionsiie unit having a second
i qui d-side comunication line is conposed of said
utilizaiion-kide epi @echangenda firs digoitbsibe anmmupicetombine land a first gas-side
braches off fromsaid nmain fl ow pipe and is connected
comirouni2gticsialink svhichnate (bt kstatdishing- indectivadietesarhsaid deat source-side
and a liquid seal nmechanismis provided which is
unitcamdf sagdi fiesd utitizariioadide nnig amiddesestiod tiquiddsidercoaupamisition line and a
mechani sm provi ded between said second
secetid paszeitié camsiuhicationtlinexwlkiah ger foragsthblishing febnmsdction between said
utilization-side heat exchanger in a full liquid state
heat souare-sigennit budhsaid sexond utilirgiontsideunig fvheparant f 1 ows,
i n sequence, through said conpression nechanism sai d
25 seibfict tigsidssidiecanmonicatiat linnisl dontposehlia st fidw pipe which
utilization-side heat exchanger, said second branch
is jpinpd to aaligud ipipd cimaced tpispie, heahisdurcessle heat exchanger, and a first
utilization-side heat exchanger, and said first
brargshspipe chehiclo ranchesad ff drorh isaid. m8in Row Hige aed is gremattedo said first
apparatus of claiml1l, wherein: said liquid seal
utilizeddrasids beatextiomged by a backfl ow prevention mechani sm
which is provided either in said main flow pipe or
sai daid speond figpid-side tommubicasorelihe isdéomgposed of said main flow pipe,

and a second branch pipe which braches off from said main flow pipe and is connected to
said second utilization-side heat exchanger; and

a liquid seal mechanism is provided which is configured to maintain a side short
of an expansion mechanism provided between said second utilization-side heat exchanger

and said first utilization-side heat exchanger in a full liquid state in an operation mode

during which refrigerant flows, in sequence, through said compression mechanism, said

second gas-side communication line, said second utilization-side heat exchanger, said
second branch pipe, said first branch pipe, said first utilization-side heat exchanger, and

said first gas-side communication line.
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5 continuously therefromso that the inflow of
refrigerant into said main flow pipe and said I|iquid
pi pe fromsaid second branch pipe is prevented. 3. The
refrigeration apparatus of claim 2, wherein: said heat
source-side unit is providedggith a receiver for
storing refrigerant; and 10 said receiver is
connected to said liquid pipe through: a first inflow
pi pe which permts the inflow of refrigerant from
2.sai d Theaefrigonation appatetup ebelaiak bEhfgein: a first outflow
pi pe which permts the outflow of refrigerant to said, .
| i quisaiddigaéd scehmeohanismi srformerbby a backdlowhprevertiopungsihgaism which
which permts the inflow of refrigerant fromsaid )
is Ipropidett sither inc sardumaipaflownpibe me; saghdiquidspipenet Buaf linsyextending
pi pe which permts the outflow of refrigerant to 15 i
coatinubublyathersfroncs tiatithetinfiow eof céfigerant inth saithenain flow pipe and said
refrigeration apparatus of claim3, wherein: said
ligait bt franmpsadd/ ssebid branele bipa ispreventet. ovi ded i n sai d
second inflow pipe. 20 5. The refrigeration apparatus
of claim 2, wherein: said backfl ow prevention
mechanismis forned by a relief valve operable to

3. bl ocKrheaefkigbratige appuratl of\clpiat B, windréih: t he pressure of

refrigerant acting on said backfl ow prevention
e c hagiddeurscasedidaunit & gedveded witlla precepsrifor stoginglrefrizbrant; and
6. The refrigeration apparatus of claim3, wherein:
sai d ssidaesdvdrnk|conh@itqeto i tiquiddepe dirbiigha acfist knflead pipe which
which permts only one- way flow of refrigerant .
pelhy tel ifflow fof e feigednt fromi sdidshedesaupeersidé hedt iewchangers a first outflow
towards said 86 receiver; and said backfl ow prevention
pipEGhishi sefnits the ouifitad ofiréfiigerabank did lignidesiéa commupigation line; a
whi ch introduces high pressure in a refrigerant
se€dndC iiflow Npife Swhidhspanin thef iflowi ¢fe refeigédant froami shid liquid-side
check valve is placed in the closed state, and an
cofRRIHiEEi0a 1i08] 4@ ¥ Sdcved bafloandpe whichpermils teawiflmy sfrefrigerant to
backfl ow prevention pipe. 7. The refrigeration

safdear &lut@-ifle Kdaexetangasher ei n: sai d backf | ow
prevention pipe is configured such that high-pressure
refrigerant is allowed to enter said second inflow
pi pe froma di scharge pi pe of said conpression

4. The refrigeration apparatus of claim 3, wherein:

said backflow prevention mechanism is provided in said second inflow pipe.

5. The refrigeration apparatus of claim 2, wherein:
said backflow prevention mechanism is formed by a relief valve operable to block
a refrigerant flow path until the pressure of refrigerant acting on said backflow prevention

mechanism exceeds a predetermined pressure level.

6. The refrigeration apparatus of claim 3, wherein:
said second inflow pipe is provided with a check valve which permits only one-

way flow of refrigerant traveling from said liquid-side communication line towards said
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10 nmechanism 8. The refrigeration apparatus of claim
1, wherein: said heat source-side unit is provided
with a receiver for storing refrigerant; said receiver
is connected to said liquid pipe through: a first

i nflow pi pe which 15 permtggthe inflow of
refrigerant from said heat source-side heat exchanger;

receiver;asd outfl ow pipe which pernits the outflow of

refrigerant to said |iquid-side conmmunication line;, a . )
secosaid badkiflow prepentioni reechpeist is provided with g\haglflow prevention pipe

refrigerant fromsaid |iquid-side conmunication |ine;

whizhdntroduses highquesstening ysérigarant teinguit inte said-scens inflow ripe so that

refrigerant to said heat. source-si de heat exchanger;

sai® Ghevkivalveds pladed inf thewigsepstaiesanst anopgoinglesing val v i opening and

val ve which permts only one- way flow of refrigerant

clotingwaidibackflovopresenttbr pigeii d- si de communi cation |ine

towards said receiver; and said liquid seal nechanism
Is provided with a high-pressure introduction pipe for
i ntroducing high pressure in a refrigerant circuit

7. i nt oThatefri gezatbonvapparatuntofabaimpe whegdinl osi ng 25 val ve

for opening and closing said high-pressure ) ]
i nt r gAdibadkdidpwopreeenttbn pipe is @mfiggredaucio tha highe pressorefefrigerant is
claim8, wherein: 87 said high-pressure introduction

allgdidee td eneenhidysecedd sinflbwt pipe frérgha Pisehange epipefofi sgiah eempression

is allowed to enter said receiver froma discharge

mefhdgsn@f sai d conpression nechanism 5 10. The

refrigeration apparatus of claiml1l, wherein: said heat
source-side unit is provided with a receiver for
storing refrigerant; said receiver is connected to

. Sai dThé fufii geriti ieapparamue0dt. claind 1, veterding | ow pi pe whi ch

permts the inflow of refrigerant from said heat

sour g#d hédd Solte@kidexaltdn gervided With sieceivef fopwtorip pefrigerant;
whi ch permts the outflow of refrigerant to said

| i quiaild $écdiyvee TodHTiccrRi torsald Heuid Pifdisesnd finsf inflow pipe which
pi pe which permts the inflow of refrigerant from said

perhii@uthél irflode of eohigatmitdadrh eaidlHeatesoupmeside bant exchaogerf b dirst outflow

pi pe which permits the outflow of refrigerant to said

pipBedliick Qefrfiits Hedeutfleat ofrdHgeras to said liquid-side communication line; a
second inflow pipe which permits the inflow of refrigerant from said liquid-side
communication line; and a second outflow pipe which permits the outflow of refrigerant to .

said heat source-side heat exchanger;

said second inflow pipe is provided with a check valve which permits only one-

way flow of refrigerant. traveling from said liquid-side communication line towards said

receiver; and

said liquid seal mechanism is provided with a high-pressure introduction pipe for

introducing high pressure in a refrigerant circuit into said receiver, and an opening/closing

valve for opening and closing said high-pressure introduction pipe. -

The refrigeration apparatus of claim 8, wherein:
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sai d second inflow pipe is provided with a check val ve
which permts only one- way flow of refrigerant
traveling fromsaid |iquid-side communication |ine
towards said 15 receiver; and said liquid seal
mechanismis forned by a heagfng nenber for heating
said receiver. 11. The refrigeration apparatus of
cl ai said | highgressyre orodustion imups ds seenfigiiash suels thats high-pressure
formed by an uprising part which is provided in said .
refriggrantf is allopied cfosantér saichrecsivier! fiopr asdisrharsgr pipe of esatdscompression
upwards fromsaid first branch pipe and said second
meblizareh pi pe at a junction of said main flow pipe, said
first branch pipe and, said second branch pipe. 25
12. The refrigeration apparatus of claim1, wherein:
sai d heat source-side heat exchanger is an outdoor
10.heat Texefdgayationdppatztisof claratlamherkimut doors; 88 sai d
first utilization-side heat exchanger is a cold/freeze
st or sajithéwe apureecsidamgitiis provided exithdi regeiverffor sfering redrigtrant;
the inside of a cold/freeze storage refrigerator '
conpsaid peeiver dncormated e coiddiquid pipeathranghs a dasthiefiow pipe which
exchanger is an air conditioning heat exchanger 5 for
perpiit® \thelindipwaof refiiprestrit ifom said heataowicadiderheapamhanger; a first outflow

pipe which permits the outflow of refrigerant to said liquid-side communication line; a
second inflow pipe which permits the inflow of refrigerant from said liquid-side
communication line; and a second outflow pipe which permits the outflow of refrigerant to
said heat source-side heat exchanger; |

said second inflow pipe is provided with a check valve which permits only one-
way flow of refrigerant traveling from said liquid-side communication line towards said
receiver; and

said liquid seal mechanism is formed by a heating member for heating said

receiver.

11. The refrigeration apparatus of claim 1, wherein:

said liquid seal mechanism is formed by an uprising part which is provided in said
main flow pipe such that said uprising part extends upwards from said first branch pipe and
said second branch pipe at a junction of said main flow pipe, said first branch pipe and,

said second branch pipe,

12. The refrigeration apparatus of claim 1, wherein:

said heat source-side heat exchanger is an outdoor heat exchanger which is

installed outdoors;
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said first utilization-side heat exchanger is a cold/freeze storage heat exchanger
for providing refrigeration to the inside of a cold/freeze storage refrigerator compartment;
and

said second utilization-side heat exchanger is an air conditioning heat exchanger

for providing air conditioning to an indoor space.



