1 DESCRI PTI ON REFRI GERATI ON APPARATUS TECHNI CAL FI ELD [ 0001] The present

I nvention generally relates to the field of refrigeration apparatuses.

This invention is concerned in particular with a refrigeration apparatus
which is provided with an air conditionhng heat exchanger and a cooling
heat exchanger. BACKGROUND ART [0002] Refrigeration apparatuses, configured
to performrefrigeration cycles andIAﬁ%ﬂﬂﬂﬂi% used, for exanple, as air
conditioners for providing roomcooling/ heating and coolers for

ref ri ger aRETFRIGERATEODNAPPARATIH® of foodstuffs, have been known for nmany
years in the conventional technology. Sone of these refrigeration

appar atuses provide both air conditioning.and cold storage conpartnent
cooling. This type of refrigeration apparatus includes a plural nunber of
utilizatig (ﬁi yyhangers such as air conditioning heat exchangers
and cooling eat exc angers and is usually installed in conveni ence stores
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possible for an air conditioning heat exchanger to nmake efficient use of
heat absofbaig conditioning heatexehanger andawogling bedd|explipngenat exchanger. Pat ent
Docunent |: Japanese Patent No. 3253283 Patent Docunent I1:

JP- A- 2003BASIRGRONSDIARDRE OF THE | NVENTI ON PROBLEMS THAT THE | NVENTI ON

| NTENDS TO SOLVE [ 0004] However, when in the above-described refrigeration

appar at us[0oog] arTDUﬂReiBifgep%noheﬂipamé beenfiguréd aocpakoriy rbftiplertionhaygdes and
exceeds the anmount of heat required in the air
typically used, for example, as air conditioners for providing room cooling/heating and
coolers for refrigerators for the cold storage of foodstuffs, have been known for many years in
the conventional technology. Some of these refrigeration apparatuses provide both air
conditioning and cold storage compartment cooling, This type of refrigeration apparatus
includes a plural number Qf utilization side heat exchangers such as air conditioning heat
exchangers and cooling heat exchangers, and is usually installed in convenience stores et
cetera. The installation of a single refrigeration apparatus of such a type makes it possible to
provide both store air conditioning and showcase cooling (see, for example, the following
patent documents I and II).
[0003] In a refrigeration apparatus of the above described type, it is possible for an air
conditioning heat exchanger to make efficient use of heat absorbed, for example in a
showcase cooling heat exchanger.
Patent Document I: Japanese Patent No. 3253283
Patent Document II: JP-A-2003-75022
DISCLOSURE OF THE INVENTION
PROBLEMS THAT THE INVENTION INTENDS TO SOLVE

[0004] However, when in the above-described refrigeration apparatus the amount of



condi tioni ng heat exchanger, surplus heat has to be drawn out, otherw se
the conpressor discharge pressure in the refrigerant circuit of the
refrigeration apparatus will becone too high. In such a case, in the
conventional technology the refrigerant hlow direction is changed by a
four way swtch val ve di sposed al ong a di scharge pipe of the conpressor,.
wher eby t heat absarbebinthe conling heati exchanase exeegds die ameuntgHiaat sgpuited g akr o
flowinto the heat source side heat exchanger and surplus heat is drawn
out . Howesmdijtioimy dedthexcharger,gerping heét bas th beckravwem out otbemvige EiranQmoprepspr
the four way swtch valve, in other words it is inpossible to make fine
adj ust ”Enﬂisﬂ"far%]d?preﬁilﬂd\/iﬁ ahe réftigtlant cieduil Of tRNieffigaautioigappraiut Iwillhisbmeawoce
side heat exchanger. As a result, the discharge pressure of the conpressor
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t hereby calsing a problemin that it becones 1 nhpossible to provide
confortab L{.conditioning. WV t 0 b | '
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i nvention |s 1o proyide an ipproved refrigeration apparatus ereby, n
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amount of heat _required in the air conditioning heat exchanger, surplus
heat can ¥WIeH sid heak cxghanger and sumlug heat Je dsaven out o HAWES HBFResieiserant
prevented from becom ng too | ow. MEANS FOR SOLVI NG THE PROBLEMS [ 0006] In
order to fHowidéeetioris nadrelyschdreralrtiyothe faryj veayt switchevabvee dreother wordstit srimpepiiblgs
a flowrate controller neans (101, 104) which is configured to

control | afol yakb fihe adjubiendnbof thecflow gateasftihel refeigemaefiowirtg info theclmap sagsoside2)
to a heat source side heat exchanger (4) and an air conditioning heat

exchanger hdaf &xchahS&0 7 AsNFe8uls ARE Wfsthald Yrestte of HRS@IMipre o e bbcohiesntoo low and
as a first aspect, a refrigeration apparatus conprising a refrigerant
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si de heat exchanger , an expansi on nmechani s , 104), an air

conditi onié[gt%ﬁ%gﬁgg E&ngg%&#g‘%&o oant%\ﬁEr%.ng roomair conditioning, and a

cooling h anger or prowviding storage conpartnent
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an object of the present invention is to provide an improved refrigeration apparatus whereby,
when the amount of heat obtained in the cooling heat exchanger exceeds the amount of heat
required in the air conditioning heat exchanger, surplus heat can be drawn out while the
discharge pressure of the compressor is prevented from becoming too low.

MEANS FOR SOLVING THE PROBLEMS

[0006] In order to achieve the above-described object, the present invention employs a
flow rate controller means (101, 104) which is configured to controllably distribute the
refrigerant discharged out of a compressor (2) to a heat source side heat exchanger (4) and an
air conditioning heat exchanger (41).

[0007] More specifically, the present invention provides, as a first aspect, a refrigeration
apparatus comprising a refrigerant circuit (1E) along which are connected a compressor (2), a
heat source side heat exchanger (4), an expansion mechanism (46, 52, 104), an air

conditioning heat exchanger (41) for providing room air conditioning, and a cooling heat




refrigerant circuit (1E) further includes a flowrate controller neans
(101, 104) for varying the flowrate of refrigerant discharged out of the
conpressor (2) and then distributed to the air conditioning heat exchanger
(41) and the heat source side heat exchamger (4) during a heat recovery
operation node in which the ajr conditioning heat exchanger (41) and the
heat souf¥changelddhSdy fanprevidingstqrage eomepagieenh e0lBdensers. [ 0009] Wen t he
anount of heat absorbed in the cooling heat exchanger (45, 51) during the
heat recoj@08] operlat thorrefrigheation appacitus be tlxi first gaspiect i ofrthe préseat insscotiomgibe
(41) and the heat source side heat exchanger (4) operate as condensers

exceeds t hdrigerantitircoit (I€Pfurthetiitiuges a flowirh® cahfrol@Bédns ¢IOT) 08kt vevyilathger
(41), surplus heat has to be drawn out, otherwi se the discharge pressure
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However, according to'the contiguration of the tirst aspect of the present
I nvention, by,.nean of. the f rat troller 4 . the
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anounts, to the air conditiqQni heat exchagnger (41) and the heat ouf c
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in the cooling heat exchanger (45, 51) and the anount of heat required in
the air c8&MHeasidmhonycreangerd4-opasge as condensqry010] The present invention
provi des, as a second aspect, a refrigeration apparatus in which the flow
rate cont [@I0PEr neWhsn the: dmount of heat absdrbebinthy coolingheal axchangar(45, Shlidvrings
connected to a discharge pipe (5) of the conpressor (2) and which is

capabl e ofthefHeairepatdly opatatiohimm@leaindviiichvhe ait @onditibnink hefOékchhingke ¢4l)damdotht o

t he configuration of the second aspect of the present invention, the

refri ger apéat dbedSNE BeatRubhadber (3F of @RI B TORMerisds c&SdRdb theinsdunt BEh&# reduivred
proper anounts, to the air conditioning heat exchanger (41) and the heat
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of the flow rate controller means (101, 104), the refrigerant discharged out of the compressor

(2) is distributed, in proper amounts, to the air conditioning heat exchanger (41) and the heat
source side heat exchanger (4), to the balance between the amount of heat absorbed in the
cooling heat exchanger (45, 51) and the amount of heat required in the air conditioning heat
exchanger (41).

{0010] The present invention provides, as a second aspect, a refrigeration apparatus in
which the flow rate controller means is formed by a three way switch valve (101) which is
connected to a discharge pipe (5) of the compressor (2) and which is capable of flow path
switching and flow rate control.

[0011]} According to the configuration of the second aspect of the present invention, the
refrigerant discharged out of the compressor (2) can be distributed, in proper amounts, to the
air conditioning heat exchanger (41) and the heat source side heat exchanger (4) by the three

way switch valve (101) capable of flow rate control.



swi tching and an expansion valve (104) which is connected to an end of the
heat source side heat exchanger (4), the end serving as a downstream si de
t hereof during the heat recovery operation node, and the openi ng of which
is controllable. [0013] According to thegconfiguration of the third aspect
of the present invention, even when the switch valve (101) dges not have a
f1ow rat e[®8R] rol Fhenpreseni Jinvensionarpyiges sasta thirds aspecheuiretigeration gpparatus in
conpressor (2) can be distributed in proper anobunts to the air

condi t i onivhighithaflowxateanganliérihyamris cotpoded af aghreeoeaysswiitchinesdve €03 hwhiphris
(4) by controlling the opening of the expansion valve (104) disposed in

the heat ggineed 36 Qedimggeﬁgbﬁm the Domprésdo ) adiidewnich dgicaghble of flow path

el ectronically controlle e switch valve (101) may be inpl enent ed y a
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I nvention pl’ oVl refrigerati on apparatus In whi ch
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refrigerant fl|ow r%:e LS varled&% t he ro ?te control |l er neans (101,
104) . [ 00%BatQRBP ﬁﬁ d the qpgaing f”‘l'fﬁ‘"d’r’étopﬁ #dle-he fourth aspect of the
present invention, Is ensured wthout fail that the air conditioning
heat exchE¥dal (41&«:@@@%@@&9 genEguratipniof e third pspery of Shrapresspt Mysntion, cyge
present invention provides, as a fifth aspect, a refrigeration apparatus in
whi ch t hewhehithé switchreahs (1801) does methese ahBowi rate cbuimd finctiom et rsfrigecant
fan (4F) of the heat source side heat exchanger (4). [0017] The present

i nvent i ondigelfvgediesut @ the Sdoxiples36PER) cal beelistrifantad iiprpropgranmbursisi to thehaizh
the inhibitor means (81) increases the air volume of a cooling fan (47, 58)
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provi des, as a seventh aspect, a refrigeration apparatus in which
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by a three way switch valve or by a four way switch valve.
[0014] The present invention provides, as a fourth aspect, a refrigeration apparatus in
which an inhibitor means (81) is provided which inhibits the condensing capacity of the air
conditioning heat exchanger (41) from lowering when the refrigerant flow rate is varied by
the flow rate controller means (101, 104).
[0015] According to the configuration of the fourth aspect of the present invention, it is
ensured without fail that the air conditioning heat exchanger (41) secures a predetermined
heating capacity.
[0016] The present invention provides, as a fifth aspect, a refrigeration apparatus in
which the inhibitor means (81) decreases the air volume of a heat source fan (4F) of the heat
source side heat exchanger (4).
[0017] The present invention provides, as a sixth aspect, a refrigeration apparatus in

which the inhibitor means (81) increases the air volume of a cooling fan (47, 58) of the

cooling heat exchanger (45, 51).



51). [0019] The present invention provides, as an eighth aspect, a
refrigeration apparatus in which the conpressor (2) has a variable vol une
and the inhibitor nmeans (81) increases the volunme of the conpressor (2).

[ 0020] The present invention provides, ag a ninth aspect, a refrigeration
apparatus in which the conpressor (2) iS provided in plural nunber and the
i nhi bi t or[06#8hs ( ShHe preseme aisestion provideshaey a sdvesthrgspectsarefrigenation apparafysun al
conpressors (2) to be operated. [0021] The present invention provides, as a
tenth aspghich tRe Effahbiah nadchisB NG 52) bF thacoolifip hbataikchatiget (48, F1pissoagedby
(90) is provided allowing the refrigerant to be bypassed between the
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passageway comuni cative by the inhibitor nmeans (81).

[0022] The present invention provides, .as. a I

et i ger anelree Bt R o B chFahfo e iR a8, S L QRRE heattuchanger (45,
air volung, of an air conditioning fan (43) of the air conditioning heat
exchanger>¥41) . ADVANTAGEOUS EFFECTS OF THE | NVENTI ON [0023] As descri bed
above, in accordance with the first aspect of the present jnvention, the
ref ri ger al¥i018] schalhsepresnnt inyention pryidssecassar eighth aspeet; pRefrigeratiop IPPPPRIvEIR by
the flowrate controller neans (101) and then distributed to the air

condi t i onwhighhbakompodssorg@) hasld)vasiabletvoduméend theoimhibdtos irieank d81) ingreasasdibe
(4). This therefore nakes it possible to not only supply to the air

condi t i on{élgmb@dtheoaijpeger (2041) an amount of heat just required in the air
condi ti oni ng heat exchanger (41) of the heat absorbed in the cooling heat

exchanger (go38) S1)Thedpebdil ihtinitidRGProviAes) LRl nRRE hifecO Pﬂlﬂﬁm’ﬁﬁén& Saratus in
di scharge surplus heat in the heat source 6 side heat exchanger (4).
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P fO%Z?]C rrp’[’he presenrtminventionrgi"ovides, as a tenth aspect, a refrigeration apparatus 1n

which an auxiliary passageway (90) is provided allowing the refrigerant to be bypassed
between the discharge and suction sides of the compressor (2) and the auxiliary passageway
(90) is made fluidly communicative by the inhibitor means (81).

[0022] The present invention provides, as an eleventh aspect, a refrigeration apparatus
in which the inhibitor means (81) increases the air volume of an air conditioning fan (43) of
the air conditioning heat exchanger (41).

ADVANTAGEQUS EFFECTS OF THE INVENTION

[0023] As described above, in accordance with the first aspect of the present invention,
the refrigerant discharged out of the compressor (2) is flow-rate controlled by the flow rate
controller means (101) and then distributed to the air conditioning heat exchanger (41) and the
heat source side heat exchanger (4). This therefore makes it possible to not only supply to
the air conditioning heat exchanger (41) an amount of heat just required in the air
conditioning heat exchanger (41) of the heat absorbed in the cooling heat exchanger (45, 51)

during the heat recovery operation mode but also discharge surplus heat in the heat source



efficiency. [0026] In accordance wth the second aspect of the present

Il nvention, the refrigerant discharged out of the conpressor (2) is
distributed in proper anounts to the air conditioning heat exchanger (41)
and the heat source side heat exchanger g4) by neans of the three way
switch valve (101) capable of both flow path switching and flow rate
control . ¥iH¢ Beatgzehangerd4).nakes it possible to acconplish an i nprovenent in
efficiency by a sinplified configuration having a |ess nunber of conponent
parts. [O[002#] | n ascwrdiaglycthvidiseharge prassurd of hserompaéssen@) wild sehbe exeessivelypn,
the refrigerant discharged out of the conpressor (2) is distributed to the
ai r condi lowaidd) theheft meRing Rpoesible4d provadulcdnifertabla tairconditioningde heat
exchanger (4) by the switch valve (101) capable of flow path sw tching and

the expangjons; val via ddififbn, 43R 3DsbRS tobftopaiE LEtdct RBACHsbbe8 AR Ih® cb&lehg AkltS

therefore makes it possibfe to acconmplish an inprovenent in efficiency by

means of ] i i | £l L gH.at.d ' t
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el eventh aﬁlgects of the present invention, the condensing capacity of the
ai r condi P76 heat exchanger (41) is inhibited fromlowering when the
refrigerant i s being distributed to the air conditioning heat eél(f::hag?er
(41) and [4926] heatInsasgprdancs with1bg iseeandnaspgel of the pygsenh dnvepln, the Jetrigerant
controller neans (101), and it is ensured wthout fail that the air
condi t i onilischangssl ous)of Wescumpresspy (Beis (disstibuted im geaper pinowels e she 3y cordiaringy
BRI EF DESCRI PTION OF THE DRAWNGS [0029] 7 Figure 1 is a circuit diagram
whi ch shoheat @xcleipeg@lpahd dier beat sowte aidecdfent eerhahgarr(dppp anans of dloe ek wayt o
a first enmbodi nent of the present invention; Figure 2 is a refrigerant

circuit divgeavalvd(10D) sdpavk dfibott fiew path sweitdhigeirminfiow wite @antdol. hahis therefore
operation node in the first enbodinent; Figure 3 is arefrigerant circuit

di agram whiaedk #hevabiEhs biipifh dnehiproatAdh iflUifidihed byl 4 Eplified configuration
heating/refrigeration operation node in the first eibodi nent;
having a less number of component parts.
[0027] In accordance with the third aspect of the present invention, the refrigerant
discharged out of the compressor (2) is distributed to the air conditioning heat exchanger (41)
and the heat source side heat exchanger (4) by the switch valve (101) capable of flow path
switching and the expansion valve (104) capable of being electfonically controlled. This
therefore makes it possible to accomplish an improvement in efficiency by means of the
switch valve (101) having a simplified configuration without a flow rate control function.
[0028]) In accordance with the fourth to eleventh aspects of the present invention, the
condensing capacity of the air conditioning heat exchanger (41) is inhibited from lowering
when the refrigerant is being distributed to the air conditioning heat exchanger (41) and the
heat source side heat exchanger (4) by the flow rate controller means (101), and it is ensured
without fail that the air conditioning heat exchanger (41) secures a predetermined heating
capacity.
BRIEF DESCRIPTION OF THE DRAWINGS

[0029]



Figure 4 is a refrigerant circuit diagramwhich shows the flow of
refrigerant during a second heating/refrigeration operation node in the
first enmbodinment; Figure 5 is a refrigerant circuit diagramwhich shows the
flow of refrigerant during a third heatgng/refrigeration operation node in
the first enbodinment; and Figure 6 is a refrigerant circuyit diagram which
shows the flow Bigured s gerieit dingrasy which,shawng whigcsant garcus ?ﬁe’gggg@\‘/‘éﬂt h
enbodi nent of the present invention. REFERENCE NUMERALS | N THE DRAW NGS

[ 0030] 1: appsratugjeccardingtemfirst embediment ofrthe pregentdnventioncui t 2: conpressor 4:
out door heat exchanger (heat source side heat exchanger) 4F. outdoor fan
(heat source faRjgube 2 ik srifidgagantpigpeit diagram cddch stoats the Cloangfacfrigerant during a
condi tioni ng heat exchanger) 43: indoor fan (air conditioning fan) 45:

cold stor ﬁgaqinlgq%gm%ﬁm%ﬂ{e%gdgmma&t- exchanger) 47: cold storage fan
(cooling fan) 51: freeze storage heat excﬁanger (cooling heat exchanger)
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|nvention are dl%isg%;ei g (iasda refrigerant circuit diagram which shows the flow of refrigerant during a

second heating/refrigeration operation mode in the first embodiment;

Figure 5 is a refrigerant circuit diagram which shows the flow of refrigerant during a
third heating/refrigeration operation mode in the first embodiment; and

Figure 6 is a refrigerant circuit diagram which shows the flow of refrigerant during a
heating operation mode in a seventh embodiment of the present invention.
REFERENCE NUMERALS IN THE DRAWINGS
[0030]

1: refrigeration apparatus

1E: refrigerant circuit

2: compressor

4: outdoor heat exchanger (heat source side heat exchanger)

4F: outdoor fan (heat source fan)

5: discharge pipe

41: indoor heat exchanger (air conditioning heat exchanger)

43: indoor fan (air conditioning fan)

45: cold storage heat exchanger (cooling heat exchanger)

47: cold storage fan (cooling fan)

51: freeze storage heat exchanger (cooling heat exchanger)

58: freeze storage fan (cooling fan)



with reference to the acconpanied drawings. It should be noted, however,
that the following enbodinents are essentially preferabl e exanpl es which
are not neant to limt the present invention, its application, or its
range of application. FIRST EMBCDI MENT [Q032] Referring to Figure 1, there
I's shown a refrib&leration apparatus (1) according to a first enbodi nent of
the present invb®t:itkree waiewiteh velyer at i on apparatus (1) is installed, for
exanpl e, in convenience stores, supermarkets et cetera and provides cooling
in a showcase Ibtexpimsiom)vadred store air conditioning (cooling and
heating). [0033] The refrigeration apparatus (1) includes an outdoor unit
(1A, an indoorsuqhﬁibitér%(jﬂligmrdn%gy age unit (1C), and a freeze storage
unit (1D). The refrigeration apparatus (1) further includes a refrigerant

circuit (1E) cosd..Quf rma vapor conpression refrigeration
cycle. In addi t?%‘n@;ﬁ@#’%?%%gé?ant circuit (1E) is provided with a booster
unit (IF). The {,efr'geraélt circuit (1E) further includes a first system
circuit for coI% ‘aélft‘:; Q@‘é ¥$ eeze storage and a second systemcircuit for
air conditioning, The refrigeran Ci.rcui | ol ch that its
operati onhﬁ%@ﬁ%ﬂgﬁ@@ﬂ\&ﬁ@ O&Gﬁ%‘t{%aﬁgmq%ﬁﬁﬁgycl e.

[0034] The indoor unit (1B) is configured such that its operation is

swi t chabl E0034] weenlngthe following, pistarted espbordiments of the ReesentigveaionAre sescrihed .
The indoor unit (1B) is usually installed, for exanple, in the sales floor
area. |n witbircfeomce tdhtheaotampandrdadyewings: [tsEpuldbedotadpbowbvesdthatthg fellowingse
for cold storage and cools the air inside the cold storage showase. The
freeze st embgdimentst are ldsBentislly pedfadabRdeiamplesswhivhagre rfoomdane ex dinsit dieagresantd
cools the air inside the freeze storage showase. OQUTDOOR UNI T [0035] The

out door Uﬁivfcnlﬁéﬁ)tsBﬁﬁli&ﬂoﬁfﬁf&fs&ﬂg&ﬂ%’ﬁﬁﬁ&ﬁ@ﬁ. (2), a four way switch valve
(3A), a discharge side three way switch valve (101) as a flow rate

control | eprRE#® PNk side three way switch valve (102), an outdoor
EYPORMIENT

heat exchanger source side heat exchanger, and an econom zer
heat exchﬁng% ( loﬁgferring to Figure 1, there is shown a refrigeration apparatus (1) according to a

vt

first embodiment of the present invention. The refrigeration apparatus (1) is installed, for
example, in convenience stores, supermarkets et cetera and provides cooling in a showcase
(not shown) and store air conditioning (cooling and heating).

[0033] The refrigeration apparatus (1) includes an outdoor unit (1A), an indoor unit
(1B), a cold storage unit (1C), and a freeze storage unit (1D). The refrigeration apparatus (1)
further includes a refrigerant circuit (1E) configured to perform a vapor compression
refrigeration cycle. In addition, the refrigerant circuit (1E) is provided with a booster unit
(1F). The refrigerant circuit (1E) further includes a first system circuit for cold
storage/freeze storage and a second system circuit for air conditioning. The refrigerant
circuit (1E) is configured such that its operation is switchable between a cooling cycle and a
heating cycle.

[0034] The indoor unit (1B) is configured such that its operation is switchable between a
cooling operation mode and a heating operation mode. The indoor unit (1B) is usually

installed, for example, in the sales floor area. In addition, the cold storage unit (1C) is



[ 0036] The inverter conpressor (2) is inplenented, for exanple, by a
hernetic screw conpressor and is configured such that its volune can be
varied in stages or continuously by inverter-controlling the electric
motor. The inverter conpressor (2) has agdi scharge pipe (5) connected to a
first port of the discharge side three way switch valve (101).

oper at i nginsiadled i@ agthowgesei fov epldestoragengrd s8els the pirjinside Hier enld é@r%gfcﬁhwe
the refrigerant pressure of the first systemcircuit is constantly kept at
a fixed v@hedrceBustoragetunit (dAtis iestaledripn oslovansofor fmoxte storagehamch ceols ithe elwr
heat exchanger (41) operates as a condenser and the outdoor heat exchanger
(4) also ﬁﬁﬁﬁ&h@ﬁeﬁﬁs&nggnﬁgﬁ&&k, t he operating volune of the inverter
conpressor (2) is controlled such that the pressure in the indoor heat

exchangerogﬁ%boi(m{m constant. The inverter conpressor (2) may be
I npl enent e y a scroll conpressor. [0037] A gas side end of the outdoor

heat exch (4) side 0 efsb e
i's connecf&%gi)y anT%cu %Hgér %négﬂﬁ%)gle (aél)mf]crietrhgmpﬁ %{ {)2& 515&8%%3??@8&1 (rgl)ve
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valve (3A). The outdoor heat exchanger (4) has, at its I|qU| d side _end, an
expansi onsigla three WEY AitchrvalvsotH0Rk i ariddas aldenshanger () a5 a Hpalrsquicg side heat
expansi on val ve the opening of which is controllable, and one end of a
first |iexdhangrrpand(abGapnathizehhdasexchangpri(03)i ne and one end of a second
liquid pipe (10b) which is a liquid line are connected to the heating
expansi on[0fdbye ( 1D invéher duambressgr €Xpiaimplemendddy forléxanpl€)dy slhemmgricescses
the refrigerant during the room heating operation node in which the

out door h@cﬂh ﬁ%dbh AW ufASch Gt &S veRinRVa@RWBeied il BRgHLE doMtin@¥ iR B ON
val ve (104) controll based on the suction tenperature of the inverter
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mode in which an indoor heat exchanger (41) operates as a condenser and the outdoor heat
exchanger (4) also operates as a condenser, the operating volume of the inverter compressor
{2) is controlled such that the pressure in the indoor heat exchanger (41) is kept constant.
The inverter compressor (2) may be implemented by a scroll compressor.

[0037] A gas side end of the outdoor heat exchanger (4), situated on the side of the
inverter compressor (2), is connected by an outdoor gas pipe (9) to the junction of a line
extending from a second port of the discharge side three way switch valve (101) with a line
extending from a second port of the four way switch valve (3A). The outdoor heat
exchanger (4) has, at its liquid side end, an expansion valve (104) for room heating formed by
a motor operated expansion valve the opening of which is controllable, and one end of a first
liquid pipe (10a) which is a liquid line and one end of a second liquid pipe (10b) which is a

liquid line are connected to the heating expansion valve (104). The heating expansion valve



[ 0039] A suction pipe (6) of the inverter conpressor (2) is connected to a
first port of the suction side three way swtch valve (102). Athird port
of the suction side three way valve (102) is connected, through a closing
valve (20), to a | ow pressure gas pipe (}5). [0040] A first port of the
four way switch valve (3A) is connected to the junction of a |Iline
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(101). with a comunicating pipe (21) (described later). A line extending
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second port of the suction side three way switch valve (102). An
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between (a) the junction of the |line extending fromthe third port of the
di schar gethiegenamizeicdheahxchanges 183} ve (101) with the communi cating pi pe
(21) and (b) the interconnecting gas pipe (17) and, in addition, allows
fluid conffi@BBtat i chhehentdemrhegt}xdabhangerj(dhist impleéntedy fonexamaple, byas fisi and tuby
with the line extending fromthe second port of the discharge side three
way SW t Cheat @ksttangdiOdi) thargossfin type. | ARcousddoe fai (M) asanhéat gomee dadispdisposed
the suction side three way swtch valve (102). On the other hand, the OFF

state of idjfcchflyio tht outdor Bvdtlekbhangbv@).(3A) allows fluid comunication
between (a) the junction of the line extending fromthe third port of the
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communicating pipe (21) (described later). A line extending from a third port of the four
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way switch valve (3A) is connected to a second port of the suction side three way switch
valve (102). An interconnecting gas pipe (17) is connected, through 2 closing valve (20}, to
a line extending from a fourth port of the four way switch valve (3A).

[0041] The four way switch valve (3A) is configured, such that it can selectively change
state between an ON state (indicated by the solid line of Figure 2) and an OFF state (indicated
by the broken line of Figure 2). The ON state of the four way switch valve (3A) allows fluid
communication between (a) the junction of the line extending from the third port of the
discharge side three way switch valve (101) with the communicating pipe (21) and (b) the
interconnecting gas pipe (17) and, in addition, allows fluid communication between (a) the
junction of the outdoor gas pipe (9) with the line extending from the second port of the
discharge side three way switch valve (101) and (b) the line extending from the second port of

the suction side three way switch valve (102). On the other hand, the OFF state of the four



and a second flow path (106). A line extending fromone end of the first
flow path (105) is connected to the outlet of the receiver (14). The ot her
end of the first flow path (105) is connected to the junction of the
connecting liquid pipe (19) with a line pxtending fromthe inlet of the
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refrigerant tenpetature o i'scharge pipe (5) of the inverter
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fromflow ng ~ backward fromthe intermedi ate pressure part of the inverter

conpr ess o4nd(2decoll flowpdtR ¢LOY)] OA ik dxfdiignRstuMeaad dfeke firseSiour gath (105) is
refrigerant into to the internedi ate pressure part of the inverter

conpr essogonpgdted td cha Ol tofrthe astpives ¢BY). ( The iothepreadeantt thel firstofiow epatlg (105) is
overheated. 12 [0044] At the inlet of the receiver (14), check valves (7)
are provicedected $pdet junetign obthe doheetingdiquid pipe [Py stithl a Hinée dxisngdimg(fi@mn)theind
on the side of the first flow path (105) of the econom zer heat exchanger
(103), whiastetlof thdrecoebfer i(Br afneiendrrddbe seconddlevopath (196) e confieetsds thappgh a
towards the inlet of the receiver (14). In addition, a condensing pressure
control chgrksalvedd) to andntsppesiate peassire past{aol shosvrg of dheiinygrier BRSO (et
of the receiver (14) and the side of the first flow path (105) of the
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receiver (14) with the connecting liquid pipe (19). As a result of this configuration, liquid
refrigerant exiting from the outlet of the receiver (14) once passes through the first flow path
(105) of the economizer heat exchanger (103).  Subsequently, the refrigerant is
decompressed by the economizer motor operated expansion valve (107). Then, the
iefrigerant passes through the second flow path (106), during which the refrigerant is
supercooled in a low pressure state by the refrigerant in the first flow path (105). Then, this
low pressure refrigerant is introduced into the intermediate pressure part of the inverter
compressor (2). The economizer motor operated expansion valve (107) is controlled to the
supercooling degree and the refrigerant temperature of the discharge pipe (5) of the inverter
compressor (2). The check valve (7) is employed to prevent the refrigerant from flowing
backward from the intermediate pressure part of the inverter compressor (2). By
introduction of the supercooled, low pressure refrigerant into to the intermediate pressure part

of the inverter compressor (2), the inverter compressor (2) is prevented from being overheated.



circuit when the tenperature of outside air is |ow during the heating
operation node. [0045] The comuni cating pipe (21) as an auxiliary line is
connected between (a) the junction of the line extending fromthe first
port of the four way swtch valve (3A) W4h the Iline extending fromthe
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air conditi ng fan 1s disposed jacently to the indoor heat exchanger
(41). I'n peeiidd 8Nhealdentailidg Bbmcthd it Post SNty fOReway SRich vilive (3APwithathe
plurality  of indoor units (1B) may be connected in parallel with each

ot her. COif SkeXAGEfOM thetBird [pOR%bf)the bigclepgdsiaé dira@waysisitch Valvei (101 )uahels(by
col d storage heat exchanger (45) as a cooling heat exchanger and a cold
storage ethedis extendihy dowafils the recciearpddyifoyn nbe lvanecting liquéd Ipipeui(kP)si The of
the cold storage heat exchanger (45) is connected, through a sol enoid valve
(7a) and tdmmonicating pipag@1eispemsided with ¥ eprirgsloadedcheckivaite (190br cHrsREiigng
liquid pipe (11). On the other hand, the gas side of the cold storage heat
exchanger logds) chesk cuatiee@08) ist eonfigarddosych that it is not placed in operation under normal

conditions.  The spring-loaded check valve (109) is employed to prevent the occurrence of

fluid leak when each valve is placed in the closed state, with the receiver (14) fully filled up
with liquid refrigerant at shutdown.

INDOOR UNIT

[0046] The indoor unit (1B) includes, in addition to the indoor heat exchanger (41), an
indoor expansion valve (42) as an expansion mechanism. The gas side of the indoor heat
exchanger (41) is connected to the interconnecting gas pipe (17). On the other hand, the
liquid side of the indoor heat exchanger (41) is connected, through the indoor expansion valve
(42), to a second interconnecting liquid pipe (12). The second interconnecting liquid pipe
(12) is connected to the connecting liquid pipe (19) extending to the outdoor unit (1A). The
indoor heat exchanger (41) is, for example, a fin and tube heat exchanger of the cross fin type.
An indoor fan (43) as an air conditioning fan is disposed adjacently to the indoor heat
exchanger (41). In addition, although Figure 1 shows only one indoor unit (1B), a plurality
of indoor units (1B) may be connected in parallel with each other.

COLD STORAGE UNIT



pressure gas pipe (15). [0048] The cold storage heat exchanger (45) is in
fluid conmuni cation through the | ow pressure gas pipe (15 with the third
port of the suction side three way switch valve (102). On the other hand,
t he i ndoor heat exchanger (41) is in flujgl comruni cation through the
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becones, degr ees I grade, and the refrigerant

circuit | a circuit in which the refrigerant is evaporated
at di ffe&%%uéégéggpta#%r €s. [0049] The cold storage expansion valve (46) is

an expanaﬁ,@gg]val V%chofdgg%%ﬁﬁgt EltkEhdhges AIFY i fviBRomthnidatioh ahipag the low

sensi ng I s di spose e gas side of the cold storage heat

exchanger, - {10 HROMIASRrt 6K GlRAHEA6n 6ide)thies wdyoswitotavalbe (102)f i n
and tube pr sggl%c %%?ﬁ%ﬁgiearj ‘%f t he crggs fin type. A cold st(g?age fan (47) as

a cool i n@Of ke bfhef MaRNSRE indislir aRaNekohahgert (4d) 49 i flaid cagmuhizatior tuhagly e
(45). FREEZE STORAGE UNIT [0050] The freeze storage unit (1D) includes a

freeze stigfep@anbRii faXPiRnA?y withlithe ascoad pontalfithgsitian siedheengery switthavalve
freeze storage expansion valve (52) as an expansi on nechanism The |i qltlji d
si de of te2) detre tixd evomyeobling oprkiangeodd. 5By adjustorent eof ¢bie flawy gaighby the
sol enoid valve (7b) and the freeze storage expansion valve (52), to 63
branch | isyeiich gidpehred Naylawdtehieadve (10R),fthe aefrigerant pressure(eveperatias Presepre) ofii d
pipe (11). 14 [0051] The freeze storage expansion valve (52) is, an .
expansi orthe ebMetayage hrat exohongeri@Febecomes lovierithancths Fefrigerant RS, (EYpRPTating
sensing bulb is disposed on the gas side of the fre zehst otr'fagge heat i
exchangerpresuye) ofhther indesr hGQtoP’éfg@“&"éaf"léxcﬁ:ﬁﬂﬁépc'(t 1 thg Jelrjghrant eXpRrating,
fi .
'n and ttgl?l%crature of the cold storage heat exchanger (45) becomes, for example, minus 10 degrees
Centigrade, while the refrigerant evaporating temperature of the indoor heat exchanger (41)
becomes, for example, plus 5 degrees Centigrade, and the refrigerant circuit (1E) constitutes a
circuit in which the refrigerant is evaporated at different temperatures.
[0049] The cold storage expansion valve (46) is an expansion valve of the temperature
sensing type and its temperature sensing bulb is disposed on the gas side of the cold storage
heat exchanger (45). The cold storage heat exchanger (45) is, for example, a fin and tube
heat exchanger of the cross fin type. A cold storage fan (47) as a cooling fan is disposed
adjacently to the cold storage heat exchanger (45).
FREEZE STORAGE UNIT
[0050] The freeze storage unit (1D} includes a freeze storage heat exchanger (51) as a
cooling heat exchanger and a freeze storage expansion valve (52) as an expansion mechanism.
The liquid side of the freeze storage heat exchanger (51) is connected, through a solenoid
valve (7b) and the freeze storage expansion valve (52), to a branch liquid pipe (13) branched

off from the first interconnecting liquid pipe (11).



heat exchanger of the cross fin type. A freeze storage fan (58) as a
cooling fan is disposed adjacently to the freeze storage heat exchanger
(51). BOOSTER UNI'T [0052] The booster unit (1F) includes a booster
conpressor (53) and a supercooling heat q4&xchanger (210). [0053] In order
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gas pi pe%?Tﬁwmd off fromthe | ow pressure gas pipe (15). The branch
gas pipe I's provided with a check valve (7) and an oil separator
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pi pe (SQanﬁM%angmgheck valve (7) is connected between the connecting gas
pi pe (54) on The suction side of the booster conpressor (53) and the

downst r eamos3]de Ofn okdee tifd ehek refaibatent( evapofatinh @elaperatife 9f thepfrpere(stépgo hesthe
di scharge side of the booster conpressor (53). The bypass pipe (59) is

conf i gur efclgagéh@l) mah €ill bdlew hhostdgeramt @vpparsting tefripsiaturs of thexmddistdrage hoat
failure or the like, the refrigerant bypasses the booster conpressor (53).
[0056] Theclzmpar 6150 thegrefrégeram xis hwvoextage( Qdpresssd; ipbtheevagds ithe refrigerant ised
pl ate heat exchanger. A plurality of first flow paths (211) and a
pl ur al i t yompressmioly tel inverpeatcompas) (2) as avelloas e therbaoster sompreses| 53y Hhst
exchanger (210). A third interconnecti ng liquid pipe 15 (18) if) br anc?ed
of f fromrefhigertant svaponating: tammeeatinegof ithpuiigess plorqgel heat exghanges (51 Busglaltr
211
( ) example, at minus 40 degrees Centigrade.
[0054] The gas side of the freeze storage heat exchanger (51) and the suction side of the
booster compressor (53) are connected to each other by a connecting gas pipe (54). The
discharge side of the booster compressor (53) is connected to a branch gas pipe (16) branched
off from the low pressure gas pipe (15). The branch gas pipe (16) is provided with a check
valve (7) and an oil separator (55). An oil return pipe (57) having a capillary tube is
connected between the oil separator (55) and the connecting gas pipe (54).
{0055} Abypass pipe (59) having a check valve (7) is connected between the connecting
gas pipe (54) on the suction side of the booster compressor (53) and the downstream side of
the check valve (7) of the branch gas pipe (16) on the discharge side of the booster
compressor (53). The bypass pipe (59) is configured so that, when the booster
compressor (53) is stopped due to failure or the like, the refrigerant bypasses the booster
compressor (53). |
[0056] The supercooling heat exchanger (210) is implemented by a so-called plate heat
exchanger. A plurality of first flow paths (211) and a plurality of second flow paths (212)

are formed in the supercooling heat exchanger (210). A third interconnecting liquid pipe



of the supercooling heat exchanger (210) forms a part of the first

I nterconnecting liquid pipe (11), while the second flow path (212) forns a
part of the third interconnecting liquid pipe (18). [0057] A supercooling
expansi on val ve (223) is disposed betweeqsthe branch point at which the
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heat exchﬁ§ e between a flow of refrigerant through the first flow path
(211) and“a”flow of refrigerant through the second flow path (212), when
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CONTROL SYSTEM

[0059] The refrigerant circuit (1E) is provided with various sensors and various
switches. A high pressure sensor (61) for detecting the pressure of high pressure refrigérant
is provided in the vicinity of the third port of the discharge side three way switch valve (101)
of the outdoor unit (1A). The inverter compressor (2) is provided with a discharge
temperature sensor (62) for detecting the temperature of high pressure refrigerant.

[06060] Low pressure sensors (65, 66) for detecting the pressure of low pressure
refrigerant and a suction temperature sensor (67) for detecting the temperature of low pressure
refrigerant are provided in the vicinity of the suction pipe (6) of the inverter compressor (2).
[0061] Additionally, the outdoor unit (1A) is provided with an outside air temperature
sensor {70) for detecting the temperature of outside air.

[0062] The indoor heat exchanger (41) is provided with an indoor heat exchange sensor
(71) for detecting the temperature of condensation or evaporation, i.e. the temperature of

refrigerant, in the indoor heat exchanger (41), and a gas temperature sensor (72) for detecting



16 the tenperature of gas refrigerant is provided on the gas side thereof.
In addition, the indoor wunit (1B) is provided with a roomtenperature
sensor (73) for detecting the tenperature of indoor air. [0063] The cold
storage unit (1C) is provided with a colqgstorage tenperature sensor (74)
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various swtches are fed to a controller (80) (shown only in Figure 1).
The cont M9EAMT(80) is configured, such that it controls the volume of the
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control fcaﬁ?bm&{ﬁgﬂﬁ%pé@{dﬁg%ﬁ?&esq{tlgeémségort of the discharge side

three wa s fu cl osed when the outdoor heat

y
eXChf’J‘ngero@oﬂap bec pfksut 8fEnalk AR F Riioud Serdofsoid| fhorR ftheWirivs alvitchds dré éed to
refrigerant flows towards the third port of the discharge side three way
swi tch val daitdolierl{80) ?h&mhﬁoﬁ] herFipaedl). WIae doligolletd@0y ishemifiguseds bactgthat (t41)
becones a condenser during the heating operation node and is at thereto
of f,  t heohtibls theP@lame of thelihvereek oomgressm (2).result of which all of the
refrigerant flows towards the second port. In addition, during the heat
recovery [0pgS]at i oin addition,nthettontrolidre(80hdontrolaehe opemtitmnfdhe (efnigeramidcirgyat
out door heat exchanger (4) each operate as a condenser, it is control]|ed
such t hat{1Ehefos estahlisipng topefatione mids céwitahing i (deolingr operatign Jupdes Hrefrigegation
(101) is placed in the open state so that the discharge pressure falls
bel ow a mpetation model coplipgirefrigeratipmhopsraiion Teodse nBeptings ppeighion cmede.n f1rsk he
di scharge pressure of the inverter conpressor (2) exceeds .a certain, |.evel.

heating/refrigeration operation mode, second heating/refrigeration operation mode, and third

heating/refrigeration operation mode).

[0066] By control from the controller (80), the second port of the discharge side three
way switch valve (101) is fully closed when the outdoor heat exchanger (4) becomes an
evaporator, as a result of which all of the refrigerant flows towards the third port of the
discharge side three way switch valvé (101). On the other hand, when the indoor heat
exchanger (41) becomes a condenser during the heating operation mode and is at thermo off,
the third port is fully closed, as a result of which all of the refrigerant flows towards the
second port. In addition, during the heat recovery operation mode in which the indoor heat
exchanger (41) and the outdoor heat exchanger (4) each operate as a condenser, it is
controlled such that the secofld port of the discharge side three way switch valve (101) is
placed in the open state so that the discharge pressure falls below a certain level, when the
high pressure sensor (61) detects that the discharge pressure of the inverter compressor (2)
exceeds a certain level.

[0067] By control from the controller (80), the third port of the suction side three way

switch valve (£02) is constantly placed in the closed state when the first system circuit is not



[0067] By control fromthe controller (80), the third port of the suction
side three way switch valve (102) is constantly placed in the closed state
when the first systemcircuit is not 17 in use, i.e., when only the indoor
unit (1B) is placed in operation. [0068]1Zn the present enbodi nent, the
controller (80) is not provided w an . inhi.bitor . part (81) shown in

Fi gure 1in R@W-h@mﬂ@%d?@m]&ﬁﬂmﬁ 1{19865359% geration apparatus (1)

of the present enpodi nent perforns the aboye- ' 4 ?
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the feature @&Ajhe present_invention appears. [0070] The heating node is
sel ect i vEry @Rishewrdp Fighrehnt rol exercised by the controller (80), to any

one of t t aneration node, the first heating/refrigeration

operati oﬂﬁﬁﬂﬁﬁ*’bn‘gﬁgﬁéé@@ heati ng/refrigeration operation node, and the
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second perda-qh wilith dlb $6RAAE SEuR! flEschiinSentisivappeis! ch val ve (101) i's pl aced
e.

I n the cl'0Sed sta e third port of the suction side three way swtch

valve (1 hs pl tthet i Sritchéll, d§ctichireNexertisedsy dreaionitrobén e
(7a) of ﬁﬁée‘?d]col d%g?g?éat{ghg lﬁﬁ?‘fis%%%)etlgﬂgrst #g sofugnoi d v?;l( ve (7% of the

freeze St(ﬁé)?aﬁmﬁe SE4E) hadifgRipefidninlode] 1R fsOheting/refrigeralion Bp¢ration mede,
above state, refrigerant discharged out of the inverter conpressor (2).
passes t hhOkaHnd B&tiﬂﬂ&ﬂi%&%i‘on@peﬁiﬁi@ndﬁ&lﬁb and) ehesthitd hehtimgrofiigeratipn eperatigm, e
(101), then through the Tour way switch valve (3A), and then through the
I nt er conngsdd. Ng gas pipe (17) and flows into the indoor heat exchanger
(41) where the refrigerant condenses to a liquid refrigerant. The liquid
ref ri ger FBEATINGSOPERAKION MODE:ond i nterconnecting liquid pipe (12) and
enters the receiver (14). Subsequently, the liquid ref_r'geragt f|0\ﬁsh.

t hrough t[b@7Heat i Mhischqatingioperation mode is an operation mode which provides only heating

by the indoor unit (IB). The four way switch valve (3A) changeé state to the ON state, as
indicated by the solid line of Figure 6. The second port of the discharge side three way
switch valve (101) is placed in the closed state. The third port of the suction side three way
switch valve (102) is placed in the closed state. In addition, the solenoid valve (7a) of the
cold storage unit (1C) and the solenoid valve (7b) of the freeze storage unit (1D) are placed in
the closed state.

[0072] In the above state, refrigerant discharged out of the inverter compressor 2)
passes through the third port of the discharge side three way switch valve (101), then through
the four way switch valve (3A), and then through the interconnecting gas pipe (17) and flows
into the indoor heat exchanger (41) where the refrigerant condenses to a liquid refrigerant,
The liquid refrigerant flows through the second interconnecting liquid pipe (12) and enters the
receiver (14). Subsequently, the liquid refrigerant flows, through the heating expansion
valve (104), into the outdoor heat exchanger (4) where the refrigerant evaporates to a gas
refrigerant. The gas refrigerant passes through the outdoor gas pipe (9), then through the
four way switch valve (3A), and then through the suction side three way switch valve (102}

and is returned back into the inverter compressor (2). This circulation is repeatedly



val ve (104), into the outdoor heat exchanger (4) where the refrigerant
evaporates to a gas refrigerant. The gas refrigerant passes through the
out door gas pipe (9), then through the four way switch valve (3A), and
then through the suction side three vvayﬁ?/vitch valve (102) and is returned
back into the inverter conpressor (2),. s circulation is repeatedly 18
per f or medetformegiodhsrely eiteat roasp heatings 1 agstore heatingt or e heating. [0073] The
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exchangersa&é)waﬁg??%%ﬂggggéléﬁ%ﬁngg?;?ra%ﬁﬁlladg.I ve (3A) changes state to the

ON state, as | Ine of Figure 3. The second port of

the di schaRgE AEATTNG/ ERATSON OPERATHON MOpP! aced in the closed

state. The second port of the suction side three way swtch valve (102) is

placed inody operriet &tk hdakihg/AGTiBBraflon ldpRratidhenrotel i¥ adnv @pérdfion GhoddeviieH d
storage unit” (1C) and the solenord valvé (7b) of the freeze storage unit

(1D) are p%\ﬁﬂ@ﬁhdaﬂn%'b?_tﬁ@ﬁmo‘éi ahie (1B))Meobkn® by thecsll ktoragensit (1), hrdicooling
expansion valve (104) 'is placed in the closed state. [0076] In the above
state, alty thé frebiee starhgd @dt am), ditholarsipgdthe vtitdodr hdaeexakargdrdd). conpr essor
(2) is fed towards the third port of the discharge side three way switch
val ve (1q0975]The Thefoirgeayaswtitchambes3AN changes state tbabe Oespats vistindicated by thes A)
and then through the interconnecting gas pipe (17) and flows into the
i ndoor heatid éine lof Figare 341Thevsreond phet of thef disghargentide bretewayswiteh walye GO1Y is
refrigerant. The liquid refrigerant flows through the second .

placed in the closed state. The second port of the suction side three way switch valve (102)

is placed in the open state, Furthermore, the solenoid valve (7a) of the cold storage unit
(1C) and the solenoid valve (7b) of the freeze storage unit (1D) are placed in the open state,
while on the other hand the heating expansion valve (104) is placed in the closed state.

[0076] In the above state, all of the refrigerant discharged out of the inverter compressor
(2) is fed towards the third port of the discharge side three way switch valve (101). The
refrigerant passes through the four way switch valve (3A) and then through the
interconnecting gas pipe (17) and flows into the indoor heat exchanger (41) where the
refrigerant condenses to a liquid refrigerant. The liquid refrigerant flows through the second
interconnecting liquid pipe (12) and then through the first interconnecting liquid pipe (11).
[0077] One part of the liquid refrigerant flowing through the first interconnecting liquid
pipe (11) flows, through the cold storage expansion valve (46), into the cold storage heat
exchanger (45) where the refrigerant evaporates to a gas refrigerant. On the other hand, the
other part of the liquid refrigerant flowing through the first interconnecting liquid pipe (11)

flows, through the branch liquid pipe (13) and then through the freeze storage expansion



I nterconnecting liquid pipe (12) and then through the first interconnecting
liquid pipe (11). [0077] One part of the liquid refrigerant flow ng
through the first interconnecting liquid pipe (11) flows, through the cold
storage expansion valve (46), into the gg d storage beat exchanger (45)
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storage showcase cooling. In other words, the refrigeration capacity of

the col d rotd hehitdfy e $ boFeBktidp) Whild difaultdhdously. effectiestoripe Rbmphrtmentaguoliag, on
heat, is in balance wth the heating capacity of the indoor unit (1B), i.e.
the anougwt, cold seagestatcasscdiding andtireeadsiorh@ Shdveasse cealinger Jn othenwiordsy tu:.
[0079] In addition, the opening of each of the cold stage expansion val ve
(46) and refnigeratior empacityoofigiee exhibasd dreeva IstoeageS5adits §16upBY.hbat theeymeunt of
controlled by the tenperature sensing bulb, which is the same as in each
of the fevhpwitign bes st inohalamstewith SECORDIMEsanarity RIERRE degoor @il GHDRAT the
MODE [ 0080] The second heating/refrigeration operation npde is a heating
capaci t y amauatef condensatipn heatobereby W% heatiecayert isaghiessshci ty of the indoor
unit (1B) becones sml_us during the first heating/ refri%ergii odl 0 eé%} I on
mode. [ 0d84791As sHoasdition,the gpening of gachsekthe FolbsipEs grrampion yafve; (Ag) and the
operati Onfrerggg s?toéa?ge %xgaenas}on valve (52) is superheat degree controlied by the temperature sensing

bulb, which is the same as in each of the following operation modes.

SECOND HEATING/REFRIGERATION OPERATION MODE

[0080] The second heating/refrigeration operation mode is a heating capacity excess
operation mode in which the heating capacity of the indoor unit (1B) becomes surplus during
the first heating/refrigeration operation mode.

[0081] As shown in Figure 4, the second heating/refrigeration operation mode is a heat
recovery operation mode which is performed when the heating capacity of the indoor unit
(1B) becomes surplus in the first heating/refrigeration operation mode.

[0082] As a feature of the present invention, upon detection by the high pressure sensor
(61) that the discharge pressure of the inverter compressor (2) exceeds a certain level, the
second port of the discharge side three way switch valve (101) is caused to open by control
from the controller (80), and the refrigerant discharged out of the inverter compressor (2) is
distributed by the discharge side three way switch valve (101). Stated another way, the

refrigerant is passed through the third port to the indoor heat exchanger (41) at a flow rate



recovery operation node which is perfornmed when the heating capacity of the
I ndoor unit (1B) becones surplus in the first heating/refrigeration
operation node. [0082] As a feature of the present invention, upon
detection by the high pressure sensor (d4pl) that the discharge pressure of

e e
0
oon rﬁver@rf%tswgv%:@ el AR R S B
01
LD, ok el P BRRAA Tl 1D ek TFATHS g ABRS B RHED

of | ust A nount of condensation heat necessary in the indoor heat
exchangeaiqmﬂﬁgl})%&h@re the refrigerant condenses to a liquid refrigerant.
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refriger apht GRMEEASEA) m AffigeMitton8édsed &5 ani de %In%ézﬁﬂﬂ d THef Qe réffigerant
flows through the first liquid pipe (10a) ers the receiver (14), passes

through tidws ERORLE tthé Firkd Clib]hﬁll B éﬁe(mﬂ) emaﬁdtueormwar fLa)yy pdssése tiroggh alid
whi ch has passed through the heat exchanger (41) in the first

I nt er conneahedig! liguid Gige (19), (:in’ki) join00&lw Diieefeipkiant wiicte hamphssed thioegh the
refrigerant flow ng through the first interconnecting liquid pipe (11)

f1 ows i ntindédrédiestodxghstger 6di¢ imthatfirsbintercogecctingIiquichpipe (1le one part
refrigerant evaporates to a gas refrigerant. On the other hand, the other
part of t[f@84Jef ri geemnafter loowipay oftthe eefgigexant fibwing thironghr @@rfrrebmttrrgomeqmgj
pipe (11) flows into the freeze storage heat exchange (51) where the

ot her parliquid pipe dthH ftawsciptpibe &ebisst@r@gahgedsxral@meﬁg@ﬁgmhermhe oge pat asfriggaphint
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(51) where the other part refrigerant evaporates to a gas refrigerant. The gas refrigerant (i.e.,

tvr:w

the refrigerant evaporated in the cold storage heat exchanger (45)) and the gas refrigerant (i.e.,
the refrigerant evaporated in the freeze storage heat exchanger (51) and discharged out of the
booster compressor (53)) join together in the low pressure gas pipe (15), and the merged gas
refrigerant flow passes through the third port of the suction side three way switch valve (102)
and is returned back into the inverter compressor (2). This circulation is repeatedly
performed to thereby provide room heating (store heating) and storage compartment cooling
(cold storage showcase cooling and freeze storage showcase cooling) at the same time. To
sum up, the cooling capacity of the cold and freeze storage units (1C, 1D), i.e. the amount of
evaporation heat, is out of balance with the heating capacity of the indoor unit (1B), i.e. the
amount of condensation heat, and only surplus condensation heat is released outdoors in the
outdoor heat exchanger (4).

THIRD HEATING/REFRIGERATION OPERATION MODE

[0085] The third heating/refrigeration operation mode is a heating capacity deficiency



refrigerant flow passes through the third port of the suction side three
way switch valve (102) and is returned back into the inverter conpressor
(2). This circulation is repeatedly performed to thereby provide room
heating (store heating) and storage conpgrtnent cooling (cold storage
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ports of

second and thir the suction side three way swtch valve (102)
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cold storage unit (1C) and the solenoid valve (7b) of the freeze storage
unit (1D)openeta.aced in the open state. [0087] Accordingly, as in the
first heating/refrigeration operation node, all of the refrigerant
di schar ggdos7)t of Adverdingles terin cherfires heatingArfrigesation opaatitre modtoadl pEake
exchanger (41) where the refrigerant condenses to a liquid refrigerant.
The |i quirdfrigefant discharged butef the werteroodemessdr (B fflowgdntarthy indoondeatexchanger he
second interconnecting liquid pipe (12) into the first interconnectin
li quid pi(d® whaie thedefrigerant bendersesity erliquidiyefriggrastg] Thediquid I@gﬂéh'e(l-ﬁargtbe of
~the refrigerant flow ng through the first interconnecti ng diquid gi pe_gll)
fl ows i nteondenscd stfrigenant) flgavsiibrough Khenseaord intersynngpdngLigy Pé?f‘eaﬁmt the first
refrigerant evaporates to a gas refrigerant. 8{1 t he ot her hand, the other
part of tln@rq@pgqtg@rlmd Pipe Wl Qnd into the receiver (14).

[0088] Thereafter, one part of the refrigerant flowing through the first interconnecting
liquid pipe (11) flows into the cold storage heat exchanger (45) where the one part refrigerant
evaporates to a gas refrigerant.  On the other hand, the other part of the refrigerant flowing
through the first interconnecting liquid pipe (11) flows into the freeze storage heat exchanger
(51) where the other part refrigerant evaporates to a gas refrigerant. The gas refrigerant (i.e.,
the refrigerant evaporated in the cold storage heat exchanger (45)) and the gas refrigerant (i.c.,
the refrigerant evaporated in the freeze storage heat exchanger (51) and discharged out of the
booster compressor {53)) join together in the low pressure gas pipe (15), and the merged gas
refrigerant flow passes through the third port of the suction side three way switch valve (102)
and is returned back into the inverter compressor (2).

[0089] On the other hand, the other liquid refrigerant which has flowed into the side of
the receiver (14) passes through the second liquid pipe (10b) and then through the heating
expansion valve (104) and flows into the outdoor heat exchanger (4) where the refrigerant
evaporates to a gas refrigerant. The gas refrigerant flows through the outdoor gas pipe (9),

passes through the four way switch valve (3A) and then through the suction side three way



through the first interconnecting liquid pipe (11) flows into the freeze

st orage heat exchanger (51) where the other part refrigerant evaporates to
a gas refrigerant. The gas refrigerant (i.e., the refrigerant evaporated
in the cold storage heat exchanger (45)) nd the gas refrigerant (i.e.,

the refriger ev rated in t freez tora e heat exchanger (51) and
di schargé&"“ﬁﬁl alye (ﬁﬁ’g m@d&éﬁtéﬁmag’ ?C?IBPWSSPB ther in the | ow
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returned back into the inverter conpressor (2 [0089 On the ot her hand,
t he ot her(stpiechratingednd sforagatcompagmentisodl] di viorege Beowgage cpeling prd freeze
receiver (14) passes through the second liquid pipe (10b) and then through
t he heat isngageestparaso rovling)e [l @djer anskds,| thescoolihg dapscityuofitier chidaand freeze
exchanger (4) where the refrigerant evaporates to a gas refrigerant. The
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(4). EFFECTS OF THE FI RST EMBODI MENT [ 0091] As described above, in

accor dancabodinenththe rrefrigegant aliscbargep pat ef the ¢ompressot ) it idisgributediaftsirrheing

the refrigerant discharged out of the conpressor (2) is distributed, after

bei ng f Iffyw-fad eomulledty 8d thicctwsy switevalay (F0%)} hthe dhdeor (hiBtLdxchungdri@1)
i ndoor heat exchanger (41) and the outdoor heat exchanger (4). This
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only an anount of heat requitred in the indoor heat exchanger (41) of the
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second h% Et zﬁ%orb fdrl}n U %ld s?orggceflg t c%hanger (45) and the freeze storage heat exchanger
(51) during the heat recovery operation mode (the second heating/refrigeration operation
mode), while surplus heat is diechargcd to the outside in the outdoor heat exchanger (4).
Consequently, comfortable air conditioning can be provided by preventing the discharge
pressure of the inverter compressor (2) from falling too low. Besides, the heat absorbed in
the cold storage heat exchanger (45) and the freeze storage heat exchanger (S1) is properly
collected, thereby making it possible to accomplish a marked improvement in heat efficiency.
SECOND EMBODIMENT
[0092] The present invention provides a second embodiment which is a modification of
the first embodiment in that the controller (80) includes an inhibitor part (81) as an inhibitor
means (see Figure 1).

[0093] The inhibitor part (81) is configured such that it inhibits the indoor heat

exchanger (41) from lowering in its condensation capacity when the refrigerant flow rate is



node), while surplus heat is discharged to the outside in the outdoor heat
exchanger (4). Consequently, confortable air conditioning can be provided
by preventing the discharge pressure of the inverter conpressor (2) from
falling too | ow. Besides, the heat absord@ged in the cold storage heat

exchanger (4 and the freeze storage heat exc ger 1) is properl

col | ect edf,anﬁi@wetb; digghargg side theresyvay switgh aehfsr@ﬁl ps a(fﬁ)él‘f ke Cgﬂtﬁﬁg‘%ﬁﬁ% in
heat efficiency. SECOND EMBCDI MENT [ 0092] The present invention provides a
second enYorti speeifically, the inbibitorpart {8Ddewers the airvelume ekthe outsioar fan@E) of theat
the controller (80) includes an inhibitor part (81) as an inhibitor neans
(see Fi gureat dgurcd §iA0 BkatTénechhmder [{#Y. OrIf plee heatihg) capacioof thguinddorsheah exthmngert
inhibits the indoor heat exchanger (41) fromlowering in its condensation

capaci ty @ieRalishe ra8f Exig@hed Ritent Qliringt el ﬁcaz?’rccw’dr}/ egbdpatidnh enodie S@hé@rsgeord de
three way switch valve (101) as a flow rate controller neans. More

20 o A7 WBARGEpT ARyt

capacity ,pf.the i ndoor, heat hanger . (41) falls to.an extre e nk,:
Gur g+ HE° indde bt Beitvpeg saPLEOR1oREre  Tho Bl AT PR B
operation node), the inhibitor part (81) inhibits tz?g Jheati n% capaci t! of
the i ndod@PHatTals hamh gelrerpe e tent 1 the BIWSRSTRPMATRSSOE s RBFALCY GoqtippQusly, iy
where the heating capacity falls to an extrenme extent if the inverter
conpr essdhe game cenditien, dheinhibitoripatd81) iphibits suple aghop i tediegtieg capagity of the
I nhi bitor part (81) inhibits such a drop in the heating capacity of the

i ndoor headomheftaxglangerd®@l). [ 0094] The inhibitor part (81) lowers the air
vol ume of the outdoor fan (4F) when any condition of the follow ng

condi ti orfe094]l ) - (Nihg inksEbitdt par{ AP Mwéralthe aif Rolumd oD cuitdook €ap GHDtwhiean any
detected by the outside air tenperature sensor (70) is |lower than a

speci f i ectoh8iB8 R tHe 111 onl1B86{a1(ph1)is A2e pressure of high pressure
refrigerant of the inverter conpressor (2) detected by the high pressure

sensor ( Ghgod)s 'Oggg;t THEBuRoSPEF tdoyRdatRlCRTth & %ﬂueeom& 99)%i¥he&,54rzmaJ Sisor

1
condensat’ on 't enp ure of the indoor heat exchanger (41) detecte

(70) is lower than a specified temperature value.

[0096] (b1): The pressure of high pressure refrigerant of the inverter compressor (2}
detected by the high pressure sensor (61) is lower than a specified pressure value. |
[0097] (c1): The condensation temperature of the indoor heat exchanger (41) detected
by the indoor heat exchange sensor (71) is lower than a specified temperature value or the
condensation temperature of the outdoor heat exchanger (4) detected by the temperature
sensor (not shown) is lower than a specified temperature value.

[0098] (d1): The difference between the suction temperature of the indoor unit (1B)
detected by the room temperature sensor (73) (the temperature of indoor air) and the set
temperature of indoor air is greater than a specified value.

[0099] (e1): The indoor air temperature of the indoor unit (1B) detected by the room
temperature sensor (73) (the suction temperature) is lower than a specified temperature value.
[0100] (f1): In the case where the indoor unit (1B) is installed in plural number, the

number of indoor units (1B) in the thermo-off state (i.e., the number of indoor units (1B) in



by the indoor heat exchange sensor (71) is lower than a specified
tenperature value or the condensation tenperature of the outdoor heat
exchanger (4) detected by the tenperature sensor (not shown) is |ower than
a specified tenperature value. [0098] (dpg: The difference between the
suction tenperature of the indoor unit (1B) detected by the room

t enper at uhehsating operaia) stoppral statmpisdess than aiperifigdyrlugi r) and the set
tenperature of indoor air is greater than a specified value. [0099] (el):
The indoqoi@i]r te(@hr Therdiff@tndichbetivecwolie swition(tBinpeetwe taf th ol storagennit
tenperature sensor (73) (the suction tenperature) is |lower than a specified
t enper at e téipdfrS SGRoMTS) §tHeh®mpasaht temperdthtd) of s
i nstall egiie%ﬁgéleggglby%%%%giﬁ §t¥)fha)§e nulr)rber of indoorquni ts (1B) in the

‘t her no- of t l. 8 fogd | ' : t4 ng
oper at o ol Srouchtt AR IREEoIE sl A Rmidelch S ohop Budd s Tty Mgl
difference hetyween the s il on tenperature of the cqold [ | (ue
det et od B§IRHG VEBPATALOA TSR BErErLPE SuenebIaprigtoth FlE 3Gzt Blokage i
tenperature of the cold storage showase) and 2!53 col d storage conpart nent
set t enpeBY detected byshe freezsasiorage tomperatprssensar (45)¢the F@“Eﬁr?'?‘@'&éﬁeger REeen
the suction tenperature of the freeze storage unit (1D) detected by the
freeze sttbe frgezetstorpes stowrcase) and the ft By sIOFge COTMPEMEREYRt tamenpsangs i§ lQvegrthan e
freeze storage showase) and the freeze storage conpartnent set tenperature
is |ower ddpacified valweci fied value. [0102] (hi): The difference between the
evaporating tenperature of the cold storage heat exchanger (45) detected

by the cqodozit or agen)hegheatifbRnecbarize® the Sripofdtinggmpenatirelefl the voltirstoragd d
storage unit (1C) and the cold storage conpartnment set tenperature is |ower

than a spagl d’h%%e{f%hsbedé?éczédﬁey tief dd SlAFReMRMVERNaAREAYGNAbASOWR) provided

tenperature of t réeze storage heat exchanger (51) detected by the

freeze sto r[?@?%%?%%aéﬁ%ﬁgﬁﬁ and ﬂ?co{olé E'tgfag§ g ME&;’dlegﬁe%pemufehﬁ 10w &8s a

st orage uni eeze storage-conpartnent set ‘tenperature Is

| ower than .a spegified value. 03 en _any..one_of ve HENeI
(al)-(hl )Sng%ﬁétvzaﬁ‘ﬂ'@ ‘ﬁ% éﬁ#ﬂ&“éa%%@f’%@% FaPoRtiE %frgp%f%&g%?? g’r?ef’g%ggér‘#agy
Therefor eﬁea% Q}?chgrlxéer \fgll)udré?ec?gd I;yht%e %uetégco&ngg Rea(t %Eg:halnzc geen%&e &1%? (sjhc;vx(f)n) provided

in the freeze storage unit (1D) and the freeze storage compartment set temperature is lower
than a specified value.

[0103] When any one of the above conditions (a1)-(h1) is met, the heating capacity will
fall to an extreme extent. Therefore, the air volume of the outdoor fan (4F) is decreased to
thereby inhibit the heating capacity from lowering. This ensures without fail that the indoor
heat exchanger (41) secures a specified heating capacity. On the other hand, when such a
condition becomes no longer existent, the air volume of the outdoor fan (4F) is increased to
its original air volume value. The other configurations, operations, and working-effects of
the second embodiment are the same as the first embodiment.

THIRD EMBODIMENT

[0104] The present invention provides a third embodiment in which, contrary to the
second embodiment in which the air volume of the outdoor fan (4F) is decreased by the

inhibitor part (81), either the air volume of the cold storage fan (47) of the cold storage heat



t hereby inhibit the heating capacity fromlowering. This.ensures w thout
fail that the indoor heat exchanger (41) secures a specified heating
capacity. On the other hand, when such a condition becones no | onger
exi stent, the air volume of the outdoor 4mn (4F) is increased to its

original air vol val ue, The ot her configuratipns, ,operations, and

wor ki ng- EFFRADEEr g‘{?i Qri eé‘é‘cb&&lm&f}t}o‘E}F eSS gtﬂéﬂ&%@ﬂsféﬁ% Ogéhet Ec4¢; jtgrage heat
enbodi nent. THI RD EMBODI MENT [0104] The present invention provides a third
embodi mersEchargah(Sdhis inereasest by the inhibitorsparbfd).c nBlatedmanther wayythe anhikidorspart
vol une of the outdoor fan (0) is decreased by the inhibitor part (81),

ei t her t H8L)aforciblylinerease$ either thebehpotainggapdcity df4lig calfl stonagecheati exthanpeyd4beat
25 exchanger (45) or the air volune of the freeze storage fan (58) of the

freeze stRnRgevAPRAting ApRANISY the Tlekzé StordpRIRAG eﬁuﬁu%éﬂ{s_l)i, miirEby Shigicing the
(81). Stated another way, the inhibitor part (81) forcibly increases

ei ther t hﬁaﬁ’%%ﬁftg%ﬁQBﬁﬁﬁ% Ofhd Bf Wﬁﬂe%%@%l&%%%ﬁ?a%%m(l‘ﬁé)air or

t he evaporatihg capacity o freeze storage heat ex e t her eby

i nhi biting,the eatin apaci.t omlowerin e.al . d
storage f %\unﬁl?f n})e?fr?%g qurgge kﬁﬁy {f#\‘e lso*ncfﬁ\%gec# Prgdeezr-(laiﬂcsf %‘rl%gceéﬁ) g‘?\r&( @%Shtersgc&i)d

I ncreased ynder the sane conditions, as t second e lJjrent, .

whenover CIRPOEBERH b0 BRI EN G e Fordngs; G el Hie other
configuratigns, operations, and working-effects are the sape as_ the second
enbodi merfenfigyratipas,opavaicams)aNrprkieest Hagtearg thessame asthe srcpah epbadimeat. o
fourth enbodi nent in which, contrary to the second enbodi nent in which the
ai r vol uBOURTHhEMBODIMENIN (4F) is decreased by the inhibitor part
(81), either the opening of the cold storage expansion valve (46) or the
openi ng [0103]he f Mhezresthpimgntiax providesrs foaktheemitiiliment innehiehseshtra®y & ¢hk
anot her way, the inhibitor part (81) forcibly increases the evaporating

capaci ty setoridnémbedifhefit 81 adechNAR! aif ¥6RARIEE tHetONtdOsr fARC(4FY\ig et RbscdTby the
capacity of the freeze storage heat exchanger (51), thereby inhibiting the

heating ;fRBAG é}%’t tsg%reiihemei@tgﬁmyw (P& Sbritle dxpEnsS Falod RIGDR tRXORASHEN

val ve (46) or t eni ng of “the“freeze storage expansion valve (5 S

bt A T T
(81) forcibly increases the evaporating capacity of the cold storage heat exchanger (45) or the
evaporating capacity of the freeze storage heat exchanger (51), thereby inhibiting the heating
capacity from lowering. The opening of the cold storage expansion valve (46) or the
opening of the freeze storage expansion valve (52) is increased under the same conditions as
the second embodiment, i.e., whenever any condition of the conditions (al)-(h1) is met. The
other configurations, operations, and working-cffects are the same as the second embodiment.
The cold storage expansion valve (46) or the freeze storage expansion valve (52) in the fourth
embodiment is not an expansion valve of the temperature sensing type but is formed by a
motor operated expansion valve the opening of which is controlled so that the degree of
superheat, which is a difference between the refrigerant evaporating temperature of the heat
exchanger (45, 51) detected by a temperature sensor and the gas refrigerant temperature at the
exit thereof detected by a temperature sensor, becomes a specified temperature value.

FIFTH EMBODIMENT



ot her configurations, operations, and working-effects are the sane as the
second enbodi nent. The cold storage expansion valve (46) or the freeze
storage expansion valve (52) in the fourth enbodinent is not an expansion
val ve of the tenperature sensing type b@6is forned by a notor operated

expansi o ve t openi of .which.i,s ¢ r gl . so. that, .t;he

super heaﬂ?il@érli ch H@e é’%ﬁeflpg}vgﬂg%“ PETYide 2 ?ﬁ@ P@W&‘&@P&ﬁ? V&elvé\}bo"‘fogﬁ ?{R’S% e
tenperature of the heat, exchanger, (45, 51) detected_ by t.enper at yre
sensor afcandecrgbrdiment, ingwhigh; the Al ¥plumey eg she pwidoorofany (4B ds desreassfchy the by
a tenperature sensor, becones a specified tenperature value. FIFTH

EVBODI MVENmhibBor papt1(84), thmbgrites gart (Bhvinercases the volutheof 4he invererappiaessent2)i n
whi ch, contrary to the second enbodi nent in which the air volune of the
out door flanthet Mordss tieinhibdtae gato YSI)Horciblphndredses theaoperatiig)capadity dfrihé biveder
part (81) increases the volume of the inverter conpressor (2). [In other
wor ds, 1t Remiphdtsér (29 theRbY iaRibitingthe hehting Bipabity Boni RRvARRY atTheGohaRéof the Of
the inverter conpressor (2), thereby inhibiting the heating capacity from
| oweri ng.; f o 2 1aS 1 23 ethbeBfRentt he
sane condlllgl oﬂ\ségiggfgﬁﬁ% gﬁ%ﬁnéﬁ%ﬁg%gﬁ%ﬁ@ma@%&hd esmg?/g?éqgéncg com#t i or{l of
‘the condi.tio al)-(hl) is ne The .0t her, copbigurati | and
wor ki ng- dfroRteelayhesnditfon St e ongiogh (e DAL BR CBRe qneEfaligRiies
[0107] The present i nventign provides a sixth enbodi nent in which, contrary
Lo the SREEHENSABAHORERE-SHRCRATE e SHRE & o sEFRREFmHOERENts Ut door 1 an (4F)

I s decreased by the inhibitor part (81), the inhibitor part (81) increases
t he numbdIXJFH EMBOIMMENIpr essors (2) to be operated. In other words, the
i nhibitor part (81) forcibly increases the number of inverter conpressors
(2) to bdObEHr at e@he tpresesbinvientiom ptavidest 4 sixtle znibodineen o i which,r eamtiaria they.
The nunber of inverter conpressors (2) to be operated is increased under

t he sane secyidi émbedimast it kbichethenddr estuael o e outdeor, fanh @D \ie rdeareysedobndithe on
of the conditions (al)-(hl) is nmet. The other configurations, operations,
and wor KijagibRés gt B13M8e iilEbita PArtA@1) hRreaseohe nafbebfMitrer dompréosi(@) to

enbodi nent, the inverter conpressors (2) are connected in parallel wth

each ot Rglyperated. In other words, the inhibitor part (81) forcibly increases the number of inverter
compressors (2) to be operated, thereby inhibiting the heating capacity from lowering. The
number of inverter compressors (2} to be operated is increased under the same conditions as
the second embodiment, i.e., whenever any condition of the conditions (al)-(h1) is met. The

other configurations, operations, and working-effects are the same as the second embodiment.

In the sixth embodiment, the inverter compressors (2) are connected in parallel with each

other.
SEVENTH EMBODIMENT
[0108] The present invention provides a seventh embodiment in which, contrary to the

second embodiment in which the air volume of the outdoor fan (4F) is decreased by the
inhibition part (81), the inhibitor part (81) establishes a bypass between the discharge and
suction sides of the inverter compressor (2).

[0109] As shown in Figure 6, an auxiliary passageway (90) is connected between the

discharge and suction pipes (5, 6) of the inverter compressor (2). The auxiliary passageway



SEVENTH EMBODI MENT [ 0108] The present invention provides a seventh

enbodi nent in which, contrary to the second enbodinent in which the air
vol une of the outdoor fan (4F) is decreased by the inhibition part (81),
the inhibitor part (81) establishes a bypass between the discharge and
suction sides of the inverter conpressor (2). [0109] As,sho ig)lgi ure_ 6,
an auxi | i@9)ispprexilgdweith ap@pxiliary yalve (PEY2h 8t Pﬁ@anmc\ggfeg lloydng are
suction pipes (5 6) of the inverter conpressor (2). The auxiliary
passagewapndifiong djer vehighr the iinkdbiitev pant $A) plares the ayxiliary alyodl) ixsthe opgn state
mechanism The follow ng are conditions under which the inhibitor part
(81) pl ageshdthie: mﬁd@gmagwa@e@opih)mm fldidlyapanmstiedtive. so that t he

auxi liary passageway (90) 1s made fluidly comunicative. [0110] (a2): The

out door  gpf1gjenperah! S tedperitere i SEEb Pite RTINS hititeihPeraRIAS S¥nsor
(70) is ﬁpgﬂr thgang)?ﬁslepggt?fsﬁd %ég‘yrr%erarteure val u}:. e[0111] (bZ)?chhe

pressure i fe ' the inverter conpressor (2)

det ect ed (z{,) 1?%%hﬁ?gﬁﬁ%%éggfl}?&e[e?&%%&c(ﬁ?'i s higher than a specified
pressure e. [ 2 c2): The, copdensation.tenperature of the in r
heat exck[éﬂ}zr (4%]2])(11{[1%@3{ ugg of ﬁﬁg RTR¥YGT rqj@g?rr;;&(gﬁgﬁggvgret%rsggm}(ry%%i(%)

| ower than a specified tenperature_ value or the cqpdensation tenperature
of the ouletrstad bydhe highdressuessepspr (ﬁBtlé&E'@Sf@?“laﬁBc‘Pgﬁ‘g%?‘ﬁ? ¥alueensor (not
shown) is higher than a specified tenperature value. [0113] (d2): The

di f f er end811Ht we e fcD)hEhescandensation tqmepesaturecofghe indgor hrsbexchanger (#pietected by
detected by the roomtenperature sensor (73) (the tenperature of indoor
air) and théidndotr heeppeimage sensot (71)disolovairrthars al spesiftedavempesturei Yales ov dhaie.
[0114] (e2): The indoor air tenperature of the indoor unit (1B) detected by

the roomcoh@Melat WiBpffd bf ¢s3 bufdobe hestC txahanfee NP rdetdctes) by thbitghperatuban
a specified tenperature value. [0115] (f2): In the case where the indoor

uni t (1B)geh ﬁ@ttsﬁb\kfﬂf(ji_silﬁg&}ﬁ]aﬁla JPUERRH terhpt@atuftiides, of indoor unit (1B) in
e

t he th_errm-o{:‘( state (i.e’, e nunmber of ‘indoor units (1B) in the heating

oEe o TR0 BB LR e SRR el B0 et
detected by the room temperature sensor (73) (the temperature of indoor air) and the set
temperature of indoor air is less than a specified value.
[0114] (€2): The indoor air temperature of the indoor unit (1B) detected by the room
temperature sensor (73) (the suction temperature) is higher than a specified temperature value.
[0115] (f2): In the case where the indoor unit (1B) is installed in plural number, the
number of indoor unit (1B) in the thermo-off state (i.e., the number of indoor units (1B) in the
heating operation stopped state) is greater than a specified value.
[0116] That is to say, when any condition of the above conditions (al)-(hl) is met, the
heating capacity will fall to an extreme extent due to the storage of liquid refrigerant in the
indoor heat exchanger (41). Therefore, the amount of refrigerant to be supplied is reduced to
thereby inhibit the heating capacity from lowering. This ensures without fail that the indoor
heat exchanger (41) secures a specified heating capacity. On the other hand, when such a
condition becomes no longer existent, the auxiliary valve (91) is closed. The other

configurations, operations, and working-effects are the same as the second embodiment.



heating capacity will fall to an extreme extent due to the storage of .
liquid refrigerant in the indoor heat exchanger (41). Therefore, the
anount of refrigerant to be supplied is reduced to thereby inhibit the
heating capacity fromlowering. This ens%g es without fail that the indoor
heat exchanger (41% secures a specified heating capacity. On the other
hand, whéd WEENR becormes no | onger existent, the auxiliary
valve (91) is closed. The other configurations, operations, and

wor ki ng- §0¥16¢t s ailke phesemamesmionthevidescan dightiboubodiment gwhighGsomirary to the
"EMBODI MENT [0117] The present invention provides an eighth enbodinent in
whi ch, cQadond embdlihb® inSRGRACHE HAOFHIERR of theVhitédortfae (@F) iy dbcremsedfby e
outdoor fan (4F) is decreased by the inhibition part (81), the inhibitor
part ( 81@.14@%&@3@311} itk $A7 (Bf) falfealdddAOkir Vel 3 4R indb6tcLah TIBP6E

heat exchanger er ein Itor part (81) forcibly

' th ' It f the ind . .

thor by THHPABPYY G ERRRECH ARG dauRt G B RRIYSE Bh BHLUBRARY ibbees i

the ind f 43) is | ¢ d d th dif.i th th
embod moRPrImREE Cabrearahe HAPOCBALFIhBIESIDn T EPEE P BrATRAFRIEY

met. The other configurations, operations, and working-effects are the
same as fiem bwesing. oitivietume O&HMQMM@?@PQSTdW@ﬁ SRIBE GRRd1tipRs
the foregoing first to eighth enbodinents, the present invention nmay be
conf i gur asl tizssdvehihosmbodiftiQji.el, wheneverianytconditiongifithe eonditions (r23-(ID)He met.
di scharge side three way switch valve (101) serves as a flow rate
control | ahenBes coafigitationy, dpeeationsit and ombrkirg-effdves talwr akte \same swithe sevaid/e
(101) may be forned 1n a sinple structure without a flow rate control
functi onemboRinkdhts case, the three way switch valve (101) and the heating
expansi on valve (104) forma flowrate controller nmeans wherein the
openi ng Fﬁfé sion valve (104) connected to the end which
becones ?TO\%%S reatr)n S1de Zﬁd t hereof during the heat recovery operation

e e dFS) ek st U RGOSR, B il i
exchangel  (hd coititutads Foliowe: neat

[0119} In the first to eighth embodiments, the discharge side three way switch valve

-

(101) serves as a flow rate controller means capable of flow rate control. The three way
switch valve (101) may be formed in a simple structure without a flow rate control function.
In this case, the three way switch valve (101) and the heating expansion valve (104) form a
flow rate controller means wherein the opening of the heating expansion valve (104)
connected to the end which becomes a downstream side end thereof during the heat recovery
operation mode is controlled so that the refrigerant discharged out of the inverter compressor
(2) is distributed in proper amounts to the indoor heat exchanger (41) and the outdoor heat
exchanger (4). In this case, as a flow rate controller means, any four way switch valve
having a simple structure without a flow rate control function may be employed. In any
case, the refrigeration apparatus (1) with high efficiency can be obtained, as in the foregoing
embodiments.

INDUSTRIAL APPLICABILITY



exchanger (4). In this case, as a flowrate controller means, any four way.
swtch valve having a sinple structure without a flowrate contro
function may be enployed. In any case, the refrigeration apparatus (1)
with high efficiency can be obtained, asygn the foregoing enbodinents.
| NDUSTRI ALAPPLI CABI LI TY 29 [0Q120] As has been described ahove, ..the present
i nvent i ol0#$lds udéeihas b%‘ﬁPp‘I'h?S%‘a‘?‘fdo‘Jﬁmi"Fv ‘Eﬁ@“’*s?’?té?%e “lf@ﬁ? F@%Plaﬁquﬁgm&m%ﬁc
apparatuses with air conditioning heat exchangers and cooling heat
exchangerfield of refigeratiopoanpardtesss svith @ireconditioningrderte exchangue e oodipg hgahi m
1 Arefrigeration apparatus conprising a refrigerant circuit (IE) al ong
whi ch  arexchamgasdboreukedn conypendsmse stoféd) superadketseboeter. si de heat exchanger -
(4), an expansion nmechanism (46, 52, 104), an air conditioning heat
exchanger (41) for providing room air conditioning, and a cooling heat
exchanger (45, 51) for providing storage conpartnent cooling, wherein: the
refrigerant circuit (1E) includes flow rate controller neans (101, 104)
for, when the discharge pressure of the conpressor (2) beconmes a certain
pressure or higher during a heat recovery operation node in which the air
condi tioni ng heat exchanger (41) and the heat source side heat exchanger
(4) operate as condensers, adjusting the flowrate of refrigerant
di scharged out of the conpressor (2) and then distributed to the air
condi tioni ng heat exchanger (41) and the heat source side heat exchanger
(4) so that the discharge, pressure of the conpressor (2) becones a
certain pressure or lower in the manner in which an anount of heat just
rewired in the air conditioning heat exchanger (41) is supplied to the
air, conditioning heat ,exchanger (41) and surplus heat is discharged in
t he heat source side heat exchanger (4). Caim?2



The refrigeration apparatus of claim1, wherein the flow rate controller
nmeans 1s formed by a three way switch valve (101) which is connected to a
di scharge pipe (5) of the conpressor (2) and which is capable of flow path
switching and flow rate control. Caim3 The refrigeration apparatus of
claim1l1, wherein the flowrate controller nmeans is conposed of a three way
switch valve (101) which .is connected to a discharge pipe (5) of the
conpressor (2) and which is capable of flggpath switching and an expansion
val ve (104) which is connected to an end of the heat source side heat
exchanger (4), the end serving as a downstream side thereof during the
heat recover y, ation node, and the opening of which is controllable.
"Claim4 The refrigeration apparatus of claim1, wherein inhibitor neans

(81) is provided whigpfrigartion apparsius eemprasing A geftigprant eipouit (L) along, which
condi ti oni ”%@%@ﬁne@féﬁ@éﬂﬂﬁmss&ﬂ@), hreal SQue 5iae nelesichhper qH),| EE:AAhsibh OW
rate i s yarled by the flow rate ¢ontroller rreanstﬁ‘élOl %?4 . Iz CJaim 5 31
The refri ge%@ﬁ%dﬁ&%d@%ﬁﬂéﬁaﬁﬂdw%%f grehauEeT 4Ll deropro Q08 )
decreases t i abndiN@lingleand a2 cheldig Jrear enchagel 443, 6) tie pesidisgwtoragsi de

heat exchanger 4) . aime6 The refrigeration apparatus of claim4,
wher ei n theg?ﬂmrﬁ%%%s (81) increases the air volune of a cooling fan
(47, 58) of whbeircool i ng heat exchanger (45, 51). Cdaim7 The refrigeration

ool i ng heat oxoris seibbigheliye 1B BRANS A, RRE LA itans e, T0g) 16
openi ng of whentheidischarge presssust pEthepompresson (R betomns anpesiain pressure arhighere s
the openi ngyping! ' Beft 108N HP BpdiRidiPoaih AfhiclP Be 8 conditioning heat exchanger
(41) and the heat source side heat exchanger (4) operate as condensers, adjusting the
flow rate of refrigerant discharged out of the compressor (2) and then distributed to the
air conditioning heat exchanger (41) and the heat source side heat exchanger (4) so that
the discharge pressure of the compressor (2) becomes a certain pressure or Jower in the
manner in which an amount of heat just reguired in the air conditioning heat exchanger
(41) is supplied to the air conditioning heat exchanger (41) and surplus heat is
discharged in the heat source side heat exchanger (4). '
- Claim 2
The refrigeration apparatus of claim 1, wherein the flow rate controller means
is formed by a three way switch valve (101) which is connected to a discharge pipe (5)
of the compressor (2) and which is capable of flow path switching and flow rate control.
Claim 3 '
The refrigeration apparatus of claim 1, wherein the flow rate controller means
is composed of a three way switch valve (101) which is connected to a discharge pipe
(5) of the compressor (2) and which is capable of flow path switching and an expansion
valve (104) which is connected to an end of the heat source side heat exchanger (4), the
~ end serving as a downstream side thereof during the heat recovery operation mode, and
the opening of which is controllable. o
Claim4 N
The refrigeration apparatus of claim 1, wherein inhibitor means (81) is
provided which inhibits the condensing capacity of the air-conditioning heat exchanger
(41) from lowering when the refrigerant flow rate is varied by the flow rate controller
means (101, 104). K
yClaim 5



t he cooling heat exchanger (45, 51). -Claim8 The refrigeration apparatus
of claim4, wherein: the conpressor (2) has a variable volune; and the

i nhi bitor means (81) increases the vol un%pf the conpressor (2). Caim9
The refrigeration apparatus of claim4, erein: the conpressor (2) is
provi ded in plural nunber and the inhibitor neans (81) increases the
nunber of conpressdhs (Eﬁ)gmtqmepmramabf danmpre seerein (d inhibier apemat 8d)
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bet ween t he charge and suction sides of the corrpressor (2); and the

auxiliary pasGhiméay (90) is made fluidly comrunl cative by the inhibitor
means (81). Cai 1 The refri eratlon of cJaim4, wherein the

i nhi bitor neans (81)° ' H8PEHAR Appatuy; of ¢ ‘B B'CI&H‘ ¢ iphibiter, msans¢8Han
(43) of the imcreagesnbk air volung of aabolingxfah ¢4 68) ¢k cooling heat exchanger (45, 51).
Claim 7
The refrigeration apparatus of claim 4, wherein:
the expansion mechanism (46, 52) of the cooling heat exchanger (45, 51) is
formed by an expansion valve the opening of which is controllable; and
the inhibitor means (81) increases the opening of the expansion mechanism (46, 52) of
the cooling heat exchanger (45, 51).
‘Claim 8.
The refrigeration apparatus of claim 4, wherein:
the compressor (2) has a variable volume; and
the inhibitor means (81) increases the volume of the compressor ).
«Claim 9
The refrigeration apparatus of claim 4, wherein:
the compressor (2) is provided in plural number; and
the inhibitor means (81) increases the number of compressors (2) of the plural
compressors (2) to be operated.
+Claim 10
The refrigeration apparatus of claim 4, wherein;
an auxiliary passageway (90) is provided allowing the refrigerant to be bypassed
between the discharge and suction sides of the compressor (2); and
the auxiliary passageway (90) is made fluidly communicative by the inhibitor means
(81).
Claim 11
The refrigeration apparatus of claim 4, wherein the inhibitor means (81)
increases the air volume of an air conditioning fan (43) of the air conditioning heat
exchanger (41).




