1 DESCRI PTI ON REFRI GERATI ON APPARATUS TECHNI CAL FI ELD [ 0001] The present
invention generally relates to the field of refrigeration apparatuses.
This invention is concerned in particular with a refrigeration apparatus
which is provided wwth an air conditipning heat exchanger and a cooling

heat exchanger. BACKGROUND ART [ﬁg&ﬁﬁéﬁer ation apparatuses, configured
to performrefrigeration cycles |y used, for exanple, as air

conditioners for rOV|d|n room cool i ng/ heati ng and cool ers for
refrlgéREFBJGFﬂb$ Adﬂ¥3$§IHSage of foodstuffs, have been known for many
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
utili zarECHNICKL MBI Dexchangers such as air conditioning heat exchangers
and cooling heat exchangers, and is usually installed in conveni ence stores

et cetigpgy) The Th@ﬁ%féehﬁﬁn‘v@ﬁhdhf %ﬁ'eﬂé@%ﬁt*% thOfieRl 6@:3@%&)%'{0%&@3%5%&46*1 a

type mekes |t poss to prov th store air nd showcase

coolin n .
{0003 THE Bparf SRR i pdfich S iR s Rl s B it
possi bl e f.or an, ai condi t| oni ng he t exchanger to nmake efficient use of
heat at?é‘(ﬂ"b‘é‘ﬁ’ ‘tf‘ﬁf“ge%éhﬁf%a?g?rén &8 Wﬂf“?ﬁfrheat exchanger. Patent
Docurment [: Ja anese Pat ent No. 3253283 Patent Docunent |1:

JP- A- 20BACKGROUNP aBESURE OF THE | NVENTI ON PROBLEMS THAT THE | NVENTI ON

| NTENDS TO SOLVE [0004] However, when in the above-described refrigeration
appar at[0802]he anReftigesation apparatuses configured to perform refrigeration cycles and

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 of 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



heat absorbed in the cooling heat exchanger exceeds the anpunt of heat
required in the air conditioning heat exchanger, surplus heat has to be
drawn out, otherw se the conpressor discharge pressure in the refrigerant
circuit of the refrigeration apparatuwill beconme too high. In such a

case, i.n the gonventional technol,ogy the refrigerant 0 | J:eGt.] [
changec}‘eﬁglg%foﬁ%‘?arm%?/ CQ&A‘”@C‘FF%&?%%?S%% té? %ﬂl ugt %ﬁﬂé%wégdgdé&gilggﬂ%? ﬁLt he
conpressor,. Wwhereby the refrigerant on the discharge,side of the

conpr esopfitiogingphrat e3changgy, iSWng-'St hrat thag o awa Qtqathapwse dhe ROMBESsatng
surplus heat is drawn out. However, since the refrigerant f]ow direction
i s ner alischatganmessuteyint the fefrigerantcircwit tof the a¢fvigeration @ppasatugoyidlsbgcomestoo

i npossible to nake fine adjustnent of the flowrate of the refrigerant

f 1 owi nahight Olnt bechhe@adase ol € Sortl@ntibredttechnolumygehe. refsgaantefoit diredtion is

di scharge pressure of the conpressor becones too | ow and the room heating

capaci tghahiald By taOfcir WANESwHEY Phlve [dRPOSKY aloRR S BBCKargd pipeest te édimpreisor,

becones ossi ble to provide confortable air conditioning. [0005] Wth

|
t he ab%ger%g&'g%@dgg{am AT thetcnschafggssmtoﬂ tﬂye%b&esowmqageo 16GGRlthegkat,  an

object 0 res Invention I's to provi an 1 nproved refrigeration

appar at us_wher eby, en t he, anount, of. heat obtai ' : 0l at
exchangsgprcéfé‘iﬁeggmteﬁ\é\ﬂ%hmd 8"frpﬁ]§ah°at Fe aWPeogltt'i nﬁ§ %841%1 %lggeon i { |lg .‘%g heat
exchanger, surplus heat can draywn out while the | schar ge.pressu of
the confRvediggstionds gregsy ﬁ?@t&eg ‘5@5 r%}g]ebmaﬁawvs’ml&wm @%&Ng"ﬁ%’?é%ﬂﬂ‘“ﬁtf’%
PROBLEMS [ 0006] In order to achieve the above-described object, the it()jresent
i nvent i tormakepfing adjustmeniood thatflovette pbtheaietrigezant thonang infp she higat spusce side
configured to controllably distribute the refrigerant discharged out of a
conpr estwat eXchjinges. aAb aatswip ticodischagie frewtreeniche ngopresspr beaememtoodpy and
condi ti oni ng heat exchanger (41). [0007] Mre specifically, the present

i nvent i the rgum kst capacity falls & a keyee dével,ahereby casingta probleapjyethat i becomes
conprising a refrigerant circuit (1E) along which are connected a

conpr esiHosdiBlk to grovlikﬁiaéonﬂﬁﬂﬁtﬂ_@aﬁicdﬁiiﬂéﬂhg.exchanger (4), an expansion
mechani sm (46, 52, 104), an air conditioning heat exchanger (41) for
provi di @go510m Sifth RMoVL bR irPRfthd2 tHeQRbdeABinb&Rion3vas made.  Accordingly,
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




exchanger (45, 51) for providing storage conpartnent cooling. [0008] In the
refrigeration apparatus of the first aspect of the present invention, the
refrigerant circuit (1E) further includes a flowrate controller neans
(101, 104) for varying the flowrate ®f refrigerant discharged out of the

conpressor,. (2 en di.stributed to the air.. conditioning heat exchanger
(41) anﬁx‘ihﬁég%éﬁ:%f)&’@éovﬁlags é%%%ﬁ%&gﬁcoeﬂ?g'duri ng a heat recovery
operation node in which the air conditjgnipg heat exchanger (.41) .and_.the
heat . SBMORE i de teaetriseniiangapatols YpbFaii! APoELAt I BIEEn! IBERPmWE { he
amount of heat absorbed in the cooling heat exchanger §45 51) during the
heat r erstigaryntajrevia(1Brfurtherdnélndesta Bow rate centrollcomenns AL &rtvasying Hieger
(41) and the heat source side heat exchanger (4) operate as condensers
exceeds flbWeragneuRtrigiat eidchargediionedf therconipressor (2) andithédistripubsiato the aliranger
(41), surplus heat has to be drawn out, otherw se the discharge pressure

of the go hedt %kcm{ng&lhm? @hd itKkeh@ so@rce Gidiethebi B)chwhddr (Weaernme baeathi gh.
However, according to thé configuration of the first aspect of the present

| nvent i 9&0%’&%!@%%3@86@8%% El'ff' Cv){h'iﬁ’]vt}fca{ﬁ? cﬁﬂ&?iﬁ%k?%ffri@g&%flééroml) 284 )the thiast

refrigeran e conpressor tributed, in proper
anounts, to the air (ilonditioni ng heat .exchanger (41) and the heat source
si de heSPureR ineheph prahianeer(d) QRerate Ay SOPISOEEY ween the anount of heat absor bed
in the _coaling heat exchanger.K (45, 51) and the, aqount of he reguited in
he. i r [GORb £ OWbae eamoung ok ek dosoreedi 1 ceplisg Do xshengh (45, SEE P,
provi des, as a second aspect, a refrigeration apparatus in which the flow
rate cotherlsit recoyassopeiation sradedn pyhieh fheraie copdjtionipg BW‘@&F@aég?rl@isl%it@n i s
connected to a discharge pipe (5) of the corrpressorﬂﬁf) and which is

capabl ehedt sburoswsidahbat exviangtr (@oparate fas condeasess exgecdsathe apoontgf hegisawiredy t o
the configuration of the second aspect of the present invention, the

refri geimihe aif sonditicgisg bett eethanper @a)sugssoheat Dps tmhe deavdi ety bthetweide tha
proper anmounts, to the air conditioning heat exchanger (41) and the heat

sour ce gisdRarpe plessif€ BRNBompidsséiy(2) bEtHeTe B fperanbyirculi (1) widllbeeofid @dg highpabl e
of flowrate control. 4
However, according to the configuration of the first aspect of the present invention, by means
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.




[0012] The present invention provides, as a third aspect, a refrigeration
apparatus in which the flowrate controller neans 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 of4flow path sw tching and an

expansi | ve £104) whi.ch i.s connected tp.an end of th t e. si de
heat ex @E’&ﬁger ('@38, p{eﬁe&xt éﬁ‘émbg? \Hrﬂ‘ag%ﬁ!; 43 AoWAsEP 8§mgsrp§g%{agxgurﬁe@9§&% g the
heat recover operation node, and the opening of which is cq ol |.abl e.
[0013] whichthe flgwiraterqeatrelderrmenns ds campased oha Uiee Fay SWieh valyp (f@ WIHER In ¢

I nvention, even when the switch valve (101) does not have a flowrate

cont r ol conmacted dma dischargefpipe 69 aoft the dompressare@) and vdfich isccapablpraf<fiay path) can
be distributed in proper anmounts to the air conditioning heat exchanger
(41) angwitdéndaat arsexpaasios ivalee {B4) vehiclh snganedtdd taan emindfi the heatggoutdeeside
openi ng of the expansion valve (104) disposed in the heat source side heat

exchanggéat 4¢hangBid(432hakind Rivikehadd RIvaRiréMRisiR! thyreoP Bhrifg kiRdheal hecosedyt Ch
val ve (101) may be inplenmented by a three way switch valve or by a four

way Wi bl HGde, LOPREIopLNR e BF SIRMs bONRILLRN Provi des, as a fourth
appar Ic

aspect, refrigeration aratus i1 n an inhibitor neans (81) is
Cd Cch Fohibits t densi T he aj R
heat extiitber (SEpRipEr MG ERRRGAHEH: BRARRpheflot BF Moy ieftloh, 80470
by the flI t | I 101, 104). [0015] A di ta th
cont | guPER b SMieh el 0N AEpodet bRve hdTol salrtonRY SHRER, e TEESEN ur o

wi thout fail that the air conditioning heat exchanger (41) secures a

pr edet efigehneged petof the capweessyr (ooasbe THistribuiedeint PIOPFE MRSy IOIGEE  as
a fifth aspect, a refrigeration apparatus in which the inhibitor neans
(81) deconslitining heat akchangéru(4d) afid thehhwat saucy side heaat exeinger (D ¢nmdrollingour ce
si de heat exchanger (4). [0017] The present invention provides, as a sixth
aspect , the dpeiing @€ tisd éxpansipp aalet (H04) dispobddcin thédeatrsbiek tsivie heetaerschédyty (4)

i ncreases the air volune of a cooling fan (47, 58) of the cooling heat
exchanggid éapable ok being electronically controlled. The switch valve (101) may be implemented

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).



[ 0018] The present invention provides, as a seventh aspect, a refrigeration
apparatus in which the expansi on nechani sm (46, 52) of the cooling heat
exchanger (45, 51) is forned by an expansion valve the opening of which is
control | able and the inhibitor nmeans (81) increases the opening of the

expansi chanjism (46, ,52) .of the coolin at exch 51)..
[0019] [%F}égfr es éﬁ?@h’c"i"Sﬁlﬂ% BOVifles aS4se, gﬁng E‘%g%etrat o ?pé‘ﬁﬁjﬁifelrnat i on
apparatus_in whi ch the conpressor (2) has a vari abI e vol une and

i nhi bi t which#bmexpassipn imechaisie £46,152) of theinepling heah sxehanperdd8odl)(is fmﬂ{eéd?m]

The present invention provides, as a ninth aspect, a refrigeration

appar at ais expansivi efivé hhe axpenimgssﬁmvh@ca‘l) is somrcﬂlabhbednd nhelintkibitomoreboy (8bd t he
i nhi bitor means (81) increases the nunber of conpressors (2) of the plural

conpr esmRfetisds 2he denify GIRRE tilsioh Me2hdnidh §46) 525 6NtheicOvRY heub cpetampeiqds, as a
tenth aspect, a refrigeration apparatus in which an auxiliary passageway

(90) isg @rOV|ded allowing the refrigerant to be bypassed between the
di scharge and suction sides of the conpressor (2) and the auxiliary

passage (90)is. made. f | ui dl | calim 0 (81).
00221 AL o ohle prRER i siich o BT 1 b ag% chihreb B P prEiP
refrigerafio ar at us n whi ¢h .t he |nh|b ns 3 Creases

e Vo e ghe ZRRRIeRSrIAU ey BRHEPIF AAlEE e iphEAG: a%%ﬂﬂ ARG Hoar
exchanger, (41). ADVANTAGEQUS EFFECTS OF THE | NVENTI ON [ 0023] As descri bed
above, Yolume@bthsoawresseH2hhe first aspect of the present invention, the
refrigerant discharged out of the conpressor (2) is flowrate control | ed by
the flol0028} e Clhwt prosdnérnvestios piaides, ana@ nihthnaspeelt einsfrigesntion apparagysyin
condi tioni ng heat exchanger (41) and the heat source side heat exchanger
(4) . Thwhichhke edmpressorkss ptovidedsin plieal muntser and the ishibjitby micans (8 kingraases
condi ti oni ng heat exchanger (41) an anmpunt of heat just required in the air
condi ti melnmﬁlbefe@ﬁcomgﬁa@,aﬁqn) &fthe pRiraliddmpheadrs )30 bbegeratedt he cool i ng heat

exchanger (45, 51) 'during the heat recovery operation node but also

di schar g@o$pr pl Uphehflent TndcRBoh $26vidQURE @ Rnth aspect, a tefrigeration apparatus in
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).
ADVANTAGEOUS 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, §1)

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




si de heat exchanger (4). [0024] Accordingly, the discharge pressure of the
conpressor (2) will not be excessively |owered, thereby nmaking it possible
to provide confortable air conditioning. [0025] In addition, it is possible
to properly collect heat absorbed in tg§e cooling heat exchanger (45, 51),
t her eby nmaki .t posslible to acconplish a marked inprovenent in heat

ef fici eﬂggﬁeﬁqgéﬁtgfg?rﬁiiccordance with the second aspect of the present

i nvention, the refrigerant discharged out of the comz)re_ssor (2) is,

di stri b{R04]in pek@fﬁéf%n&lafotbﬁflssdwg@ pEsyire ob e PmpEIsHd2) Wehpotdbexssssely 41)
and the heat source side heat exchanger (4) by neans of the three way

swi t ch loaveped, (hedeby rozigng itgossible vo hrdvgdﬂmp&bﬂawmiu comditioringl fl ow rate
control. This therefore nmkes it possible to acconplish an inprovenent in
ef fici ef@25py a Iniddditiohni étcis posdiblguogiropatly bullecnbean absmbedimtter cooling digponent
parts. [0027] In accordance with the third aspect of the present invention,

the ref egcgh;sﬁge!atms,ctiﬁ,qméreeﬁ%mg i@z:oés*ilﬁe GO ARIBRTHRN alrdarked iHpOVEMBMIiIRthehO t he
air conditioning heat exchanger (41) and the heat source side heat
exchangggfasy. Y the switch valve (101) capable of flow path swtching and
t he expansi ony'val ve (104) capable of being electronically controlled. This

therefo kes 4t possi bl e. accompl i sh . an inprovenent in figli.ency by
means. ofSPRE st iROTRGe ¥ th 315 SRATR AsPee M by Brvee BRe g i FHER Ao
a flowrate caontrol function. 0028] ./ n accordance with the fourth to
el event Aischangad aut of ﬂew%?regsshd)ilm#ﬁrﬂl?%ﬁf iny BROPET RIS i AHRAIHUPIRE ¢ he
air conditioning heat exchanger (41) is inhibited fromlowering when the
r ef ri geheatexchanges (4d) and thei ipat seprew sidpdieasi exchanegr (Pdri mgarfel the thres psr
(41) and the heat source side heat exchanger (4) by the flowrate
cont r ol heitchnedives(1010dapablared both flaw pathuawitthingi ant dlow fage tontioht Tlhie therefore
condi ti oni ng heat exchanger (41) secures a predeterm ned heating capacity.
BRI EF Dmak#sl P pbssibledto aboniRAkaNGmprevefiita} in/efficiency by a simplified configuration
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 electronically 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 1 is a circuit diagramwhich shows a refrigerant circuit of a
refrigeration apparatus according to a first enbodi nent of the present
invention; Figure 2 is a refrigerant circuit diagram which shows the flow
of refrigerant during a heating operagion node in the first enbodi nent;

Figure 3 is a_refrigerant circuit diagramwhich shows the fl
refrigerant dEl&glalS & Fireuit H’é‘&ﬁ"h@‘fhr“g? a}i‘% adeiigergE caeyip of r"f‘o’éfgngfﬁatt’%

first enbodinent; Figure 4 is a refrlfgerant circuit diagram which shows the
f1 ow of apRaTatngaecardingiing firgt embedigsntofibepicst ieRlig)r at i on operation node
in the first enbodinent; Figure 5is a refrigerant circuit diagram which
shows the fl oRigofe 2 n'sfzie@égemmtt citouit dipgeam tvhichcshbwatthafiéw of réfjgerant duming a
operation node in the first enbodinent; and Figure 6 is a refrigerant

circuit hgdtﬁ@r@mamhﬂ{bdgh@m ﬁrﬁeb[ﬁﬁda\]mgﬁ refrigerant during a heating
operation node in a seventh enbodi nent of the present invention. REFERENCE

NUMERALS IN T uw}é'a{\@‘ﬁl e[rm%ﬂ]:uﬂth ran) g@ﬁfhasthb% tIRPRGE B 'rb?n%ér%nt durin

refrlgerant clrcuit 2: ressor heat exc anger heat so I’CG

si de he%}stﬁxﬁk}@rgﬁ'g?ratﬁ]&n op gr? dfa‘ﬁpthg}ﬁ?tt rﬁgntJc an) 5: discharge pipe

41: i ndoor anger el nlng exthanger) 43: |ndoor fan

(a1 condi 1 oggg o @%@%&@53@% NG .
SXCNANIC] ot Deatingrethigeration operation fnods in thfe ot cmbodimeny. | (eooling fan) 8
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)
§: 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)



101: three way switch valve 104: expansion valve 81: inhibitor part

(i nhibitor neans) 90: auxiliary passageway 91: auxiliary valve BEST

EMBODI MENT MODE FOR CARRYI NG OUT THE | NVENTI ON [0031] In the foll ow ng,
preferred enbodi nents of the present igvention are described wth
reference to Mte acconpani ed érawi ngs. It should be noted, however, that
the fol | owi ngl0k yeeMaEAVEChYVessential Iy preferabl e exanpl es which are
not neant to limt the present invention, its application, or its range of
appl i cati on. HM4rexpamwBROMalENT [ 0032] Referring to Figure 1, there is shown
a refrigeration apparatus (1) according to a first enbodi rrent of the
present i nven8l:dnhibilérepartinhijeratdans) apparatus (1) is installed, for
exanpl e, in convenience stores, supermarkets et cetera and provides cooling
in a shomasego;(amﬂiaﬁjt@gg@geaapl store air conditioning (cooling and
heating). [0033] The refri geration apparatus (1) includes an outdoor unit
(1A), an indogj. 4 ?ilfa a cold storage unit (1C), and a freeze storage
unit (1D). The re eratlon apparat us (1) further includes a refrigerant

circuit geration
cycl e. Pﬁd‘é&fﬂt@?w@g’ﬁ@?ﬁ ge@gg: Cl rcw??ﬁﬁ;ﬁﬁé pr ow@fddem th a booster
uni t The re rant cifrcuit furt |ncI des flrs
circuit @%ﬂ] col d]El ‘i‘ PEx IE thféé‘%fgi‘ﬂ%mﬂo 1§/v§f' A &% éfb%?g
air conditioning. The refrigerant _circuit i conflgured Su that its
oper at i Wi |r§fesprt= Ehihs [aEcaseRaiss iraw ngs dtgh@tlé |be naﬁé howeyegthai ghciplioging
[0034] The indoor unit (1B) is configured such that its operation is
swi t chabinbodigtentseare ssentiolly prefopbleatdaplesoubichrige achawaninty bwél theipseserbde.
The indoor unit (1B) is usually installed, for exanple, in the sales floor
area. | imvaniior, iilslappltdaéon,ajrditssmrgeaxjapplttjatimiiC) is 9
FIRST EMBODIMENT
[0032] Referring to Figure 1, there is shown a refrigeration apparatus (1) according to a
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 (lC), 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

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



installed in a showase for cold storage and cools the air inside the cold
st orage showcase. The freeze storage unit (1D) is installed in a showase
for freeze storage and cools the air inside the freeze storage showcase.

OUTDOOR UNI'T [ 0035] The outdoor unit (9A) has an inverter conpressor (2), a

four wa itch valve (3A),..a discharge side thre y itch valve (101)
ne'a 1 datalaf an acovSredpr b OTaE B ool teSpit il B ool Solite oV Erve
(102), an outdoor heat exchanger (4) as a heat source side heat _exchanger,
and an d&eAsRTy sprage amite(lD) dn destalled G8)a. showwass) forfecers soragsrand gl Air (2)
is inmplenented, for exanple, by a hermetic screw conpressor and is

conf i guinsilesbe fre¢deatoragesshowicaste can be varied in stages or continuously by
inverter-controlling the electric notor. The inverter conpressor (2) has a

di schar ggyPDOOKR BNITconnected to a first port of the discharge side three
way switch valve (101). The operating volunme of the inverter conpressor

(2) is ﬁjﬂggi‘)' ! eflhes?{gﬁ?(&rhﬂﬁt {199 Haﬁfahiiﬂ%rﬂz!i‘rcoﬂxgj?e%wr@g,oi fdub Svayf dwiifch FaXwd €m

circuit’i onst ant ept at a fixed val ue. ring the heat "recovery
operati i i i 4 .
condens ST TEEhirls HOL Kihed ok UG R 1M GHAMRL chd ConRREE RS S3uBion .,
t he operating vol une of the_ipverter, conpressor is controlle uc

that 1 neidh g i iR valirabal Shektacs BRa e Panest £ a5 B sEiiee St 1y
i nverter conpressor (2) may be inplenented by a scroll conpressor. [0037] A
gas si deXRBEssandiie esonarpiBer iahexangea AY)- (4) ) situated on the side of the
inverter conpressor (2), is connected by an outdoor gas pipe (9) to the
juncti olP086] a | i e inygitesrepmpesson @) ds dmplsmentsdy forgxample, By Fchamgtc Segw
three way switch valve (101) with a line extending froma second port of

t he foucomprgs®niand s comifigere 3a¢h thbhis volndeaan beataricd ki tageserr coddintomsly byt its
| iquid side end, an expansion valve (104) for roomheating fornmed by a

ot or  ofifeAEccbndNahe Blev@icutotone THeeiAVEEEr @bmiphdsedy ) hasontisohdrgdpipe (ANd
one end of a first liquid pipe (10a) which is a liquid |ine and one end of

a secongdordeeidd do RIS forPE) thettisdhates sitde thtedWhal S iiéh Mife CHUINECTR opcRatin}e

heati ng expansi on valve (104). The heati ng eXpansion valve 10
volume of the inverter compressor (2) is controlled such that the refrigerant pressure of the
first system circuit is constantly kept at a fixed value. During the heat recovery operation
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



(104) deconpresses the refrigerant during the room heating operation node
I n which the outdoor heat exchanger (4) operates as an evaporator. The
heati ng expansion valve (104) is controlled based on the suction
tenperature of the inverter conpressorqf2) detected by a suction

t enper at ure sensor (67%@(descr|ed |later). The fjrst g) |pev§10a S
connect M) glegompresses g Tefrigarant dyping theCrnom Beating: QPetfﬁ weds dn Which theyi pe
(10b) is a first flow path (105) of the economizer heat exchanger (103).

[ 0038] @idoaniredbexchanger (ékapesatgeas {niyvaparatorp| The heasing expansiomavdie (104) i fin
and tube heat exchanger of the cross fin type. An outdoor fan (4F) as a

heat sousivlled@rbased dh PO Sactionattnferatireyof! the tinecreut daptessen (2)edattedyby a 4) .
[0039] A suction pipe (6) of the inverter conpressor (2) is connected to a

first p@&éuoﬁfteﬁl}s&am?é&hgmsﬂ caes&ffea @ﬁeqay'rﬁmﬁs@h qiidlpife (10QRIs-cofnddiéd @ apor t

of the suction side three way val ve I S connected, through a closing
val ve ( pr, ( f

Four welket 87 11% @@E?ﬂ*iﬂt%d KRR 1?@*‘% Rge A i s frsfhoR Fpln (b} oF
extend:,ﬁ% froma t ort g{ he di scharge side three way switch val ve
(101) chame’&ﬁﬁﬁPﬁ 0& (21) (descri bed | ater) A line extend| ng

froma third port of the swtch Valv?ii(?f?} g)lc% a
second P8BSl of thHee %Ué@qrdwagweréa@gﬁr dd) indipplampent E\RTRE ng} )a ‘ﬂ\ﬁm Tube

i nterconnecting gas pipe (17) is connected, through a closing valve (20)
to a | hert caghangel efgthe coess £if et hAptﬂutdO@f fﬁm@f‘f)@érﬂ heal seurre 1&&11&?93@( A) .
[0041] The four way switch valve (3A) is configured, such that it can

sel ect i wdjhsendiam the ousdomr bediekolmagerad).ON state (i ndicated by the solid |Iine
of Figure 2) and an OFF state (indicated by the broken Iine of Figure 2).
The ON 039 of ABectiodpips\@y oSibietiaverteatorfipiessdr (2)lib osvmetieditala fiesiportruf tlet | on
between (a) the junction of the line extending fromthe third port of the

di schar gg:iph Gfdle! MRSy APYwRM ddlie VRRY. AR pot loh thdeucEonNeideithRb Wiy Rilvase
(21) and (b) the int erconnectl ng gas pipe ?17 and, in addition, allows

fluid Cgﬁﬁ?‘ﬁ'&ﬂhé&éﬂ QC&Q]%I%RIQR’C Ao d RY Hessube aglﬁﬁko@fs ).9as pipe (9)

with th ne extendi ng om t second’ port t he | scharge side three
way Ssw aI % t, of
i Y VS0 G BEk hy  0 SHSETIATE RIS

state Ofind Reteh@HE from a third port of the discharge side three way switch valve (101) with a
communicating pipe (21) (described later). A line extending from a third port of the four
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 a 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



lii 11 way switch valve (3A) allows fluid conmunication between (a) the

junction of the line extending fromthe third port of the discharge side
three way switch valve (101) with the conmunicating pipe (21) and (b) the
out door gas pipe (9) and, in addition,qqllows fluid comunication between
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A L g e e
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outl et gl RGO SFaEE:i(d the bR Beciendftobfe Tirst 1 ow path (105) is

connect € e junction o nnecting trquid pipe (19) wth a line

ext endi E@gzbrl om t g i @J&f%h?%lggg?as;ﬁﬁg LY the dow %ﬁsu?{%aﬁ?iﬁé’ﬁggﬁﬂ@(ihé | ow

path (1 S connected, check val ve I nternmedi ate

\ . yak i y d of
pressur %owcfi%%vﬁg.gg E’ﬁ%‘i‘g% gt ahag%em% tSExtERTBERARAY foA) the obfioPlRiE(1HNd O

the second ft I S connected, through an” econom zer notor

oper at eq¢n@ MR 1sRBLVAYAnE +8¥ds (2DPark I6tatddnGithif hedbutdodrivig (8AY.endi ng from
the inlet of the receiver (14) with the connecting liquid pipe (19). As a

resul t qbo43pi s CPRE e€dtontizéheal efthhfiger ((203) Geyravidedxiith o dirdtridow tpath (HOS) et
of the receiver (14) once passes through the first flow path (105) of the
econoni aad aRkesinde¥sh paha04)1 0 lineStartinge fromyonet dnel ofehe Figse flomt patk (105) is
deconpressed by the econoni zer notor operated expansion val ve (10;{. Then,
the refconmgetednd thasutlat ofhihe ueteitdngl4)ec e dthavendavhthe 1fixs) flow patn dlOMiis h
the refrigerant is supercooled in a low pressure state by the refrigerant
in the fonmectefll tovthe atretion @ the ommactinghliguid [pipe (9% 38ty & ling fexfegdingrfrom ghe
introduced into the internmediate pr essuredgart of the inverter conpressor
(2). Thanlgtohdwirzesiverdd) dPesr endeetf thizpasendofiowanaie (1060 7y cprnegtshy tupyabya ¢ o
the supercooli n{q,adegreg and the refrigerant te erahur,e of the di sclaﬂrge
pi pe (5 hegk yahee (M /teranpintermediate pressure part (not shown) of the inverter compressor (2).
The other end of the second flow path (106) is connected, through an economizer motor
operated expansion valve (107), to the junction of a line extending from the inlet of the
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
refrigerant 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.



conpressor (2). The check valve (7) is enployed to prevent the refrigerant
fromflowng backward fromthe internedi ate pressure part of the inverter
conpressor (2). By introduction of the supercool ed, |ow pressure
refrigerant into to the internedi ate p1;_essure part of the inverter
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(108) avol rant 1n the first system circuit

when th 1dE§im&‘{]ﬁ}§i‘ 'tow? atﬂ‘{?ﬁSF@f e rec?ﬁorhi%‘f RdAt 'eﬁéhah?@r £193}.1 "CheORRdBASIRN

node. e comuhi cating pipe (21) as an auxiliary line is connected

bet Ween pteddurt Q%ntrdﬂuﬂﬁ% ngS?fls tehifpldyjedcotadorNdiel Jf Rifident fih rthé fRQrdysein t he
four vvay swtch val ve A h'the line extending fromthe third port of

the di s¢haliowhéd ghe térﬂ]ﬁ(ﬁ‘@tuw cutdidcdir isabwealuting ihe teating bperatidiembdaie ext endi ng
towards the receiver (14) fromthe connecting liquid pipe (19). The

comuni ¢@045Ng pi Pee (cmuhiai®pipdg@1Vast én auxdParyriinel is adenbotddetmiweal (a9 th 09) .
The spring- |oaded check valve (109) is configured such that it is not

pl aced jjunctpe bhthedineunxardingfroml the fostdiori afithe fdirewapswitch value BAkwibkhe/al ve
(109) is enployed to prevent the occurrence of fluid |eak when each valve
i s pl acdide iextendieg dioos g thirdtpert afithhdistimrgeside thyee way pwitgh vglve (19 cnddb) wi t h
liquid refrigerant at shutdown. INDOOR UNIT [0046] The indoor unit (1B)

i ncl udeshe line gutehdingriowardshthei eeriver Hdhiiramx dheusgarecting liquich pipentiddr The

expansi on val ve (42) as_an expansi on nechanjsm _ The ga gg of__the jndoor
heat eﬁemmgéaatlwmpeu @1} Brprerided vith @ geringloadehaekva ﬁ&{%} )- pi P S(Pi*?ﬁ On

Connact Gadod RResey e LOBh i e EERp el by ) oot Piaced T GPERHGH uhde? northal
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 (IB) may be connected in parallel with each other.

COLD STORAGE UNIT



(42), to a second interconnecting liquid pipe (12). The second

I nterconnecting liquid pipe (12) is connected to the connecting liquid

pi pe (19) extending to the outdoor unit (1A). The indoor heat exchanger
(41) is, for exanple, a fin and tube hg:t exchanger of the cross fin type.
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connect roug _ e (7a) and the col d storage expansion

val ve (d8)ohet Raid,fthé gast %iHE ok lﬁ%”&ﬁ&k{d?ggé htbgehah @8 (491 comcctéd® diehew

hand, the gas side o e co st orage heat exchanger (45) is connected to

the | ow, 0 r 8).pi pe (15). [0048] The cold storage heat exchanger
(45) i:brien ﬁs%{lg ‘rapc%?n*rbni cation through the low pressure gas pipe (15 wth

the thifdgprt afhetddfl bkt BBatx@Rarighf 45) Mo Huid commualicatiop 1dYgh therowhe
ot her hand,” the i ndoor heat exchanger (41) is in fluid comrunication
t hr oughpreliire 4t Sipe eTS)e0ith Mg il girpef (hb7guction bide Hires scomevipdr valef (1029
suction side three way switch valve (102) during the room cooling
oper at i On th® @eher Bynddihe sindsortheaf exdtmngdrodl) & & Pyid egnmynisation thypegh ther ee
way switch valve (102), the refrigerant pressure (evaporating pressure) of
the col itestomagingheatpipexdThmathrth¢ 45ond povraidhe setion sids thien avaveswitchemalist
pressure (evaporating pressure) of the indoor heat exchanger (41).
Consequéi®R) yuringehe ebom (pooking operation amedey By pdiastaegt of c?ﬁe %H’é"’ &F PYsthsr age
heat exchanger (45) becones, for exanple, mnus 10 degrees .Centi g‘{gesd‘gfn
Bh¥nger

whi | e t $ustipe Sidedbieawayesraipsb ealy . (102 ihe reffigerantopressyes (SYARYALME BiCS

41) b L f le, plus 5 d Centigrade, and the refrj t
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o eerarey el e Gidoor Jeal A0 dhen 5! LoSlequans, TP RH:ORY Hafforkdt) 1o
temperature 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).



sensing type and its tenperature sensing bulb is disposed on the gas side
of the cold storage heat exchanger (45). The cold storage heat exchanger
(45) is, for exanple, a fin and tube heat exchanger of the cross fin type.
A cold storage fan (47) as a cooling ffp is disposed adjacently to the

cold storage he xchanger (45)., FREEZE_STORAGE UN T [ 005Q], The f e

st or age[%ggﬂt (1 e&’f?&?‘hﬂg@gﬁg’l‘ goava .VSrE(gée‘S ﬁgﬁfpaé?{?ﬂgkgvgr&(%ﬁ%%&e ;agl%
cool i ng heat exchgnger and a freez torage ex [ val (

expansi BASAg &W&ﬁpaﬁgeier?ﬂeéatlufeqﬁfpﬂng ?’b‘@’ 18@%’8%& (ﬁﬂt@? §9§§‘§?é’g§‘°hﬁ2a © gt;’(r: anger
(51) is_connected, ..hr a_ sqgl enoi d vhv {ﬁ ge
ex pansﬁ?fﬁg)%ﬂ légefﬁb; ﬁg’gzreﬁ?eaﬁgﬁgf; at e&% ?‘I%Sl( é)ls?g(rgra%%ﬁg%é’edﬁa?&r gfnb? t he
first interconnecti | i qui.d. pipe e d
expansilberq i %ge(ré%;hge[ %rogsnh%)t( aehsﬁ)f;llté%/zacls\{;éa%% Bj@ﬁ(gh)t ;Ie—%%(e:{xg;%ie Slgsg{nsglg%g type
and its_te ratur ' ' | ed on the gas side of the freeze
storagea(ﬁ%gngt?y@x@ﬁ%ﬁé‘%ﬁé@%Eéﬁ!'r%édhglr]g‘gjgﬂztorage heat exchanger (51) is,
for ex l(ﬁT ' nd tube heat exchanger of the cross fin type. A freeze
storage Tan (%) as a cooling fan is disposed adjacently to the freeze
storagepgssf ex ekl mid (IFPSidRideRa Yobsted nttssd@3PamEh Siiperdtioling hEat

I ncl udes a booster conpressor (53) and a supercooling heat exchanger
(210). &Qg;@ertﬂoﬂrder that the refrigerant evaporating tenperature of the
freeze storage heat exchanger (51) may fall below the refrigerant

evapor afgosg] t e foRdéitBatothe rbRigeAht etdpdiaihg tbRperatuex off aing freede/fPrage heat
refrigerant” i s two-stage conpressed, in other words the refrigerant is
conpr esaetadper (319 mayiall belowcthepefagaant dvapoatngvehipessurio of theecobdstotage heat
conpressor (53). The refrigerant evaporating tenperature of the freeze

st or ageedvhaigee Xd5ankye reffigdhnt 5 tset-stagocompressed) & other words thi refeigeraetsis
Centigrade. [0054] The gas side of the freeze storage heat exchanger (51)

and t hecaugrtssed byithe inverteheomprossor 6) asowgt esby the(B@stes cemprss (B8l tThceach

ot her by a connectin as pipe (54). The )
r)gfrigerant evaporagmg tcm;r))ergture( of )the freeze storage heat exchanger (51) is set, for

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] A bypass 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 implémcnted 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



di scharge side of the booster conpressor (53) is connected to a branch gas
pi pe (16) branched off fromthe | ow 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 capillarystube is connected between the oi
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third i pilee ¢22R)ds timplementedi y ph pRpansibd) valydob e Rupupaire Gehsing typepamdsiton
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heat exdnavgicthe seaond Elowapath G2 wheay the g%?ﬂohpa F?SE@!%"’PW@ ‘ﬁ I p
(211) and a flow of _refrjgerant _throug e second f 2 en
the supdieQpsnsit- J&sagﬁr@ﬁravwce@e@ z%)fCSPE pazsage fhppu ﬁ'ée ﬂogtpéﬁﬁ@%e
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heat exchanger (45) as well as to the freeze storage heat exchanger (51).
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 refrigerant
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.
[0060] 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.c. the temperature of

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




I s passed through the first interconnecting liquid pipe (11) and then fl ows
to the cold storage heat exchanger (45) as well as to the freeze storage

heat exchanger (51). CONTROL SYSTEM [0059] The refrigerant circuit (1lE) is
provided with various sensors and vari{fgls sw tches. A high pressure sensor

61) f i ng.the pressure of . i i i | ded
1 he O LR o R et NS povidbeth BE BESHEC Ul O Rlion, R
val ve (106\}193'%01% pt vgt%eﬁiu&ﬂﬁ%rrtoaﬂf ferdpbfiture Wafisdr Q’f%‘)g%? rdfc%(ramgée??cfaﬁl fatureSof

provi ded" arge enperature sensor ting the
terrperaitngé@,ag)lf hi gh pressure refrigerant. [0060] Low pressure sensors (65,
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provid th an 1’ndoor heat exchange sensor (71) for detecting the

t enper atgiSar@ient RAGR IR fREzEMBRAQE Siidvadase.i . €. the tenperature of
refrigerant, in the indoor heat exchanger (41), and a gas tenperature

sensor (0084 for Glgp@Gignals fiém thdearicospensatsuane fodm ghesvarigfus isgischestare fed to
provided on the gas side thereof. In addition, the indoor wunit (1B) is
provi ded coittdiled (8@)0ighdvempalyainuFiguseh)s oThe Z@ntrblber (88} ésceanfigurdde su tHture
of indoor air. [0063] The cold storage unit (1C) is provided with a cold
st or agecdntmiscthe volusmesd tisoinvertez 4pmporssatd®kct i ng t he conpartnent tenperature
of a cold storage showcase. The freeze storage unit (1[‘[_)%Fei S .provided with
a freezB065br agdntadditionather eontroHen (80) Zontrels thej eperation g thierefHgrranty ¢LHRUH:
tenperature of a freeze storage showcase. [0064] CQutpyt sigpals frorpthe
vari ous(Fanfsr estahlighing opparation, apqdsy sWitehing Heeolinge operatien, made, JEfNgsratan go)
(shown only in Figure 1). The caontroller (80%3 IS c?nfi%uregb sucg tthe}gt it
cont r ol 8pardtiony, dp efrolingiaelriggrafion  OpgRlion: Jugde, ( byating Operation “mode,

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 valve (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 second 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 (102) is constantly placed in the closed state when the first system circuit is not




[0065] In addition, the controller (80) controls the operation of the
refrigerant circuit (1E) for establishing operation node sw tching
(cooling operation node, refrigeration operation node,
cooling/refrigeration operation node, {pating operation node, first

heating/refri ti ti d h I ng/refri ti
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placed 1nt pen state so that the discharge pressure falls bel ow a

certain ob?%f' . WRhehihe: mBHOR RILESHewsRRER by(dhiroletescisesl tiyhtie coheoller
di scharge essure of the inverter conpressor (2) exceeds a certain |evel.

[0067] (89),404hy Bhe bf MEmELRMgCopettion mode| 8)first hetinpfrefrigeration operatien mode.i on
side three way switch valve (102) is constantly placed in the cl osed state

when t he fsbdontd lﬁ}iﬁlzigmf@gdrﬂidntoﬂesatimtmdde, andh thesthjrd heating/refrigeraignyoperationndoor
unit (1B) is placed in operation. [0068] In the present enbodinent, the
control iede.(80) is not provided with an inhibitor part (81) shown in
Figure 1. RUNNI NG OPERATI ON [ 0069] Al though the refrigeration apparatus (1)
of the HEASIMNG OPFERATEON MODErns the above-described operation nodes,
description will be nade only in regard to the rodom R,eglti n‘g rmqehi n. whi ch
the feal007&] of tThis peasingraperation Mmedsris 4ppsfation mode which provides only heating

by the indoor unit (1B). The four way switch valve (BA) 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



[ 0070] The heating node is selectively switched, by control exercised by
the controller (80), to any one of the heating operation node, the first
heating/refrigeration operation node, the second heating/refrigeration
operation node, and the third heating/jgfrigeration operation node.
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refrigerant. [Tquid refrigerant flows through the second

| Nt er copRRChY S the GoNiSviRg BatinkOperitidn @iidess the receiver (14). _
Subsequently,” the liquidrefrigerant flows, through the heating expansion

val ve ( t9RST HPATINGREFRIGERATION ORERATEON(MIODEer e t he refri gerant

evaporates to a gas refrigerant. The gas refrigerant passes through the
out door [@H4] pi peTh®)first hestirgfrefriggimtioneopdration wandesisi arc loperation 1aedy whiehy
then through the suction side three way switch valve (102) and is returned
back i npmvides hieatirgy bye thecndporassioflB) 2joolinipiby the cold teragmunis (He) @ad egoking g
performed to thereby effect roomheating, i.e., store heating. [0073] The
openi ngbpthet fieezh statagagnis(dBh srithouy vgingthe rosdoor beas gpehansef: Fhg degr ee
control | ed depending on the pressure correspondi ng saturation ,tenE%rzttEure
based of0d7aé |ovwhepﬁ%eswayéw§@lh§@lm(3(@5ahawﬁ sttgitoghe OiLstatessdpdicated by dhect ed

by the suction tenperature sensor . .
Y solid line of Figrrl?re 3. The second port of the discharge side three way switch valve (101) is

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



(67). The opening of the indoor expansion valve (42) is supercooling degree
controlled based on the tenperature detected by the indoor heat exchange
sensor (71). The opening of the heating expansion valve (104) and the

i ndoor expansion valve (42) is control{gd in the same way as the follow ng
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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



gas refrigerant. The gas refrigerant (i.e., the refrigerant evaporated in
the freeze storage heat exchanger (51)) is drawn into the booster
conpressor (53), conpressed there, and then expelled to the branch gas
pi pe (16). [0078] The gas refrigerant ¢p.e., the refrigerant evaporated in
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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.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.c. 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 is passed through the third port to the indoor heat exchanger
(41) at a flowrate 20 capable of just giving an anount of condensati on
heat necessary in the indoor heat exchanger (41) where the refrigerant

condenses to a liquid refrigerant. Thep{iquid refrigerant flows through
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unit (1
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 refriggrant (.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).

[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



anount of condensation heat, and only surplus condensation heat is rel eased
outdoors in the outdoor heat exchanger (4). TH RD HEATI NG REFRI GERATI ON
OPERATI ON MODE [ 0085] The third heating/refrigeration operation node is a
heating capacity deficiency 21 operatppn node in which the heating
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pl aced &FPIF h@atgqgggg@ storagecco %Gﬂﬂltﬁn@o{&nﬂﬁgﬁgﬁéﬁ?%m&? c?ﬁlé‘{gsﬁ%ci 887 de
three way switch valve (102) are placed in the open state. Furthernore,
the sol $ovigd shawoase (Palingf  dhothes| wordsy Bicagoling gappeity) obthe eold Wl Begrey

val ve (7b) of the freeze storage unit (1D) are placed in the open state.
[0087] #orge dhing(1G, 189, i.e), thhanfountsof dveptratign hest,ris get oft iabanceo pathethr beatingde,
all of the refrigerant discharged out of the inverter conpressor (2) flows

i Nt o t heapaBitlPer theRido6X Ghid TEBY, i.e( 4He) ambexteoft dondemshtiog hestntnd tredemsest ob a
liquid refrigerant. The liquid refrigerant (i.e., the condensed

ref 11 9L ahaibh BV dbbIQHY BblaliRd SR duloRt iR Bediahga (4.qui d pipe (12) into

the first” 1 nterconnecting litquid pirpe (11) and into the receiver (14).
[ 0088] E?E?ﬁt e%[ﬁ R/{ ? i gerant flow ng through the first
I nter coﬁ cti r%ﬁi‘i’ll‘]%% p|1|toEe" ]iq M Ows into the cold storage heat
exchang 45) ere the qne part refrige t__.eva a .
refri geﬁ@ﬁﬁ] Ol%%‘écsﬁ?ﬂeéjr%‘?ﬁﬁdf‘ %Wégﬂcﬁg"ﬂ{hgtg? {efgger? ﬁ‘éﬂ %p raltugse ?:1%? ﬁ}el s ng
through the first interconnecting |iqui i pe (11 | 0 i.hto,t freeze
st or agecMBodiment K Frdrigerand dischazged quf of glgeggg'nggﬁsp} r(%)f 'Is\i,%%flﬁ‘htf’d’ %}geﬁobrcg{ges to
a gas refrigerant. The gas refrigerant (i.e. the refrigerant evaporﬁt ed
in the Sowecatsteontrghed by thethaemwar switals yalvadi0Dnto thedndear hegeexghangar (41)
the refrigerant evaporated in the freeze storage heat exchanger (51) and
di schar gedithe wiutdobr héws extimngere@).c oFlps Swsdore(Bales if possiblogasupply tpAhe Hedophy
pressure gas pipe (15), and the nerged gas
heat exchanger (41) only an amount of heat required in the indoor heat exchanger (41) of the
heat absorbed in the cold storage heat exchanger (45) and the freeze storage heat exchanger
(51) during the heat recovery operation mode (the second heating/refrigeration operation
mode), while surplus heat is discharged 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 (51) 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



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). [0089] On the other hand, the other liquid refrigerant which has
flowed into the side of the receiver $34) passes through the second |iquid

pi pe (10b d then throygh the heati.n Xp jon val ve (104 nd flows

i nto th@%‘iﬁfﬁb&e é%har@x%‘g%lﬂﬁé‘? W@X)Swgrvé‘?‘feh@aﬁaf‘? 7 "éﬁ%‘g cg\}%?)lgelr&?%aéls‘t 0 a
gas refrigerant. The gas refrigerant flows through the outdogr gas pipe
(9), pMaespecificallyHhe inhibitnspadPlklpmersthe ainMolymapt theputdosk f%mg% @b thene
suction side three way 22 switch valve (102), and is returned back into

t he i nvhedtasoure rsideckenb ex¢lzhger] @O0 the deatbngverpecity of die indodrshead sxchangery
performed to thereby provide roomheating (store heating) and storage

conpart ()t fal90obi B9 kbeind &ftertagerind oM as&t el imJoparatid este (tht Geegrl
showcase cooling). In other words, the cooling capacity of the cold and

freeze Béﬂrté&%?{%&ﬁt{%ﬁ ﬁé@lﬁtio&@odej,'tﬁc inlﬁﬁ]ﬁ)rﬁ#ﬂﬁ%’@i) RihifsaRO hadtin@ cabtdiy of S

out of eating “capacity e indoor unit (1 i".e. the

B
amount gf .condensation h nd noyn | IS
obt ai ne%eflggo rt‘?ﬁ%aegﬁﬁﬁlﬁfeﬂgg%meygﬁgﬁ er %%@J%@é@%ﬁ%@s@&rﬁﬁgﬁﬁﬂﬁd
ENVBODI MENT %0923*18] As descri bed gtg&ve, i n accordan @.\Mth}a]&ge rﬁf r(iag ration
appar at G&PaEHY PR3 eX{TEmEe eXIgRf, Yofp.inertcy H‘E“Pféf%‘)rg 3P TPANGRY P out® of
the conpressor (2).is distributed, after being ,flowrate controll eg by the
three wihe sapmieromdijign, the inlgbitor past {81 inhibitsoruch @-drop jn therhpating gapacity 9 ﬁtﬂi\;e
out door heat exchanger (4). This therefore nakes it possible to supply to
t he i ndisloor heatexabnugeaddBr (41) only an anount of heat required in the
i ndoor heat exchanger (41) of the heat absorbed in the cold storage heat
exchang§009a}5) dTiet inhibitor pext €8t lowarsethb eixtvobud afi ther outddt )fanl (#F)rgharhanyheat
recovery operation node (the second heating/refrigeration operation node),

whi | e sybmiitien brdé folowihs edialitgne (AD-(bhpisamdtsi de in the out door heat
exchanger (4). Consequently, confortable air conditioning can be provided

by preveggosng t h@éﬁ 136 Rk R a%&%?%ﬁu@ﬁet&&té‘d by IRy bRtkide aifREmp&aturd sdnsér om
falling too | ow. Besides, the heat absorbed in” the cold storage heat

exchangefg) (& Rlveiin WBedififfhhpetAhAYanAat exchanger (51) is properly

[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 semsor (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 temperatare 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 (I1B) 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



coll ected, thereby making it possible to acconplish a marked inprovenent in
heat efficiency. SECOND EMBODI MENT [ 0092] The present invention provides a
second enbodi nent which is a nodification of the first enbodi nent in that
the controller (80) includes an inhibig2#r part (81) as an inhibitor neans
(see Figure 1). [0093] The inhjbitor part 1), is configured such that it

i nhi bi ttgaeﬂln@mgrmanonémpc@%wmdéﬁs thama SW&%WIVG‘%@H ng in its condensation
capacity when the refrigerant flowrate is 23 varied by the discharge side
three WEROEW t ci{gl)alThe differehcebetavetn dbe sugtioncigmperstyre of fhegeld stpfpage unit
specifically, the inhibitor part (81) |Iowers the air volune of the outdoor
fan (4R1@)fdetdreed hetle @i soeagsi tddphantre sxsba ) (thedompaftntent temeperatnrg of
capacity of the indoor heat exchanger (41) falls to an extrene extent

duri ng {RgcREAbragE SRMAaYe)RAMRE oA sﬁﬁﬁi% &drﬁ%rﬁl?&l@ Bt tcxhﬁﬁhiumisrleﬁvbi thenat i on
operation node), the inhi'"bitor part (81) inhibits the heating capacity of

the i nd%)%%ﬁgﬁa‘}alxﬁx&rhﬁgQj?ﬁ?réﬁ(ge)a?{tivg\%ﬁohﬁ%aim tenhperRhREsf (MR THRze Sfordgiauniase

where t eating capaci an extre extent 1f the inverter
conpres 2) i,8 operated continuously in t L1

i nhi bi tg‘%pcgf “‘(‘3% the fieees ?‘8“§Eé?{“%e‘%ﬁ'"!yneps“ﬁ“%"‘t(ﬂg’ o é}g{éé&gg‘fht"}ér%?’et s

I ndoor heat exchanger (41). [0094] The inhibitaor r 81) |lowers t air
vol une B ffegae Hotage élrowqfﬁe)(@ﬁ)thfmﬁweémﬂg%’ﬁmaﬁmﬁ?ﬁ ‘W FHHie) 1%@%% o
conditions (al)-(hl) is nmet. [0095] (al): The outdoor air tenperature

det ect edspogifiddevatuet si de air tenperature sensor (70) is lower than a
speci fied tenperature value. [0096] (bl): The pressure of high pressure
refri gefG0e] of t(hd):i rikter diéerenonpeessnithq @yaporasingdemperptpre 06 the gid stasagsur e
sensor (61) is lower than a specified pressure value. [0097] (cl): The

condens Bt @RchaapBe@s) tetected by ke told emiradectmeat exchhngeyensqr4hpt showag peevidisdy t he
I ndoor heat exchange sensor (71) is |lower than a specified tenperature

val ue Ok, hB@oldGsIdEN SRt (1€) 2h8 TREE Woeageicoipart@éhiheptentpefiture s lvavey dran(a4)
detected by the tenperature sensor (not shown) is |ower than a specified
tenper agwcﬁie\[lax}él'@e or the difference between the evaporating temperature of the freeze storage
heat exchanger (51) detected by the freeze storage heat exchange sensor (not shown) 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 (al)-(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



[0098] (dl): The difference between the suction tenperature of the indoor
unit (1B) detected by the roomtenperature sensor (73) (the tenperature of
i ndoor air) and the set tenperature of indoor air is greater than a
specified value. [0099] (el): The indops air tenperature of the indoor unit

(1B) detegted by_the roam fenpergture sensor (73 t SHCLi o

t enper af g5t S(XF)O%Fth ﬂ&ﬂog"%%éﬁ'lei %?‘.FZF eﬁﬁﬁgea&?r %9585/3?3‘5’. gref@l@Bﬁagffqe?t: I'n
the case where the indoor unit (1B) is installed in plural nunber, the
nunber exchapgps d81)in incseasedhy the hbitonparBlys 1 Stafesk @OE‘FF way, thg é“fH{]%ﬁ?feRafbf

I ndoor units (1B) in 24 the heating operation stopped state) is | ess than
a speci (8B dorcibll yimcrdaSesCeifher the Jevapkhrating ¢apecitynefahp colestaragehkeat geehiapger (45)
tenperature of the cold storage unit (1C) detected by the cold storage

t enper abtftR ev@paafing édpacity € tikoffpze tstirife henpreianpere(St), tharbley onibiting dreage
showcase) and the cold storage conpartnment set tenperature is |ower than a

speci fi ﬁgatl\ﬁ§| &Badly E‘rB?llg%v&é:ﬁfg{g?n%c bet VeIRmet SethRUsdld Qibri @ TRE 7Y R BE dihe

freeze storage unit ected by the freeze storage tenperature sensor

(75) (t 0§lu&%n&atﬁé R0l gt%ﬁ%g;fglﬁ ?{62 r%% fincr‘%fﬂ,gd Lh&&4fe SLAE RBFdiBENEARR) se the

freeze storage conpartnmne erature 1s lower than a specifi

e
{he- col BREPBRAYS LoheHPoISEh ARG SPHS) ChabbsPRatny oS bl 8 BELr o8 phg
exchange sensor (not shown) provi de& in the cold t?lt or ag& u ié.ngl ) and the
cold st@gﬁ‘rﬁmﬁ@%ﬁ?s’ﬁﬂmﬁéﬁ £E1P arci tae fyRRas R Ser0 e@’%@'i &d val ue

or the difference between the evaporating tenperature of the freeze storage
heat ex®GHREH EMBOREVIENTd by the freeze storage heat exchange sensor
(not shown) provided in the freeze storage unit (1D) and the freeze

st or age [@@5par t Bt presdnt tievemtiontpaowddéssa fowty embodiment impwbichi eentiagy ge the

[ 0103] When any one of the above conditions (al)-(hl) is net, the heating

capaci t yedohnd lembodirherit Gn avhiek tthe o wiimaiof thheukloor éan (410 iaidecteatadniy dlie t he
outdoor fan (4F) is decreased to thereby inhibit the heating capacity from

| ower i Nghhidifr akl _r(sgc eithetithdepinidgéf tht Rald stdiBgd BgRaAsion RERE (4B VraRGEpeninkl)

secures a specified heating capacity. On the other hand, when such a
of the freeze storage expansion valve (52} is increased. Stated another way, the inhibitor part
(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
fhe second embodiment, i.c., whenever any condition of the conditions (al)-(h1) is met. The
other configurations, operations, and working-effects 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



condition becones no | onger existent, the air volunme of the outdoor fan
(41F) is increased to its original air volunme value. The other
configurations, operations, and working-effects of the second enbodi nent
are the sanme as the first enbodi nent. 4@l RD EMBODI MENT [ 0104] The present

I nventi ovides a third enpodi nent in.which, contrary .to th secqgnd
enbodi ng(ﬁtogﬁ n m’f%meﬁf‘é“ dPYCIWBPLR%BVIBFS f &FE’BS?“ Ao (‘%tﬂfh’i‘?n 8ty gh@b"d by
the inhibitor part (81), either the air volune of the cold storage fan
(47) of seceed coibgdiment dgevhieln thepair vokumne ofdhe puilpon fan (4F) Hp [degispipdebibthe he
freeze storage fan (58) of the freeze storage heat exchanger (51) is

i ncr eas ahitiitor ipar (8Nhiheiihkibitropart (82)L jncreabast thel valuatehuthevinyerternmmpressbi (2r
part (81) forcibly increases either the evaporating capacity of the cold
st or ageTgmkr w¥RRAME %hiw&)panoﬁfn fueciByapereadcs i Gprpaingicapadityldiahé inveser
storage heat exchanger (51), thereby inhibiting the heating capacity from

| over i ngomtReqRics A éérzlﬁp(egugbitfi@fﬂﬁ%e‘aiﬁ%géﬁggff%}n (6o, € Ailime ¥OkneTE Of

the freeze stora I ncreas r the sanme conditions as the
second .enhodi nent. i .&. . .whenever .any c I 11 an. it .

(ol ) hifEREe FRDessph B, s PSR RingB e GRE ilic o 1B SR ehieiment,
wor ki ng-effects are the,sane_as the.seco adi nent FOURTH ENMBODI IVENT
[0105] ¥fre WHEBEERHANY SORdiEPD Of the gongitons (lf?'ghﬁl ‘%Hg‘g‘di P'é‘hf’%"}hc fehations,
contrary to the second enbodinment in which the ajr volume of the outdoor
fan (4FPperationscanswerkingyetfasts are theisame e thesepondsembodimenter ¢ he openi ng of
the cold storage expansion valve (46) or the opening of the freeze storage
expansi SEXTH EMEBODIMENT ncr eased. Stated another way, the inhibitor part
(81) forcibly increases the evaporating capacity of the cold storage heat
exchangf@107}5) OFhd pesem\iapmtiahiprovidepacitth enibadireerftriaekich,t condgey e dhe
exchanger (51), thereby inhibiting the heating capacity fromlowering. The

openi ngs&ond hegntoainlrt tif rvAdeh e ai Siodimy af \tBe odfiboofari (UF) ispieoicaspdoby tie
freeze storage expansion valve (52) is increased under the sane conditions

as t heirﬂﬁﬁaﬂﬁ)eatﬁfrb hh{éﬁﬂhibitbr gagh gm EREYARLs MhuaiHed b invertéf cr%ﬁtﬁcéé@ﬁctm ons

(al)-(hl) 15 e other I gurations, operations, a

wor ki ngpg fo[)&g{eﬁ. afn%&&%&%ﬁﬁhé‘%ﬂiﬁ?w%%ﬁ‘{% f%?éii?@i il&B4ses 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.c., 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



The col d storage expansion valve (46) or the freeze storage expansion val ve
(52) in the fourth enbodinent is not an expansion valve of the tenperature
sensing type but is forned by a notor operated expansion val ve the opening
of which is controlled so that the degppe of superheat, which is a
difference between the refrigerant e orating.tenperature,of e .heat

exc hang@r‘ﬁ (1§1$’,r°"5%d W@Fé’é‘-t %‘H‘ﬂg%fy = 4 Vénézﬁ)&? &r %’V‘g‘g’n@ggha&ﬁ@'t h egg)gfépvéxﬂg Aer ant
tenperature at the exit thereof detected by a tenperature sensor, becones
a speci tonsitions wpderawhick theainhibitorpa ($1X pRoes &mxl;}lery VU@L 1hthe apsa giate

I nvention provides a fifth enbodi nent in which, contrary to the second
enbodi memthat the whiitiaryt passageway (0) iemede fliidlyocontownicdtive. (4F) i s decreased by
the inhibitor part (81), the inhibitor part (81) increases the vol une of
the inveyie] con@erIHeloufddbr airtémpérheic daecled by ke oudiddairaempearaturd &hkor
forcibly increases the operating capacity of the inverter conpressor (2),

therebygu}(?t;g ﬂkﬁér']ﬂantA("%egﬁi%ﬁit&ﬂ?&%?&@atlﬁ'c.f rom | owering. The volunme of the

i nverte onpressor I's increased under the sanme conditions as the

e R T el A, PRI b 6 L

(al)-(h I'ons, “operations, an

wor ki ng-effects are the sane as e. second enbodi. t. S| XTH EMBODI VENT
[0107] 4?1‘8“5‘%%El}?thlgth@Pﬁ“ir%?F“ﬁ?ro&Eh'éjné’%&?Pﬁ S@ﬁ%gea‘?ﬂféﬁﬁ“‘? W\W#i ch, contrary
to the second enbodi nent in which the air_ volume of the outdoor fan (4) is
decr easEH1BY t he(c2): A sprdensasionitemparaturg gfthe indogr heat ebfgyapgqrggf) ‘ieﬁe(??@aéyes
the nunber of inverter conpressors (2) to be operated. In other words, the
i nhi bi t the door hext)exthange epsarnGik s dewerhthan nbpacifie (emperatee valuPpF disor s

(2) to be operated, thereby inhibiting the heating capacity from /| owering.
The nubinelensition nemptature wfpthe smtdoor (H2ht txchaegape) atetattddsby rbe dempataturader

the sane conditions as the second enbodinent, i.e., whenever any condition
of the gaReEfnoPsiowndlis highdrithrsa spRkifielhempattes vateanf i gur ati ons, operati ons,
and working-effects are the same as the second enbodinment. In the sixth

enbodi ”fmha] the gDy el HiffeiliE BebRch the)sudtich ERmeRtRof thePimtabd shit \AB)
each other:
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.¢., 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)-(h1) 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.



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 pgpass between the di scharge and
suction_sides of the inverter conpressor (2). [0109] As shown in Figure 6,
an auxiEIGm}BWEWWO) is connected between the discharge and
suction pipes (5 6) of the inverter conpressor (2). The auxiliary
passageldy7P7  (HB)presenpinyentierupiavides an cighth pmbpdimeat inewhish) copiragy &thech
mechanism The follow ng are conditions under which the inhibitor part
(81) pl gwesd chdodinxdnt iimrwhistakheeait ¥bjume of ke opdnorsfant @F) 5 debrgasedhly the
auxi liary passageway (90) is made fluidly comunicative. [0110] (a2): The

out door jrkiitib S PRE (S U ifbRGT Set (BY) ilteeaey Seder Rilimt MRy mdosefadaH3)06f
(70) is higher than a specified tenperature value. [0111] (b2): The

! e ; |
S S N T P e e

detecte e sensor I I gher than a specifi

ed
pressure value. [0112 c2): The conden i 1 i
hear - oxEMMERURE capRty b e ddpof Heat EREMARGAMI, M BBh It heldie BB
| ower than a specified . tenperature val ye the condensation te .at ure
of the HOEJEWEIIAEat The@iR%AYme of Z&)e lﬂé?‘glc%f“é g‘{%)‘ﬁ 't“ﬁ@aﬁegr’rﬁgF’éﬁlﬁ Fame ggﬁcgﬁ?ns( not
shown) is higher than a specified tenperature value. [ _1,13%] (2(}2 . The
di f f er eat thetsevonth embedinent i enwheneyer anyupendiion; ofethe caBdifions, (32)(4)is met.
detected by the roomtenperature sensor (73) ét he tenperature of indoor
ai r) andhe¢ hehaetonfigmmgtiomst operatidnsi radowodiing-eedte e ttherfames pecthe | ¥8ordh| ue.
[0114] (e2): The indoor air tenperature of the indoor unit (1B) detected by

t he roosmbbddimeat.at ure sensor (73) (the suction tenperature) is higher than
a specified tenperature value. [0115] (f2): In the case where the indoor

uni t (1BTHER FBODEMENTS! ural nunber, the nunber of indoor unit (1B) in
the therno-off state (i.e., the nunber of indoor units (1B) in the heating
oper ati ggy 18 OPPefitladpelt fohd ESiRidihg it Nio RighBPEmbboditheB] tR- present invention
may be configured as follows.
[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.

INDUSTRIALAPPLICABILITY




[0116] That is to say, when any condition of the above conditions (al)-(hl)
is met, the heating capacity will fall- to an extrene extent due to the
storage of liquid refrigerant in the indoor heat exchanger (41).
Therefore, the anount of refrigerant tggbe supplied is reduced to thereby
i nhi bit heat | n apacity. from | owering. .This.ensures wthaut.fail. that
the i b1 hea ASHesiiRE Gpsctingd Sive, hE pr&basjavericB g Bisfhl Arbligiiany oy

t he ot her hand, when such a condition becones no |onger existent, the
auxi | i abgld/ef vedrigeration apparaiyses. With eain cprshitioning thegt exghapars a9 soRling isat angd
wor ki ng-effects are the sane as the second enbodi nent. 28 ElI GHTH

ENMBODI MVexchahgetd o uShin qunesmiciceistores; supmmprkets efesteran ei ght h enbodi nent in
whi ch, contrary to the second enbodi nent in which the air volune of the
outdoor fan (4F) is decreased by the inhibition part (81), the inhibitor
part (81) increases the air volune of the indoor fan (43) of the indoor
heat exchanger (41). In other words, the inhibitor part (81) forcibly

i ncreases the condensing capacity of the indoor heat exchanger (41),
thereby inhibiting the heating capacity fromlowering. The air vol une of
the indoor fan (43) is increased under the sane conditions as the seventh
enbodi nent, i.e., whenever any condition of the conditions (a2)-(f2) is
met. The other configurations, operations, and working-effects are the
sane as the second enbodinment. OTHER EMBODI MENTS [0118] Wth respect to
the foregoing first to eighth enbodi nents, the present invention my be
configured as follows. [0119] In the first to eighth enbodi nents, the

di scharge side three way switch valve (101) serves as a flowrate
control |l er neans capable of flowrate control. The three way swtch valve
(101) may be forned in a sinple structure without a flow rate control
function. In this case, the three way switch valve (101) and the heating
expansion valve (104) forma flowrate controller means wherein the
openi ng of the heating expansion valve (104) connected to the end which
beconmes a downstream side end thereof during the heat recovery




operation node is controlled so that the refrigerant discharged out of the
inverter conpressor (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 neans, any four wgy swtch valve having a sinple
StrUCtuk§J¥hthUt a flowrate control function may be enployed. In any
case, t 1geration apparatus (1) with high efficiency can be obtained,
as in the foregoing enbodinents. | NDUSTRI ALAPPLI CABILITY 29 [0120] As has
been descri bed above, the present invention finds useful application in the
field of refrigeration apparatuses with air conditioning heat exchangers
and coolWhst ihelaimegischangers for use in conveni ence stores, supermarkets et
cetera. 30 CLAIMS: What is clained is: 1. Arefrigeration apparatus

conpri siing Aﬁefrﬁéefdtﬁ)ﬂra?pﬁraﬁis leeitiptising B refilgeR@t Wht\EN(13) Qloh@WAsER 8@ coanected
conpressor (2), a heat source Side heat exchanger (4), an expansion

mechani , i R NeTpl h I

or ov; di g oriessdtt(a), s ecifecilie SORUAARLN Ry ST PR U ¢ or
provi di st orage ¢ artnent cooling, erein:, the refrigetant cirgujt
(1) | ndPhed' #F SoreRERE JRe sfPlhectatnl R g Vicing, foouh B b ARing b ' ¢ e
flowrate of refrigerant, di_scharged, out of the conpressqr (2) and then

di st i bpeipehsat srshagger (‘Lg sh) qu ?ﬂVH{:}n& é‘&fagéﬁewaﬁfg'@fm(%?ﬁn%nd the heat
source si de heat exchanger (4) during a heat recovery operation node in
whi ch t Meheggir: condi tioni ng heat exchanger (41) and the heat source side
heat exchanger (4) operate as condensers. 2. The refrigeration apparatus of
cl ai m 1theweEigerant cireuif (&Y includesclow ratk [controtieaimacans (¥03; A84) capgblg of Narvéngvay
switch valve (101) which is connected to a discharge pipe (5) of the

conpr es s fl¢w2 rataobfirefligerhnti dschaigad bet affthé bampiesdoln (Bvintahemdjstaibdtetlito ther it e
control.

conditioning heat exchanger (41) and the heat source side heat exchanger (4) during a heat
recovery operation mode in which the air conditioning heat exchanger (41) and the heat

source side heat exchanger (4) operate as condensers.

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.

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.

4. The refrigeration apparatus of claim 1, wherein inhibitor means (81) is provided which



3. The refrigeration apparatus of claim1, wherein the flow rate controller
nmeans i s 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 flow
path sw tching and an expansi on val ve é-}04) which is connected to an end
of the heat. source. si de heat, exchanger (4), .the end servi a .
Gownst r SN (e CRASHE GRaringor e Hogwiditinite fos Grehaierb it laneringe
opening of which is controllable. 4. The refrigerati on apparatus of claim
1, wher &henitherefigesmnt ﬂ@smgte(lsxgnqubypthe\ﬂomrer@twgrﬁllmneainﬁ|6 i 4184k he
condensi ng capacity of the air conditioning heat exchanger (41) from
| owering when the refrigerant flowrate is varied by the flowrate
controller means (101, 104). 5. The refrigeration apparatus of claim4,
wher ei n s hehe Péffigérbﬁén AmARdud Sfldlaides, wRGein thdihibifor neahsi (81) dtcraadeedtie Aiour ce
fan (4F) of the heat source side heat exchanger (4). 6. The refrigeration
appar at |.a4 i y ahi b : i(gcreases the air
vol une g? lugfec%gﬂe?gﬁ?%%ﬁ?még?ﬁeo?&? %@r%%%?%vﬁgg@ﬁ%?éﬂgnger (45, 51). 7.
The refrigeration apparatus of claim4, wherein: the expansion nechanism
(46, 52) of the cooling heat exchanger (45, 51) is fornmed by an expansion
val ve the ening of. which is ntroll abl e; and.t.he inhibitar nmeans (81)
i ncreas gs &ﬁ% “?fb‘g?ﬁaﬂﬁn Bppara{es %é%é‘ﬁklgo‘f‘iﬁ%@ﬁgﬁ flg‘r‘t'?l lél}eagﬁ?éléfm(frﬁ%ses @5’0'“}1{ ng
heat exchanger (45, 51). 8. The refrjgeration apparatus of claim4,
wher ei nvolugeeofaciophing B (47.58) ph thecopling hent éx%l‘%ﬁ?é‘,'saaﬂi t he inhibitor nmeans
(81) increases the volune of the conpressor (2). 9. The refrigeration
apparatus of claim4, wherein: the conpressor (2) is provided in plural
nunber; and the inhibitor nmeans (81) increases the nunber of conpressors
(2) of fIheTpt wieperatiompappasadussof olddin 4, wheeeimper at ed. 10. The refrigeration
apparatus of claim4, 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).

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 (2).

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.

10. The refrigeration apparatus of claim 4, wherein:

an auxiliary passageway (90) is provided allowing the refrigerant to be bypassed between the



an auxiliary passageway (90) is provided allowing the refrigerant to be
bypassed between the 32 discharge and suction sides of the conpressor (2);
and the auxiliary passageway (90) is made fluidly comrunicative by the

i nhi bitor means (81). 11. The refrigergpion apparatus of claim4, wherein

e e BRERB S A R g g L7 cond i oni o

the auxiliary passageway (90) is made fluidly communicative by the inhibitor means (81).

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).
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