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1 DESCRI PTION Subcooling Apparatus Technical Field
[ 0001] The present invention relates to a subcooling
apparatus, which is incorporated to a 5 refrigerating
apparatus including a heat source unit and a utility
unit, for cooling refrigerant™ sent through liquid
si de comuni cation pipes fromthe heat source unit to
the utility unit. BackgDESGAIRIRTIONO002] Subcooling
apparatuses are known which are incorporated to
Sulfooligg Appamtys appar at uses for the purpose of
i ncreasing cooling power so as to cool refrigerant
Teelnticdlield 10 a heat source unit to a utility unit of
the refrigerati ng apparatuses. [0003] A subcooling
[P phITheysesdnsinveasin relatesftorn sekeconiing apPatmst which usrecorporated to a
is incorporated to an air conditioner including an
redfitigetating appatatesnidcladingadeat sourdetunit a8deaitility ahik,yfpr ¢doding refrigerant
subcool i ng apparatus, which includes a subcooling
semé fhrowggdr laquiid siide coinmunicatioppipes frooh the hedteowrce dhit totheaitility unit.
liquid side comrunication pipe that connects the
Backgloond writt 15 and the indoor unit. The subcooling
unit perfornms a refrigeration cycle by circul ating
[0062] iSypbrariingo fappdratusasb @oo | knogynr efhi¢ly earanincotporated to orefrigerating
cool by an evaporator of the subcooling refrigerant
apgiaratuies fornthe pefposgef mateasifig tbalirgy povomisdias itwoeo] refeigerant sent from
fromthe liquid side conmunication pipe. The
a hedscomice ngit &ppatiktyumitod dhesrefringerdtinguapganasises. ger ant  sent
fromthe outdoor unit to the indoor unit of the air
[0DOBHIA | subeoolinghappdrgtul odisclosegl tile fantekample, dfat¢rite Dog@ment 1 is
liquid refrigerant sent to the indoor unit to increase
inchpocaal itogar aginaiongitioh@0 Gddludisg des autdeed wiibvand aheindoor unit.
subcool i ng apparatus is provided for increasing the _
Spevifically, thevemnbcdnlingsppatatusgwhivh inefudeqe salidooling pefaigetant circuit, is
of an air conditioner or the like. Accordingly,
popaiedtin dre mfddinbf/a tiheidsidecaoimmg catjgmapips tmt connects the outdoor unit
non-operation of the refrigerating apparatus is
ambieemdeor Tie Jfer athcoolingf unih pefoimo o refrigestiparatlesby nirculating
the 25 condition that the refrigerati ng apparatus
refipgsraitad ths subchelidg refiigerimrcideitte dgoldyeanadviaparatdr oftthe subcooling
air conditioner is also nonsense. In this way, it is
rafegeattaciradio rthel efefigarant ngf’ whetdie rconditionat sérdte from the liquid side
subcool i ng apparatus shoul d be operated to know the
capmuaichtioh pipat eThé sibeeoling apparatus cools the liquid refrigerant sent from the

outdoor unit to the indoor unit of the air conditioner, thereby lowering the enthalpy of the
liquid refrigerant sent to the indoor unit to increase the cooling capacity.

[0004] As described above, the subcooling apparatus is provided for increasing the
cooling power by assisting the refrigerating apparatus of an air conditioner or the like.
Accordingly, operation of only the subcooling apparatus in non-operation of the
refrigerating apparatus is nonsense. The operation of the subcooling apparatus in the
condition that the refrigerating apparatus operates as a heat pump for heating operation of
the air conditioner is also nonsense. In this way, it is necessary for determining whether

or not the subcooling apparatus should be operated to know the operation state of the
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2 refrigerating apparatus to which the subcooling
apparatus i s incorporated. [0005] Under the
ci rcunst ances, in the conventional subcooling
apparatus disclosed in Pate Docunent 1, a control
section of the subcooling apparatus is connected to a
control section of the air conditioner to form one
refogdratiig appatagus to Widclcthe tsuldooting tpmanatos istiheorporated.
subcool i ng apparatus receives a signal indicating an
[aDPE] dinden tist ereunpdtartchs iai the condéntionalesubcbolory apparatus disclosed in
control section of the air conditioner. Then, the
Pataltddodunent dpp aorttal seq@nfofithe subspeling apparatiess rcotinasted to a control
the basis of the signal input fromthe control section
sagfion led the rair canditidrien ne rfornPaine ron®ok syseemt. 1The) apetre ssection of the
Pat ent Application Laid OQpen Publication No.
sub@edldfg3@pAratdOreSeinesna pignhl indizatimy emopemtién otatecofstht laat conditioner
the Invention is to Solve [0006] As described above, .
frotmethe conteoit sectial ofth adirodandiioapp artensths enbeooding apparatus performs
receives a signal to and fromthe refrigerating
opgratama torgral convtiec hasihef shib cipnhl impuafman abeisontgol section of the air
i ncorporated. For this reason, in order to incorporate
cdaridgtigwehcool i ng apparatus to the 15 refrigerating
apparatus, wiring for transmtting a singal
PathwtrI2dminwae b: Japanese Batsar Applichtoebyid QmmiublieatiomgNo. 10-185333A
installation of the subcooling apparatus. Further,
Sommanyrof tlye heewentien | nvol ved in installation of the
subcool i ng apparatus, resulting in invitation of
Ptohderinb dsat the imveaitidnds tooSalweh m ss-installati on. [0007]
The present invention has been made in view of the
[(066 kg degcribat] diave) the coRemimnek fiibecesling appazdslis sends and receives a
operation control of a subcooling apparatus w thout
sigeal dion gndarftbm rthe ecfrigetatmgsammaedtus oo avidch rthen sabcooling apparatus is
refrigerating apparatus to which the subcooling
inapparaddis For shisneasgapimtoeder tofineerppiatd fhengnbeooling apparatus to the
installation of the subcooling apparatus, and of
refidbgaratingnappatates,) bligsg fausasinitisg b eingalhthorebetwa@es iatecessary, thereby
installation. Means for Solving the Problens 25 [0008]
corhydidating tinstalaitini ofi the rambtsoling aprndianol Faghappaisaviviag may be
which is incorporated to a refrigerating apparatus
infrd¥ed tihahstpkationr ofs the subkoolgsy appadatus yiebdtily in invitation of troubles
circulating heat source side refrigerant between a
cduead diwotorsaeh miNstingtdllatioand a utility unit (12, 13, 14)
connected to
[0007] The present invention has been made in view of the foregoing and has its

objectives of enabling operation control of a subcooling apparatus without sending and
receiving a signal to and from a refrigerating apparatus to which the subcooling apparatus
is incorporated, of simplifying installation of the subcooling apparatus, and of obviating
troubles caused due to human errors at installation.

Means for Solving the Problems

[0008] The first invention directs to a subcooling apparatus which is incorporated to a
refrigerating apparatus (10) that performs a refrigeration cycle by circulating heat source

side refrigerant between a heat source unit (11) and a utility unit (12, 13, 14) connected to
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3 each other by nmeans of communication pipes and
whi ch cool s the heat source side refrigerant in the
refrigerating apparatus (10) sent fromthe heat source
unit (11) to the wutility uniy (12, 13, 14). The
subcool i ng apparatus includes: a refrigerant passage
(205) connected to liquid side conmunication pipes

egch1othe? byametrise of ebmingmicatiompipgspanchtwiscl] £Oyls theSheat source side
cooling fluid circuit (220) in which cooling fluid

reffitigarant ia the lrefbigeratigg pparasx (BN st f{dad Ghe héasrsovmel umig(1l) to the
the heat source side refrigerant in the refrigerant

ufility smife(12203) 14)y Abasubmplihgapmaratis ndidesco otfrigerant passage (205)
fluid; and control neans (240) for controlling a

cdrnevied tp Bqud eidefcommnmicatioh pipgs {214i22) ofthe hefrigemting gpparatus (10); a
fluid circuit (220) according to a flow ng state of

cadhingfbud cirgou220) si which ebolimgeflad tflows; & lnebooeling heatamchanger (210)
passage (205). 10 [0009] In the first invention, the

faredaolige rthatheph sewse tsideanefrigeranb @t ke mefrigerahe passageir(2@5) by heat
unit (11) and the utility unit (12, 13, 14) through

exchamgenwith theosvoping €lwid; mand bentrad frnéage (240) figr coappHingtaBowing state of
(10) to which the subcooling apparatus (200) is

thiervooling flaideid. thd keolingf fluid eiravit (2204 sseyding20 %) flowingstate of the heat
subcool i ng apparatus (200) is connected to the liquid

saircbesidefmgenart an therefrigomat pa&taged2PSnf t he
refrigerating apparatus (10) so that the heat source

[0089F ilul éher faxfst inyemtanmt, thefrefrigerane passgetoanidriep betpaemthesheat source unit
(10) flows therethrough. The cooling fluid flows in

(Hlhend abé undityf hoit 12, tHul4) theRgh @inmivécationcpipes iy the refrigerating
apparatus (200). In the subcooling heat exchanger

appada)s, (10heo mdath the subenodind eppafitus 20Qns ifidooperagpdi nThaeefrigerant
refrigerant passage (205) is cool ed by heat exchange

passdge (205)coblthaigsubbenlihg ppEHraGIs T{200F ubcominectgd to the liquid side
apparatus (200) in this invention assists the

coprenzicatom pipes (21, 220 of dia refegabiinpyapapsmsa(illy spthit the heat source
Accordi ngly, operation of the subcooling apparatus

side edigérant ofcheirefeideratihy apharatng (1)) dfomtsi theretifroudle The cooling fluid
refrigerating apparatus (10), and therefore, the

flopenat thencoling flyidt diecustu (22800 ofh cheapyirpaling app@usi (200). In the
non-operation of the refrigerating apparatus (10) is

suboosimpdeat édchanget 2109 the hoiti sogreapjplerrafrigeran® flovind int the sefrigerant
invention is provided for increasing the cooling

paseager(208) is baoled by heay excliahgd & th tiBcooliay fluiher efore, in
the 25 condition, for exanple, that the refrigerating

[08pPlaTht usibEddlings sppaesusn$200) hidathip umgentiow adsists| ths Soperation of the
effect is expected through the operation of the

refrigeeativlg appamppa(l ). usAdcafdingly, Tdpesatidnhef ths bwbiceoliligihppalidtus (200) is
subcool i ng apparatus (200) should be operated or

regiioed dnlyotiudieg epefatibecf the refrigerating apparatus (10), and therefore, the

operation of only the subcooling apparatus (200) in non-operation of the refrigerating
apparatus (10) is nonsense. Also, the subcooling apparatus (200) of this invention is
provided for increasing the cooling power at the utility unit (12, 13, 14). Therefore, in the
condition, for example, that the refrigerating apparatus (10) serves as a heat pump, no or
less effect is expected through the operation of the subcooling apparatus (200). Thus, the

state that the subcooling apparatus (200) should be operated or should not be operated
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4 depends on the operation of the refrigerating
apparatus (10). [0011] In contrast, in the subcooling
apparatus (200) of this invention, the control neans
(240) controls the flowng state of the cooling fluid
in the cooling fluid circuit (220). The control neans
(240) perforns control of the flowng state of the

depeotls omthelopetitias obthdirefjigemtifig nhparitup@®g state of the
heat source side refrigerant in the refrigerant

(OO E din tcoft2B8)in thersubiceolingedpriageusa(00paf dugmve@is), the tomtrol means
heat source side refrigerant passing to and fro

(248) vemervls the floweng steteunfdle conling fludd ingthel codleng fluitlicirguit (220). The
unit (12, 13, 14) through the liquid side

catrohtreasa(Z4@npenforpssofdl ofARy fibivangsstatdad cred¢andiing fluidheccording to
operation state of the refrigerating apparatus (10)

thedlovbrg ptattgefdhe hedtlseutvasids refrigeftant frl theireffigetant eirafit 288). In the
refrigerant in the refrigerant passage 10 (205).

refigaraftqrassage (208 otiterldat pmBoss sifl2 4€figedant passigito cmdi fing between the
apparatus (200) controls the flow ng state of the

head eduroguiit (10 and thehzilicpuhit (i, 18,ui4) tlronghuthe ligBRDyide communication
according to the flowng state of the heat source

pipedi@; 32) flges.anAcdondinply, thef opermtivarstatp af tegefr{g@oBing apparatus (10)
W thout receiving a signal relating to the operation

cagtt bt judgdd oth thertebisiof éheaflowipgatgse ofithesrefrigeyant irothetrafrigerant passage
refrigerating apparatus (10). 15 [0012] Referring to

(205 SBroefdre, theestinirohmeins (248) sfithe sobsooljng ppparatus €206) controls the
the first invention, the cooling fluid circuit is

flowmgasae oHtheaoslilg fividi in gher efoling dluahtiranitr(220) acc@@l)g to the flowing
and the subcooling refrigerant circuit (220) includes

state ofi heolodat spreosipe efuigeraftAf e eefinigqrantfpassage 205) without receiving a
refrigeration cycle by circul ating subcool i ng

sigel r redpingnto abe tdperationl statg folf uihd. rdfiB@A3fing rappiretus e (ldNdfrom the
invention, the refrigeration cycle is perforned by

reftigeratireg dpparatuse 1020 subcool ing refrigerant in the
subcooling refrigerant circuit (220) of the subcooling

[09pRER eferrmgy 2@y sechd irsattiay lin thg shbaiolieg apanspas of thedrst invention,
perfornms heat exchange between the heat source side

the efooliggfhund cirbwitvis) gompodeti eofr # knbaeliag trefoigsmag eir(@0$220), and the
and the subcooling refrigerant. In the subcooling

subeadlingrefrigecet cirAl0(]220) ineludeba subicooling edmprgssoa(221) and performs a
absorbs heat fromthe heat source side refrigerant to

refrégesatamanyatedsy, citcnbtiap yutsoooling g fti eratites thesenoliag fluih
side refrigerant. [0014] Referring to the third

[00h¥]e i ithomn sedond tiheensiohg tiel tefidgegtiar eols i0perfirmesdebp kitculating the
i nvention, the control neans (240) controls a

subcodirigatréfaiperantatie thé dubeodlingc esfripérgnt efrcuig 220 of the subcooling

apparatus (200). The subcooling heat exchanger (210) performs heat exchange between
the heat source side refrigerant flowing in the refrigerant passage (205) and the subcooling
refrigerant. In the subcooling heat exchanger (210), the subcooling refrigerant absorbs
heat from the heat source side refrigerant to be evaporated, thereby cooling the heat source
side refrigerant.

[0014] Referring to the third invention, in the subcooling apparatus of the second

invention, the control means (240) controls a circulation state of the subcooling refrigerant
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5 in the subcooling refrigerant circuit (220) by
controlling operation of the subcooling conpressor

(221). [0015] In the third invention, when the control

nmeans (240) adjusts operationscapacity of the

subcool i ng conpressor (221), the circul ati on anmount of

the subcooling refrigerant in 5 the subcooling

ir gfer bwfeoaking cefrigedant cze0) (20)i by cotrellivg cypsratioonef die subcooling
of the operation of the subcooling conpressor (221)

cerhprassos (A2t rol of the circulation state of the

subcooling refrigerant in the subcooling refrigerant

[T Ui the Bid)invdr@idnsvhéte fherqontrgl meansH(@40)oadjudts operation capacity of
i nvention, in the subcooling apparatus of the third

thersubonaling, contpiresson (X221 )| thereirenslatin @inoumtt efcths sabcooling refrigerant in
direction in which the heat source side refrigerant

thiel subgooling refuigeraat cieduit (20 pmarigsas Therefqre,0®ntrahdf thesypgtagion of the
in which the heat source side refrigerant flows or

subsesling tomprrasarn(22EY aftaes anntrglass dgecif@l@joni state of the subcooling
operation of the subcooling conpressor (221) as the

reffiti gashmgn gteatubcadlinglrefrigesnt siommit@28). de refri gerant, and

the control nmeans (240) allows the subcooling

[09d ApRefesring (03R4 fourth inventionyia tbe suteboling apparates efitbe thiwk invention,
the heat source side refrigerant flows fromthe heat

theaontel mearts (24Q)) datenima divection intwhich thetheat squic; sid@reffiggrant flows
in 15 the refrigerant passage (205) or stops the

inothe refrigeranvopassége @05cawl 4 stgtedomtrieds fwrhepP@iiycd sidarefrigerant flows
state that the heat source side refrigerant flows from

ot Heesuidt Iflawy inundftigéra®t, pabSage1(2P5) mepeatatianhef theembcadimgemmpressor
unit (11) in the refrigerant passage (205) or in a

(21 haethenfiowinpetate af thedeat wusiedede reffigérgmy amd thicwatrobmeans (240)
flowin the refrigerant passage (205). [0017] In the

alloovs thl sibpoehing comprebsor (2310 totontmae spérathly indestate tteat thecheat source
flow ng state of the 20 refrigerant in operation of

sitlh eefd ptrentoflowg fromrtpe beataourc 20it.(1 Bteownfdsahe hiflitytumet (12, 13, 14) in
control neans (240) detects, as the flowing state of

thelrefrigefant prssaget (205)or stdpewhegpeditionatfitionsubtodling compressor (221) in a
refrigerant in the refrigerant passage (205) and fl ow

state thdtehe kedfat sgecaside rafrigdrentrfifws fyem dlnt utilppasa §E2,(13059). towards the
[0018] The control .neans (240) of this invention

heat sdwreranio fENah itlenrefiogeram|pasdage (205) 2b irs abtatothatthe heat source side
conpressor (221) on the basis of the detected flow ng

redttigdrantaioed hat floaf ini the refriperantigassagt 205)t hat t he

refrigerant flows fromthe heat source unit (11)

(00 Whin she Fenrtht inventiony the corttb? mekis (241) detectshthe flowing state of the
refrigerant passage (205) can be judged as the state

refffigdrarithin opfraticpe ofhthengubcooling compressor (221).  Specifically, the control

means (240) detects, as the flowing state of the refrigerant, the flowing direction of the
refrigerant in the refrigerant passage (205) and flow of the refrigerant in the refrigerant
passage (205).

[0018] The control means (240) of this invention performs operation control of the
subcooling compressor (221) on the basis of the detected flowing state of the refrigerant.
The state that the refrigerant flows from the heat source unit (11) towards the utility unit

(12, 13, 14) in the refrigerant passage (205) can be judged as the state that the refrigerating
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6 apparatus (10) perfornms operation for cooling an
object in the utility unit (12, 13, 14). Therefore,
inthis state, the control neans (240) allows the
subcool i ng conpressor (221) t conti nue operating so
that the subcool i ng apparatus (200) cools the
refrigerant flowwng fromthe heat source unit (11) to

appacatug (10)tperfonns opddtiod Ior deblingl an opjettr iasthe uthiy snet@d@2, 13, 14).
that the 5 refrigerant flows fromthe utility unit

Theér2ford, 3n tHid ptateo timrodatroheedsd24@clloss thesubeodling ¢omprassor (221) to
refrigerant passage (205) and the state that the

corgihne geemnng doethantie fuboovling dpperatest (20§¥ caols the asfiggmnt flowing
(205) can be judged as the state that the

fromfthe Yeatabinceg uajp (hl)ao tise {tildy udiv €62,184 14)elh comrash ¢he state that the
operation for cooling an object in the utility unit

refd gerart Flowistfrom The nafigrwmit §12, 13,Hel dowards ¢ hdaheowontiniv(11) in the
means (240) stops the operation of the subcooling

refogeratgmesage 1205) 2:2d )the stamvtbatcthe mefeigermstdgesape flawi mrthefrefrigerant
t he subcool i ng apparatus (200). [0019] Referring to

paskazef (206h cambenjudged, ad thet siate shitcthe | refrigesyingr appamtusf (10) does not
fourth invention, the control neans (240) activates

pérfrenstib opetating fooolieg sarobf@? i) thafitdity anip (E2idt3e A4). n€kherefore, in
time period elapses froma tine point when the

thesthstatek) thg compl es=ros (2400 Ispopssths tapeption  fOGE Gubtovlingecompressor
fifth invention, the control nmeans (240) tinmes el apsed

(R dvoddurteeessanympetbliop of tite snbarvling apparbine (200)g
conpressor (221) is stopped. The control neans (240)

[00dP] \Retfersing e theftfthoinkentopne mthe swtwoolif@dppatgranoffoayk énvention, the
of the predetermined tine period fromthe tine point

cortinh nieans 2403 activiang the syhrcesking cqr2@isor 2249 afipea prefetermined time
control neans (240) detects the flow ng state of the

perifdrdlasesafromi atit b pome vhiw treanbcquding @gmpt@d)(221 tie stopped.
activation of the subcooling conpressor (221) to judge

[00R61 Aerthd Ai&hsnbaioh) thg canpl exany (248 ti2R Llapsbd tiht frem the time
kept operating or should be stopped. [0021] Referring

ptiot twiensihet subicovliny icompresive 20§ dslstoppedppdhat esmitrol means (240)
any one of the third, fourth, and fifth inventions

adtivateh ehe sulsdootng combredsger (@b} upenrplpad of ¢hedptedetetined time period
nmeans (236) for detecting tenperature of the heat

fremuthe emei pdént rvelfeni thie sibebolidg @naedsonf220his stepfped.geThntontrol means
passage (205) nearer the utility unit (12, 13, 14)

(240pdetebis the lftowih g tatd @fitthe xefhigoaat il MOyefrigbanthpaseage (205) after
the control neans (240) judges the flow ng state of

adtivetidreaf the aubeling dempreksdr 22Hnd judpe whethebalss suboboling compressor
variation in detection value of the refrigerant

(R yxieudbd by kepd epaatingor shivakishe staiped. from a ti me poi nt
when t he subcooling conpressor (221) is activated.

[0021] Referring to the sixth invention, the subcooling apparatus of any one of the third,

fourth, and fifth inventions further includes refrigerant temperature detection means (236)
for detecting temperature of the heat source side refrigerant at a part of the refrigerant
passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat exchanger (210),
wherein the control means (240) judges the flowing state of the heat source side refrigerant
on the basis of variation in detection value of the refrigerant temperature detection means

(236) from a time point when the subcooling compressor (221) is activated.
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7 [0022] In the sixth invention, the subcooling
apparatus (200) includes the refrigerant tenperature
detection neans (236). The refrigerant tenperature
detection neans (236) detects refrigerant tenperature
at a part of the refrigerant passage (205) nearer the
utility 5 unit (12, 13, 14) than the subcooling heat
exchanger (210). [0023] The control neans (240) of
this invention judges the flow ng state of the

[0082] ilyehasixth rinvéntionethei guhcaoling appragos ((200) inghideshdhe refrigerant
basis of variation in detection value of the

templeratyye rdetactive menat(23@. ddhe cefrignrant tanspef #A88) ddteasiont imeans (236)
time point when the subcooling conpressor (221) is

detexts veftigerantFfomperatirplag a patteofshatreftigérant pdseagec@@8) neamer the utility
value of the 10 refrigerant tenperature detection

umtds 13,236 thadabe stseslingshdahexchamger €HPses from
activation of the subcooling conpressor (221) can be

(G023 dheasontivd meaise (240t oft Hes tiovgadiont jndgesofthe Hiowing state of the
refrigerant cooled in the subcooling heat exchanger

refi2ged)ntiin thie tefidgerdntipassdge (20%)romythedasis afempiatien ur detection value of
detection neans (236), and in turn, can be judged as

the refrigemnetenipetatuth eletectién ingansa(@86) fromshé timmpold wheatthe subcooling
source unit (11) towards the utility unit (12, 13, 14)

compresser {B2heisricgjvatadt Pers sxegepl¢,26)staté that, thehdetectionevalue of the
that the detection value of the refrigerant

refregapant a¢roperatiet datedtion nmeaan 2362 d6reatoess the timeaglgpsey Enm activation
after a predetermned tine period elapses from

ofthtisubtdoting ebmiphessaruB2botanrky jndges asstho stagQ tha) theatemiperature of the
judges as the state that the tenperature of the

refregarargencated ipethersebédodingrigat exahanger QU0 soddtemgechbntthe refrigerant
exchanger (210) 1is detected by the refrigerant

teperadurat detectidet meanso(R36hamsl (123GN, ean dw judged tast thet $tate that the
the 20 refrigerant does not flowin the refrigerant

refragesay dlof@0fBom the béatsomeé aniti(hl) towatdsehs stibytunit (12, 13, 14) in the
i nvention, the subcooling apparatus of any one of the

refingaraht pdseaget (R05SandAfsof thie stateetiat dhe detectibre rvaluec bf) dles refrigerant
refrigerant tenperature detection neans (236) for

tethpemure nigtectop ercatu (2360 fdotshsotheay eseunfter & prbdetermined time period
refrigerant at a part of the refrigerant passage

el4®eS froneantvatiom ef thiei subtoolingicompidsorl(221)lehn hejmdgeshas the state that
subcool i ng heat exchanger (210); 25 and evaporation

tht eerpperatury ef e treftiperant befaresflgwiagd intbdhe sidceclingiheat exchanger (210)
evaporation tenperature of the subcooling refrigerant

isi detdcheel by heorfti geyartetatmperatiia dgecti¢? iridhns (236) erastthe state that the
control means (240) judges the flow ng state of the

refrégetrars doecwot Sloskeinrthé rdfgeramtpassage (20Hasi s of a 8

{0024] Referring to the seventh invention, the subcooling apparatus of any one of the third,
fourth, and fifth inventions further includes: refrigerant temperature detection means (236)
for detecting temperature of the heat source side refrigerant at a part of the refrigerant
passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat exchanger (210);
and evaporation temperature detection means (234) for detecting evaporation temperature
of the subcooling refrigerant in the subcooling heat exchanger (210), wherein the control

means (240) judges the flowing state of the heat source side refrigerant on the basis of a
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detection value of the refrigerant tenperature
detecti on neans (236) and a detection value of the
evaporation tenperature detection neans (234). [0025]
In the seventh invention, theEi subcool i ng appar at us
(200) includes the refrigerant tenperature detection
means (236) and the evaporation tenperature detection

detectivn a@49f. the Seffigeranetempgmtan detectigremasnsy @30 pamta detaction value
nmeans (236) detects refrigerant tenperature at a part

ofthe ehaporafoni tgmpemturpdetsctipn M&MS Y 23arer the utility
unit (12, 13, 14) than the subcooling heat exchanger

[Q023D)n tH eeveutipmventiom, the sgbepaling apraettec (209N indudes the refrigerant
(234) detects evaporation tenperature of the

tesplocatwre idetpctien miegms (236) dnd the evapobativol temperatiae detection means (234).
exchanger (210). [0026] The control neans (240) of

Thé refri geremtritinperajunel detsctidnemédns(23G) deteatsercbrigerans temperature at a part
refrigerant in the refrigerant passage (205) on the

obihs irsfrigbrahhpasdaged 205 )arearez theeutdity tung (12,63, il gethamthe subcooling heat
tenperature detection neans (236) and the detection

exchhnger §210)h e The ayaposdtionrtemperames ddtentiondatans (234) deteatsvaporation
(234). For exanple, the state that the detection val ue

tenfpetdtere of gfersuheoading refigprantinthe saubepelking beat mechanggrd3H0).
is slightly greater than the detection value of the

[92ap dihat camrdl emparsa(240¢ ofetles tinventivaajsigéL 349 flawinpestate of the
judged as the state that the 15 tenperature of the

refeferamjematie wefiigeeanti pessage (@05 onlthedabisaif thecdedergion value of the
(210) is detected by the refrigerant tenperature

refieégeranti tompemane d¢R8Hon mames {236) and thecdatedtion) vatigeef te evaporation
the state that the refrigerant flows fromthe heat

tesperatere detecti¢n ieanso@3d s Kdrexarmplej the state that i, det®tion 4plue of the
in the refrigerant passage (205). In contrast, the

rediti gerantttéraperttuee detéeoniroeens 236 ioflightly greatdrithayethadietection value of
tenperature detection neans (236) is, largely greater

thehevapodationl d¢reperamre detectéorofmeats (23d) eanpwr pdged as the state that the
tenperature detection neans (234) can be judged as the

tegtpataturt lndithe tefrigaranpeclad in theahibedoding dibati axehanper (0d isedetected by
flow ng into the subcooling heat exchanger (210) is

the et frigesalt bympenstureedateagion aneant €239 andiiretudgtoanthegndged as the state
nmeans (236) or as the state that the refrigerant does

thatthefrefoigetant flnes frefir thg deatrsouma smaddl (t265)ds thO 0@ty unit (12, 13, 14)
Referring to the eighth invention, the subcooling

imthearefiigesaraf paasage 2050 Ih hventriwty the st@b thawthehdeteotbn value of the
fifth inventions further includes: first refrigerant

refiégmantatmperanied detbdtivn rmeas $236) A8 ygdlp prededr ¢htn thg detection value of
tenperature of the heat source side refrigerant at a

theagvap afatibin eempahiurg deecionparamg @342 @an hecpidged tabahe state that the
utility unit (12, 13, 14) than the subcooling heat 9

temperature of the refrigerant before flowing into the subcooling heat exchanger (210) 1s

detected by the refrigerant temperature detection means (236) or as the state that the
refrigerant does not flow in the refrigerant passage (205).

[0027] Referring to the eighth invention, the subcooling apparatus of any one of the third,
fourth, and fifth inventions further includes: first refrigerant temperature detection means
(237) for detecting temperature of the heat source side refrigerant at a part of the

refrigerant passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat
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exchanger (210); and second refrigerant tenperature
detection neans (238) for detecting tenperature of
the heat source side refrigerant at a part of the
refrigerant passage (205) negprer the heat source unit
(11) than the subcooling heat” exchanger (210), wherein
the control neans (240) judges the flow ng state of

exchaengee 4210p and second eefirigbrany tenaperatore detertibngneans (338)afor detecting
detection value of the first refrigerant tenperature

tedgpemtire arf thedweat (0REE) side telrigerdnt ot pah of dha eefrigerantepassage (205)
second refrigerant tenperature detection neans (238).

nga@@ 2B} Heat sdigceugint(hl) thae rthé suhcobhing bedtceowhanggr (210), wherein the
apparatus (200) includes the first refrigerant

candrm ereansf24 0 pjtiges the flowiegsate 28 He lwatisaunee sdarefidigerant on the basis
refrigerant tenperature detection neans (238). The

of ardeteatiohr vajer afitth¢ dirgterefitigarantdietnpetaton deteotion (128ats (237) and a
detects the refrigerant 10 tenperature at a part of

deteaionefahiegd ithndec pmd efigger{i? 0Shpera@mredet¢diion méans (2338)ni t
(12, 13, 14) than the subcooling heat exchanger

[0028D)n thEregleh dwvedtiom fthé gecaoling apppranst(36@) idelndest the first refrigerant
means (238) detects refrigerant tenperature at aJoart

teafpetdnere defectigenmats (233 sagkth¢ 26Hnd mefnigerant tempetatare detection means
source unit (11) than the subcooling heat exchanger

(238).0) The| €62 9 frigesant demperatune dpteci@d @eavs (2HT)sdetects the refrigerant
i nvention judges the flow ng state of the 15

templerature ahim part of theeefrgbrangpasaage (08)swgeer (1R0B)lity nnit KE2, 13, 14) than
basis of the detection value of the first refrigerant

thesnpeoling heatdztiengen@ 16k arhe (s2&ny refrigetant tedigteeatuiealetection means
val ue of the second -refrigerant tenperature detection

(238ndetet? 38frigefant temqmnasine, attahpars vhthe refrigeran gaskage (209 mearer the
value of the first refrigerant tenperature detection

hent sosred @87 §11) shanuhé subiceolingheanedhenger 2i9). t he
detection value of the second refrigerant tenperature

[0829 E dthie oconmend nime4rid3 403 aof kes A0véntidgejhdgss tthe fiveng state of the
that the refrigerant flowing fromthe heat source unit

refiderartonahel sefti perantupassage\(208)i dn (htthasik Df thel fetestianovdleel of the first
in the subcooling heat exchanger (210). In revere, the

refiigdrantt featpetdtere dédtentionomemal (237pfantdhehef detadtion value of the second
refrigerant tenperature detection neans (237) is

refiri gt riempematitrd detdeticcirieans (238)ue Fuf ekaplee dwnsdate that the detection
refrigerant tenperature detection neans (238) can be

valuel gfthe firstt defrigerait eerhieaitutehdeteotibn ingeans (23 7)) iosiffigiehtly emaller than
the utility unit (12, 13, 25 14) towards the heat

the adeteveion nialue( dfl thei secoablrefrgérantt fempstanoo aletaetioh endans (238) can be
exchanger (210). As well, the state that the

judetdad therstata khae tledf refitigerdrit fiiwing frong thedriat s@nxenrit (11 towards the
detection neans (237) is alnpbst equal to the

utilétly amiti (A0, 13|14 iotodled irs theanbconding ilger exvhangam21®t ule revere, the
10

state that the detection value of the first refrigerant temperature detection means (237) is
greater than the detection value of the second refrigerant temperature detection means
(238) can be judged as the state that the refrigerant flowing from the utility unit (12, 13,
14) towards the heat source unit (11) is cooled in the subcooling heat exchanger (210).
As well, the state that the detection value of the first refrigerant temperature detection

means (237) is almost equal to the detection value of the second refrigerant temperature
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detection neans (238) can be judged as the state that
the refrigerant does not flowin the refrigerant
passage (205). [0030] Referring to the ninth
i nvention, in the subcooling fppar at us of any one of
the first, second, and third invention, a flow neter
(251) is provided at the refrigerant passage (205) 5
détectioneneatsi (238)acahl pjudgedeasothe tshate Hmbthesfnigarangiddes not flow in the
refrigerant, and the control neans (240) uses a
refiegaratipassagal(208)of the flow nmeter (251) as a flow ng
state indication vale that indicates the flow ng
[098A} Redérring¢o theatintbonventios,i id¢he sibcoglingapparatusdfiahy one of the first,
control neans (240) determ nes, on the basis of the
sdcbodyiang thirdinyentiati, adtavometeal(26d) isprevided at the refrigerant passage (205)
the cooling fluid should be continued or stopped in a
fortdzteetinpat flavh eate @dlthehedt soixte fsldewsfrigerameandl the cwoirphmeans (240)
fluid circuit (220). [0031] In the ninth invention,
ugehen deteetidn walue alf ube dfow mectérl @Rf1)as er floREE) state indjpation vale that
to the control neans (240). The flowi ng state of the
indéates Sheiflowirgy slate éfthe Iyt sotrcé side hefrigerant; ané theendontrol means (240)
passage (205) can be judged fromthe detection val ue
determihes, fdnotive nhstsisr of{ 6 fjowing state fimdiegtionealem rwheshernthaftow of the
(240) uses the detection value of the flow neter (252{
cading fhbd shawiid g contimeedi orditappied om a\stdtel thak thecovating| fluidh dlows in the
flow ng state of the cooling fluid in the cooling
cddlmgdlued cieait (2¢@R0) on the basis of the flowi ng state
i ndi cation value. [0032] Referring to the tenth
[G03¥ b i it pintth enventiery she defectipmavadineust the fiow meter (@51) isdnput to the
first, second, and third inventions, further
comtmll udests (3403t Thé rflayeng ndtate eofp ehea heatesairee stdeorefrigerant in the
nmeans (237) for detecting tenperature of the heat
refiigeramt mischge (205)i gabertdged feomahd detbctidmeva®@: of the flow meter (251).
refrigerant passage (205) nearer the utility unit (12,
Thé&efotd)the kamtrdlracaw (240} useg) theeddtection chaluegef the Fody metard251) as a
second refrigerant tenperature detection neans (238)
flbwingdsdte tdicagion tvehmp éo edntrod thef flawieg sttt ofthe coaling flied in the cooling
refrigerant at a part of the refrigerant passage (205)
flolavirenit (220) lvadhe basis afaheiflowinglsidte irdicatibhealmabcool i ng
heat exchanger (210), wherein the control neans (240)
[0982% Refelrihf do einc entheinwenttiona tlbesubeoolng apphratusodf drtyeone of the first,
first refrigerant 25 tenperature detection neans (237)
sexond,andehied inventiors| fuethef includes dustrefrigefant tpenpendture detection means
tenperature detection neans (238) as a flowi ng state
(2373li fontdetroting | tesdpéranire i afdihe aheas sohmre filowefripestntitat ofpart of the
the heat source side refrigerant, and the control
refrigerant( 2ab6dgedA08) memes thel Hitility unit (12, 13, 14) than the subcooling heat

exchanger (210); and second refrigerant temperature detection means (238) for detecting
temperature of the heat source side refrigerant at a part of the refrigerant passage (205)
nearer the heat source unit (11) than the subcooling heat exchanger (210), wherein the
control means (240) uses a difference between a detection value of the first refrigerant
temperature detection means (237) and a detection value of the second refrigerant
temperature detection means (238) as a flowing state indication value that indicates the

flowing state of the heat source side refrigerant, and the control means (240) determines,
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on the basis of the flowing state indication val ue,
whet her the flow of the cooling fluid should be
conti nued or stopped in a state that the cooling fluid
flows in the cooling fluid cjycuit (220). [0033] In
the tenth invention, the detection values of the first
refrigerant tenperature 5 detection neans (237) and
ot hige bastonfl theeflowpgrstate indippmnatalus vdether ttho floweahthe cooling fluid
(238) are input to the control neans (240).
siomixp he icantimued tonstappedién 8 statc thabthewambling duid flews iim gie cooling fluid
refrigerant tenperature detection neans (237) and the
cdatie@20pn val ue of the second refrigerant tenperature
detection neans (238) attains judgnent of the flow ng
[60341 dnathe ttamth ineattionpthiec detectibm valfies gf thenfirst refriperant temperature
refrigerant passage (205). For exanple, the state that
ddtectidnemedmise@B7 pand/ tHeusecardd refidgéramtstermpefatirg eletaction means (238) are
tenperature detection neans (237) is smaller than the
ingpat ex theocontml meeans (2409. s€ompdrisonf bitgeemtite daegimnatalwes of the first
detecti on neans (238) can be judged as the state that
rdffigerhetatengemtae detdaionefneanpe (287 drdotte @ctectianhealneasf the second
source unit (11) towards the utility unit (12, 13,
refd geramt teinperaafre idgectiont mpass(238) {201 judginentoifitbe flowangstate of the
can be judged as the state that the heat source side
heafsoinge rsidet refrigevant fin tha telfiégansnitl passage(2@5)( 1For &&mpls, the state that
14) towards the heat source unit (11) in the
theedeatéion arluepas thegiirs( 2dfherant @apetaturstdetestivhaneankg237) is smaller
heat source side refrigerant does not flow therein.
thihehedaeiontvabiead the secombrefisger@t @9mpearstase ddtection means (238) can be
di fference between the detection value of the first
judged hgtheatite thatheteatsoercedédesrefrigerantflaws fiodB e leatisqunes unit (1 1)
detection value of the second refrigerant tenperature
tooveréc thic antilingeamis (22 38) 14)9n ahd tefriganant phasdage (2085).c aThonther states can
value to control the flowng state of the 20 cooling
bé judged anthe satethat thadedt soinde cideaefrigefaBP ) wo frotrhthe maatibsunit (12, 13,
of the flowng state indication value. [0034]
1Retoemrdsribe heat stverceliriv €HY) fin thewefrigerant padsages(ZBSpar asrthe state that the
apparatus of any one of the first, second, and third
hearwentceatide fafripdrant does|noddow diar¢iger Therefoegypthe abnirel means (240)
detection neans (236) for detecting tenperature of
utdletheediffesance Cloctweee thefdetegtomntalit ofi tharfirsofrefrigerant temperature
refrigerant 25 passage (205) nearer the utility unit
dété@ionl theadst (23N amnd ke detbctinl ivalge hefatheesechad geftige?ahd)temperature
wherein the control neans (240) uses variation in
detedtimt medans\(238)as afflawiag sate indieatior valtetipnablithe flowing state of the
detection neans (236) as a flowi ng state indication
coalingefldidak thenebolinp dhiid biecui(220) on the basis of the flowing state indication

value.

{0034] Referring to the eleventh invention, the subcooling apparatus of any one of the first,
second, and third inventions further includes refrigerant temperature detection means (236)
for detecting temperature of the heat source side refrigerant at a part of the refrigerant
passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat exchanger (210},
wherein the control means (240) uses variation in detection value of the refrigerant

temperature detection means (236) as a flowing state indication value that indicates the
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flowi ng state of the heat source side refrigerant, and
the control neans (240) determ nes, on the basis of
the flowi ng state indication value, whether the flow
of the cooling fluid should conti nued or stopped
in a state that the cooling fluid flows in the cooling
fluid circuit (220). 5 [0035] In the eleventh

flowirgndtate of thdbeat sberce istle refilgemngfandithe cettrolgeeamt(240) determines,
tenperature detection nmeans (236) is input to the

ox ¢t basis o thesfl¢wiag)statéviodicaionnglueawhathiepithe Aow of the cooling fluid
detection value of the refrigerant tenperature

stieldebe contimmed os s(opB&) iras statenthaf thedgpoehing fid flows in twi qogling fluid
state of the heat source side refrigerant in the

cir@fir(@23@x ant passage (205). For exanple, the state
that the detection value of the refrigerant

[a08 ) dn ather dedatle dhvantione thes dé@cti @B Fhludect des esfrigaranh demperature
state that the cooling fluid flows is judged as the

deteciion tieans (286) heanputstutheecaitthd mednsi FdOnhnt Mohitesgng variation in
fromthe heat source unit (11) towards the utility

detedtion(viadye aBthe refjgerant tiéraperatiurd detectivn peasa@d6) 2B6Ps judgment of
The other states can be judges as the state that the

thecfttwing stateeo B ihd dieatefouiqpesidente fifi gavavs ih themefiigeranti passage (205). For
unit (12, 13, 14) towards the heat source wunit (11)

exampléyehe efatd thet thet depemsionyelug 203e mfrigeranttemperatwre tdetection means
the heat source side refrigerant 15 does not flow

(236 deireased hethefstate that He wmoling dluidBlaws is(j2d@ed assths statethat the heat
detection value of the refrigerant tenperature

saehe¢eeside oafiri garamS1ovaaBomalse beat kawibeagnis (1) cowards detutdity unit (12, 13,
value to control the flowng state of the cooling

14)l ini tHe irefrigbrancpassageg(20511i dhei atberi statéL@:0) bojudgbeabtiei ate that the
of the flowing state indication value. [0036]

héae Beurce sige refrighmnt flews from the etilityounit (12, 13,614 wbwards ithegheat source
apparatus of any one of the 20 first, second, and

utih{¥19l in theenfrigerent padsagec(@05) orgpsftheistdtecthatthe heat 20@ke side refrigerant
includes inlet side fluid tenperature detection neans

d¢ea5@} floer thekeire c tThegefornhercantrolemednst(B40)ase$ thegdefd¢ctiod value of the
at an inlet of the subcooling heat exchanger (210)

redinigbrantttempersiudedéteation memp ¢236) as e fisting staterindieats value to control
(253) for detecting tenperature of the cooling fluid

thetfleewing statecdf the cobbng flbioinl the goblass fluidxaiteait d220)(chlthe basis of the
and the control neans (240) uses a difference between

flawnhgtstate irglicavieh welu25 of the inlet side fluid
tenperature detection neans (252) and a detection

[00ab L Redérrihpeo dhet tvedlfth shvbatibh,lindhé evhpeohhg appatetie of iann one of the
means (253) as a flow ng state indication val ue that

fitsndiecaride and hieird inventignss thet motifg fluéd bieatit @20y aehsadeddnlet side fluid
refrigerant, and the control neans (240) 13

temperature detection means (252) for detecting temperature of the cooling fluid at an inlet

of the subcooling heat exchanger (210) and outlet side fluid temperature detection means
(253) for detecting temperature of the cooling fluid at an outlet of the subcooling heat
exchanger (210), and the control means (240) uses a difference between a detection value
of the inlet side fluid temperature detection means (252) and a detection value of the outlet
side fluid temperature detection means (253) as a flowing state indication value that

indicates the flowing state of the heat source side refrigerant, and the control means (240)
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determi nes, on the basis of the flow ng state
i ndi cation value, whether the flow of the cooling
fluid should be continued or stopped in a state that
the cooling fluid flows in th cooling fluid circuit
(220). [0037] In the twelfth 1I'nvention, the detection
values of the inlet side fluid tenperature 5

detetneioed, om thedbesis(@btie fowling rstate indiedtioni vrdud, | whether the flow of the
tenperature detection neans (253) are input to the

comimgrfbliid sheuld be200)inuedorrnrionipsd in Betate drat thecedingdlyiddlows in the
value of the inlet side fluid tenperature detection

corgmgdlui@ biRduinf@d0).he detecti on value of the inlet side
fluid tenperature detection nmeans (252) attains

[qO3dy e rthe oWelftheinkérgionn thesdeteaionf values dfcthe inlstisile fhyid demperature
refrigerant in the refrigerant passage (205). For

detetin recans ({252 tand ¢het dutlet side float temperatirg detectioremednst(A53) are input
inlet side fluid tenperature detection nmeans (252) is

tag theatomtrot mzaans (240)et Eomiperisonvbdtweernthet Aeedtivinevalye @€ the inlet side
fluid tenperature detection neans (252) is judged as

flbidetestpmragurendetectivh eneana t (282)uank thei deteatwhr vajas ahtthd indeisside fluid
fromthe heat source unit (11) towards the utility

temperaturekiztectiGn niedds (252) htainefudgyentoofithp Sowingestae@f the heat source
The other states can be judges as the state that the

side a¢frigenancin the defrigerhini ppssapat(205)owFof exampleiahe state thgt the detection
unit (12, 13, 14) towards the heat 15 source unit (11)

vilne phtherielet side flant teppsmaige de@CHon mearss262)is greater tharathe detection
the heat source side refrigerant does not flow

vilhe oéitre. inT esidef fuid ternparamon tietedtionempans((282)) is|jsdgedt dscthe state that
difference between the detection value of the inlet

thei lobet Solunieckiderefrigesant flows dtars thedreatremmes YAEA) ) tovhrds the utility unit
detection value of the outlet side fluid tenperature

(I2etld3c14)ain the acfsigérabB)assagea(205)owiTihg otisdratates crahi leqjudges as the state
value to control the flowing state of the cooling

tHat thecheatsoutoe stdealefiigerdnit diogvs fn tHenihity wii P, 13n14)Hewards the heat
basis of the flowing state indication value. [0038]

siRetennit (b ))tio thheefrigeranepassige (208N o1 anthei statertbat the heat source side
subcool i ng apparatus of the second or third

rdfrigeranti dues nohBowutherowl | Thereddrej the cantroloneansi(R4q)2303 the difference
i ncl udes evaporation pressure detection neans (234)

bétoeen étecddtéatipn exaheorfahe mletmids Suidetempetahme datectoon imegns (252) and
refrigerant in the subcooling heat exchanger (210),

thenittdchion walut roftheaales sid2 4id teageraudaleectiommeans (2530 fs a flowing
25 the evaporation pressure detection neans (234) as a

sthtedninogtiat edlee ko domad itlenflowingestdth @f thd cwblingtfhsd i éhe cooling fluid
flowi ng state of the heat source side refrigerant, and

cirdrét 220} srothebasin of (he4lywingl etterindiostion valueg he basi s of
the flow ng state indication val ue, whether

[G03BT Referring tofthd thirtebdth invention, in the subcooling apparatus of the second or

third invention, the subcooling refrigerant circuit (220) includes evaporation pressure
detection means (234) for detecting evaporation pressure of the subcooling refrigerant in
the subcooling heat exchanger (210), and the control means (240) uses a detection value of
the evaporation pressure detection means (234) as a flowing state indication value that
indicates the flowing state of the heat source side refrigerant, and the control means (240)

determines, on the basis of the flowing state indication value, whether circulation of the
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subcooling fluid should be continued or stopped in a
state that the subcooling fluid circulates in the
cooling fluid circuit (220). [0039] In the thirteenth
i nvention, the detection val ug of the evaporation
pressure detection neans (234) is input to the
control neans (240). Monitoring variation in 5 . ]
substelitg Smid/ sheidd dfe coninued puor seppsd i astate chatethse subgaoling fluid
nmeans (234) attains judgnent of the flow ng state of
cir¢udatereintthe cenling fhiidierrewaf @2@kr ant in the refrigerant
passage (205). For exanple, the state that the )
[@080kdni b thiftesnthpfinventiony Spodgtercidon pratuss of cthe etvaporatign pressure
means (234) is greater to sone extent than a = o
desecstbat meansn €284y as uopitnta e sonitad means (248).s UMootoring) vanation in
refrigerant circulates is judged as the state that the

détectionscaluecef the duwaposdtiangpressute détestipn meany §234) attains judgment of the
refrigerant passage (205). The other states can be

flpwihgestatgsoft the heabseurce aidet tefrigesant isdthe efrigerage passage (205). For
refrigerant does not flowin the refrigerant passage

eXapqyy,. th istate tlat she dhtsciemvalos of thassanoratn pressure idetection means
detection val ue of the evaporation pressure detection .

(23dnissgreasriio some exténtdhimy peedetenminad ivelueiin theysthtgdhathe subcooling
control the flowi ng state of the subcooling _ _

refigerangeirgnlatasns judged suthe ouité thgt thethentponrastsidg refigearant flows in the
(220) on the basis of the flow ng state indication

refiagerant phSsage (205). REhe othensfates cathbe jusiged eetherstate that the heat source
i nvention, the subcooling apparatus of the second or

sitltirefifigerant doesonotf flowhier the refrigdemt passhge §20%nt Therefore, the control
tenperature detection neans (236) for detecting

meenr@A0) usee thf det¢nsion dvatuesd the evaporition lessure dgtection means (234) as
part of the refrigerant passage (205) nearer the

a floiving state mndicqtivd, vaig, to tantrolthe flowengssiate ob thermypbheading refrigerant in
exchanger (210); and evaporation tenperature

théestlbasoliog refo gersnt csait (224) onghebasinef the dpwing state indication value.
tenperature of 20 the subcooling refrigerant in the

[0940} Raifémigg e dhe frteanthanveibg) thevhbeedlingt dppaatus ebthe second or
nmeans (240) uses a difference between a detection

third| ireveofion Hiartherf ringjedeantrefripersat atemperatwret daedtion means (236) for
(236) and a detection value of the evaporation

detestingrtemperatude o Bitheiheat sonmassle(i2Biperans aba parvof thy refrigeeant passage
i ndication value that indicates the flow ng state of

(205 nbapert thesutility aindti (1@, 13f 14)ghamithe subedolinge heasraxchdnger (210); and
nmeans (240) determ nes, on the basis of the flow ng 25

espatation riempertiuon detattie, mehmst (234) o datécdingcrvapdratibm temperature of
subcool ing refrigerant should be continued or stopped

the nsubcaxdl agerefifigaranthia thelsobadaling heef exchangert (24 0), cuhartiasthe control
in the subcooling refrigerant circuit (220). 15

means (240) uses a difference between a detection value of the refrigerant temperature

detection means (236) and a detection value of the evaporation temperature detection
means (234) as a flowing state indication value that indicates the flowing state of the heat
source side refrigerant, and the control means (240) determines, on the basis of the flowing
state indication value, whether circulation of the subcooling refrigerant should be
continued or stopped in a state that the subcooling refrigerant circulates in the subcooling

refrigerant circuit (220).
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[0041 ] In the fourteenth invention, the detection

values of the refrigerant tenperature detection neans
(236) and the evaporation tenperature detection neans
(234) are input to the contr means (240).
Conpari son between the detection val ue of the
refrigerant tenperature detection neans (236) and the

[@0dd £dhithe foattesatipfinvehtom vihp atettctiom vabrep exfatharrefrigerant temperature
detection neans (234) attains judgnent of the flow ng

detection méantsh@36)eaid the avaperaiondempefhnirg detaction mearse234) are input to
refrigerant passage (205). For exanple, the state that

thteheontiol fraeams c@40 etCupuristie bétveent thendeteditioe wflug loé the refrigerant
refrigerant tenperature detection neans (236) and the

tenigicemttiieadetactbn encahs (236) and ther detéction tvalneerfdahel eeaporation temperature
detection neans (234) is equal to or smaller than a

deteettbmt areana €284) adttains( itigMent of thadtgwiny staie dfetheublepe dsource side
as the state that the heat 10 source side refrigerant

rdftigevantf mothet lefrideeatt presage €208)i t FOd xarhplen thatsstateethat the difference
utility unit (12, 13, 14) in the refrigerant passage

bétR@EN theTdmeaioneralist aff the refrigetnat jengpedumsietdrtion nadaas (236) and the
that the heat source side refrigerant flows fromthe

detectiant waluenoftthé &PapottBion tehpdratver detedtive rheans (28) icequal to or smaller
unit (11) in the refrigerant passage (205) or as the

thmhat pretiétetmingd vhleat(18 00y foe examiple) edn bggudget asdbe statothat the heat
flow therein. Therefore, the control neans (240) uses

sduree slié fefrigerant fhevsfrem thébeat Soutet enit (1) towhnde theef utilhe unit (12, 13,
refrigerant tenperature detection neans (236) and the

14)einetht irefiigenaat passafe (208). eVEheaothtri states eampler ptdged as the state that the
detection neans (234) as a flowing state indication

heea lsonerce eide gefrigetant flewt lfrom theg wsiligt enio{12 18, Kt)bowaidds tige heat source
refrigerant in the subcooling refrigerant circuit

ufip 200)) i thetrofrigesamit passhgd (2055 broasi the) stateathat the eatgburea side refrigerant
val ue. [00421 Referring to the fifteenth invention,

dodsenos flowahéreing dfherafare the ebntaslyneane (240) ubes the differenc2®etween the
second, and third inventions, further includes

dete¢tidngealas tof ttherpefirigtrante taepeeatireodetetmnsmefiR3@B6) and the detection
detecting tenperature of the heat source side

vileé of ger evzportion tgapératmie tidtectionedheargaRa4it apadloageg state indication
(205) nearer the utility unit (12, 13, 14) than the

valub toadntiot) tHedhdwing xtateasfoke sub2doling sefrégeeam in the snbodolimlg refrigerant
nmeans (240) uses a detection value of the refrigerant

cir@np@ea} o the basie of therflowdag stafedddiratim vahid. ow ng st ate
i ndi cation value that indicates the 25 flowi ng state

[962] Refelnéad tosthel fifteersth dierenadut, itesubobolirgrapphdaaisadahy ohe of the first,
nmeans (240) determines, on the basis of the flow ng
secbad,eandh chinhinventivies, ferthevhmchides tréfeigblanwtahpdritere detection means
cooling fluid should be started or kept stopping in a

(Boatfer tdeaikctihd acmpearatung dfl thie dhedt aparck! sidé nefrigerdnneat 16 part of the

refrigerant passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat
exchanger (210), wherein the control means (240) uses a detection value of the refrigerant
temperature detection means (236) as a flowing state indication value that indicates the
flowing state of the heat source side refrigerant, and the control means (240} determines,
on the basis of the flowing state indication value, whether the flow of the cooling fluid

should be started or kept stopping in a state that the cooling fluid stops flowing in the
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cooling fluid circuit (220). [0043] In the fifteenth
i nvention, the detection value of the refrigerant
tenperature detection nmeans (236) is input to the
control neans (240). Mbonitori the detection val ue
of the refrigerant tenperature detection neans (236)
attai ns judgnent of the flowng state 5 of the heat

cedmgdhid caenit @R0).gerant in the refrigerant passage
(205). For exanple, the state that the detection

[00e4BLidn othet fifteandi ringmtiang thee dpectouveludeof the oefrigerant temperature
(236) is greater to sone extent than a predeterm ned

detadtiom means (23 @ timinput toahe térerod awann(P4D).ui Mositanusg the detection value
flow ng can be judged as the state that the heat

of therrefrigetanhe tangferatgrer dengctibh aveng (236) taltaink gatgnwnt of the flowing state
unit (11) towards the utility unit (12, 13, 14) in

of the heetf sourpersidet refrigesangy én (20 8frigeine pastsiger (205)at For tQarople, the state
be judged as the state that the heat source side

thae firel dpgecsion vialeve! the oefrigeranutetripetapuraetecti¢ trea8 (2364 §s greater to
towards the heat source unit (11) in the refrigerant

spps extgat tha0h predeteasine ealat dn the stdtathat the coebug Juidrsteps flowing can
side refrigerant does not flow therein. Therefore, the

be giniged s theastate tifd? 409 hess esurth eidd eefeigeiann flowk dwnofhetlivat source unit
refrigerant tenperature detection neans (236) as a

(¥1)) owvvards tteattidity nolit CE, i13n14)ah tiee terigeoartt pessagh €06).owl mgother states
state of the cooling fluid in the cooling 15 fluid

cani be jlidged 32 e siatetths thabest sofircevadef tefrigenant Stomtsefrom the utility unit
i ndi cation value. [0044] Referring to the sixteenth

(1201 3ntd) eowarthh ehechebcsoatdenmpita ppinahel sefo geramtypassage (205) lve as the state
first, second, and third inventions further includes

thae fhrei lpat smircd sidp eefaigemet detsant flow thereis  TiRS&prd, dhie control means
detecting tenperature of the heat source side

(246} usgethardeteationm vphuetofathe réfeigeranf tengerame dedectiageneans (236) as a
(205) nearer the utility unit (12, 13, 14) than the

flewhpodte nglidatiah valie do chrernd dre i@ty stavdefi the nodling fluid in the cooling
control neans (240) uses variation in detection val ue

floid diteeit (224 ronghe basis dfehgpfowing statel etdiamtionvalweans (236)
as a flowing state indication value that indicates

[G044] fRedorring tetthd eixedentthmvhtiin, sleusubeoslingeappatatugef any one of the
and the control neans (240) determ nes, on the basis

fiot, sebend, bndvthigl sivaitens foitlea incdindes at frigeranh ehiperathdealetection means
flow of the <cooling fluid should be started or kept

(236 dpt nigtacting temperatirdialf thbeheaodourvg fitle irdfrijecyms at2d part of the
flowwng in the cooling fluid circuit (220). [0045] In

rdftigersntxpaeagen(208y epirepnhe utiktydetie12,018,vhd)utianfthe kabcooling heat
refrigerant tenperature detection neans (236) is

exchpnger (@10)heherir thel conealnme4rid4Q30) Wden vhrdationginvdetdctibh ealue of the
in 17

refrigerant temperature detection means (236) as a flowing state indication value that

indicates the flowing state of the heat source side refrigerant, and the control means (240)
determines, on the basis of the flowing state indication value, whether the flow of the
cooling fluid should be started or kept stopping in a state that the cooling fluid stops
flowing in the cooling fluid circuit (220).

[0045] In the sixteenth invention, the detection value of the refrigerant temperature

detection means (236) is input to the control means (240). Monitoring variation in
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detection value of the refrigerant tenperature

detection neans (236) attains judgnent of the flow ng

state of the heat source side refrigerant in the

refrigerant passage (205). FOjr'17 exanpl e, the state

that the detection value of the refrigerant

tenperature detection nmeans (236) increases in the

detectiom tdlat of e wigaray téipéerdtuse detsctidromieany (336) betains judgment of
judged as the state 5 that the heat source side

theeflowigg sttt of thevisaf scomeet dide tedfageramtuinabe tafrigeradtipassage (205). For
towards the utility wunit (12, 13, 14) in the

exarfhple gthe atate has thrgdet¢c2ios valuthef the hefrigetant eoperauigaletection means
judged as the state that the heat source side

(236) inqgensenin the svate flrad thet dveling ifluid stopmflow{ng2canil®:; juddgd as the state
towards the heat source unit (11) in the refrigerant

theathedpet {0ROdE) side refisgeras flotwast feort et hetah sounesaunit Gy ¢ewards the utility
side refrigerant does not flow therein. Therefore,

utinél2; did; Ad) imtenefrig2ti) pasege (205).v aFhieaothenstates tan be judged as the
detection value of the refrigerant tenperature

stdtettbattthoheatrsourse (38 6frigerant fldwesnfrom the wiflity unitdil 2,243, d#) towards the
value to control the flowing state of the cooling

hédtsource nnit () ¢ tiei rafyigetant fassagec@D5) or(a 2109 state thatdhdobesit source side
of the flow ng state indication value. [0046]

rdfe gemnti dugs hot fidwe theesiant Therefore, hecoritmh meahe(240puses thevepriation in
apparatus of the second or third invention further

detectiondeslue ofittss defrigenant temperagrer detebtibe ahéans (236)nss a flowing state
(231) for 15 detecting tenperature of outside air;

irghichtios fvalug o aontrdl éhgpBoaingrstatel of detdoolingrfinivsin(tBg 6yolingrfluid circuit
detecting tenperature of the heat source side

(228) pi ¢fertasis cftheaflpming saite ind&atierd valger ant passage

(205) nearer the utility unit (12, 13, 14) than the

(6046t Rdfeming te dhe sevehteemtb rin{ention, theiseberioting tahparstustof dhe second or
means (240) uses a difference between a detection

thiad devenfion hartherf indhedeantoutsidenagr tarupesatueet detectoon meeans (231) for
(236) and a detection value of the outside air

detectpgy tatnpemti2® ofl evtsele iadm amb eefisgdr@B tymperatmrd Hetesting means (236) for
state indication value that indicates the flow ng

deteating tofapetahee bf tite Imatsonecesiidtercfredarany at aparst ofititk tefregerant passage
control neans (240) determ nes, on the basis of the

(Z05pwneargr the atibity wrdt (2% i34 shandhe wibebblng héat ekdtangaf(210), wherein
the subcooling refrigerant should be started or kept

thet apyioh gndans d240)aises tahdiffetdnee betvwxeal 4 detectidr vajee aftthe refrigerant
stops flowing in the subcooling refrigerant circuit

tefiiietgture28et¢ddi0d dhedns (RB6) mel erdetetidh value asft theoutdideeair temperature
detection values of the outside air tenperature

detedtinat means ({231 %as @FRI)ing sEte indicawdr vajer that indemarestia flowing state of
detection neans (236) are input to the control neans

tHe2v8) soutdenide defrigerdnt andahe tdrerol eteans {240) detbmeined, ohhtiee basis of the
refrigerant 18

flowing state indication value, whether the flow of the subcooling refrigerant should be

started or kept stopping in a state that the subcooling refrigerant stops flowing in the
subcooling refrigerant circuit (220).

[0047] In the seventeenth invention, the detection values of the outside air temperature
detection means (231) and the refrigerant temperature detection means (236) are input to

the control means (240). Comparison between the detection value of the refrigerant
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tenperature detection neans (236) and the detection
value of the outside air tenperature detection neans
(231) attains judgnent of the flowing state of the
heat source side refrigerant;ydn the refrigerant
passage (205). For exanple, the state that the
di fference between the detection value of the
temygferdtaper detictive mpeana (2369 addtthe detoetionevalse 0P 88) owdside mivdemperature
5 detection value of the outside air tenperature _
detectinat imsansé238) {trds) judgmeguaf the flywing eaterof thisakeas source side
predeterm ned value in the state that the coolin _
refftigérantsinothe refrigerany passagbd293)dg&dr sxamplpethst state thaathe difference
the heat source side refrigerant flows in the
betwfeen gur derectionsdugeof o 33frigitant tempeeatuns detertion grganp ¢236) and the
judged as the state that the heat source side
detestrangerlumeor the eutsids: aif lepwperathwsrdstectiol merans (33) is equal to or greater
control neans (240) uses the difference between the )
thae tagredetmrmigedallugsindhe sthte thasthe epoliag fluidstpps Bowing can be judged as
detecti on neans (236) and the detection value of the
thewtase dheat sle heat spece suie acliigeraot flows i thesrefrig@1ant passage (205). The
flow ng state indication value to control the flow ng
revemt stadé carhbe fudgedos thegstate that g bent spwrce Ridegafigsmint dges not flow
refrigerant circuit (220) on the basis of the flow ng )
treteine Thatebat,itbe controlemefrs0RdD) Thes i giffersned between the detection
invention directs to a subcooling apparatus which is
valne of por mfiigbrars temperature fletegftonameany @pphamut the detegjion value of the
that perforns a refrigeration cycle by circul ating
ottele agdemperatusé detectisformepns £231) e tavftosring statsaindisatiorc value to control
unit (11) and a utility unit (12, 13, 14) connected to
thecfbiwiog kiate dfithersubvooliig refngrimtdatheombpoqiiag refigevant cincuit (220) on
cools the heat source side refrigerant in the
thedfasis g€ thet flowging plater iadigstigni @Mlusent from t he heat source
unit (11) to the wutility unit (12, 13, 14). Werein
[Q048] Mbetighbteanthanvantion dirests o6 a shleroolifig apparatus wdich is incorporated to
apparatus 20 (10) perforns heat exchange between the
a hefaigemting eppaate (Y thdt gerfarmts arafrigeratiooeycde by chenlatinghbeat source
subcool i ng apparatus includes: a refrigerant passage
sifle f&fyigerannisatvech & bedtisquricel ugitdbl) andramutility amitdh2,pi3pd4) connected to
(21, 22) of the refrigerating apparatus (10); a
eaphobthay byl mieansc of commun{@2ioh pipesvhind iwhidolconly theubaht source side
flows; a subcooling heat exchanger (210) for cooling
reftigerhmtain ths cofrigerating eappafatiis @ 0 psdnt i fron ke hedtrsoymeauntit (11) to the
passage (205) by heat exchange with the cooling 25
ufilityiwhit A0 £3,dk).ai Wheesip éhreahaat sowtet eoit (bl ofehe sef(ig&a)ing apparatus
for detecting tenperature of outside air; and control
(102 pecfofr@«iigat ERchaoga betwickn ty keaf onecansgjds redtigerant dndeoutdoor air, and
cooling fluid in the cooling fluid circuit (220)
thecaubrdoling sppazatde frelidesna vefrigeranf padsegeo (R0S) denacated to liquid side
tenperature 19
communication pipes (21, 22) of the refrigerating apparatus (10); a cooling fluid circuit

(220) in which cooling fluid flows; a subcooling heat exchanger (210) for cooling the heat
source side refrigerant in the refrigerant passage (205) by heat exchange with the cooling
fluid; outside air temperature detection means (231) for detecting temperature of outside
air; and control means (240) for controlling a flowing state of the cooling fluid in the

cooling fluid circuit (220) according to a detection value of the outside air temperature
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detection neans (231). [0049] In the eighteenth
invention, simlar to the first invention, the cooling

fluid cools the heat source side refrigerant in the
refrigerant passage (205). Thg detection value of the
outside air tenperature detection neans (231) is input

to the control neans (240) of this 5 invention.

déibetianonéang (236. det ection val ue of the outside air

tenperature detection neans (231) attains estimation

[GK91 He thregj giteentl irvfentior Isimidar|to th first invention; thetopoligg fluid cools the
(12, 13, 14), leading to judgnent as to whether or

heettsovice sideateirigerant an sheleefrigdrantgessage (205)t hdhe detection value of the
refrigerant passage (205) shoul d be cool ed. )

oTtivide efi otempetanare alotection meanm 2312 40inpubtet thel eontrabmeans (240) of this
flowng state of the cooling fluid in the cooling '

iffvientiieh. c i Monitaring2he Yetoctianhealbmef the olitsidecaiti temperatene detegtion means
val ue of the outside air tenperature detection neans

(2323 Bitaing eE03tidRebthei magnitode o€ coolingt wed til thenvhityi wnt (12, 13, 14),
in the subcooling apparatus of the eighteenth

léading o judgmanh es towhether 61 natdhaheat gource side oefpigsrant of thg refrigerant
subcooling refrigerant circuit (220), and the .

passigeo@0S hshoudd bé genletht Tierafoie; the2a0irol meinsd@40)controls the flowing
subcool i ng conpressor (221) and perforns a )

stetef ofi the rcapliog flujd (retheycooling dlued icirguit 62203 winctho|tiasig of the detection
refrigerant as the cooling fluid. 15 [0051] In the

value of themutsideraietetriperaturt idetestidcmednsr(@3t)ef ri ger ant
circuit (220) of the subcooling apparatus (200)

[G050T Raferrinhdo thefnineyesnsh inyantiyr irethigysuléooding apparatus o€ the eighteenth
subcooling refrigerant. The subcooling heat exchanger
inv2didn, gl toolimg fedtcitenit i nerapbret wd ensubleolirtgerefrigasant rcuit (220),
side refrigerant flowng in the refrigerant passage

aifd ) subnoblingerefrgrra| diregit (220)ringladema subgeoling compressor (221) and
subcool i ng heat exchanger (210), the subcooling

perfdrmisgenefirgerativnayble by@itsakating thersubtmling acfrigorant &s the geoling fluid.
refrigerant to be evaporated, thereby cooling the heat

[605uF de thei dimeteefthi gereation, fiR0SHcobkhe mefriggrantd ¢itomit (220) of the
twentieth invention, in the subcooling apparatus of
sttveokngyhpmeatoh(200) peiformisethn tréfrigasating icgele byharoubatingdhe subcooling
means (240) determ nes, on the basis of a detection

rafagerentof Thheubedddingéheai exdhengee (21 @y perthetns dteab axchangs between the
(231), whether the flow of the cooling 25 fluid should

hér sourcei sideerkfiogersntofbgeinigiin the s¢faigeranhpassagee(206dlandighe subcooling
fluid flows in the cooling fluid circuit (220).

rdfp&ant. Réd dhier sutgooking heat tewelngerf {2169, thaseb¢aoding refrigerant absorbs
subcool i ng apparatus of the 20

heat from the heat source side refrigerant to be evaporated, thereby cooling the heat source

side refrigerant.

[0052] Referring to the twentieth invention, in the subcooling apparatus of the eighteenth
or nineteenth invention, the control means (240) determines, on the basis of a detection
value of the outside air temperature detection means (231), whether the flow of the cooling
fluid should be continued or stopped in a state that the cooling fluid flows in the cooling
fluid circuit (220).

[0053]) Referring to the twenty-first invention, in the subcooling apparatus of the



10

15

20

25

ei ghteenth or nineteenth invention, the control neans
(240) determ nes, on the basis of a detection value
of the outside air tenperature detection neans (231),
whet her the flow of the cool4pg fluid should be
started or kept stopping in a state that the cooling
fluid does not flowin the cooling fluid circuit )
cighzehth & 1ingeerith inventien,tthe nontet] meand (24 rdejerfinest on the basis of a
i nventions, the control nmeans (240) nonitors the
dete¢tint vadve ofithewtride e toupesities ditection meana (2318, whether the flow of
detection neans (231). The detection value of the
the rosliog fluidr shoalderstarteder deptotonping imsagtate (g the cooling fluid does not
exceeding a predeterm ned reference value (25 C, for
flewamghegoolingdluid creudtt (@2t i on of the state that the
cooling load in the utility wunit (12, 13, 14) .
[603d1 daskes twenticthhandaentysficst invesiiors, thefeontrel means @4Phmonitors the
refrigerant passage 10 (205) should be cool ed. The '
detestinnsenlsst eff the butals airtempeianue detactiin mpansq(23t)e (Dhatdetection value
the cooling load in the utility unit (12, 13, 14) is
ofithe wutsidid ain tempkratury dateption mdaas KBHY) exornding & predetermined reference
refrigerant in the refrigerant passage (205) is not so »
value 625541, for cRamplsf) deads ta erdinggion o the stase that the40pling kgddn the utility
on the basis of the detection value of the outside air
unie fbhrk; UAp incgessexcandotherhsah sourg3diyle wifeigerant by theoefrigeeant passage
cooling fluid should be allowed to flowin the 15 _
(2050 shovdd be wooledi r Ts teveize State leads3s]estmpon phipetstate that the cooling
twenty-second i nvention, the subcooling apparatus of
laadeinstbe onidity anitr(t2eldelt)hisinoy snthigin ahdrcohkng iofidheibieat: source side
heat radi ati on heat exchanger (222) connected to the
refuiperent] inntherrefrigeqrnt passage (208)tis (REEY Hegesspryr f dihatefiere, the control
heat exchange between the subcooling refrigerant and
meand (240) gindges aord theubasoro of tleend¢t2@®n valne ofighe wutside air temperature
outdoor air to 20 the heat radiation heat exchanger
dé¢eain mesnsr @3h) whethsubcoatl the goolitg flyidr shouldcbe sllgwed to flow in the
(220) is capable of perform ng natural circulation
copmgdtiidnirctibf22€).| ows t he subcooling refrigerant to
naturally circul ate by operating the outdoor fan (230)
[G055h Refapiag o itha twdinty-becond iveotiomghe submoolisg epparats pof the second
and the control neans (240) allows the subcooling
or pinefegmthanvention duither 10&1248s: heat padiitbomi¢at exclangera222) connected to
circulation operation by activating the outdoor fan
the2 3@cobhng@ Srefrigdeant t circiita220g i for upafdrommgtheath exchange between the
subcooling refrigerant, and the control neans (240)
sutebeling redis gashretdnd routdver airp ambbutdgorctam§2 My Sfor syppRyihg outdoor air to
shoul d be activated or kept stopping according to the
tHel hai ragliatiba theatodxchdmpeh £22),sehareia the sibeoeling wpdiri garsntiaircuit (220) is
the refrigerant passage 21
capable of performing natural circulation operation that allows the subcooling refrigerant

to naturally circulate by operating the outdoor fan (230) in non-operation of the subcooling
compressor (221), and the control means (240) allows the subcooling refrigerant circuit
(220) to perform the natural circulation operation by activating the outdoor fan (230) in
order to start circulation of the subcooling refrigerant, and the control means (240)
determines whether the subcooling compressor (221) should be activated or kept stopping

according to the flowing state of the heat source side refrigerant in the refrigerant passage
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(205) in natural circulation operation. [0056] In the
twenty-second i nvention, even during the tinme when the
subcool i ng conpressor (221) is stopped, the
subcooling refrigerant circulgates in the subcooling
refrigerant circuit (220) by Operating the outdoor fan
(230). Nanely, in the subcooling 5 refrigerant circuit
(2052 @) natbtabciogeatatn aperationt he out door fan (230) only can
cool the heat source side refrigerant in the
(606§ dol theg tweray-secont aimyemtiqn? 16¥en  daings e ttinmg whea the subcooling
circulation of the subcooling refrigerant, the control
compressof 222)) af stdypipsed, theesilicoolifg mefrigemnt icmtlagesoml yhe subcooling
the outdoor fan (230) to cause natural circulation of
raftigerantbeiromiti (230) by opergtng e outdodrefas (B30l Nagnely, in the subcooling
refrigerant circuit (220) for cooling the heat source
reftigeradiOcirafitr (226),athe dphrating loftthe ontdoor dhd ¥230) ronly &bn rwgol the heat
subcooling refrigerant. Then, the control neans (240)
squrcky essdentrefiigerantrinntite siteohhng Iwatrexehaigde (220). i gBoramtarting the
is sufficiently cooled in this condition and
cuatlaion of thewdubtbalingt tedrigando pthlei cvotrob mpaes §240) (f2hjs invention first
shoul d be activated according to the judgnment. In
actatatds| onlyhthecouttiom fave §2180) (@4 0jusk esqisral ludrculatibo osfl theg subcooling
conpressor (221) being stopped when the heat source
refrigerantefr thgesubobolirg tddrigerafiti cirernt (2200 dot edolig klee heat source side
activating the subcooling conpressor (221) when the
rdipggrastothraggh  thedpatnmallyi geubating i sibeordinfyf rediigaranty Thed,ethe control
for starting the refrigeration cycle in the subcooling
meetis (248) pdpescwhethert or(idR €e. helf fomedessidd reftigerhntie mififioiently cooled in
[0057] In the subcooling apparatus (200) of the
this eseditioh nareh tdetenmirieh ewhethérr che mebeelifg Aympraésor (221) should be
controls the operation of the subcooling conpressor
adtRafey] acwoodidg Ny the judegnidnowWimglemilattke ofontrohemeans (240) keeps the
refrigerant in the refrigerant passage (205).
suheooling wgmpressor (224) deinpostoppeyl syhearthe usat (s80RE, sildh eefrigerant is
operation of the subcooling conpressor (221) can be
suffinientdy tealededde detinating thdhsubcoglargatangressba{221p fvhehehe heat source
refrigerating apparatus (10) w thout sending and
side eafrigemnt ia imsufficdiéntlyccootaddof staninghke reéfigéraboradychgin the subcooling
apparatus (10). As a result, for incorporating the
reftiferant| cirogit 220 ppar at us (200) to the refrigerating
apparatus (10), only connection of the refrigerant
Effects af ¢h¢ BB%Bntioh t he subcool i ng apparatus (220) to the
liquid side communication pipes (21, 22) of the
[Q0&7T iTy elteedubogp] lgpparatis (20M)ofitlse prespnt irv@ntid)itlie control means (240)
elimnates the need to wire any 22
controls the operation of the subcooling compressor (221) according to the flowing state of

the refrigerant in the refrigerant passage (205). Accordingly, in the subcooling apparatus
(200), the operation of the subcooling compressor (221) can be controlled according to the
operation state of the refrigerating apparatus (10) without sending and receiving a signal to
and from the refrigerating apparatus (10). As a result, for incorporating the subcooling
apparatus (200) to the refrigerating apparatus (10), only connection of the refrigerant
passage (205) of the subcooling apparatus (220) to the liquid side communication pipes (21,

22) of the refrigerating apparatus (10) is required. This eliminates the need to wire any
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conmuni cation wirings for sending and receiving a
signal between the refrigerating apparatus (10) and
t he subcooling apparatus (200). [0058] Hence,
according to the present invegfion, the nunber of
operation steps for incorporating the subcooling
apparatus (200) to the refrigerating apparatus (10)
cempupeation rveginge dorsending ol ersceizinged sigrel tietiwesmithe refrigerating
errors in installation, such as ms-wiring and the
appatus G4 apdthsisubenobing apparatiis (393 i ption of the
Drawings [0059] [FIG 1] FIG 1 is a piped system
[Q584 Hencenhasdordina te dhstrerent dmvenfion theefiurnbger aff operation steps for
.systemincluding a subcooling unit. 10 [FIG 2] FIG 2
INcerpRradingeltic Spbeantingi apgaramss200) by thepefagerating apmavatus {10) can be
operation of the refrigeration system [FIG 3] FIG 3
redyced and eanblss cewvsed dlug ¢o hwmeamemdn gn optllatiog suéhas iissyiring and the
Jheating operation of the refrigeration system [FIG
1'1$¢4F31Fb@b\llaﬁe§- a pi ped system di agram show ng anot her
operation in the 15 first heating operation of the
Brigf Peyaintionof thy DrawingsF1 G 5] FIG 5 is a pi ped
syst em di agram showi ng operation of second heating
[0&%%} &Fibd]of t h&IG el rif e pipeil siysteps diegran] Bh@ving] a EbfBtruBtion of a
i.S a flowmhart show ng control operation by a
refiigeratiom syptepnincludinga sbewsilinggmitni t . 20 [FIG 7] FIG 7
is a_piped system di agram showi ng a construction of a
refrigér-3li on s§¥B.enis @ tbell §yseein Biagrpheshbwirig operation in cooling
Enbodinent. [FIG 8] FIG 8 is a piped system di agram

opsratign.e the refigerationtsystamof a  refrigeration systemin
Modi fied Exanple 2 of Enbodinent. [FIG 9] FIG 9 is a

pi pelF1&; 31 em di BKF-ad ishowiipeyl systomsdingrat showihgaope?ftion in first
refrigeration systemin Mdified Exanple 5 of
hegtingeparetian ofjthe Gfrigghtich Gstesd a pi ped syst em di agr am
showi ng a construction of a refrigeration systemin
Modi tHIEd4Exanpl BIG.@ isfa pipdsowyistenndiagias showing another operation in the
first heating operation of the refrigeration system.
[FIG. 5] FIG. 5§ is a piped system diagram showing operation of second
heating operation of the refrigeration system.
[FIG. 6] FIG. 6 is a flowchart showing control operation by a controller in
the subcooling unit.
[FIG. 7] FIG. 7 is a piped system diagram showing a construction of a
refrigeration system in Modified Example 1 of Embodiment.
[FIG. 8] FIG. 8 is a piped system diagram showing a construction of a
refrigeration system in Modified Example 2 of Embodiment.
[FIG. 9] FIG. 9 is a piped system diagram showing a construction of a
refrigeration system in Modified Example 5 of Embodiment.

[FIG. 10] FIG. 10 a piped system diagram showing a construction of a

refrigeration system in Modified Example 10 of Embodiment.
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Expl anati on of Reference Nunerals [0060] 10
refrigerating apparatus 11 outdoor unit (heat source
unit) 12 air conditioning unit (utility unit) 5 13
cooling showcase (utility uni4y 14 refrigeration
showcase (utility unit) 21 first liquid side
comruni cation pipe (liquid side conmunication pipe)
Explanation of ReferencesNumeralsmuni cat i on pi pe (liquid side
communi cation pipe) 205 refrigerant passage 10 210
[GF0E & i ngrefvgeraingdmpatpdus 220 subcool i ng refrigerant
circuit (cooling fluid circuit) 221 subcooling
conpridssor omdoorswiiicbeitisngreamiit) (subcool i ng appar at us)
230 outdoor fan 15 234 suction pressure sensor
(evapdr at i ain comtipering unié (widiteyniton nmeans, evaporation
pressure detection neans) 236 refrigerant tenperature
sensd3 (r etodlipgrshowcasefptdityuoite det ecti on neans) 237
first refrigerant tenperature sensor (first
r ef r ilder anteftigerpéornshomsagbeutiityiumt) means) 20 238
second refrigerant tenperature sensor (second
r ef r iZder anfirst Hapidrsidenommutécationipipe (hquidsidexeranmunication pipe)
controller (control neans) 251 flow nmeter 252 first
subcddl i ngsacend ligeidaide commparication pipse(iquid sidedommunigation pipe)
fluid tenperature 25 detection neans) 253 second
subc @®5i ngrefegeranfgrassage t enper at ure sensor (outlet side

fluid tenperature detection neans) 24
210  subcooling heat exchanger

220  subcooling refrigerant circuit (cooling fluid circuit)

221 subcooling compressor

200  subcooling unit (subcooling apparatus)

230  outdoor fan

234  suction pressure sensor (evaporation temperature detection means,
evaporation pressure detection means)

236  refrigerant temperature sensor (refrigerant temperature detection means)

237  first refrigerant temperature sensor (first refrigerant temperature detection
means)

238  second refrigerant temperature sensor (second refrigerant temperature
detection means)

240  controller (control means)

251  flow meter

252 first subcooling refrigerant temperature sensor (inlet side fluid temperature
detection means)

253  second subcooling refrigerant temperature sensor (outlet side fluid

temperature detection means)
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Best node for Carrying out the Invention [0061]

Enbodi nents of the present invention will be described

in detail with reference to the drawi ngs. [0062] A
refrigeration systemin the Eﬁ‘psent enmbodi nent is

installed in a conveni ence store or the like for
conditioning air in the store and cooling showases.

Bestemodyd for doarayingrout syesimeniion| udes a subcool i ng unit

(200) as a subcooling apparatus according to the

[G916d } drmbodimeats of the prestnhinvehtiorgwilhbé depcrpahinadeasail with)reference to
to which the subcooling unit (200) is incorporated.

tHealb®8ings\s shown in FIG 1, the refrigeration system

i ncl udes an outdoor unit (11), an air 10 conditi oning

[a96R1 X refiigemtionolystan mhthegassen( t@ppdimentfis ingtallrtliiora convenience
showcase (14), a booster unit (15), and the

sterghardbe like farcondifigqipg airth ¢he stdreiagd caolingshappaseat uThe refrigeration
(10) is conposed of the outdoor unit (11), the air

sxstemtl irtclusies agubrmioling bait (260 @s asubéanding lapparatee a¢dBJing tidthe present
refrigeration showase (14), and the booster unit

inve¢Mjon land t haefrigeratiggr eppacaus YH)ety which tbeitsuborolingi tinit (200) is
(11) and the subcooling unit (200) are installed

ingotpdateds whil e the other units 15 such as the air
conditioning unit (12) and the like are installed in a

[0963] Asssholwnas FIG. ¢ptheanfrigeration tsgstem i €l06es] anTtntdoort whitofl1), an air
unit (11) includes an outdoor circuit (40), the air

candititiningmiin ¢12)na tcookrig? $hawrabel (33, arefageratiomdhdwaease (id), a booster
circuit (100), the cooling showase (13) includes a

uid OIS),randahe suhbicoolidg Ghit (2008 r Elie refiegastingrapparantsad @) {slebmposed of
includes a refrigeration circuit (130), 20 and the

theowsdenr wmit t(11)15he iaic bordiigoang angt @2),ctheceodling 1shdwcase (13), the
Further, the subcooling unit (20) includes a

refrégaratipey showopses Elad)car(d 08) booster tuni (187.r i Igethatrefigeration system, the
system these circuits (40, 100, ...) are connected

outdoarhmitr(@1) argkthe stbquatis@gait (2085 areoinstalied sutdoorsIwhilp the other units
unit (200) by neans of pipes to forma refrigerant

suchrasuthe {ip@pndiHening it (E2)sandetheckikd geer amstalled ifi 4 Istgle such as a
in the refrigerant circuit (20). 25 [0065] A first

cdnivemiemkesitate. conmuni cati on pi pe (21), a second liquid

si de comuni cation pipe (22), a first gas side

[0064iiTibe catdoon upitp@1) BRJudesnd mutdoee @wirduiy {40)sitliteair conditioning unit
comuni cation pipe (24) are provided in the

(12pfindlgdasaant agi canditioniB) kircdb (100), the cooling showcase (13) includes a

cooling circuit (110), the refrigeration showcase (14) includes a refrigeration circuit (130),
and the booster unit (15) includes a booster circuit (140). Further, the subcooling unit
(20) includes a refrigerant passage (205). In the refrigeration system, these circuits (40,
100, ...) are connected to the refrigerant passage (205) of the subcooling unit (200) by
means of pipes to form a refrigerant circuit (20). Heat source side refrigerant is filled in
the refrigerant circuit (20).

[0065] A first liquid side communication pipe (21), a second liquid side communication
pipe (22), a first gas side communication pipe (23), and a second gas side communication

pipe (24) are provided in the refrigerant circuit (20).
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[0066] The first liquid side comunication pipe (21)
connects one end of the refrigerant passage (205) of
t he subcooling unit (200) and the outdoor circuit
(40). One end of the second ig qui d side conmuni cati on
pi pe (22) is connected to the"other end of the
refrigerant passage (205). The other end of the

(66D rEkhel firquliguid isitle coommunicatani pipe (A1) eofu)s deaerchefSths refrigerant
into three ends to be connected to the air

passagh 208N oNthecubcadling (Vb@0RP0} &el the alutdrgr circwiti(40).  One end of the
(100), and the refrigeration circuit (130). Aliquid

sevionlé lighidsidegconahmacdtion)pipes(22) Gvioneectedito theethef ehd afithe refrigerant
pi pes of the second |iquid side comruni cation pipe

p{s22de (205 h The otleniead bEthe secondHaquids§ide gemamnmation pipai(22) branches
(130). [0067] One end of the first gas side

into rthree iends toohe pomeec(ed3p the anrcimslitioning tienieddd), the cooling circuit
connected to the cooling circuit (110) and the booster

(10i0),camidtth¢ teffiyeratiomescisi 80| osiliggid sidd vlesihg Balviey(25) is provided in
provided in one of the branch pipes of the first gas

ose dtbrancinpipescaf the seqoing diquid@8de vdmmbnicstiaropipe ¢22)dvhich is connected
the booster circuit (140). The other end of the first

togths redftrigderaticrocineuii (dd0).on pi pe (23) is connected to the
outdoor circuit (40). The second gas side

[W6FmOrieccetd of thp fiest (gad sideocumemtusicativn pipe (@3 tiranchesi imgp two ends
circuit (100) and the outdoor circuit 15 (40). [0068]

cotatiddao théntdotinghercaitt(@b@)r andnthe bodstyr siecwited48s A hmaatside closing
source unit of the refrigerating apparatus (10). The

vatue @0 ris providedlif Jonk of thederanthhpipesibfithe rfirsti gas side dof@hunication pipe
[0069] The outdoor circuit (40) includes a variable

(23 peddch 5 comapeted sothe(bhibkter airfuit ck40).i XEhk othér empaf thteyfirst gas side
conpressor (42), a second fixed capacity conpressor

cqrdBinicatioro pipd @8) Beamnedad hatigesutdabt)circaiti(d@)ki Vithe second gas side
(45), and an outdoor expansion valve (46). The outdoor

canmauichtion @iy (24)connertd thel af cohdidening carkwit (i8¢ and &k, outdoor circuit
62, 63), two discharge pipes (64, 65), four liquid

{(4Mpes (81, 82, 83, 84), and one high-pressure gas pipe
(66). The outdoor circuit (40) further includes three

(G068} <aydeosiUmty ng val ves (51, 52, 53), one liquid
side closing valve 25 (54), and two gas side cl osing
val vé&he(daidodrGinit (10D $&ved as hlheatostutkerounic of ¢hd teffigdting apparatus
the first liquid side comrunication pipe (21), the

(10)).r sSThe g@doiuaht (¢ b inmuludesthe ontdpopeirdu3IW0). and t he
second gas side comruni cation pipe (24) are 26

[0069] The outdoor circuit (40) includes a variable capacity compressor (41), a first fixed

capacity compressor (42), a second fixed capacity compressor (43), an outdoor heat
exchanger (44), a receiver (45), and an outdoor expansion valve (46). The outdoor circuit
(40) also includes three intake pipes (61, 62, 63), two discharge pipes (64, 65), four liquid
pipes (81, 82, 83, 84), and one high-pressure gas pipe (66). The outdoor circuit (40)
further includes three four-way switching valves (51, 52, 53), one liquid side closing valve
(54), and two gas side closing valves (55, 56).

{0070] In the outdoor circuit (40), the first liquid side communication pipe (21), the first

gas side communication pipe (23), and the second gas side communication pipe (24) are
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connected to the liquid side closing valve (54), the
first gas side closing valve (55), and the second gas
side closing valve (56), respectively. [0071] Each of
the variabl e capacity conpresgor (41), the first fixed
capacity conpressor (42), and the second fixed
capacity conpressor (43) is a hernetic scroll
conepiedse te lafuid Sidaclpkingvebsu(f4), therfirst gaseideRlleing vave (55), and the
power is supplied to the variable capacity conpressor
sécoi)l gahsideiglosiag vakve €5G)erespéthizelyar i abl e capacity
conpressor (41) is variable in capacity by changing
(007 ] rEachtof dire sareble cipatityscanpresses ¢4k, thetfost fixedotapagjihepmpressor
t he out put frequency of the inverter. In contrast,
(4 geadd (et seanmid Sixed wdpdcityemnyagsaet (48) doaphermstic scipll2compressor of
43) are operated by driving their conpressor notors
highwayssumst damgtypen Ebctid powepe euhplied to ket variable dapacity compressor
capacities thereof are invariable. [0072] The first
(41) ¢hrioogh pi pevetérl) The veoable cepaditycompressord41)nie vendble in capacity by
the first gas closing valve (55). The first suction
changing e )rotatiomspeed cftitst doenpwedser metudt tyhehangihgithe output frequency of
fist branch pipe (6l1la) and a second branch pipe
thebiblyprterwh &m @pntrashetht i first atod sevond fixed ¢apacily compressors (42, 43) are
connected to the intake side of the variable capacity
operated dystriviig einduiniprresshie moeurs alivdys ah e fgivinpretat®n(spetd, so that the
is connected to the third four-way swtching val ve
c{sitics thertrdake inahnablé. CV- 1) for allowi ng the
refrigerant to flow fromthe first gas side closing
[QOT2Y THeSHst suntian ghépet (64 ) ishéondected ar envagnds thieteoki ko theviilst gas closing
(53) is provided in the second branch pipe (64b) of
vilve (83)r sThe fine sictionpipe(618 bancheGT 8je dther emddherdof into a first branch
suction pipe (62) is connected at one end thereof to
piped61d)iand afsecondimynchiips(Glby whegein she/first Bidhclapige £61) heconnected
ot her end thereof to the suction side of the first
td thecidtake ajatecoft the variphle sapacity 4A2InprésSGr7@l) Widletthe second branch pipe
suction pipe (63) is connected at one end thereof to
(61Hd is emmecked ool thewhird fowrwaghswigchiteg vave 633). Ahahechivalse (CV-1) for
suction pipe (63) branches at the other end thereof
allowimgahe fefrigerattrtarflioiw friomethé fidst)gas side alosmpovative{Sah tdwards the third
pi pe (63b), wherein the first branch pipe (63a) 25 is
famswiec sweitiching tvhlye 88} isoprosidde infth¢ secomd dwanthf piped64b) of the first
capacity conpressor (43) while the second brand pipe
sdbidh)pipes(6dpnnected to the third four-way sw tching
valve (53). A check valve (CVv-2) for allow ng the
[005B1 | Teer seodnd sucfibmpipler(62) s lvenseeoxing ohe end Heyeafitd tlehihing four-way
27

switching valve (53) and at the other end thereof to the suction side of the first fixed
capacity compressor (42).

[0074] The third suction pipe (63) is connected at one end thereof to the second four-way
switching valve (52). The third suction pipe (63) branches at the other end thereof into a
first branch pipe (63a) and a second branch pipe (63b), wherein the first branch pipe (63a)
is connected to the suction side of the second fixed capacity compressor (43) while the
second brand pipe (63b) is connected to the third four-way switching valve (§3). A check

valve (CV-2) for allowing the refrigerant to flow from the second four-way switching
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val ve (52) towards the third four-way sw tching val ve
(53) is provided in the second branch pipe (63b) of

the third suction pipe (63). [0075] The first
di scharge pi pe (64) branches one end thereof into a

first branch pipe (64a) and a second branch pipe
(64b), wherein the first branch pipe (64a) is

valoar(82) evdrds the tHiml fhus-otwyr geitchinie valvet (58) vapratidesl in the second
capacity conpressor (41) while the second branch pipe

bfaidlo pipe 63mrufald it dtsoctidnepipe &3har ge si de of the first

fi xed capacity conpressor (42). The other end of the
(60763t Tl Bshdisglearge pipe((64) biaschesraheoe edd tlereédfanfa a $irst branch pipe
four-way swi tching valve (51). A check valve (CV-3)

(64n) andl haetong triech gipe () awherem the disstfbranoht fipe {64a3tis connected to
fixed capacity conpressor (42) towards the first

tfeodischagge sidé of thengriablevoap4dity) conpressor (41¢ avhile theeecobd branch pipe
second branch pipe (64b) of the first discharge pipe

(€40))is c¢redtedl td ke diechargt sddeschthe dastpliyed dapadityi @mpressor (42). The
connected at one end thereof to the suction side of

othee erxkabthe firstydicthamp pipe (641 sroonaasal to(th8 firs fouraway sweitching valve
other end thereof to a part of the discharge pipe

(3164) A cineelli vl ed YCWeX)ofoe dllowifg thet reffogorantaty Howt frinngpe first fixed
valve (51). A check valve (CVv-4) for allow ng the

capatity gempressdr ¢42) towadds tima filsefmesaydwiiching vabypa51) i ptévided in the
conpressor (43) towards the first four-way sw tching

secahst branbi pipeq64b)oofithiefirst distimegesppo(@4). di schar ge pi pe
(65). [0077] The outdoor heat exchanger (44) is a fin

[G076] tTHeesebaral disctmhgeipe (68) i camected at bypend theteef to the suction side
out door heat exchanger (44) perforns heat exchange

obdteveeeond fieed edpacigyecanpressod (43)uindao theother Enbtheredf db a part of the
t he outdoor heat exchanger (44) is connected to the

disthage Bipef(64ir invagdistelyt iefiora ghey itsy fourbildy switchingvaise (6]1). A check
val ve (57). The other end of the outdoor heat

valxe h@iNgd) fod49llawdng athe eefrigbram toh dohve dobnofthe heecond fixed capacity
recei ver (45) through the first liquid pipe (81). A

cahpreksor ¢43)aowadds Ghe fiest fadrivoay switdhieg vate (S19nimptovided in the second
flow fromthe outdoor heat exchanger (44) towards the

diselegepipe (89) is provided in the first liquid pipe
(81). [0078] To the bottom of the receiver (45), one

[@07@] OThetduedcpe beatctxkhapiger(4d) ea {if ahd tube hebt exehaeget ofl cross fin type.
via a closing valve (58). The other end of the second

The quitdbopitpat €8changer (4dd pesfoimgl heat éxlvhangeqbétdlesn dise refrigerant and
cl osing valve (54). A check valve (CVv-6) for allow ng

otikdeor aif r i0per et of ahé |cueddok dieat lkechianger (1) {s48&)nnected to the first
towards the liquid side closing valve (54) is 28

four-way switching valve (51) via a closing valve (57). The other end of the outdoor heat

exchanger (44) is connected to the head of the receiver (45) through the first liquid pipe
(81). A check valve (CV-5) for allowing the refrigerant to flow from the outdoor heat
exchanger (44) towards the receiver (45) is provided in the first liquid pipe (81).

[0078] To the bottom of the receiver (45), one end of the second liquid pipe (82) is
connected via a closing valve (58). The other end of the second liquid pipe (82) is
connected to the liquid side closing valve (54). A check valve (CV-6) for allowing the

refrigerant to flow from the receiver (45) towards the liquid side closing valve (54) is
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provided in the second liquid pipe (82). [0079] One

end of the third liquid pipe (83) is connected between

the check valve (Cv-6) and the liquid side closing

val ve (54) in the second quu'é pi pe (82). The other

end of the third liquid pipe (83) is connected to the

head of the receiver through the first liquid pipe 5

ptBdded iA thehsecénd/ bduié p{p€\(8%) for all owi ng the

refrigerant to flow fromthe one end towards the

[@79¢ rOmnend of the thirddléqhid piper(83Y) isicoundctagibetivesngbe Bk, valve (CV-6)
[0080] One end of the fourth liquid pipe (84) is

and thedoquediside closimg viahe (§#)0imi the) secahd dquidg)ipe 420, t Fhe other end of the
check valve (CV-6) in the second liquid pipe (82). The
thotchbquid pibeof83) keecdnaectedto thediead of theere¢@dgr theougbrihe firstdiquid pipe
bet ween t he outdoor heat exchanger (44) and the check

(81 va deck QUvsYCVr7)tfhealldwisg the rgfrigsramt pefl¢8 Hom theginecind towards
val ve (CV-8) and the outdoor expansion valve (46) are
therashércbad is provived imthetahird igmdtphee @3k end t owards t he

other end of the fourth |iquid pipe (84). The check

[QQB0Y eOemnd3df the fpurtwligiad piper(84) is eanmeytedizetwedn thgelanintg valve (58)
to flow fromthe one end towards the other end of the

ahd thet ¢heck oralve (EIVp6) (Bthe. sedorel batid pipe (83xpafts othew end/ef the fourth
(46) is an el ectronic expansion valve. 15 [0081] The

liqinighpipe 643 ir eonpected bepwetd te dusdano hnatexebhnger @4 ard the check valve
thereof to apart of the first discharge pipe (64)
(CWrBdinathe | firsthlifuod ipen€81).i r Atchieckuvalvay(C3¥nB) end tit maldvm expansion
(51). The other end of the high-pressure gas pip

Vi3 6 Y 4@r e phesddadninahia drderdtorbtiznare gidtewesBahe atidr and of the fourth
second branch pipe (66b), wherein the first branch
lighidepips@4). | The chreck vabrd (CN—Bhis paovidest for alowingethe oéfrigemant to flow
check valve (CV-5) in the first liquid pipe (81) while

fiohre thee onn @nd rtawarkis php etifed6ind @thesfoncth nlequic gipeo (84)e The outdoor
third four-way switching valve (53). A solenoid valve

eXBisionh vahet (46) is e electrahiv expadsiod)vabree provi ded in the

first branch pipe (66a) of the high-pressure gas pipe

[q0Ea) . ThE e gl-pesskure ghs/pipé (B6) 99 commeeted angrecendrth¢rbef to a part of the first
downstream si de of the solenoid valve (SV-7) for

dachage pipe (64 impiadigey defort theffirsvfofir-oay switclsiog alye §¢51).  The other
valve (SV-7) towards the first liquid pipe (81). 25

epd 6B high-pleesuir¢ past pipe (66 \beanched intha figst bedneb pipEl(bpa) drel a second
first port, the second port, the third port, and the

bfamuh pipe{66b), avheretmtheduticaanch pipe(G6a) is svaheaeditoothe dbwnstream side
first discharge pipe (64), the second four-way

of thiet chiecln galve (€¥-§)53 the fikse liquiddupe (819 athilexthé acugad brath,pipe (66b)
and the second 29

is connected to the third four-way switching valve (53). A solenoid valve (SV-7) and a

check valve (CV-9) are provided in the first branch pipe (66a) of the high-pressure gas
pipe (66). The check valve (CV-9) is arranged on the downstream side of the solenoid
valve (SV-7) for allowing the refrigerant to flow from the solenoid valve (SV-7) towards
the first liquid pipe (81).

[0082] In the first four-way switching valve (51), the first port, the second port, the third
port, and the fourth port are connected to the terminal end of the first discharge pipe (64),

the second four-way switching valve (52), the outdoor heat exchanger (44), and the second
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gas side closing valve (56), respectively. The first

four-way switching valve (51) is exchangeabl e between

the first state (shown by the solid lines in FIG 1)

that the first port and the ird port conmunicate

wi th each other while the second port and the fourth

port communicate with each other and the second state

gés hidencliming hvalvier (86 nrekpavéiselyn Fhé firdl) fanrtweat swhehifig rvatve (51) is
port and the fourth port conmunicate with each other
exdhiahgeablechetweamithe fostt stata (whoineb iyt thee sdligh tines indritiid) that éhe first port
wWith each other. [0083] In the second four-way

asdvitecthird govtadowemyiti@yte whitheeath roghter ke, the hecosd portcandahe fourth port
and the fourth port are connected to the downstream
cemo@niwhtet With ehdc bthenindethe Getohd state {$imveepotint broken lines in FIG. 1)
di scharge pipe (65), the start end of the second

tiewti dhiel Brst pomend 612 fousthcbdrheomsmuuinate puitht eash othe Whild thestecond port
four-way swi tching valve (51), respectively. The third

apdthie third pore cermommitateouith ewoh otlsani t chi ng val ve (52) is

cl osed. The second four-way sw tching valve (52) is

(@083 hdn glxasricend Sty swhehingradved$2]), ¢he Bisbpwert,dhe sdvend port, and the
solid lines in FIG 1) that the first port and the

faurity gbrpanctconnemedniodhe downstreanasithe of therche¢k Valve (EV-4) in the second
second port and the fourth port conmunicate with each
dsthege pipd (65)ethestarnahdstfahesecaibsuctiby piped 62), akd thelseenesl port of the
in FIG 1) 15 that the first port and the fourth port

ficw fowmivan s witohing velae (S hespeativielye (The thied pod qfdhe second four-way
the third port communicate with each other. [0084] In
swhehihfi valvé o(52) way cksed.chiTig sedond f&8)wayt hewifchirgt valve (52) is
port, the second port, the third port, and the fourth
exziahgable Wvwaacthe dirstetath Shvemtiythe selidilioés inHIGs 4§ thatl the first port
branch pi pe (66b) of the high-pressure gas pipe (66),

and thesthiad tpoatnmbrohuriitate swthoeadh other ivdnleth sedpb portt dnd the fourth port
term nal end of the second branch pipe (61b) of the
chmnsmicstecwitiv waghi pthex( &) the ancbridhstate éshommaby therlrokdn ik in FIG. 1)
second branch pipe (63b) of the third intake pipe

tha6 B)e, firse pae @il Wied fourthhpert dommdunicata rwiteyachvethertwinde the second port
val ve (53) is exchangeabl e between the first state

ald theviinrdport bemamhicdte withheschiothedrl G 1) that the first

port and the third port communi cate with each ot her

[6G8¢4] dntthethilefoordrapewitching valve (S tHehfigsopdrt, chersecond abe, the third
with each other and the second state (shown 25 by the
pbut,cdedrthe foueth pont &rk Condectdditatthd teeminal erd pftht sevwaidtbiianch pipe (66b)
fourth port communicate with each other while the

of dlxo hiphgmedsusendad bipet (@6),dthp ostart @adafnthe edeeondd tictidacpipe (62), the
ot her. [0085] The outdoor circuit (40) further

terméiall eed o Bihe isegomd thraeh pigea(61 BHYf tha ficx guetivngspe (@1),3Mhd the terminal

end of the second branch pipe (63b) of the third intake pipe (63), respectively. The third
four-way switching valve (53) is exchangeable between the first state (shown by the solid
lines in FIG. 1) that the first port and the third port communicate with each other while the
second port and the fourth port communicate with each other and the second state (shown
by the broken lines in FIG. 1) that the first port and the fourth port communicate_ with each
other while the second port and the third port communicate with each other.

[0085] The outdoor circuit (40) further includes an injection pipe (85), a communication
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pi pe (87), an oil separator (75), and an oil return

pi pe (76). The outdoor circuit (40) also includes

four oil level equalizing pipes (71, 72, 73, 74).

[0086] The injection pipe (85),is provided for Iiquid

i njection. The injection pipe ?85) is connected at

one end thereof between the check valve (CV-8) and the
pipet (83 an expspsimn (73, wal areoi] 48hmi pipe (E6)f oThe buldoquiitcuit (40) also
pi pe (84) and at the other end thereof to the first

irgldes dourpilldeve] @qhalizingpipes (T8, 72a73£74)59) and a fl ow

rate adjusting valve (86) are provided in this order

[6086in Theaeinjmatioe pipet(8Has geovidee fot liguiddnjdctidn. t Hhe injection pipe (85) is
injection pipe (85). The flow rate adjusting valve

coiBByteil sit ane ehé tharenfi ketweogpaths icheckyvedlvee(CY 8 @nfl théh eutdoor expansion
comruni cation pipe (87) is connected at one end
valve (4®fin et fseeh lighid pipo@idn gnd athe atheperfdtereafith thiadirst suction pipe
flow rate adjusting valve (86) in the injection pipe

(§195) Aacldsing valve (58)ead a Bowl rath edjusting wvalvh 86) pet p@u’ttﬁd in this order
side of the solenoid valve (SV-7) in the first branch

fronpthe (086 ahd taxfardsithe lvthphn end eStherigjectim mppB5)66The flawtrhte adjusting
comuni cation pipe (87), a check valve (CV-10) is

vpive (8@eslar electaddioepagsiphaalvef ri gerant to flow fromthe

one end towards the other end thereof. 15 [0088] The

[@087] SEiparomirouni¢ation pipe (870§ cevhectad ahenaipst thereof betskeenthe closing
the connection point of the first discharge pipe (64)

valve (#9)tand the dowdati asljusting alye (86)(i65he bmettiph eipe (85) and at the other
hi gh- pressure gas pipe (66) are connected to each

end Hereof Tihtheaipstrezp aidatod the( soidnoidsvalve (8 4@ irf the first branch pipe (66a)
separating the refrigerator oil fromthe di scharged

ofjake ihigh-pressuoe e gipr €66)41 In 489 cofndBdatith epipé |(87)ptaucheck valve
pi pe (76) is connected at one end thereof to the oil

(€¥pHY) at @rovids) for dbwihg thd tefrigeramtntopflpe ftoi6 thévaacndgowards the
at the other end thereof into a first branch pipe

othebend thartof.a second branch pi pe (76b), wherein the

first branch pipe (76a) is connected to the

[@B&h skheeaihsapiathtoraf75) tseprovided pathe uuhitnesmi side ofsthe eofuggyion point of
in the injection pipe (85) while the second branch

thei fust @is6lerge pipeciédpethert the setvmdsdischacgespipt i(65) gudpthe high-pressure
(62). Further, solenoid valves (SV-5, SV-6) are

gayw piped &) adret tomnkdted tto beagh cothen. pelle7 64) sepadtdarh€? 33 eis oprdvided for
branch pipe 25 (76b) of the oil return pipe (76),

sepaspmgithe/ eifiygersibeoil fiom the ldischarded gdsvie tieSdompressors (dd, 42).

first branch pipe (76a) opens, the refrigerator oil
[GOROhrEiecal] ratumhEpo (76)3e potctzd af thy endttheresf toathe ileseparator (75).
first suction pipe (61) through the injection pipe

Th85jl retim pipe (B6)teanchanat, thevbther eidkthddeof into a first branch pipe (76a) and

a second branch pipe (76b), wherein the first branch pipe (76a) is connected to the
downstream side of the flow rate adjusting valve (86) in the injection pipe (85) while the
second branch pipe (76b) is connected to the second suction pipe (62). Further, solenoid
valves (SY-5, SV-6) are provided at the first branch pipe (76a) and the second branch pipe
(76b) of the oil return pipe (76), respectively. When the solenoid valve (SV-5) of the first
branch pipe (76a) opens, the refrigerator oil separated in the oil separator (75) returns to

the first suction pipe (61) through the injection pipe (85). On the other hand, when the
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sol enoi d valve (SV-6) of the second branch pipe (76b)

opens, the refrigerator oil separated in the oil

separator (75) returns to the second suction pipe

(62). [0090] The first oil Iegfl equal i zi ng pi pe (71)

IS connected at one end theredi to the variable

capacity conpressor (41) and at the other end thereof
solentidevabed SNe6)sefahe sevopd pmnch pire Ay 6bYorsos,chorafrigerhioe oil separated
(SV-1) is provided in the first oil |evel equalizing

iptheeil sEpiratof INES)getmmsdo thd sebendductioquplpe£62)g pi pe (72)

is connected at one end thereof to the first fixed

[00884 cThey ficso npl &evebeqiadizingapige (71} e cartieeted eat coniehende tifereof to the
to the first branch pipe (63a) of the third suction

vprigde CaRicity Aomprespari @1y and/at th&\étiR)y end thereofi tdgbe seronteuction pipe
second oil level equalizing pipe (72). The third oil

(6DvelA miermid vilmg (SWV-1¢ is(ptdyided ircthe firsttodldewnt! eqnalizimgipip® (71). The
thereof to the second fixed capacity conpressor (43)

sequald atil dvel equedizingnpipe [{@2)esf cannedtbd af ions tend bhemehtpihpefirst fixed
(61la) of the first suction pipe (61). A solenoid valve

cfBiditg coinpressavddpahnd at the othet knd theozaf tb eheefirsebaath pipeg63a) of the
pipe (73). The fourth oil Ievel equalizing pipe (74)

thisl seaionepiped63d)r ohaokndidt vedBVid) is eovided rirahe sechnd oil level
of the solenoid valve (SV-2) in the second oil |evel
equplingzpipg (F2pe The2thirdrwl kivel bquabizingr piped73)hisraahedted at one end
the first branch pipe 15 (61a) of the first suction

theirque t6 61k) secondsfin edmapatityadowprésSu:- (43) arsl grthevotiederidthereef to the first

fourth oil |level equalizing pipe (74). Appropriate
bogmeh ipiyy @}k vfithediirst sustisw ipgreo(6d). v ah \sekngi8\Wwalve (BV-3Yisdprovided in
of the oil level equalizing pipes (71 to 74) equalizes

theea thirda o uletreloéquialieing gfipe Z3)at dihe foutth rak devek e@qualizing pipe (74) is
conpressors (42, 42, 43). [0091] A variety of sensors

camctcted ext saneeerslthierdof 30 dhe upstoeaird eide iaf thésolenoidowalve (SV-2) in the
circuit (40). 20 Specifically, a first suction

s¢conp enilalevelecquelimng p{p@1(72 pant at the rosher smd tthermofptoeths irst branch pipe
sensor (92) are provided in the first suction pipe

(18] of the Smt ountios pid Gd). prA seleneidsahedSV-9B) previded in the fourth oil
provided in the second suction pipe (62). Athird

level tqumhizingmipe €14)r e Approprnte(dpéhingfotiosing dhihedoknoid walves (SV-1 to
pressure sensor (95) are provided in the third suction

SM-geof(tB8 pil 1ével equtlizing mpdsa(7d) o Ténqamakitasreacls emoont (fAHg refrigerator
and a first discharge pressure sensor (98) are

ofiresenabddn ithe cdmpirbssofsi(43,t42dd3)char ge pi pe (64). A
hi gh-pressure switch (69) is provided at each of the

[@0% hch vatige of énkars dndipressfiretdudtches &t pebvddddoinghe putdeor circuit (40).
(64). A second di scharge tenperate sensor (99) and a
Shedficqilye s Sirstaustior ehmpefijre aemsop (9 iadé d first subtiors pressudle sensor (92)
di scharge pipe (65). 32

are provided in the first suction pipe (61). A second suction pressure sensor (93) is

provided in the second suction pipe (62). A third suction temperature sensor (94) and a
third suction pressure sensor (95) are provided in the third suction pipe (63). A first
discharge temperature sensor (97) and a first discharge pressure sensor (98) are provided in
the first discharge pipe (64). A high-pressure switch (69) is provided at each of the
branch pipes (64a, 64b) of the first discharge pipe (64). A second discharge temperate

sensor (99) and a high pressure switch (96) are provided in the second discharge pipe (65).
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[0092] The outdoor unit (11) further includes an
outdoor air tenperature sensor (90) and an outdoor
fan (48). The outdoor fan (48) sends outdoor air to
t he outdoor heat exchanger (44). [0093] <Air
Conditioning Unit> 5 The air Tonditioning unit (12)
conposes a utility unit. The air conditioning unit
{{0D2) Theodutdtes unktq1d) furthen thchudes am gutiobr vir terhfddiure démeor (90) and
air conditioning circuit (100) is connected at the
anh | oydaebr sfad e(48.d  The reawdook ofah @83 esendd ouwidgor dhirs italehe outdoor heat
comruni cation pipe (22) and at the gas side end
exdbangarf(44)0 t he second gas side comruni cation pipe
(24). [0094] The air conditioning circuit (100)
[0093] wdfes Candiibningdimdi>t i oni ng expansi on valve 10 (102)
and an air conditioning heat exchanger (101) in this
or derTHemintaruitidnimg) init $12)ecomposest Duglitguriith e Thasirs¢ahditioning unit
end. The air conditioning heat exchanger (101) is a
(¥2) ninelndest theeaiheahditionimparigpait D0Lr CBe dir wohgigieningharcuit (100) is
air conditioning heat exchanger (101) perforns heat
cannettad gethediquirbside bed thefaolf gethersecamidiquid sidaicommiinécation pipe (22)
condi ti oni ng expansi on valve (102) is an electronic
argkqnaies gasrsideadndethergsf thARO&ekoih gasaside commditicativnygpe (B40).
(12) includes a heat exchanger tenperature sensor
[(028B)Theaair canditbning eirenit (1@0pmchikies en Mdmearditidifidg exgdision valve
heat exchanger tenperature sensor (103) s
(102y angb an airembnditioning Heanexdaagsf(201)t inkthisafrdérormithe liquid side end
condi ti oni ng heat exchanger (101). The refrigerant
towengisethe e 8ds emd o r'THeldddgond itioninprrepoeahenger (181 és a fin and tube heat
vicinity of the gas side end of the air conditioning
exchanger tof(ck643) fin Tipe. aiThecondodditiariing heat éxchdier 18D performs heat
i ncl udes an indoor 20 air tenperature sensor (106) and
exchasger batoeeh theo rifrigerhanar(dl fifom aifhe Thé rairc ondiitiondimg egpansion valve
fan (105) sends roomair in the store to the air
(102 p @i ani ebevtrogichexpanstorcvdviger (101) . [ 0096] <Cool i ng
Showcase> The Cool i ng showcase (13) conposes the
[0005] iThy aimédnditibhngowot (12Y irshalss adrea( d&xXhanden ¢drmiperatutdsensor (103)
cooling circuit (110). The cooling circuit (110) is
arghmrefd ge@antaempérature setisor (108). si e leatetdhangoterhperhtuee sensor (103)
second liquid side comruni cation pipe (22) and at the
isgacorpordied anthe Hehtrasferttabd dfthé bir sbndideniag tieat exchanger (101). The
comuni cation pipe (23). [0097] The cooling circuit
refﬁgefﬂéntitaggmdme gerzoo(104Y issinkemportated Al the ididdy of the gas side end of
cool i ng
the air conditioning circuit (100). The air conditioning unit (12) alse includes an indoor

air temperature sensor (106) and an air conditioning fan (105). The air conditioning fan
(105) sends room air in the store to the air conditioning heat exchanger (101).
[0096] <Cooling Showcase>

The Cooling showcase (13) composes the utility unit. The cooling showcase (13)
includes the cooling circuit (110). The cooling circuit (110) is connected at the liquid
side end thereof to the second liquid side communication pipe (22) and at the gas side end
thereof to the first gas side communication pipe (23).

[0097] The cooling circuit (110) includes a cooling solenoid valve (114), a cooling
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expansi on val ve (112), and a cooling heat exchanger

(111) in this order fromthe liquid side end towards

the gas side end. The cooling heat exchanger (111) is

a fin and tube heat exchangeg;of cross fin type. The
cool i ng heat exchanger (111) perfornms heat exchange

between the refrigerant and the inside air of the
egpayisiongvadveo (Iddeand1B¥oolifigeheat exdllanger @1 paimsthomondet imm the liquid
(112) is a thernostatic expansion valve. The cooling
suie padstowards\the ges §ide Zndhathe coaimgehent exehasgers(ldd) ik lfin and tube
(113) incorporated at the pipe on the outlet side of
heateexohangan gothetss dic igneg e The 1dabling [ 109 8xchanger ¢bl I)nperforms heat
showcase (13) includes a cool er tenperature sensor

exdibBye beivean doo refrigerhntnardl ths)insidh eircafathe coblimg (Havidase (13). The
sends the inside air of the cooling showase (13) to
codling xPansion valye KEEY) iex cieamgsmati¢ ¢dfansion0@be] The cooling expansion
<Refrigeration Showase> The refrigerati on showase
velvd (112) ihpo 8 ¢snpenaturet sehsing buibi (1 13)Tiheorperfateidge thet pipe on the outlet side
showcase (143) includes the refrigeration circuit

of he@polifithkeat ekchaggardf1n circuit (130) is connected

at the liquid side end thereof to the second |iquid

[6098¢ Tremoohing shaverasp (139 ifcdiles arHolen tbnaperdtine sgpzor {11 and a cooler
end thereof to the booster unit (15) through a pipe.

fAn0(106). Trhe comlarifope (BAS) sendsi the inside( 4i80F thenadolidg shawcase (13) to the
refrigeration solenoid valve (134), a refrigeration
ceolpwrisabexchangee ({1132) , and a refrigeration heat

exchanger (131) in this order fromthe |iquid side

[@)99] t<RedrigeratitreSyagcaséxle end. The refrigerati on heat
exchanger (131) is a fin and tube heat exchanger of

cr ossTHei reftiggrationTishowedse i (G4) apmposdsethie etdldhamger The t9frigeration
20 perfornms heat exchange between the refrigerant and
shavecasa 6143 iniludes fthe tedrigaritionyeircaiti (A80). s Ttheceafigetation circuit (130) is
The refrigeration expansion valve (132) is a

cotiverted sit Htel loquedk pide ehd thevanif ve the sEbend kiduid gigle abmmmnication pipe (22)
expansi on val ve (132) has a tenperature sensing bulb
afd 33he gascuideandaherdof tatthe beospir mait¢hs)thmughtlpite. si de of

the refrigeration heat exchanger (131). [0101] The

[(160} i Trer wfiii garatidroecase (130)) inclndésud asfrigeraioni gemtidrvalve (134), a
tenperature sensor (136) 25 and a refrigerator fan
refd g ptiofTerepansibn ivgbe {132), Amha (affigratiom Heattaxehdngsr (B3 1xin this order
of the refrigeration showase (14) to the
fronf the dignislt sidmertiatatvarts chagayeside &idl ) The @dfdigkratiBo heitexchanger (131)
Unit> 34

is a fin and tube heat exchanger of cross fin type. The refrigeration heat exchanger (131)

performs heat exchange between the refrigerant and the inside air of the refrigeration
showcase (14). The refrigeration expansion valve (132) is a thermostatic expansion valve.
The refrigeration expansion valve (132) has a temperature sensing bulb (133) incorporated
at the pipe on the outlet side of the refrigeration heat exchanger (131).

[0101] The refrigeration showcase (14) includes a refrigerator temperature sensor (136)
and a refrigerator fan (135). The refrigerator fan (135) sends the inside air of the
refrigeration showcase (14) to the refrigeration heat exchanger (131).

[0102] <Booster Unit>
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The booster unit (15) includes the booster circuit

(140). The booster circuit (140) includes a booster
conpressor (141), a suction pipe (143), a discharge

pi pe (144), and a bypass pipg (150). [0103] The

boost er conpressor (141) is a 11errreti c scroll

conpressor of high pressure 5 done type. Electric
powerThesbaoatep ni¢ (1 %) andlhdes Hoobeaster conpt E®pr Thethigoster circuit (140)
through an inverter. The booster conpressor (141) is
inciudealal ooster campussor (1) laasugtionypipec(143)% atdisnhargspipel (144), and a
of its conpressor notor by changing the output
bipasgpipedd5SWf the inverter. [0104] The suction pipe

(143) is connected at the termnal end thereof to the

(61031 i Bre bowter apinpréssoh Gl s acemmetis senoll(dosipressnd ofithigh pressure
the start end thereof to the gas side end of the 10
domsertiyger aEleomiccpower is (urgdiedttor thegboastepi qeenpre3o0$]14Iphthrough an
di scharge pipe (144) is connected at the start end

invieger of Thecbdobter dompteasqye(141)die vavihbletin chpapstydyy changing the rotation
conpressor (141) and at the termnal end thereof to

spaed of its sompeessagingiaor yehmngingdhé output fpauerd) of tig everter.

di scharge pipe (144) includes a high-pressure switch

[G1043) Theaswcopn pipeddBtio coxret By at shecteomisiak exivhithgreof tajthe suction side
check valve (149) in this order fromthe 15 start end

of theababstar nentpressom 41 aud tab dheosthrt efidetheiiest batheegas side end of the
check valve (149) allows the refrigerant to flow from
refrigeration ¢irent(18Q)\shradghtalpépe. er m nal end of the

di scharge pipe (144). [0106] The oil separator (145)
[01)5prThei dischafgerpipe(dddnis qognedied atghe stgaread sheredf] tofthodischarge side
the discharge gas of the booster conpressor (141).

oftlee bnobterf campresdor (@4 L andoap the( tetdjnal end Abercoh e che dirst gas side
to the oil separator (145). The other end of the oil
communicapop eifel 423). | The chisvhatgedpipe (144 sgbidesra pighepressure switch
(143). The oil return pipe (146) includes a capillary

(k48hean gill seppratort(d45)ehnd gdrsaharge side chegkavadtee(d 4Pnint thés ader from the
separator (145) is sent back to the suction side of
statteenddowards theotepmens end (hbdebf. t Thodigbharpeside icheakt waive (149) allows
pi pe (146). [0107] The bypass pipe (150) is connected

theet refifgerant do flown fromhthe estrirt trd tavearduthiei termipalpend afithe digfarge pipe
and at the termnal end thereof to a part of the

(ddgchar ge pipe (64) between the oil separator (145)

and the di scharge side check valve (149). The bypass

[Qi0pe Thesal) sepechtod €45 ibyrosded dbresdpasating ehé Teftigefavor oil from the
allowing the refrigerant to flow fromthe start end
dsdwaga gast be tHeSbooster compressor (141). One end of an oil return pipe (146) is

connected to the oil separator (145). The other end of the oil return pipe (146) is
connected to the suction pipe (143). The oil return pipe (146) includes a capillary tube
(147). The refrigerator oil separated in the oil separator (145) is sent back to the suction
side of the booster compressor (141) through the oil return pipe (146).

[0107] The bypass pipe (150) is connected at the start end thereof to the suction pipe (143)
and at the terminal end thereof to a part of the discharge pipe (64) between the oil separator
(145) and the discharge side check valve (149). The bypass pipe (150) includes a bypass

check valve (151) for allowing the refrigerant to flow from the start end towards the
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termnal end thereof. [0108] <Subcooling Unit> The

subcooling unit (200) as a subcooling apparatus

i ncl udes the refrigerant passage (205), a subcooling
refrigerant circuit (220), ggbcoollng heat exchanger

(210), 5 and a controller (2 [0109] The

refrigerant passage (205) is connected at one end
tefhmana ehd theredfe first |iquid side conmunication pipe

(21) and at the other end thereof to the second |iquid

[81G8¢ <SuhenolmgHhiton pi pe (22). [0110] The subcooling
refrigerant circuit (220) is a closed circuit forned

i n suthe aubashingmnitl RAOzes & Fubsadbingosppacpteo mplwdes othe refrigerant
(221), the subcooling outdoor heat exchanger (222), a

passhgo (302 extpankng refrigérant ¢iR2B) (2261 a subeoalingcleak ienchanger (210),
heat exchanger (210) are connected by neans of pipes

ahd atchintgolter 240). The subcooling refrigerant circuit

(220) serves as a cooling fluid circuit. Subcooling

(DI | e mfrigesant passgga205p ol dongedtéd atane snd tHerend to thetfiret liquid side
subcooling refrigerant circuit (220). As the

cembuwadating pipé r (24¢randt at ttherahemygndethasefl thothel Seawmiy liquid side
general ly-call ed fluorocarbon refrigerants such as
cRmiingation pipel(2Ke but al so various refrigerants such

as carbon dioxide (CJerr]), amonium and the |ike.

[0hi®] sThecsbkoaling refrigerage ciaeitit (220kisiatcl¢sed @jrepie ffrmedsn stich a fashion
refrigeration cycle by circulating the subcooling

thag fthe gebcooling i doimpriessore (221, the Gsbibdgolifigeowdbnroldat mgchanger (222), a
conpressor (221) is a hernetic scroll conpressor of

shbhaghlipg expamsion valvedd2®), aydthe sEbemtlinghepiossehanger (210) are connected
supplied to the subcooling conpressor (221) through an

by rmueans eof. pipbe irs this eoddrng Thospbasdiog ré¢fizelant sircait i(220)eserves as a
in capacity by changing the rotation speed of its

cealing Suibeiremt. orSubgoalingn yifrigeranteseyvinguas foaipgefivid of filled in the
the inverter. The subcooling outdoor heat exchanger

siir@2ling sefagdramt arediti(220). hdathexboooliey refrigecardsthefermay be used not
type. The subcool i ng outdoor heat exchanger (222)
opbrgeoeraliyivatied Sxadoaarhen befrigerantstsheh 26R3 0 and thenlike but also various
refrigerant and outdoor air. The subcooling expansion
refeperents 228k dsscaabon dioxéder (C0g), empamsim) avdltiwe 1ikE.01TRY subcooling
The subcool i ng heat exchanger (210) is a

refeipematl kirewt|(R20) perfiratsea trgfrigeaimn 8¢cle by circulating the subcooling

refrigerant filled therein.

[0111] The subcooling compressor (221) is a hermetic scro!l compressor of high pressure
dome type. Electric power is supplied to the subcooling compressor (221) through an
inverter. The subcooling compressor (221) is variable in capacity by changing the
rotation speed of its compressor motor by changing the output frequency of the inverter.
The subcooling outdoor heat exchanger (222) is a fin and tube heat exchanger of cross fin
type. The subcooling outdoor heat exchanger (222) performs heat exchange between the
subcooling refrigerant and outdoor air. The subcooling expansion valve (223) is an
electronic expansion valve.

[0112] The subcooling heat exchanger (210) is a generally-called a plate type heat
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exchanger. A plurality of first flow paths (211) and a
plurality of second flow paths (212) are forned in

t he subcooling heat exchanger (210). The first flow

paths (211) and the second fgfw paths (211) are

connected to the subcooling refrigerant circuit (220)

and the refrigerant passage (205), respectively. The
esclangal | dgploeadity ekfitsafigerpafle 211)pedfagiweliy dfsacond flow paths (212)
exchange between the subcooling refrigerant flowng in
atehforiied 5n the swbcpalimgs h¢at kxbhanger (2102 rEhia figgerflow paths (k1) and the
refrigerating apparatus (10) flowng in the second

sédood flpert pathé 2210) .are pdnksled Th¢hessithcoolingnrpfgeirant(c@oit (220) and the
al so includes a variety of sensors and pressure

refiigerahie passagSp@O5),i respectivelyn The ssheoobing heat exshangge(3H) performs
circuit (220), a suction tenperature sensor (235) and
haatsprchingn betvessuhesubensling iefigerans flowing ui e dirgtrflaw paths (211) and
suction side of the subcooling 10 conpressor (221) and

tlee mirsgeiant g€ thearfriperating eppaatwe (10) IBSingincthe s¢dogh flow paths (212).
pressure switch (232) are provided on the discharge

[6113¢ Hie subeoalingouat (200) dsnipchslsoa viday pf sgnsors and pressure switches.
refrigerant tenperature sensor (236) is provided at a
Specifically, ihthersubedodiog aefiigpmatcigmit((208), a snetinnctemphrature sensor (235)
ot her end than the subcooling heat exchanger (210),

andat suctipn presawre sehsard@84)nararprovided endthe enetéert side taf thisubcooling
second |iquid side comunication pipe (22). The

compresgper(221) and atdisghergat tamperabire sensop 3833)sandva highs pressure switch
refrigerant tenperature detection neans. [0114] The

(23®) carel progidedi on (thOQJischhrge Fide| efds awbawolisg domgpiressor (221). A
tenperature sensor (231) and an outdoor fan (230).

rdffrigerant stoperatean seR0 (230 risl pravidesli ate pert of thetrhfrigerant passage (205)
subcool i ng outdoor heat exchanger (222). [0115] The

neayet theldtlar epd4bin thersubsodding deat exwhamgea (210),Tthat is, a part thereof near
control l er (240) receives the 20 detection value of

thehend edmmiegied dntth¢ sequaddiquid sElenmom@fiéBion pipe (22). The refrigerant
detection value of the suction pressure sensor (236),
tanperathe stetwrd2IMewas acrefiigaras tovpaaee dhatectioe mpanat ur e

sensor (231). The controller (240) controls

[Gidid] VEhe subcaolthgs tmip (200) tahe swindes bn rogtsidengur éssperature sensor (231)
(221) on the basis of the input detection val ues of

atdh @an seridanr sfan TR20)c o The adutdoor (fad {1 30)r e0ds vetsideoaie tofthe subcooling
signals fromthe refrigerati ng apparatus (10) conposed
oufdobhkeab entabanger(222). 25 (11), the air conditioning unit

(12), and the like. In other words, the controller

[@1140) Thecaomtrodikbs (240 sepes at camrodfmdahe STk cadtiabigr (240) receives the
conpressor (221) on the basis of only informtion
detettiomealue ni tle refripesanb canpéragrelnerdsof 22RH), tieudétection value of the
detection val ues of the sensors provided 37

suction pressure sensor (236), and the detection value of the outside air temperature sensor

(231). The controller (240) controls activation and stop of the subcooling compressor
(221) on the basis of the input detection values of the sensors. The controller (240)
receives none of signals from the refrigerating apparatus (10) composed of the outdoor unit
(11), the air conditioning unit (12), and the like, In other words, the controller (240)
controls the operation of the subcooling compressor (221) on the basis of only information

obtained inside the subcooling unit (200), such as detection values of the sensors provided
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in the subcooling unit (200). [0116] - Driving

Operation of Refrigeration System Min operations of

driving operation that the refrigeration system

performs will be described. $;[0117] <Cooling

OQperation> Cooling operation is operation for cooling

the inside air of the cooling showase (13) and of
in the spbdaoligemaitiZM)showcase (14) and for cooling room

air by the air conditioning wunit (12) to cool the

[8116] e. Dfiving peratioprod Befiigersios. Sydterdur i ng t he cool i ng
operation, the first four-way switching 10 valve

(51) , Maineopseationsl of duvingmperstion thai thy refrgemtips Zystemmerforms will be
the third four-way switching valve (53) are set to
dedveibbd.r st state. The outdoor expansion valve (46) is

closed fully while each opening of the air

[¢d7di €«Caningdmxpamsi on val ve (102), the cooling

expansi on valve (112), and the refrigeration

ex pariSoadimgvepevatiof1is petatiom dprucsiodidg dlppmsisiei aitt ef the dogling showcase
this condition, the variable capacity conpressor

(13)Bngd of e refrigetationsbowcasp 4b4)tapd dongmobing oeon 412)by théair kenditioning
second fixed capacity conpressor (43), and the booster
uoivi}2)ae sool thd stdye. ar e operated. During the cooling

operation, the subcooling unit (200) is operated.

[O18Y | Ag slogren an FOG. 3f dutihee theubmodiok i opgrationt the206) fourtway switching
be described later. [0119] The refrigerant discharged
valve (b1 Jh¢hes secoad | feurewpn switphiog vplves($2), andithe thind fourrway switching
fixed capacity conpressor (42), and the second fixed
velap 483)taye et tpthesast styte.3) Thesowdeodr expansiih tahee @6} thoddesed fully while
heat exchanger (44) via the first four-way sw tching

eackl erenitg19f therirt tenditiondgexpapsion orbiedh@) tiedddolinghaxpansion valve
refrigerant radi ates heat to outdoor air to be

(tiendemt @k reffigeratioh raxgansiont vabaddd2eds iadjusted approfwortely. In this
heat exchanger (44) passes through the first [|iquid

cpdigor(, 8lig yaridbde capaeity eompreSyor (4l thehfirst Sxexhcapacigqy compressor (42),
pipe (82) in this order, and then, flows into the
tifel sesond fixpd chpséitiecopressor (430, and the peost@ Kpmp2&sHrOdAD) are operated.
The refrigerant flowng in the first liquid side
Dowingil cantling oppragien,(tBé yutfdoolisg umit (200) keopeedted. geldaning operation of
passage (205) of the subcooling unit (200). The

thecsubeapding uniti(28)i wid] Lierdesdribeddatbr. i ger ant passage (205)

i s cool ed when passing through the second fl ow paths

[Q129P) Thef refi®gerant discharged from the variable capacity compressor (41), the first

fixed capacity compressor (42), and the second fixed capacity compressor (43) is sent to
the outdoor heat exchanger (44) via the first four-way switching valve (51). In the
outdoor heat exchanger (44), the refrigerant radiates heat to outdoor air to be condensed.
The refrigerant condensed in the outdoor heat exchanger (44) passes through the first
liquid pipe (81), the receiver (45), and the second liquid pipe (82) in this order, and then,
flows into the first liquid side communication pipe (21).

[0120] The refrigerant flowing in the first liquid side communication pipe (21) flows into
the refrigerant passage (205) of the subcooling unit (200). The refrigerant flowing in the

refrigerant passage (205) is cooled when passing through the second flow paths (212) of
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t he subcooling heat exchanger (210). The subcool ed

liquid refrigerant cooled in the subcooling heat

exchanger (210) passes through the second liquid side

communi cation pipe (22), and §hen, is divided to fl ow

into the air conditioning cir%uit (100), the cooling

circuit (110), and the refrigeration circuit (130). 5

theo satidooling heatf exdpangant 210pWiThg subcodled diquid eeftligtiannicogled in the
circuit (100) is pressure-reduced when passing

stnooling hedteexchangeo(@1@) passesgtheoyghniiecsecorad Viquid1€6i@d communication
and then, is introduced into the air conditioning

phsa22h ol ghemris @ivided. tol flow lirto dhe ait @wodditioning regrehit 100), the cooling
exchanger (101), the refrigerant absorbs heat from

cirouh{1d0), and theerebigepaticatceuit FI30)t he evaporation, the

air conditioning heat exchanger (101) is so set that

[012d ] eltwpafagdrant fiemiperiatthe airofonditioniny cieduii (OO pressire-reduced
C, for exanple. The air conditioning unit (12)

whgp passing theughothmaén conditimaingdexpanditre valive (M) dand thehig introduced

_heat exchanger (101) to the store. [0122] The

intefthé gurcomditionigohent edchangeth@04).r Inotheiaii comiditipriiggtheat exchanger
exchanger (101) passes through the second gas side

(Womthe irefsigerant ghsoebs(lb4) frof mom aintobe leeapmuatedior For the evaporation,
circuit (40), passes through the first four-way

thevdit coriditgpniag heat €Sdjangerd(10hEeissecenthaf therevaporation teipergure of the
15 valve (52) in this order, and then, flows into the

reftigerdntsisc ’On fgri pan(pds) . THeaait cofditibeing neditr (1¢3 rsapplies the room air
flowwng in the third suction pipe (63) passes through

codled ini the nirlgpaditibnipg beat(eB8enger @A) toltheistotes sucked into

the second fixed capacity conpressor (43) while the

(W28 ¢k Thearefrigarigr aporgtedsimsthe haio egidititreing Hiead efchangerafl 01) passes
switching valve (53) and the second suction pipe (62)

threnghhthe secondrgas aite cohmmynitasion pipec(24),nflawd into fher @itdoor circuit (40),
fixed capacity conpressor (42). 20 [0123] The

paseés thymghrthe fiksourgwaynswinchingoilve ¢519iand uhé sdcdf foursway switching
pressure-reduced when passing through the cooling

vaxp £53)i wnthis brder, (&2 henafidws Heto, thie thirdtsuodei ipel (639,  Part of the
the cooling heat exchanger (111). In the cooling heat

refuigshamidlowiog irlthe thind swoeibn ipiper (68) pabasahivaghead first banch pipe (63a),
the inside air to be evaporated. For the evaporation,

anchthen ol sSunkechade theex sdvand dixed (capakjtyi congresset (43)avhildhe other part
evaporation tenperature of the refrigerant is -5 C,

thergot passegptheoughShelthérdr fofir-ivge switthiny aplee #33dinidnhé frond suction pipe
cool i ng heat exchanger (111) flows into the first gas

(62) tethiscorderyandthtn, ds syikpe it@ Be. firsfitdicap@iy @ N6 AGR).
(13), the inside air cooled in the cooling heat

[0423hdhgeefrigetdny fleviagpipl ihedcdoling afiuito(100Rts phasiresbdiRed when
tenperature is kept at 5 39

passing through the cooling expansion valve (112), and then, is introduced into the cooling

heat exchanger (111). In the cooling heat exchanger (111), the refrigerant absorbs heat
from the inside air to be evaporated. For the evaporation, the cooling heat exchanger
(111) is so set that the evaporation temperature of the refrigerant is -5 °C, for example.
The refrigerant evaporated in the cooling heat exchanger (111) flows into the first gas side
communication pipe (23). In the cooing showcase (13), the inside air cooled in the

cooling heat exchanger (111) is supplied thereto so that the inside temperature is kept at 5
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C, for exanple. [0124] The refrigerant flowng in the
refrigeration circuit (130) is pressure-reduced when

passi ng through the refrigerati on expansi on val ve

(132), and then, is introducegginto the refrigeration

heat exchanger (131) In the refr| gerati on heat

exchanger (131), the 5 refrigerant absorbs heat from

*Chior exeniple. air to be evaporated. For the evaporation,

the refrigeration heat exchanger (131) is so set that

[012d] eltspusfragarant flowvipg irtherrefrigeratioe cinceit (13 iaptessige-r&liced when
C, for exanple. In the refrigeration showase (14),

passeng theough the refrigonitionl eixpartsion vadte (1) aaridotheheimtintroduced into the
exchanger (131) is supplied to the inside thereof so

refhigeratioie hean sixdeangend@3Bt urle tle kefpgeration AEaC extianger (131), the
exanple. 10 [0125] The refrigerant evaporated in the

refggeragieatsoitsnhdat ditone dehmilerail «8b¢ evamorated.nt Bort the evaporation, the
booster circuit (140) to be sucked into the booster

refogpraters dieal eddiangdth 8¢ fis | gesetnthat ¢osevassatibn terhperature of the
booster conpressor (141) passes through the discharge

refrigeraitl #4)30af@ forl @msplat dntthe refrigetatipassiomatase (14), the inside air
comuni cation pipe (23). [0126] In the first gas side

cealadrimibe a¢firigarapiop dedt 28 hangbie( 18] isisgpplidt to skninside shereditso that the
cooling 15 circuit (110) and the refrigerant sent

infsidgrtemperatwoistkept ati-2¢ 0T 1fof @d@plar e conbi ned t oget her.

Then, the conbined refrigerant passes through the

(91253 t Thyarsfrigednt evapouated at the mefpigemtip Bpat exnblarfgen(@31) fliows into the
the first suction pipe (61) of the outdoor circuit

beaster. cifduis (140) it be autked Indmitingy boosterheomipresspr §14k)i ofThe refrigerant
pi pe (61) passes through the first branch pipe (61a)

cothpressstl in dhe beosterddoatpresson(ldihp paszed thiobwghcthp aliichyrge pipe (144) and
conpressor (41). 20 [0127] <First Heating Operation>

flpvs snto eafiishgasepder avmromicationpipea2Bhn for cool i ng the

inside air of the cooling showase (13) and of the

[Qléﬁl il ¢heafiiso passtidecasmutitdtiorpige {28), the atfiriggrano et iiom the cooling
by the air <conditioning unit (12) to heat the store.

cir@iP@ 0)pandsthe wefrigaraft @nt &oni thetboestetitiomnt (140) areicombined together.
(40), the first four-way switching valve 25 (51), the

Thex Ghﬂictﬁmbjined\mfrigemmqbﬁsmg thelugh tiecf)st gansidé bemhdunicdtion pipe (23)
four-way switching valve (53) are set to the second

agt flows intvethe fist ssd¢tmmepipar(dl) bf the osttost air@uit (40). The refrigerant
respectively. The outdoor expansion valve (46) is

flowingeid thefirst swktidnepipe 6l )qmeses nhiroagh theefimt branch pipe (61a) thereof to
condi ti oning 40

be sucked into the variable capacity compressor (41).

[0127] <First Heating Operation>

First heating operation is operation for cooling the inside air of the cooling
showcase (13) and of the refrigeration showcase (14) and for heating room air by the air
conditioning unit (12) to heat the store.
[0128] As shown in FIG. 3, in the outdoor circuit (40), the first four-way switching valve
(31), the second four-way switching valve (52), and the third four-way switching valve
(53) are set to the second state, the first state, and the first state, respectively. The

outdoor expansion valve (46) is closed fully while each opening of the air conditioning
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expansi on val ve (102), the cooling expansion val ve

(112), and the refrigeration expansion valve (132) is

adj usted appropriately. In this condition, the

vari abl e capacity conpressor 41) and the booster

conpressor (14) are operated ile the first fixed

capacity conpressor (42) and the second fi xed

expapsion tvplve diP e Seorooling pxpansioatvabyead 12)] aad thet efigeritiont expansion
5 exchanger (44) is stopped with no refrigerant sent

valie (20 is ®ljnstedjappropridtelyst Ihthat conglitianp Ereatariable dapacity compressor
subcooling unit (200) is stopped. [0129] The

(413 apd thertmestercarpprassge (14) monopcnated while iecfirsafized dapacity compressor
conpressor (41) passes through the first four-way

(42 andhthegsegahd dixed 19apacity chmpesswn@3)ase siapped. The outdoor heat
communi cation pipe (24) in this order, is introduced

exohenger Hd4hiis stopped twithninn grefrégerane xsehta thpeeto( 1Diying fthishfirst heating
10 air conditioning circuit (100), and then, radiates

oprsation;, thersybenading une (2@0)dostdppsied. The air

conditioning unit (12) supplies the roomair heated in

[Q1R8] dihe wshmgtirartodiseigrdedafromx tieavayable C4ititytaompressor (41) passes
store. The refrigerant condensed in the air

theenghi the dirstnfpuneay svichmggelvy (31))and ghe secontihgas side tdremunication
second liquid side comunication pipe (22) to be

pige (34)ed this ordesisiintroduced énto dhd aingonditioning hedtldXchanpdr (101) of the
the refrigeration circuit (130). 15 [0130] In the

aig peiditienisghoivaiaisd@00)]1 3id theu, fatiates difat tgeoarh iadTto b condemeed. The air
(14), the inside air is cooled, like in the cooling

capdisroaingownit {12¢ supiflies gler rootm ik beated) in thetdiecamiitionigg heat exchanger
circuit (110) is evaporated in the cooling heat

(18X tocthe etorg. 1 T, refrigeranheondehsedvia thadio cériitidriing heay @gchanger (101)
side conmunication pipe (23). On the other hand, the

passdsrthrpaghthe $dcomd higuidrsidenepnurafimicapemagipe (22)ab ibewitided to flow into
(130) is evaporated in the refrigeration heat

the ge¢lmeggrircuit {BI) and sheorefrigeeatmactincnit (18389).20 boost er
conpressor (141), and then, flows into the first gas

[043@fe Irc thernoolisg shoveape (13) @28 the reftigeratidr shpercasd (14),ahe higide air is
in the first gas side comunication pipe (23) passes

cookedplilghint the coplings opesatiin. oThpirpkeigefit) flowirg infthe codling circuit (110)

. sucked into the variable capacitor conpressor (41) to

1s [ggapagatag i theecholing 1eaq exthanies (11 Hednditivueflows ifitoehe first gas side
first heating operation, the refrigerant absorbs heat

commurgGationpipoA3).ngOhabe other hanl dre fefrigerarafibwing i the refrigeration
refrigeration heat exchanger (131) while radiating

citguit(130) is beapmiated amthietrefrigeraiondreht echiages €131), 13 dompressed in the
Then, the store is heated by wutilizing the heat that

bopstellr qc(mipriﬁgier &htl) andlahérs flowanintontbe ifinsigde side lcomimuniéation pipe (23).
cool i ng heat 41

The refrigerant flowing in the first gas side communication pipe (23) passes through the

first suction pipe (61), and then, is sucked into the variable capacitor compressor {(41) to be
compressed.

[0131] As described above, in the first heating operation, the refrigerant absorbs heat in
the cooling heat exchanger (111) and in the refrigeration heat exchanger (131) while
radiating heat in the air conditioning heat exchanger (101). Then, the store is heated by

utilizing the heat that the refrigerant absorbs from the inside air of the cooling heat
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exchanger (111) and of the refrigeration heat

exchanger (131). [0132] It is noted that the first

fixed capacity conpressor (42) may be operated as

shown in FIG 4 during the fjyst heating operation.

The operation of the first fixed capacity conpressor

(42) depends on cooling loads in the cooling showase

exdenger{dl Hrradf thef refrigerationdreatsdxohamee(131%) . I n this

case, the third four-way switching valve (53) is set

[Q132] tThis nusebtiat thedfiret fiked ¢dpecity pumpressor (4%) maf bé gperatet as shown

flowing in the first suction pipe (61) passes through

iy FEGS # rdaringrthe dhrstohgating Gipayativher Thé operatien sdakedirstnfiged capacity
the variable capacity conpressor (42) while the other

corapresson efddof depesde ont hoalingh lddde me dendoblimnchoptae (13) and the
(61b) thereof, the third four-way sw tching valve

refe ggratiemshomeasesddp ndinghistcase) the third faR) wayswititing ddlve (53) is set to
order to be sucked into the first fixed capacity

theoteperk state. ( F2yther, aB3f thSaefrigdrare dlowing @pelieafirwsaction pipe (61)
Second heating operation is operation for heating the

p&ssey droughrthe dirstybrencht pipe {61=) ttherbefatbi brgsuoket aito dive vakiuble capacity
second heating operation is perforned in the case

capppIcesor ) Wﬂa& tha gthEowert thereofyasédsrthtougkalté segond branch pipe (61b)
operation only is insufficient. 15 [0134] As shown in

theregf, the third fdve-voayt sdtohing vadve (53) A4, thesecdridr siction pipe (62) in this
four-way switching valve (51), the second four-way

orggy todisi sugkagaintocth¢ Higst fixad dapabizy tomprtsfood2)nway swit chi ng

valve (53) are set to the second state, the first

[04B3k sSeeond HensingiOpstativnat e, respectively. Each
openi ng of the outdoor expansion valve (46), the air
condiSe¢andi kegting pperation iv aparati¢nl 6) heatitg ehecstote, Binilarly to the first
expansi on valve (112), and the refrigeration expansion

heating opem®eh. | Thedpeosiichbagifig aqperationi iat eirformed ih the case where the
condition, the variable capacity conpressor (41), the

hegting newer indlk firshheating wpemtipr eslyds ingdffjcienand t he
boost er conpressor (14) are operated while the first

[0834Je dsshpwniin F1G ofyin dlesartdget Bjrchis (40)p heefitst four-wag sishiching valve
first heating operation, the subcooling unit (200) is

(53}, shp eetonfl b BSVaT switcking i vabreafi2), dirsictharthied fourowny B@itching valve
vari abl e capacity conpressor (41) and the 25 second

(SB) mesdsat dpatbe tspeardnytates sher fitsé Jjatqamnlethet fisOyake, trigpectively. Each
first four-way switching valve (51) and the second

opgawggifdke ovtdnomexmnsion valve46)2 e hib coiditioming %kﬁaﬂsﬁ)n valve (102),
introduced into the air conditioning heat exchanger

th‘z g@ﬂillgcﬁxpalhmiomiralvc (i)t andrthe gefripération eXpeabibn vane ABEYis adjusted

appropriately. In this condition, the variable capacity compressor (41), the second fixed

capacity compressor (43), and the booster compressor (14) are operated while the first
fixed capacity compressor (42) is stopped. During this first heating operation, the
subcooling unit (200) is stopped.

{0135] The refrigerant discharged from the variable capacity compressor (41) and the
second fixed capacity compressor (43) passes through the first four-way switching valve
(51) and the second gas side communication pipe (24) in this order, is introduced into the

air conditioning heat exchanger (101) of the air conditioning circuit (100), and then,
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radi ates heat to roomair to be condensed. The air
conditioning unit (12) supplies the roomair heated
in the air conditioning heat exchanger (101) to the

store. The refrigerant condepsed in the air
condi ti oni ng heat exchanger (101) flows into the

second liquid side comunication pipe (22). Part of

radiges béatitgapamt aif kobe tpndenseédie Hecaindohditjonidg sindte(12) supplies the
comuni cation pipe (22) is divided to flowinto the

raomo birthgated i thiet aif ddrdjtioniieg hdae exchahgérd @Bt toahe stiorec uiThe refrigerant
(130) while the other part thereof is introduced into

coridensesl ini the mandondjimaimpgkeal 20changdr (10E) Aolvs dmtb ithe second liquid side
(200). [0136] In the cooling showase (13) and the

corafmunipatiod ipipe $2HwcPag ¢fl e, rdftigerams fldevirgg tin ithe second liquid side
cooled, like in the cooling operation. The refrigerant

céhomnicgtiom fipe (22)0ks diyidéd cwiflow lit@®) thel Oodlingeeapuit J14@) and the
in the cooling heat exchanger (111), and then, flows

réfrigeratidre circuis (130 swisiled thecatherupert gherend ipiipeodu28ad .intonthe refrigerant
the other hand, the refrigerant flowing in the

passagd (§05pafi theysubciooking tnif @B0). i s evaporated in the
refrigeration heat exchanger (131), is conpressed in

[0136] Ihabstmlingahpwesssdil3) dndilthe refnigetation shéweass (143 the inside air is
the first gas side comunication pipe (23). The

codéd, ilkerianie ¢dobing mgetation.heTlid reftigayat flowdag in the cooling circuit (110)
comuni cation pipe (23) passes through the 15 first

issevapomatedpinphe 6dling head ektlmngen @13)) addhém tflowshimto the first gas side
vari abl e capacitor conpressor (41) to be conpressed.

corobddicaiidre pipef(23)g e (mthefdticaniragd,i the tréfeigeraht flgwingnin the refrigeration
passage (205) of the subcooling unit (200) passes

cirduio{(1§0) ishevapomstd ihithe refigérasore heanerclaageofl3p), pe cgpessed in the
and the third liquid pipe (83) in this order, flows

boostey compressard(il 4y, afd Hen, flaws aso the fimsppast dide smmmonication pipe (23).
liquid pipe (82), 20 and then, flows into the fourth

The eefrigenainpBo¢By)in thé dirstefas isgler exnimfhioatiangpipe (23)epasses through the
fourth [|iquid pipe (84) passes through the outdoor

fisst pantion gipev@ily, and 416en, iscubleedintzsthe veriabde vapaditor compressor (41) to be
i ntroduced into the outdoor heat exchanger (44), and

carhpmessedbsor bs heat from outdoor air to be evaporated.
The refrigerant evaporated in the outdoor heat

[H3Chdihgerefifgbdant fhoeiag intthe oef@igetane phisagé (208)rofivehy subcooling unit
switching valve (51), the second four-way sw tching

(208) pass¢Sthyouzh thafitshliquidrsitizr confrhmnisationtpipd (24) aed dredhird liquid pipe
suction pipe (62), and then, is sucked into the second

(83) xe thic agler, i flopwscintpihe ss@ivet 449), passeetheqiphrtds se&dnd liquid pipe (82),
[0138] As described above, in the second heating

amptiren] flows ihioethe efouitly digalk ppb84)s Theatefrigerstid flowing in the fourth

liquid pipe (84) passes through the outdoor expansion valve (46) to be pressure-reduced, is
introduced into the outdoor heat exchanger (44), and then, absorbs heat from outdoor air to
be evaporated. The refrigerant evaporated in the outdoor heat exchanger (44) passes
through the first four-way switching valve (51), the second four-way switching valve (52)
in this order, flows into the second suction pipe (62), and then, is sucked into the second
fixed capacity compressor (43) to be compressed.

[0138] As described above, in the second heating operation, the refrigerant absorbs heat in
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t he cooling heat exchanger (111), the refrigeration
heat exchanger (131), and the outdoor heat exchanger
(44) while radiating heat in the air conditioning heat
exchanger (101). Then, the sgf?re i's heated by
utilizing the heat that the refrigerant absorbs from
the inside air in the cooling heat exchanger (111)
thergpoling heatf exchangen(1Hoathe axfrigaragion heat3xchangdr (1) hawak the outdoor
5 that the refrigerant absorbs fromoutdoor air in the
henit @f@b@ng@ééﬁ)ewbﬁamgﬁatir(%hyat in[ the 3@ condidéning)dpeat exchanger (101).
Operation of Subcooling Unit Driving operation of the
Them depostpiegs beated bpoilizing the hsat thetstbe rdfrigerantrabsordss from the inside air
_condition that the subcooling unit (200) is operated,
iy the coabie beatiegclaogpr ddd pand therpfrigerapp beattexdhanger (131p and the heat
openi ng of the subcooling expansion valve (223) is
thati thegeisigeeanp aksortisdran putdoor ip vt onkloghbreh exchafigdd (44),
t he subcooling refrigerant discharged fromthe
[B3BE odPrivige %@Wﬂé@ﬁgubqozﬁag Uniteli at es heat to outside
air in the subcooling outdoor heat exchanger (222) to
be cdiing eperativreokthp suksicoling neit (204¢ malh be doswiiibad e dlni the condition
the subcooling outdoor heat exchanger (222) passes
thah thesgbeaohiog s 4D iin gpasatedathe swbopalingcqmap@ysor 214 is operated and
pressure-reduced, and then, flows into the first flow
theprring 2f the sybcadting supansisini valyeH{@23) is 8djustet approprigtaly0) .
In the first flow paths (211) of the subcooling heat
[HRBhagerow D FIG t hethe subeasding rrgfrigefant géschanged Beom Ilke subcooling
heat fromthe refrigerant in the second flow paths
cqrppreysor d22eradiatas dreat dal outFldle alule thel subgooléfg pytdpamnheat exchanger
evaporated in the subcooling heat exchanger (210) is
(234¢ kebe condsnsade i subedotigg cofiigersnt opndesed) inttbe Isebcooling outdoor
conpressed. [0141] As descri bed above, the controller
heap 4exchanger r @23) qwsses athiroughatits stbgoobingt tspangon valve (223) to be
subcool i ng conpressor (221) on the basis of the
prgesuee-tadueeds and ghen, ripuys intothe fisst floms paths (2HYradi the subevoling heat
control operation by the controller (240) will be
exghanger K@) wi Inhthe dirssrflove patho(21F) 6f the subidveling heatekchanger (210), the
operation of the controller (240) is repeated every
supcoeling: efrigepant iabsprbg heént S thstefrigerant sim i second @av2jaths (212) to
First, in a step ST10, whether the subcooli ng
be eyapoEierbr 'l(lﬂzsllgctb(dingpﬁerMt evap2ited tim pheeshbiceoling heat exchanger
checked. [0143] If it is judged in the step ST10 that
(24 Arissutledantorthe subepolingstompreds) (223) wohwerangdessed.he
routine proceeds to a step ST11l. In the step ST11,
[GE bl Aesndescebek mbovayettie acontrollerd (240) controls activation and stop of the

subcooling compressor (221) on the basis of the detection values input from the sensors.
Herein, the control operation by the controller (240) will be described with reference to
FIG. 6. The control operation of the controller (240) is repeated every given time period
(10 seconds, for example).

[0142] First, in a step ST10, whether the subcooling compressor (221) is operated or
stopped is checked.

[0143] If it is judged in the step ST10 that the subcooling compressor (221) is operated,

the routine proceeds to a step ST11. In the step ST11, judgment is performed as to
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whet her or not a predetermned tinme period (two
m nutes, for exanple) has el apsed from the tine point
when the subcool i ng conpressor (221) is activated. |f
the predetermine tinme periodypas el apsed fromthe
time point when the subcooling conpressor (221) is
activated, the routine proceeds to a step ST12. On the
whether ohaetd: prefleteteingd ¢t poriod {bto Minutes fpeexampléelsasndapsed from
el apsed yet, the routine proceeds to a step ST14 so
thertime print vdrenr tbe subgnetiag icompressem@21) & adtivatedd Ifothe predetermine
.allowng the subcooling conpressor (221) to continue
timgenesiodritps qlgmsad |fram thééinst ppinSWhen theidgbeeoting compressor (221) is
performed as to whether or not the subcooling
agtiygisdetheoputimpiocedis b c diep STEPpedn therothiee hadp pf GiElFedetermined
Judgnment is performed as to 10 whether or not the
timg|pesiad dgs motielapeaddyati dwgoutiee prokéddsited step St 4| seathat the control
one of the four conditions is fulfilled, the routine
opsrajtmerysonce tarmineted Iv1 3lldwingsthe pubewplingecompressot (22]) to continue
conpressor (221). On the other hand, if none of the
ogestingeondi tions are fulfilled, the routine proceeds
to the step ST14 so that the control operation is once
[0 ¢ Jrilm dhe gtepoB T 12 judgineny is perfoued @ i tngwhesherr es sotr the subcooling
(221) to continue operating. 15 [0145] The first
careprasset ¢321)rshonkd be etopsad.2 Ini the step 8&3$2r judgohentTiseperformed as to
first condition is a condition for judging whether
whetherdett et thenfollaving &fur tdoeditiens iaree fulfitled. erip et deast @ene of the four
sensor (236) decreases favorably after activation of
canduiong e delfillad, the rputinss proc¢aiz 1p.a ftep 43131 for stapping the subcooling
fulfill the first condition in the step ST12, the
compressof (22134 xOnrtbewither tandsifsike dfeths dbus tomatitionhare fulfilled, the
first requirenent requires a detection value Ta of the
ropting pragoeds toethsesten Sdd4 senthat the2@mYrol @pbmtibe |in\wn2d tminated for
(Ta<20). The second requirenent requires a difference
alipstingthe subeheliog compressir (221)doc#Binue operatingf r i ger ant
tenperature sensor (236) at the tinme point when the
[0&4dc dbe ifinsy eodisionsisdghe c@RISTI2swilt be \des@ibedndThe first condition is a
detection value Tout# 1 of the refrigerant tenperature
copditionrfof atpingmhethenithe detaction edlapo€she fefriperahetemperature sensor
activation of the subcooling conpressor (221) to be
(23@p decreasesdavarablylafier adtiaatich oF thE sbbooliseobopredsbr@21).The
third requirement requires a difference between the
[Oltdlebr iogder taalfulillTobe #soicobdition eifir itlgesept STeRpekatfoleving six
sensor (236) at the tinme point when the subcooling
regorgprentssmnst(t2adisfied. adhe fizsteelarecheat thguized a detestidnealue Ta of the
Tout #2 of the refrigerant 45
outdoor temperature sensor (231) to be below 20 °C (Ta<20). The second requirement

requires a difference between a detection value Tout#0 of the refrigerant temperature
sensor (236) at the time point when the subcooling compressor (221) is activated and a
detection value Tout#1 of the refrigerant temperature sensor (236) afier one minute elapses
from the activation of the subcooling compressor (221) to be equal to or smaller than 3 °C
(Tout#0-Tout#1<3). The third requirement requires a difference between the detection
value Tout#0 of the refrigerant temperature sensor (236) at the time point when the

subcooling compressor (221) is activated and a detection value Tout#2 of the refrigerant
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tenperature sensor (236) after two m nutes el apse from

the activation of the subcooling conpressor (221) to

be equal to or smaller than 5 C (Tout #0- Tout #2<5). The
fourth requirenent requires di fference between the
detection val ue Tout#0O of the Ttefrigerant tenperature

sensor (236) at the tinme point when the subcooling

tenepepaturesipnsqra23p) aferStvacminms¢secapsedran dh¢ activavion wdl the subcooling
Tout #3 of the refrigerant tenperature sensor (236)

cepegssor (B2 Betorbagtyesl tel cxpsmalfer dmart 5 eCatEautat-Tout#2£5)t h&he fourth
subcool ing conpressor (221) to be equal to or smaller

reguaamenioegTes #GlifferanceSketveerThie détédtionrexdus Tenwdtof the refrigerant
requires three mnutes to elapse after the tinme point

teprneratiisesenstic (236) g thortpme point Wil thei sutwoblingiconhprebbe (221) is
sixth requirement requires the refrigerant

agtiviapedr andua detsetioro valge Iutiloobiherafrigenant nerhpgratutd sensor (236) after
[0147] When all of the first to sixth requirenments are

theea ingsfutescklapish drogie theaactivationadfibe Fubebolidg cdnngressor (221) to be equal to
refrigerant tenperature sensor (236) |ess decreases

orsragler leangh °C KEout#dTend#Ba7e dhe fiftlt sidizcment requireatthiee minutes to
hi gh and the cooling power is exerted sufficiently in

clapse afieh dotitng goint edien dhe subogeling @ipressbr (B21) bk sctivated. The sixth
aspect, the state that the first condition in the step

regrromentgequires ithd refiigesant tuhgmulatare seheor{236)do bharttetrivemally.
refrigerant does not flowin the refrigerant passage

[0147] 2¥Bgn albof the tfings t6 isixgh reqeaements areesatisficl therdete:tivh &alue Tout of
state that the refrigerant flows towards the outdoor

thgrrefrigetany temperhaire eénsoy €23Mtlepadsagsey 26:m) thasgh nhd kanperature of
second heating operation. Therefore, when the first

oyfeirelairi ismot so highf arid thel covlimg power isl dxerted 2uffirientlgdeshe subcooling
that the refrigerating apparatus (10) is in a driving

head pxtthanger @10t  Hewn disis taspeet thostagedhattthofirsobotdition in the step ST12

_subcooling unit (200) to stop the subcooling

is delfibled dsjudggddthe sta® th@ttustefiberastaives docovd in therrefrigerant passage
the step ST12 will be described. The second condition

(208) asainctbe dirstiheatingopgratityi orgpsvthe staer thahihe defrigetano flows towards the
value of the refrigerant tenperature sensor (236) is

owdorpprio ft¥) ainethe aefrégecant rpessaga d208) ho it hiee estwpdrkaiating operation.
tenperature of the subcooling refrigerant in

T@%m i wherofthet Higsts cdiitidn iy folfilipd e #wo corftRAMky . (2HO)L 4@ges that the
In order to fulfill the second condition in the step

refiigepatinglapparahisoildn e ihaudrividg cordjtion ¢ miesespitatés BE operation of the
satisfied. The first requirenent requires that five

subtonlingsnit(200)ab sepdle albepslat ahipréssbh@21).me poi nt when
t he subcooling conpressor (221) is activated. The

[0¢é8]ombe serqud cemdition incthe step STH Revill dealetdribad v aThe sebobdl condition is
of the refrigerant tenperature 46

a condition for judging whether the detection value of the refrigerant temperature sensor

(236) is an appropriate value corresponding to the evaporation temperature of the
subcooling refrigerant in operation of the subcooling compressor (221).

[0149} In order to fulfill the second condition in the step ST12, the following four
requirements must be satisfied. The first requirement requires that five minutes has
already elapsed after the time point when the subcooling compressor (221) is activated.

The second requirement requires the detection value Tout of the refrigerant temperature
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sensor (236) to be greater than a val ue obtai ned by
adding 15 to an evaporation tenperature Tg of the
subcooling refrigerant in the subcooling heat
exchanger (210) (Tout>Tg+15),. The third requirenent
requires the refrigerant tenperature sensor (236) to
operate normally. The fourth requirenent requires the
sengen i(236)proebs ugreatsertbar a( 28k otaingd dpenddiagnd$ nal hy .evaporation
[0150] Wherein, in the controller (240), the
temperatenei b afethpesubronlingofeftiperastubc twl sutgooling hiegte exchianger (210)
in the detection value LP of the suction pressure
(TratsEg+16234The thindeggquinkewnasequires the veffigeraht @mperature sensor (236) to
tenperature Tg of the subcooling refrigerant. Nanely,
opatate merpaldy erithe fomithdiequirdment meqsres tthe sugtioagaesare sensor (234) to
sensor (234) serves as evaporation tenperature
oprsateepimaally. 10 neans for detecting the evaporation
tenperature of the subcooling refrigerant. [0151] Wen
[(AF0] OVharpia, fim ithe contréltenr @HO), dhelisammnaivhs tearperaarei of thedsubcooling
the difference between the detection value Tout of
refiigerandfin theedetgotion anive &t off the swrtmOIpréRaE)sensoa (234) is regarded as the
evaporation tenperature Tg of the subcooling
evaperatige rtgmperaturgr Eat ofr thehaubcdbling aefrigetanhugNantedy, in the present
subcooling refrigerant circuit (220) is performng the
erplegdinget; thei suptianypriessurd-sensort (284) skbveaap evdporitiva tempémture detection
that the second condition in the step ST12 is
meayisfipt deserting theieippdrativs teraperathe ofshasubcodlitg refrigerant.
refrigerant does not flowin the refrigerant passage
(04 51l5 alhof the fiist & fovetht fequirenngres atel satisfied, abe difference between
state that the refrigerant flows towards the outdoor
theydeteciian yalue Toue of thef refygarantttemperatne s¢rR665)236 and thé@vaporation
second heati ng operation. Therefore, when the second
temppradiure okg iof thelsubtdcdiong tefiegerantt isogteater (tBatD)15] Wgeen though the
that the refrigerating apparatus (10) is in a 20
subieqalinggrefingetinti circuith (2200 ds gesformaings theorefipgeratiomryde. From this
t he subcooling unit (200) to stop the subcooling
aspestyshe gtater thathe pecond T6aditidi én theistep SDIis thukfitled s judged also as the
step ST12 will be described. The third condition is
stat@ that theacfrigamnt dom nde flewtin dre refrigeeant Passfigd (2055 arcinithe first heating
pressure sensor (234) is below 0.2 MPa and the
Opstatipn o 33r the state tise o refripematt Aswahowirdalthe outdoor unit (11) in the
satisfied, the detection value 25 of the suction
refngeswtipassagen@05) {2id4he vevohd hestingluperatidh, Fhetefore, when the second
therefore, the operation of the subcooling conpressor
copdipivh ichulfiltbdntite doatrolbert(240) jedgesnionelid sefivgdritidg paratus (10) is in a
abnornmal detection value. Accordingly, when the third
driyingdéaridgion that aedessitagd, nd bgeratiort oD tHeesubt @ty @ilio (2000 e stop the
47
subcooling compressor (221).

[0152] The third condition in the step ST12 will be described. The third condition is
satisfied when the detection value LP of the suction pressure sensor (234) is below 0.2
MPa and the suction pressure sensor operates abnormally. If satisfied, the detection value
of the suction pressure sensor (234) would be abnormal, and therefore, the operation of the
subcooling compressor (221) could not be controlled properly with the abnormal detection

value. Accordingly, when the third condition is satisfied, the controller (240) stops the
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operation of the subcooling conpressor (221). [0153]
The fourth condition in the step ST12 will be
descri bed. The fourth condition is satisfied when the
detection value LP of the such’ on pressure sensor
(234) is below 0.15 MPa. Wen satisfied, the
detection value of the suction pressure sensor (234)
opegatsompdfl the subsoslinghcaampressbe(®21).hat t he pressure never
reaches the value in the normal operation. Therefore,
[0ihdh Thedotulu cotdigemii thestepi ST KRawilkbé dekeribéd Tt fonttheondition is
(240) judges that sonme trouble occurs to stop the
sasisfied wihen ghe detpetamsealud PP of . the @ddGibh préssute sensoru@@ddylis below 0.15
the step ST10 that the subcooling conpressor (221) is
MPaoppekkn datiefied, thet datectipn cabeds thoswtioh @pesSire Sendon (234 is small to
step ST15, whether a predetermned tinme period 10 has
sushaps exktdnt othmt Iiee tpressurp onever \weaches hthe swabaoodhi thg normal operation.
conpressor (221) is stopped is judged. In order to
Therefode, rejpat thei fonrtbfcoadition as isetisfredd thet amtwilet (240) judges that some
subcool i ng conpressor (221) wthin a short period of
trouble pcait ®rstaphthe sulimoobihg compesgor €220r (221) is st opped
once, re-activation of the subcooling conpressor
[012411 )1 it $s judged inithestep ST 0 that diesahcgudimgadmptessom@21) is stopped, the
el apses fromthe stop. In the step ST15, if the
roptinel ptaseedsriech step BT p2r | lndhb aep idt] Seivhptheda piedeteomirtekddime period
time point when the subcooling conpressor (221) is
hastedgpsedifrotirthe tioetpoie whendbesibeodling dvenpespr @R1#Hisstopped is judged.
that the control operation is once term nated for
Inkewdpr 0y avbid petoom ohactivatiopraad stop 02 Me) sukicoplng gom@ressor (221)
the other hand, if the predetermi ned tinme period has
wehiaps etlorft rpemot hef timepafberi the swbeoolingecouyiressot i(221) is stopped once,
conpressor (221) is stopped, the routine proceeds to
resacivaponSiTithe s@fcdolifd Spmprestdrd221)dp r&STrhfed windi hgivenrperiod of time
not the subcooling conpressor (221) should be
elapses ranetheistop. udy det. stépST h iBthe pr&Eidmineddiyne periodshas not elapsed
perfornmed as to whether or not the followng three
fromrthié time ipeiraméneh thd subcea ingWoapredsot €223) isgtupped, théeoutine proceeds
three conditions is fulfilled, the routine proceeds
totthe step S&p4 &7 fhiat the dohad! dpeeationhic ondei tagniaaep fadweping2B4 Jubcooling
is activated. On the other hand, if none of the three
congvelisbr §224) asteprfing. f i O @bk othee handit ifnthe Fedetantres tite period has
the step ST14 so that the control operation is once
elopsedifroat te tine phine pihag thhsibcsalh@owinipresseo(P2  swopped, the routine
(221) stopping. [0156] The first condition in the step
pr&dekds vo 4 step8Tdéscri bed. The first condition is 48

[0155] In the step ST16, whether or not the subcooling compressor (221) should be
activated is judged. In the step ST16, judgment is performed as to whether or not the
following three conditions are fulfilled. When at least one of the three conditions is
fulfilled, the routine proceeds to a step ST17 so that the subcooling compressor (221) is
activated. On the other hand, if none of the three conditions are fulfilled, the routine
proceeds to the step ST14 so that the control operation is once terminated for keeping the
subcooling compressor (221) stopping.

[0156] The first condition in the step ST16 will be described. The first condition is
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fulfilled when the detection value Ta of the outside
air tenperature sensor (231) is equal to or greater
than 25 C and one mnute has el apsed fromthe tine
poi nt when the subcooling cqgpressor (221) is
stopped. In this state, the subcooling conpressor
(221) is stopped for one or nore mnutes even though
fulfitedtvampahe teteeticof vadug Ti dbthaiontside aintetnperatirg isensor (231) is equal to
Therefore, 5 when the first condition is fulfilled, _
ortgneatercthan 35 PEand 2nemimue haselepsed Hrors thectirot poigt when the subcooling
conpressor (221) for cooling the refrigerant in the
comgfressge22h) isptoppedie 1n2bB)statd, ShessibcTdlingsrompressent?@il) isswopped for
in the step ST16 will be described. The second
ongamanaere axinutss evan thowgheite Wdnaperathes aferwsids ainisvathgehiph. offherefore,
the outside air tenperature sensor (231) is equal to .
wixn dghedist cohditior OisClulfilled, hthee contritee sS(24AY exclivaips dlie  subcooling
fromthe tinme point when the 10 subcooling conpressor
cofif2dssor @23) foppecling the réfrigersntindhe tefrigesais pasriagn (205).
conpressor (221) is stopped for three or nore mnutes
[0&§8Nn Thinseognd comditiempretha siep STd6 vallthsidgecribied. | $he second condition 1s
conparatively high. Therefore, when the second .
futfdtedi whenrthe deteetidn valesiTa ofithe ootsideddit empefapure sensor (231) is equal to
activates the subcooling conpressor (221) for cooling
ort greater fthang @0 £6t andh thriee minufes | lpee satapspd Soug ch¢ 2089 poirg when the
[0158] The third condition in the step ST16 will be )
subleadinglvechprésher @R1) id stopped.t i Inrthis staté, ghef subceelingesmpressor (221) is
m nutes have al ready el apsed fromthe tine point when o
steppedsfdcthotd wg mommmrisstenrevea2thpugls the dpmperatury ofhjoytside air is
state, the subcooling conpressor (221) is stopped for
campaoatpalyatighe| {fhewsfaepwhen dhofse¢dndecontitime fso fudtillohethe controller
the third condition is fulfilled, the controller
(2401 eptivates vist ssbedoding utoaueisny (@dhplfes sooling ahg refiigerant in the
cooling the refrigerant in the 20 refrigerant passage
re{ri®fnt phssagch(20Shway, the controll er (240) never fails
to activate the subcooling conpressor (221) upon a
[01 58)s Thofthird gondition @s thxf step STHé willrbe descmibedvhebhe Hhdrd condition is
subcool i ng conpressor (221) is stopped. [0159] -
fuliliedcvisenoten Eniootes ave alrdady tefapsedi fromothe nignaupdint whedyhe subcooling
the controller (240) controls the operation of the 25
comypressat (224) sempped.s oln thid fate, she $ubeodling comyfressot (221) is stopped for
i nformati on obtained within the subcooling unit
a ¢@nRaratiwlc longpering ol timect Tharefereuehef the thied sondition is fulfilled, the
provided in the subcooling wunit (200). In other
controter, (249) achigatssithecobiavding komp(e@S0)221)Her opding ttherefrgerant in the
t he subcooling 49
refrigerant passage (205). In this way, the controller (240) never fails to activate the

subcooling compressor (221) upon a lapse of ten minutes after the time point when the
subcooling compressor (221) is stopped.
[0159] - Effects of Embodiment -

In the subcooling unit (200), the controller (240) controls the operation of the
subcooling compressor (221) on the basis of only information obtained within the
subcooling unit (200), such as the detection value of a sensor provided in the subcooling

unit (200). In other words, in the subcooling unit (200), the operation of the subcooling
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conpressor (221) can be controlled according to the
operation state of the refrigerating apparatus (10)
wi t hout sending and receiving a signal to and fromthe
refrigerating apparatus (10)q As a result, for
i ncorporating the subcooling Unit (200) to the
refrigerating apparatus (10), only connection of the

congfressge (221) cpadeagatrolab pewiding do She operetidn sgteund the refrigerating
(200) to the first and second |liquid side

apparmusn (kA t withoyi eding2dnd 2&ivilg at bignalefor agérfaemntye refrigerating
apparatus (10) is required. This elimnates the need

apparanisr €1lny Ascammesilt; afaromoeiporatyg filer ssberaling amid (200) to the
receiving a signal between the refrigerating

refrigeaatmiguspriatdys @), tandy sobwwtbn ngf thei tef\igﬁa)t p§sBag0)205) of the
Hence, according to the present enbodi nent, the nunber

subtoalimgnatit (@005 tccthe firstrandl@comclhqpd sadei qmglmmcation pipes (21, 22) of
subcooling unit (200) to the refrigerating apparatus

th¢ 1@Jrigeaatinige appedatoe d10nng required] e Thisa gbivdnagese theo needrdp wire any
errors in installation, such as ms-wiring, can be

comuigEtaibn fvidgs] fdrnsemdiber and reeemdng i sigoak beavesn sthg negfrigerating
bet ween the subcooling unit (200) and the

appefatusg@@pdridithe sypaokngmenif @0P). a conmmuni cati on
interface is needed at the refrigerating 15 apparatus

[006@) Hescayedctordingato thhepreseht embodigientithe HRADFT of operatips steps for
reason, in the case where operation control of a

msmxbomuhg ige subicool{rR0@)it 20Qta the refrigecdtingrapparatusdidacan be reduced
refrigerating apparatus (10), an applicable type of

andhtrouldés icgesedt dueg taahpmnant ersors m)mstellanom tsach asemisrwirmg, can be
in poor usability of the subcooling unit (200).

ofviaté®R] In contrast, the subcooling unit (200) in the
present enbodi nent elimnates the 20 need to send and

[0 6Ljeillv erdenyo semrhand rezevach §ignah icheeancthe isgbeaiinggunit (200) and the
apparatus (10) and no limtation is inposed on the

refrygeeaton  bpparates (10)ematommuaicptomtinterficO)s aseded wsbfhectefrigerating
to which the subcooling unit (200) is to be

appactuspdfpaedell Heatthe subcdohieg uneg200). e Foothisrmaton, titnthe case where
l[imtation on the type of the refrigerating apparatus

opfetflionasonano] @ifj 22 subcbolinghiuoit (20@) resuirevsighalginpnt frof? @0Mefrigerating
is to be incorporated is elimnated, thereby enhancing

aptphmtus(d D}, lah applicabRypé of the befoigkiatigg apparat0® (M) is limited, resulting in
remarkably. [0163 ] - Modified Exanple 1 of Enbodi nent

pobln a@sahulity @b thengboeoling(RAROE t he present enbodi nent
may i nclude tenperature 50

[0162] In contrast, the subcooling unit (200) in the present embodiment eliminates the

need to send and receive any signal to and from the refrigerating apparatus (10) and no
limitation is imposed on the type of the refrigerating apparatus (10) as an object to which
the subcooling unit (200) is to be incorporated. Hence, in the present embodiment, the
limitation on the type of the refrigerating apparatus (10) as an object to which the
subcooling unit (200) is to be incorporated is eliminated, thereby enhancing the usabilty of
the subcooling unit (200) remarkably.

[0163] - Modified Example 1 of Embodiment -

The subcooling unit (200) of the present embodiment may include temperature
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sensors (237, 238) on the respective sides of the
subcool i ng heat exchanger (210) in the refrigerant
passage (205) in order to control the operation of the
subcool i ng conpressor (221) gn the basis of the
detection values of the tenpérature sensors (237,
238). [0164] As shown in FIG 7, in the refrigerant

sepsws 4237, 238bvn thaeespectise sidef of gler subicooling beay exchamger (210) in the
sensor (237) is provided at a part nearer the other

refrigérant passape (208) do airdergoveatrol theodperegion (f21h6 subedoding compressor
is, a part near the end portion connected to the

(22 toamitie basjs bfitheiddtecticovatues afabe ®mperatere (2iprs (2B%,0238).n
the refrigerant passage (205), the second refrigerant

[0t é4ip Asathoven SenElet. 7,238)the srefrigevand ephssdgea (3080, theedirstr refrigerant
the one end than the subcooling heat exchanger (210),

temipedatiirs sergopé3{) isgaovitédatanphrimaatear dine otbemn@sl than the suheooling heat
first liquid side 10 comuni cation pipe (21). In this

exshingEeol(210), that {s, A300) neat ltke énd portioafoongentahto the second liquid side
tenperature sensor (237) and the second refrigerant

conenpEcationr gipe €22or ARS8 tiserefiegexsntipassage (205)i ther seoond refrigerant
tenperature detection nmeans and second refrigerant

tetpamerasensor (383 it promided ansg part nestpe thei onelepd th@l 66]sulitewling heat
controller (240) of the present nodified exanple

exchargier €21 M)h éhatl @$,ex paymean kheeendl podiont dvmntéted tto the first liquid side
refrigerant tenperature sensor (237) and the detection

conahusicatfont gipe §240onth thisfubicgelirginit Q0% rthe dirst refrigerant temperature
(238). The controller (240) conpares the detection

sensir (237) afd thhecconfirrefyimerant tengpepanmt sensor(@38)ovesve &afirst refrigerant
238) during operation of the subcooling conpressor

tefprhjure odetettmmminmmnharid esecdride refoigemni clemperatire detection means,
subcool i ng conpressor (221) should be continued or

regteoipadyl. according to the conparison result. 20 [0166]
Control operation by the controller (240) wll be

{0d&S]c Thb edntrglB:t §Z40)Fifrtb¢ presdre nsdcified exemple hezeiles dut daection value
value of the first refrigerant tenperature sensor

ofl @8 7jrst sefripahhtetentpesatuteheenstet @37} and vind detectiort Malue of the second
second refrigerant tenperature sensor (238) in

refifperait itanpearitutdheensett(@88). | The conpoks (240) d2dparesetha detection values
that the tenperature of the refrigerant cooled in the

ofsthec rediti gerantheatpeenturs asegsors ((237) 238) defer bperatipn tdfethe subcooling
first refrigerant 25 tenperature sensor (237). From

cantpressas (22d) to tétesniat atletieathdepdratitgest ths stitolihgtempressor (221)
that the refrigerant flows fromthe first liquid side

shoolirberdontihwsiorgiapped adcordingwer the chinpassaanashlt. | | qui d
si de comuni cation pipe (22) in the refrigerant

[Opes]s avatréPézrativg biyrthé bentdlet (249) will be described.

[0167] First, the state that the detection value of the first refrigerant temperature sensor
(237) is smaller than the detection value of the second refrigerant temperature sensor (238)
in operation of the subcooling compressor (221) means that the temperature of the
refrigerant cooled in the subcooling heat exchanger (210) is detected by the first refrigerant
temperature sensor (237). From this aspect, this state can be judged as the state that the
refrigerant flows from the first liquid side communication pipe (21) towards the second

liquid side communication pipe (22) in the refrigerant passage (205) as in the cooling
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operation, and therefore, the controller (240) allows
t he subcool i ng conpressor (221) to continue
operating. [0168] In reverse, the state that the
detecti on val ue of the seconcglrefri gerant tenperature
sensor (238) is smaller than"the detection val ue of
the first refrigerant tenperature sensor 5 (237) in
opepeational hod thetefbiee tisubammillen 2400 raivws the siRddlingreampressor (221) to
that the tenperature of the refrigerant cooled in the
contibhocooparatingheat exchanger (210) is detected by the
second refrigerant tenperature sensor (238). From
[0d 68 ]s Ira sqverse, thielstate stantle deectioe valgedha sedond refigatant temperature
that the refrigerant flows fromthe second |iquid side
seasoT(R38 )ciatsimatiepibae tf2dgtectionvaluwtsof the firstrrefrigeraptitempdratere sensor
comruni cation pipe (21) in the refrigerant passage
(2620M) opesatiom df0tht kebseting dompessorg22bemasriscthat thedemperature of the
therefore, the controller (240) stops the operation of
refrigeram Wooted im thee subpoelisg hedt? 24dhanf@ 1@dP) Furdeteeted bjrehe second
state that the detection value of the first
refréferdrg eerapératuegrparsat (238).s eFroar thi§ 3gKct, ahd dtéte can be judged as the
detection value of the second refrigerant tenperature
state rthatr the2@igerare Abwe Stom abeiabcand Bl siddepmnmnication pipe (22)
operation of the subcooling conpressor (221) can be
tojvartiyahe fsst ligeidisides¢cammunibationt pipe (M) in derrafrigedo passege (205) as in
flows in the refrigerant passage (205) as in the first
thb eedoind theatixey aperation, andl theheforef tdreesontrhHera@A0) ssbpsethe (0pd@jion of the
stops the operation of the subcooling conpressor
sub2ddling dofiprékord (221 noted that in the controller (240)
of the present nodified exanple, the difference
[OhegWFerthérhthededte tat tre desdction whlut b€ tHei first refrédararg deraperature sensor
tenperature sensor (237) and 20 the detection val ue
(2087) drtieths detectibr eflue githesécond mpfeigetant emperatire s¢X38) 238 are almost
be used as a flowi ng state indication val ue that
equabiocenich ©ithidh én operaiiog of thrt sabedolingeongiressge(22i) cambé helged as the
refrigerant passage (205). Specifically, the state
stith ahatathe akfrigerdnt aloae dob flosw lih rthe refrigetane pasiege (2059 ras in the first
val ue of the second refrigerant tenperature sensor
heaflB38 ppération, tahe thteéfoed, itloenconadoller (240) stbps fheroperation of the subcooling
refrigerant tenperature sensor (237) is negative can
cdmepressdg@21ns the state that 25 the detection val ue of
the first refrigerant tenperature sensor (237) is
[037@] Nteis hbted thBein ded eohtraller (U0 obfthd Ipecssric ardified example, the
refrigerant tenperature sensor (238). Therefore, the
differsncobétarer dtQettibowalut bé tiruirsDelfiigegant csmpearstues sensor (237) and
(221) to continue operating. Further, 52
the detection value of the second refrigerant temperature sensor (238) may be used as a

flowing state indication value that indicates the flowing state of the refrigerant in the
refrigerant passage (205). Specifically, the state that a value obtained by subtracting the
detection value of the second refrigerant temperature sensor (238) from the detection value
of the first refrigerant temperature sensor (237) is negative can be judged as the state that
the detection value of the first refrigerant temperature sensor (237) is smaller than the
detection value of the second refrigerant temperature sensor (238). Therefore, the

controller (240) allows the subcooling compressor (221) to continue operating. Further,
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the state that a val ue obtained by subtracting the
detection value of the second refrigerant tenperature
sensor (238) fromthe detection value of the first
refrigerant tenperature sensgr (237) is equal to or
greater than 0 can be judged 8s the state that the
detection value of the first refrigerant tenperature

the etasotha( 2 3Aueiobtatnpdaby subtracting thatdetectibmnalub ef det scond refrigerant
5 value of the second refrigerant tenperature sensor

tefup8@jure Sersoef(@88) fivhe tiodetectidne wal(i@ 44) the sfirsp sefrigerant temperature
operation of the subcooling conpressor (221). [0171] -

sehbudi(23Bds Exyuaipd er Sreater thah @diambetjudded ak llee stats clatlthendetection value
unit (200) of the present enbodinent, a flow mater

of( A6 Hjrstmeefrigpeant pemmperdee atnsbh @378 fis equeal aotor prsseagthan the detection
(205) in order to control the operation of the

vadudboihk isegpnd refripgermt essmarat(2Xbhsar(238)e Hhsieforef thetventroller (240)
detection value of the flow neter (251). [0172] In

stopi the spdratdm] ofithe subicboli@DEympresser (A2Y.r ol | er (240)
recei ves the detection value of the flow neter (251).

[0TRE edMidified ExanipldQ)of Budgdamersn t he basis of the
detection value of the flow neter (251), the fl ow ng
di r etd thensubdoolihg un(200) @ dret present frebodifreny arfluwt mater (251) may be
passage (205) and whether or not the refrigerant

prblides ai the tdfeigeraht pgeagan(203)ds oadpe tq 8ol tHeropetdtion of $he subcooling
words, the controller (240) uses the detection val ue

condpredser 22oyomrdiedrasi€ 25 e detectof balve ofjtheStomt meten @533t i on
value that indicates the flow ng state of the

[0 22 iy érisstibdoblihg anit €260)gthearvntrobas@4@prec2idy thel d&3ion value of
When it is judged that the refrigerant flows fromthe

thé iffost mieteq (231)Si The comrofien (BN jndgegi qrethe Dhjis tod ke detedtiva value of
second liquid side comrunication pipe (22) in the 20

the dfow getan2sppsba feowi®d diredtivnogfethatrefrigecdnt tilehe refrigerant passage
subcool i ng conpressor (221), the controller (240)

(265) amswhéthersotnstahe pefrigerapr Besoin theddfrigerant padsagei€05). In other
operating. Wien it is judged that the refrigerant

wéildeyehe feoatmolidra24@mes the dptéationi vatuecafnthre flosatietn (R5Peas a flowing
(22) towards the first liquid side comrunication pipe

st4t2 Indicatiocnhealuec fhat gelicunds thathagag @G5S the efiegendrit on thd refrigerant
t he subcool i ng conpressor (221) or that the

pasedgei(2@3)ant does not flowin the refrigerant 25
passage (205) in operation of the subcooling

[0¢D3ip Mol (iR 2judged hthat ahé r mdfiti gorat2 4pjwss s thiehdirst liquid side
operation of the subcooling conpressor (221). [0174] -

cavduditaibnEpipeni2 ® tdwaifds Ehb eetione NiquiBside communication pipe (22) in the

refrigerant passage (205) in operation of the subcooling compressor (221), the controller
(240) allows the subcooling compressor (221) to continue operating. When it is judged
that the refrigerant flows from the second liquid side communication pipe (22) towards the
first liquid side communication pipe (21) in the refrigerant passage (205) in operation of
the subcooling compressor (221) or that the refrigerant does not flow in the refrigerant
passage (205) in operation of the subcooling compressor (221), the controller (240) stops
the operation of the subcooling compressor (221).

[0174] - Modified Example 3 of Embodiment-
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The controller (24) of the present enbodi nent may
control the operation of the subcooling conpressor
(221) on the basis of only the detection value of the
outside air tenperature sensgr (231). [0175]
Qperation of this controller "(240) wll be descri bed.
The state that the detection 5 value of the outside
ai r Thepenaollorg24kof tre fre¢h) embodimeat enayt ¢rantroh the operation of the
predeterm ned upper limt value (30 C, for exanple)

subegoling @miprembe (2213 onhthe Hasis oftdndy thehdeteaimini vejud ofithe putside air
the cooling showase (13) or the refrigeration

temiperaaas sensdd(23d). t he cooling load in the air
conditioning unit (12) is high. Therefore, in this

[0373]t ©petabien odnhis @bhtroller 7240)) widl besddsesbeche Theudtate dhdtilge detection
conpressor (221) if the subcooling conpressor (221) is

valtooppadt autsidé laoventpemtir® ssosoe (231)niy greatpr thes ar pied@timined upper
to continue operating if the subcooling conpressor

lirth2 3)uei (30 °Cpforaixeniple)lven befestimatedias thd siaterthatfthe woeling load in the
first liquid side communication pipe (21) towards the

copting sHowecayai (13 )s bl thecrefinigenatoomt showcpsepE4) 22)the woolieg load in the air
refrigerant passage (205) is supplied to the cooling

condmionageur(il @2) antighhe Thetdeforaf inethis catedé, ettie icontrditer (240) activates the
subcool i ng heat exchanger (210). 15 [0176] In

subewdingssontphhesset (224) ifthe stlxwolieg eamprssordR2UE isfstapped or allows the
outside air tenperature sensor (231) is smaller than

subcqul mgetoerpréssexd(22ayver cdritimue opedating (2Ge Gnbéamling campirespor (221) is
can be estimated as the state that the cooling | oad

operatéche Theotdfrigersitoficamg {rdm) ther firsh dignigf siilg eostnmorication pipe (21)
showcase (14) or the cooling load in the air

towarddithé saviond) liguidtsidel@mmmsnitation fipo(22) i the rafrjgecant passage (205) is
state can be judged as the state that the operation of

suppieds th deotaatipg cshopeass@dn) 206d (BE like iastericosled S8 dhy subcooling heat
Therefore, in this state, the controller (240) keeps

exchanget{16pl i ng conpressor (221) being stopped if the
subcool i ng conpressor (221) is stopped or stops the

[00P&r &i reversef thiehstats tiat died detectvanqaheseiithe (Bside aif térhperature sensor
subcool i ng conpressor (221) is operated. [0177] -

(28bdisf sraalldrxihaplae predeterthimbd dowen linii6 vale (@07, dot example) can be
(240) of the present enbodi nent may control the

estipatedtas olte whtetthet thesedading leadgn clongurodiag showeidd (13 or theerefrigeration
basis of only variation in detection value of the

shoetsdegddnnr therpainy load ideheaidn amdithmig (12i8€)2) Bhlew. From this
controller (240) in the present 54

aspect, this state can be judged as the state that the operation of the subcooling compressor

(221) is unnecessary. Therefore, in this state, the controller (240) keeps the subcooling
compressor (221) being stopped if the subcooling compressor (221) is stopped or stops the
operation of the subcooling compressor (221) if the subcooling compressor (221) is
operated.
[0177] - Modified Example 4 of Embodiment-

The controller (240) of the present embodiment may control the operation of the
subcooling compressor (221) on the basis of only variation in detection value of the

refrigerant temperature detection means (236). The controller (240) in the present
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nodi fi ed exanpl e uses variation in detection val ue of
the refrigerant tenperature detection neans (236) as
a flowng state indication value that indicates the
flow ng state of the refri gayant in the refrigerant
passage (205). [0178] Operation of this controller
(240) will be described. The state that the detection

mbdifiatl exaropletses vazfation er detectiosrvabieatf therediigeranti tompensme detection
(236) gradually decreases fromthe tine point when

medns 236k eo ki owingnyate Sadicatian2 13lué shatdndicates dhe Aowieg state of the
judged as the state that the refrigerant flows from

refrigerdnt irsthelrefijgechns patsaged@B@ni cat i on pi pe (21) towards
the second liquid side communication pipe (22) in the

[0188]r Oyeratint of alsis &getr¢l k0 I340)I wilk be desstibeck, Therstateftiatdhe detection
the controller (240) allows the subcooling conpressor

val®20] thearefrigerant yempdrotuop detattiongmefis1(23p) pradnaile deweases from the
the state that the detection value of the refrigerant

time ppant athenchel etlmobliog) compressor ((235) is dotvated candbe puigsd as the state
after activation of the subcooling conpressor (221)

thatathe refrigecait flowa Srarh ¢hes fipst diquitaside kemmubidatjen pe (21ppewards the
fromthe second |iquid side comunication pipe (22)

secawbligiad side coimnyinidatiqu pipedRAeindberredrigeranti passage (20) 2 1]n this state,
in the refrigerant passage 15 (205) or as the state

thedefuret e rcohtroliper @40) ddlowsntte futwnoling tdompresker ¢22Bnto continue
passage (205). In this state, therefore, the

opewatingol | er (240) stops the operation of the subcooling
conpressor (221). [0180] Further, the state that the

[0d@%]e &t ievarseqhe etatef thatithe detbetiapevadust ofttherpafrigeramtdemperature detection
detection neans (236) gradually increases fromthe

meanse 2@ dues whededrdese sfibcativatiop obibp subeoling 20mpaadgr (221) can be
st opped can be judged as the state that the

judgsddr asgthe sstette thaowse fafogeramtefléws froml theusecorsl liguid side communication
comuni cation pipe (21) towards the second |iquid side

pipo @) owands oe firspdiqaigidé commipicatedn pige (A inghe sefgigerant passage
(205). In this state, therefore, the controller (240)

(208} orvastths statecthatsth cafiiperant doespoefewin (R2efrigegant passage (205). In
[0181] In reverse, the state that the detection val ue

thisf statbetherefore otbe @nntralemi24Mtstops thie vperatiemof B8 swbeonding compressor
(236) does not increase even in the tinme when the

(28tbcool i ng conpressor (221) is stopped can be judged
as the state that the refrigerant flows fromthe

[04 8@lo Rdrthérg thedstate dieat tho detactiomavalen optheare(ridyant dempatature detection
the first liquid side conmunication pipe (21) in the

mé&ms (236) gradually increases from the time point when the subcooling compressor

(221) is stopped can be judged as the state that the refrigerant flows from the first liquid
side communication pipe (21) towards the second liquid side communication pipe (22) in
the refrigerant passage (205). In this state, therefore, the controller (240) activates the
subcooling compressor (221) again.

[0181] In reverse, the state that the detection value of the refrigerant temperature detection
means (236) does not increase even in the time when the subcooling compressor (221) is
stopped can be judged as the state that the refrigerant flows from the second liquid side

communication pipe (22) towards the first liquid side communication pipe (21) in the
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refrigerant passage (205) or as the state that the
refrigerant does not flowin the refrigerant passage
(205). In this state, therefore, the controller (240)
keeps the subcooling conpresgor (221) being stopped.
[0182] - Modified Exanple 5 of Enbodi nent 5 The
controller (240) of the present enbodi nent may control
refrigeran @rssao (R05) ot hethestate that thegeirigepme deesrnot 2R) inghe refrigerant
the basis of difference in tenperature of the .
passAgco(R0Shg In ethisi gtateanthetsforeedle aontroléeri (A48) kaegs athe subcooling
the outlet of the first flow paths (221) of the
campyessot (22d) bang stoppddanger (210). [0183] As shown in
FIG 9, the subcooling unit (200) of the present
(0482 + MatlifiscaFyareple S@fiEmhiodituenta first subcool i ng
refrigerant tenperature sensor (252) and a second .
subc dbt icngtrollesf(24Qjerfathe presapieerabadimentemey coritpalhe operation of the
t he subcooling refrigerant circuit (220), the first _
subabalingl Gomapressdr (23d) antthe bayie ofidifferenceris semp@strire of the subcooling
provi ded i nmedi ately before the first flow paths
refrigetant dfetwern atuBrobillétnandnatatheeswlet mjethe (g0 flofppaths (221) of the
detecting the tenperature of the subcooling
subedolingdearexchénger (H®W.0 flow into the first flow paths
(211). On the other hand, 15 the second subcooling
[0d 83 ] iAgeshawn indfile Yatthe subseoking utip $200)icf the puasdaidmodified example
i mredi ately after the first flow paths (211) of the _
inglugewa firstcsubeanlingefrigecrat t¢mpdtufeosendert @52) and aisecond subcooling
tenmperature of the subcooling refrigerant inmmediat eli/
refiigerant fi¢ropératyreosensér @AY hdn fhe subcpolong refraganant (crruit (220), the first
The controller (240) of the present nodified exanple
subsedinghisfrifgednd temperatupe sensen (293¢ igl pravededommediatelyobefore the first
the first subcooling refrigerant tenperature sensor
figw aths (A t1)26f thi subkmobing heat exahangen (210) dorsdatentigig the temperature of
subcool ing refrigerant tenperature sensor (253) as a
the belwionling redtigeramtdhaas tooflow dita ¢het fivat flowgrathat(2H1)t hOn the other hand,
flowng state of the refrigerant in the refrigerant
thp asead subaating[rofrianOtemperatore sshsar(283 ciemrovided immediately after
(240) will be described. The state that the detection
the afinge flofiw tpaths s@d dhabf sthb cwbtoolipgr béat | gehanger t(@h@e fart detecting the
sensor (253) is greater than the 25 detection val ue
tewpetahwe of thetsubcdnting|refrigeranf immyediatety aftemflovang pet fsemghe first flow
(252) (that is, the state that a val ue obtai ned by
patheb(21at i Fhe comdrodler €240) af thelpresentf mpHidiefli axample uses the difference
subcooling refrigerant tenperature sensor (252) from
batwecrdbe detectoon vedawe! thé firdt eulseobnglredtigerant|temperdfire sensor (252) and

the detection value of the second subcooling refrigerant temperature sensor (253) as a
flowing state indication value that indicates the flowing state of the refrigerant in the
refrigerant passage (205)

[0184] Operation of this controller (240) will be described. The state that the detection
value of the second subcooling refrigerant temperature sensor (253) is greater than the
detection value of the first subcooling refrigerant temperature sensor (252) (that is, the
state that a value obtained by subtracting the detection value of the first subcooling

refrigerant temperature sensor (252) from the detection value of the second subcooling
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refrigerant tenperature sensor (253) is positive (+))
in operation of the subcooling conpressor (221) can
be judged as the state that the refrigerant flows from
the first liquid side comu 'Gcation pi pe (21) towards
the second liquid side communication pipe (22) in the
refrigerant passage (205). In this state, therefore,
refigerad ntempletature ( 2460r 33Pws pdsitive St cinobpergtion of the subcooling
conpressor (221) to continue operating. [0185] In
cangpressee (221 hears bajuslgedhas thehmatel chat thd wivigeainidloys from the first liquid
second subcooling refrigerant tenperature sensor
sid@e@hmusicstiatt pipe (2hatowahds the senoni diquidadide cohmunéafion pipe (22) in
subcooling refrigerant tenperature sensor (252) or
the refrigesant pabsage t(R08%)e s thio ditef themfore, thwe ceiteslloed240) allows the
(that is, the state that a val ue obtai ned by
subobimgaoimpgessore( 22t} tocpntmevaeragingf t he first 10
subcooling refrigerant tenperature sensor (252) from
[0i8%] dereetseothevsidtashalfthe detestemrovalue ofibeossicomd) subcooling refrigerant
refrigerant tenperature sensor (253) is equal to or
tempatahee sehsor (BS3) nis goeallat ithan thef detestigulvelmel ofghe first subcooling
conpressor (221) can be judged as the state that the
refregerdng deraperafurovensor (252) oh ¢hesstaterttatl themei id moi difference therebetween
comruni cation pipe (22) towards the first liquid side
(th2o nisputhie csiate athatpa palue2dbtainad thyesubgfactinge thendetpetisagalue of the first
(205) or as the state that the refrigerant 15 does not
subbenlingnrefrigeramfteingeratun¢ sprees §282) (B@B ) the Idetechors valuatof, the second
therefore, the controller (240) stops the operation
subfodling refripecmt tengperatuyer seaswr(283)22 equdl 04 86 pmallévoriad Ok ch operation
Exanpl e 6 of Enbodi ment The controller (240) of the
ofpthe sebtootink edimpesssom@2 1 £ cart bojudghé asphe stateothapthet defrigerant flows
subcool i ng conpressor (221) on the basis of only the
fraiot thet sezond aiquéd clidet kemsumidation [Hpe 22k sowards ethe ofirst liquid side
(234). The detection value of the suction pressure
copmnemicat{od3dpe (M) suthstrefmigesmint paseagea208)oortdsehe sthiei thatrtharefrigerant
pressure in the first flow paths (211) of the
daes botfddw mmy thelrefrigesnt hassgger (20801 0)In thib atiatel, therdfbre, the controller (240)
evaporation pressure of the subcooling refrigerant.
stdpsube opdrimsorsefcthe subcpoksgseompresos(@21§.234) in the
present nodified exanpl e serves as evaporation
[Op8@Es s el fiket Exanmple 6 of &nthodifhentcont rol | er (240) of the
present nodified exanple uses the 25 detection val ue
of t fike sontrollen (P40 the pesastcsmifcdddgntanay cétmnlithe operation of the
state indication value that indicates the flow ng
subtadlimgoforhpressoef(22Deomnhe ibasit e ordf rthg edeamtiopambsgef the suction
(205). [0187] Operation of this controller (240) wll
pressurte saspb €234) Thd hdedatedtionnvalad W e duetiod pressure sensor (234) is

substantially equal to the refrigerant pressure in the first flow paths (211) of the subcooling
heat exchanger (210), that is, the evaporation pressure of the subcooling refrigerant. Thus,
the suction pressure sensor (234) in the present modified example serves as evaporation
pressure detection means. The controller (240) of the present modified example uses the
detection value of the suction pressure sensor (234} as a flowing state indication value that
indicates the flowing state of the refrigerant in the refrigerant passage (205).

[0187] Operation of this controller (240) will be described. The detection value of the
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suction pressure sensor (234) being greater than a
predeterm ned reference value (0.2 MPa, for exanple)
in operation of the subcooling conpressor (210) neans
evaporation of the subcooli ng refrigerant in the
first flow paths (211) of the 'subcooling heat
exchanger (210), and in turn, can be judged as the

sustian preshae sérsor {234y bejng greatel thowa preddtéreningf refgencantalue (0.2 MPa,
passage 5 (205). Therefore, in this state, the

for @rhmple) e op@rafdn af tisersubichelirgibamprieisog (2H)pmemsaavaporation of the
(221) to continue operating. [0188] In reverse, the

subhed @lirtg refrigesdntién thfe firbteflew phthe (2 1) @f sher mbsa@rimgrhegP&dhanger (210),
being equal to or smaller than the predeterm ned

andeihetnam can be judped as dpestateitbat thé refligeranthii@ed imipe refrigerant passage
conpressor (210) neans no or |ess evaporation of the

(206 c OMllerafgre; ed rthigestatet the ncontrellén (240) hllowh ahe pabdweling compressor
(211) of the subcooling heat exchanger (210), and in

(22¢y wrcontiauwe derjtinllged as the state that the
refrigerant does not flowin the refrigerant passage

{01285 In réMeeseptherdetection tvhfus of sheasietion Ipeessuratsendor €234) béfng equal to
stops the operation of the subcooling conpressor

or 2ib)ler [tub8%Re -prédutirinied Fefarepbe vahef iEndpeditiornof Tthe subcooling
controller (240) of the present enbodi nent nay control

cdnyreszpe (2i0) aneanf noher ledsSevapbratioh iofighe sulpoebsg reftig@ant in the first
on the basis of only the difference between the

flohe tpeths i(2H ) of dheumbdoalingdfeat dwehareder (216),camt it éerprean iegudged as the
sensor (236) and the evaporation tenperature Tg of

stith ¢hat dheredtigarantrdobs hotefi@nin thEhrefrigerant phdsage (208))) Terefore, in this
the present nodified exanple uses the difference

stite} the eonttdiker (23108 stopso thewpletation ofitheaiibtdoding ebmipgmssar(221).
tenperature sensor (236) and the evaporation

[0 89p e Muddified Exampple 7hod Bsnbadirotntng refri gerant as a
flowi ng state 20 indication value that indicate the
f | owiThg cehdlderqR@40)hef the fprésgetr enbodimentwday edntrajethamperation of the
passage (205). [0190] Operation of this controller

sub2ddl)ngnedrhprossodl €321)i diethe Udses of anly thbatifferened between the detection
obt ai ned by subtracting the evaporation tenperature Tg

vatiie Thet cfube tedtigergntrietpergeira pdnsér (236) hdibthd evapdratdon temperature Tg
val ue Tout of the refrigerant tenperature sensor (236)

ofi the eapmblih refrigamant. | Ghe 2Dntrblder (24Q)rafdhe presemanodified example uses
reference value (15 C, for exanple) in operation of

tht déffareinedeti e the dapctassalud Pait)ofitlse jefidgesht ag@npdrature sensor (236)
state that the refrigerant flows fromthe first liquid

aril de evaporatiohCiriperatyre PEg (o lthet avasalingt hefrig@aninds a flowing state
liquid side comruni cation pipe (22) in the 58

indication value that indicate the flowing state of the refrigerant in the refrigerant passage

(205).

[0190] Operation of this controller (240) will be described. The state that a value
obtained by subtracting the evaporation temperature Tg of the subcooling refrigerant from
the detection value Tout of the refrigerant temperature sensor (236) is equal to or smaller
than a predetermined reference value (15 °C, for example) in operation of the subcooling
compressor (221) is judged as the state that the refrigerant flows from the first liquid side

communication pipe (21) towards the second liquid side communication pipe (22) in the
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refrigerant passage (205). In this state, therefore,
the controller (240) allows the subcooling conpressor
(221) to continue operating. [0191] In reverse, the
state that a val ue obtai ned subtracting the
evaporation tenperature Tg Of the subcooling
refrigerant fromthe detection value Tout of the 5
refrefarang epasaget €205 aflnr thiss srasnrthe@B@Gy, ithe equabllero(2#0) allows the
smal l er than the predeterm ned reference value in
subpeslatg compoéssdh@2$ocontinuegopematipgessor  (221) i s judged
as the state that the refrigerant flows fromthe
[(detlomd deverse,dtis dmte chatuni eatie oobtpinpd Y2 Anbtractougd thet legaporation
first liquid side conmunication pipe (21) in the
temperatger Bgtofptes supeo( RS refrigermat tfhan sthat detedtimn valee Tout of the
refrigerant does not flowin the refrigerant passage
refi?@int témpdrituse shsdrd236)He eqfad teeor sniedler fanclonpredéttrnined reference
(240) stops the operation of the subcooling conpressor
val@2 1) opp@fioR of -thisdbéaodidg FoommpéssoB (2%1) Erijodigedeas theThtate that the
controller (240) of the present enbodi nent nay control
refrigerapdicats fromothe tsheondshidpnd aldenmpnuounicaisopipé 222)) toswards the first
the basis of only the detection value of the
liquad sidg eomniunidagiop eipet(21 eindbé¢ eaftigaantrmasage (29 Jor ad He state that the
controller (240) of the present nodified exanple 15
refrigesartt ipesl ebe dlowoin el refrigeranthpassage 208y ah this state, therefore, the
tenperature detection neans (236) as a flowing state
canirdllera2d4 @) stops the opdration oftthe sibesolifgpcdrhpressog (221t e of
the refrigerant in the refrigerant passage (205).
[0 92]0 3 MddiftedExamplef dof Bnsbodanentel | er (240) will be
descri bed. The state that the detection value of the
r ef r The cantrollez (P40)adfithe posemodmicrdimemnmay 28@}olithe operation of the
greater than a predeterm ned 20 reference value in
subcoolimgecaapresson {2210 eonsthb dmsisi ofgordp iy detsction 284§ of ale refrigerant
be estimated as the state that the cooling power in
tetniperattve detectichneany23§)1 3 )The cottisller (240) iof thenaradeht miodified example
to sone extent because of high tenperature of the
usee fhei dptectinh vabrtoffthorafti frratutniperatune detetioch) medrs (RBE) as a flowing
utility side such as the cooling showase (13) or the
state iedicaktvaredlwyr that indi¢dodssthe tfhivang stabeeof: thiet refrideeant (iR 4R9 refrigerant
activates the subcooling conpressor (221). 25 [0194]
passage€2@¥)se, the state that the detection value of the
refrigerant tenperature detection neans (236) is
[0¢g3ialOperation of nisik lcontréller240)ewidl iedééseribédie Theestate elnat ghe detection
val ue in non-operation of the subcooling conpressor
vali2df) the aﬁfrig&aﬁstehfpat&d'e aletettion ficAnso(286Ris dréatercthoh hpgedetermined
power in 5
reference value in non-operation of the subcooling compressor (221) can be estimated as

the state that the cooling power in the cooling showcase (13) or the like is insufficient to
some extent because of high temperature of the refrigerant sent from the outdoor unit (11)
to the utility side such as the cooling showcase (13) or the like. Therefore, in this state,
the controller (240) activates the subcooling compressor (221).

[0194] In reverse, the state that the detection value of the refrigerant temperature detection
means (236) is equal to or smaller than the predetermined reference value in non-operation

of the subcooling compressor (221) can be estimated as the state that the cooling power in
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the cooling showase (13) or the like is secured
sufficiently because of not-so-high tenperature of
the refrigerant sent fromthe outdoor unit (11) to the
utility side such as the cogjging showcase (13) or the
like. Therefore, in this state, the controller (240)
keeps the subcooling conpressor (221) being stopped.
ths odling]showkamdi (13 dorEshaniike 19 sedurd&irisofficiratly Hdvause of not-so-high
controller (240) of the present enbodi nent may contr ol
temiperabpe ofithieomfrigerant eent Stone thel cutdpor anjs(kE)storth¢ 2ality side such as the
the basis of the difference between the detection
coplihg showcase I(13)rezfthé Gke. ariTherefores imthiy statethectontynllere@d8) keeps the
(236) and the detection value of the outside air
subesgimgabmpeessar(221) Keiytoppede control |l er (240) of the
present nodified exanple uses the 10 difference
[0 85 e dModified Betneplt P@f Brattodeneft -t he ref ri ger ant
tenperature detection neans (236) and the detection
val u@hefcontnallep (240)def the presemtpamiaidimentsmayg oontfdl3h¢ operation of the
flow ng state indication value that indicates the
subbanlingrostpaesson(22i hen thefasiyenfalne differarice beofaendbe detection value of
passage (205). [0196] Operation of this controller
th¢ 2efiperant temiperatios detiebiieh mvns(236)caandehe dejectiomt vafueonfsthe outside air
15 fromthe first liquid side comrunication pipe (21)
tempurtwte s¢iser 23dandThe cpntmbllsr (240) obthepreseat inodifisid@xample uses the
(22) in the refrigerant passage (205), the refrigerant
ditfereden betivdoy the abttextiongraheaof the ceftigerent temperatutehdetection means
out door heat exchanger (44) flows into the refrigerant
(2p6szsighe (2@5)on vilee ef the tontsidesripempematee sénsohi(231) as a flowing state
refrigerant never becones snaller than the
intieagper wlue thabindidates ohet flowingsstate oftherefrigemng spthe trefrigheant passage
state that a val ue obtai ned by 20 subtracting the
(208x ecti on value of the outside air tenperature sensor
(231) fromthe detection value of the refrigerant
[0f 84ip Expatation of ghie contoollard240) Wikl3Ed) déssribedatWhen Herrefrigerant flows
predeterm ned reference value in non-operation of the
frema btheofirsn gliquodrides somnudbjion apipbg21) wohgards athet seeond liquid side
state that the refrigerant flows fromthe first liquid
copirgenicaionupipe 422)oim fhieprefrigefdh) passage (208)h thesedrigratant condensed by
liquid side comrunication pipe (22) in the refrigerant
rafiass@eat26 oMo} airihehedwideor heat thehangdrg#4) flowe into the refrigerant
control |l er (240) activates the subcooling conpressor
paé22t \203)0Whdiei thertemperamre dhthistefiigeradiatever wgbmes smaller than the
obt ai ned by subtracting the detection val ue of the 60
temperature of the outdoor air. From this aspect, the state that a value obtained by

subtracting the detection value of the outside air temperature sensor (231) from the
detection value of the refrigerant temperature detection means (236) is greater than a
predetermined reference value in non-operation of the subcooling compressor (221) can be
judged as the state that the refrigerant flows from the first liquid side communication pipe
(21) towards the second liquid side communication pipe (22) in the refrigerant passage
(205). Therefore, in this state, the controller (240) activates the subcooling compressor
(221).

[0197] In reverse, the state that a value obtained by subtracting the detection value of the
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outside air tenperature sensor (231) fromthe
detection value of the refrigerant tenperature
detection neans (236) is equal to or snaller than the
predeterm ned reference val u%oi n non-operation of the
subcool i ng conpressor (221) can be judged as the state
that the refrigerant flows fromthe second |iquid

owsideaic compenatoret sensor (12349 fic@}hetdetemtids valne of thegefrigerant temperature
l'iquid side comruni cation pipe (21) in the refrigerant )

depmsiongrean2 336)ois egmal toeos smaklertthan thehpredetefmingd raference value in
does not flow in the refrigerant passage (205).

nohhepeedtioneof the subicsolatgatemprebser (28t cal berjudgedoys thsegste that the
t he subcooling conpressor (221) being stopped. [0198]

refrigebatit fllosd Fxmnthe sedchddiquisrsisle | avenmuricationepipe §22)otomargds the first
unit (200) of the present enbodi nent, the subcooling

liquid sidg eomntunicifion pipe21) in2BOIefriggraltpassage (250 seds theastate that the
the refrigerant naturally circulates. [0199] As shown

refrigeFinG.do® noi Aowhiz thelrefiigerant) passhge ¢205%nt Thenefowe,tin this state, the
(220) of the present nodified exanple, the subcooling

contrbHerq240)datpethe sabapeling 2@@pressor 42210 hgiag stqpped. t han
the subcooling heat exchanger (210). Further, the

[04 9%ic e Madified Etampled G of Evibodument{ 222) i ncl udes a
bypass pi pe (224). The bypass pipe (224) is connected
at oietherstibtduding ahitt(20)>ftthe pesatt ieothodingknt,ahe stlerooling refrigerant
subcool i ng conpressor (221) and at the other end

citche(224f) may behe cotposédithgeths irefeigefant iesuralip civolliatey
conpressor (221). In addition, the bypass pipe (224)

[019%] WdeshowncineEIG. vH), \ir the 2at)cobbing a¢frigmianycirtudt (220) of the present
refrigerant to flow fromthe one end towards the

modified egardple hihe sobcoolifE 00flodmheah exchabgay {222 gs arranged upper than the
refrigerant circuit (220), the subcooling refrigerant

subtaalinigahest Exchagero(@d0nt i Fyrthdre theitssborolingnrafdg@pnteeirenit (222)
i n non-operation of the subcooling conpressor (221).

inSpded 4 bgpdsk pipen22d).t HEheohstpdsopipt §224)28 Ghnnestedpas rameaid thereof to
the refrigerant radi ates heat to outdoor air in the

the shetomi $ide) of whel subrcoblkixsg cempiessvgd221)281%) att the meher end thereof to the
condensed. The subcooling refrigerant condensed in

ditdhargeudide of ithng subebdiimg chreptessox (R21)geiln @AQiPipnS thiel sypass pipe (224)
down by gravitation to pass through the subcooling

inebafesns tloek walved 229248y al@ving chdeefigeeaddo Zowf fibinythe anelend towards
then, flows into the first flow paths (211) of the

the otieoend thgrev€at exchanger (210). In the first flow
pat hs (211) of the subcooling heat exchanger (210),

[0R06] $wiecobisulingrrefrigeamt ain¢uitg220),hke hémbolingreftiperant circulates by
refrigerant of the second passages (212) to be

opevaingrth¢ eskdoérlfan (230) even in non-operation of the subcooling compressor (221).

Specifically, when the outdoor fan (230) is operated, the refrigerant radiates heat to
outdoor air in the subcooling outdoor heat exchanger (222) to be condensed. The
subcooling refrigerant condensed in the subcooling outdoor heat exchanger (222) falls
down by gravitation to pass through the subcooling expansion valve (223) set to be opened
fully, and then, flows into the first flow paths (211) of the subcooling heat exchanger (210).
In the first flow paths (211) of the subcooling heat exchanger (210), the subcooling

refrigerant absorbs heat from the refrigerant of the second passages (212) to be evaporated.




10

15

20

25

The subcooling refrigerant evaporated in the
subcool i ng heat exchanger (210) passes through the
bypass pipe (224) to return to the subcooling outdoor
heat exchanger (222), there bei ng condensed again
by heat exchange with outdoor air. [0201] For
activating the subcooling unit (200), the controller

Tii2 40 cooling hrefripesme revapdated dinf the dsubzeotipigeheat t éxehangsr t(AE0) passes
out door fan (230) first and judges whether or not the

thearigbabé ibypass gy 24 to (2@xh) tosthe whibkdoing outdpat bdati exchimger (222),
condition that the outdoor fan (230) is operated.

thSeby bting@bhdenserbagain biglhert exchahge witheutdsbr aiger ant
flowng in the refrigerant passage (205) should be

[020b) &dr actieatmgntheobubepokiizl @nita(0Dy, athescaniojlet [{240) of the present
outdoor fan (230) with the subcooling conpressor

mpdifitd extamppeedctivAlesnthe romtduoot den r(23@nfi(sR30) judgekOwhether or not the
activated, the subcooling refrigerant naturally

subcoaliriga¢aspriessot 1(221)eshoilgleba attiyasis g the( @ofdjtionatiial ¢het batdoor fan
refrigerant in the second flow paths (212) is cool ed

(280) tihepswivsiool $pegifically, gpomrjudgmentt thet sheb gefbigerapt idawing i the
exchanger (210). The controller (240) allows only the

refrigetion passage (30536hould be snoled,the oprtralier (240 activates only the outdoor
predeterm ned tine period (five mnutes, for exanple),

fanri23@)heith theunihesolingatompressor (221) sthppadef Mﬂymﬂnntoutdoor fan (230) is
flowng in the refrigerant passage (205) is 15 cool ed

acsivhtkd cthe rubyool M enefrigeeant eaiturgbyr eintuldteow the tefrigdnent passage (205)
refrigerant passage (205) is <cooled insufficiently,

whilleethe oefrigetanem %2 46ond dlow pites (212 pissawbteddlyi thg subcooling refrigerant
conpressor (221). \Wen the subcooling conpressor

in(tB@ f)bcoslimghéar akaunger{@1@ub dhe lcbmigolies (240) atlaws owlyr theioutdoor fan
(220) perforns the refrigeration cycle. In reverse,

(28hew ¢dntinnebopergangfidr a predetefminié timeyperoal @ove minates, for example),
controller (240) allows only the outdoor fan (230) to

anclathén, judges peredlier og not the efrigeradd flowlicp ol thagefrigerane pawsage (205) is
(221) kept stopping. [0202] In the present nodified

cookdnpifficienthy sWhenahe mgfrigerant dhwang (iR2h¢ refigacint \passage (205) is
only when only the natural circulation of the

cosiddc oshifivientlyf the eontndlldoy(2d48e aotentest then subfcoblig compressor (221).
outdoor fan (230) is insufficient for cooling the heat

Waen thessubcatding ebmipgssa(221)As activatedgthe, subédoding réfuigttaancircuit (220)
that the subcooling conpressor (221) is activated even

perfoems theerednipératidr oyclaf IRTretdree, Sutiemotht irefyigeranp iesifficiently cooled,
(221) is unnecessary can be avoi ded, reducing the

the wohteollaf (240) alswefondic thev attdoor &n (230) solvoatthuengperating with the
conpressor (221). As a result, the tinme period when

subbeplmglrooprdsegr (22hykepssioppifig21l) falls in an unstable
transient state in its operation can be 62

[0202] In the present modified example, the subcooling compressor (221) is activated

only when only the natural circulation of the subcooling refrigerant by the operation of the
outdoor fan (230} is insufficient for cooling the heat source side refrigerant. Accordingly,
the situation that the subcooling compressor (221) is activated even when the activation of
the subcooling compressor (221) is unnecessary can be avoided, reducing the number of
times of activation of the subcooling compressor (221).  As a result, the time period when

the subcooling compressor (221) falls in an unstable transient state in its operation can be
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shortened, increasing the reliability of the
subcool i ng conpressor (221). [0203] - Modified
Exanpl e 11 of Enbodi nent The subcooling unit (200) of
the present embodi ment may inpglude, as the cooling
fluid circuit, a cold water circuit in which cold
wat er flows rather than the subcooling 5 refrigerant
shoitemadi, incfeagipy thd relinility efchelswimpeling¢anapressor @ pr  at
conparatively |ow tenperature, for exanple, at a
[O2epe Mudified Bfanspdpd bof Bexbetlyment € f | ows. I n the
subcool i ng heat exchanger (210) of the present
nmodi The dulmoating enit {200) otk prsent cibodiment imay ivolmdectsgble cooling
to the first flow paths (211) so that the cold water
il owicny, & woldhwafer regreuit liovwipel kesld wated Ylows rather than the subcooling
heat - exchanged with the refrigerant flowng in the
refregeomd éikowny [(220s (I21M)is Gidd [ ®aen] citcuits hwaterd abecamepasatively low
that the above enbodi nents are substantially preferred
tempempires famdxatoplaptat i nttemperatord iofi spprovdnmtadpe’s 6f flows. In the
present invention, applicable objects, and use
subberimgfheat exgthanger 62100of tieqabient mpd{fRAGEmAL, thesaold bigter circuit is
above, the present invention is useful in subcooling
coappxztcchtouhe firdtdlow pBhec@dll) swtheetheicgleh water Bewingfindhe first flow paths
heat source unit to a utility unit in a refrigerating
(24bpiaheateexch@ed Glithl thrdfigerantsidydog in thy seqpdrikwipathn(23).
is incorporated to a refrigerating apparatus (10) that
[0Re4]f &r sisowdd rlaf miotpelr shat othecsluive bmbeodimentsanien gubstartially preferred
source side refrigerant between a heat source unit
exatplesand da not idtend/todimit telRppesHf thet present imentidn,tapplicabtie objects,
ot her by neans of 5 communi cation pipes and which
andost sherdnd. heat source side refrigerant in the
refrigerating apparatus (10) sent fromthe heat
Inslosirizd Applicability to the utility unit (12, 13, 14), the
subcool i ng apparatus, conprising: a refrigerant
[0R6%]s Agaleg@iisyl aboveyabe presers ihveptiod is uskfulcionsnbadaling apparatuses for
pi pes (21, 22) of the refrigerating apparatus (10);
coblingrefti perantl senfrora farhiegesonrde unitrto mivutiliGP @) inf orefrigerating apparatus.
performng a refrigeration cycle by circulating
subcool ing refrigerant using a subcooling conpressor
(221); a subcooling heat exchanger (210) for cooling
the heat source side refrigerant in
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the refrigerant passage (205) by heat exchange with
the subcooling refrigerant; refrigerant tenperature
detection neans (236) for detecting tenperature of the
heat 15 source side refrigergnt at a part of the
refrigerant passage (205) nearer the utility unit (12,
13, 14) than the subcooling heat exchanger (210); and
control neans (240) for st &3pAlMSt he subcool i ng
conpressor (221) when an anount of reduction in a
[1det ect suboolaig rppdetescviidh tsyintdnporagdd togenefrigerating apparatus (10) that
tenperature detection neans (236) in a predeterm ned
posfarmech frigdration’ cyoie by circulating heat solirdehwides tdfogerhntbet@een a heat
conpressor (221) is at or less than a reference val ue,
somrdehonit (1 Ecand angiliy singnél2, fl3orhd) leennecedfdr fogeacht pihgr by means of
apparatus (10). [2] A subcooling apparatus which is
canmowmipaticat gides andawhishrdoglsrthe heay saprsarsadeursfrigepgnt tim ghe refrigerating
perfornms a refrigeration cycle by circul ating heat
apparatwse (1) centr fom ther baat sbercosent d1hdatthe 2tligounitd14ni3, 14), the
(11) and a utility unit (12, 13, 14) connected to each
subtoalmgappamtusscaviprosamgruni cat i on pi pes and whi ch cool s
the heat source side refrigerant in the refrigerating
apparatiiigetah0 passaget (205 poorniected ¢atiqeidsideecammunigdtion pipes (21, 22)
the utility unit (12, 13, 14), the 64 subcooling
oftppeafdgeratingappardtes (18); a refri gerant passage (205)
connected to liquid side comrunication pipes (21, 22)
of t hesubebolinge reftigergntapivcrit(220) (f00) performinge o oleffimgpration cycle by
refrigerant circuit (220) for performng a
ciraglatingenbedoting cefiiperahyusitg aiubeodling annpsessen@2i hg
refrigerant using a subcooling conpressor (221); a
subcecubempling dteaesahangee (210 10y coaingcthehieagsaunes $idatefrigerant in
source side refrigerant in the refrigerant passage
th¢ 2cfigertant pessege € 2@F)doydeatnixchangeovishuthe sobdoolng refrigerant;
refrigerant; refrigerant tenperature detection neans
( 236 reffigeravictemptiange deteptimameans (236)tfhedétecting tsmpemature of the heat
side refrigerant at a part of the refrigerant passage
sof 2@ deneedii garantae aypait] dftthe cefrigeradtnassage (2085) reader theawtility unit (12,
t he subcool i ng heat exchanger (210); evaporation
13, dApthan the subdadlmgthieatnexcbangsr (248%)anflor det ect i ng
evaporation tenperature of the subcooling refrigerant
i n t hentsalbmeadsi (2#0Nefar stoppiendler s(Xb0)ing arvdnpressnt (221) when an
means (240) for stopping the subcooling conpressor
ani@mt of wéduation in a detection value detected by the refrigerant temperature detection

means (236) in a predetermined period of time from an activation of the subcooling
compressor (221) is at or less than a reference value, without receiving a signal from the

refrigerating apparatus (10).

[2] A subcooling apparatus which is incorporated to a refrigerating apparatus (10) that
performs a refrigeration cycle by circulating heat source side refrigerant between a heat
source unit (11) and a utility unit (12, 13, 14) connected to each other by means of
communication pipes and which cools the heat source side refrigerant in the refrigerating

apparatus (10) sent from the heat source unit (11) to the utility unit (12, 13, 14), the
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detection val ue detected by the refrigerant
tenperature detection nmeans (236) is higher 15 than a
detection val ue detected by the evaporation
tenperature detection neans 34) by a predetermn ned
val ue or nore during an operation of the subcooling
conpressor (221), wthout receiving a signal fromthe
subedolingeappbiang, apmaisagis (10). [3] A subcooling
apparatus which is incorporated to a refrigerating
appaeatfisgefahOpasshge (208Dcqmetted e liguideside gmmavnioatianypibes (21, 22)
by circul ating heat source side refrigerant between a
ofrthatefrigaratingeappatrdug (18); and a utility unit (12, 13, 14)
connected to each other by neans of comrunication
pi pea aubdoolirigc hefrigerast tineuit €220)sfourpeefosmie p efefiigprationt cycle by
in the refrigerating apparatus (10) sent fromthe
cirendttingsub@eling rdfrigdrant using himbavolinigtopmpressoy (221);13,
14), the subcooling apparatus, conprising: 25 a
r ef r agabeodling dxstgehaddrs X2 thnfoe coalihg thelliegusaiires side refrigerant in
comruni cation pipes (21, 22) of the refrigerating
tha pefaigetatispasddge;(265)hytizandkchangestith thersabeooling cefriger@2R0)
for performng a refrigeration cycle by 65
ci r cudfeigemgt emipertlre detectidr ingarsa@36) st defectingubmpataturg of the heat
conpressor (221); a subcooling heat exchanger (210)
scuede sidwotefirigerantent heatt ofahe exfrigérdat pasfage 203nteaien the welity unit (12,
refrigerant passage (205) by heat exchange with the
13 Udy thah ithegsubedolingdreandxchinges (210%f r i ger ant t enperature
detection neans (237) for detecting tenperature of the
5 heavapooatione teingeratueé r defectiont me¢ans §234) dér tdedecting evaporation
refrigerant passage (205) nearer the utility unit
tefp2ratiird of fhé)subdumting hefrigeanninl thenspbcealingchsabhexuhengsr Z210); and
second refrigerant tenperature detection neans (238)
for demtedt imegnd €2400r fdrusteppifig thResubeasling wompressate (221) when a
refrigerant at a part of the refrigerant passage (205)
deteioarvahieedéteated byahe aefrigarant (ehiperstheenddtbationueasl {23§) is higher
heat exchanger (210); and 10 control neans (240) for
theh aletention haus dbtected by ghe evapomsisn terg@Rdthirormtection means (234) by a
detection val ue detected by the second refrigerant
predetpramiaédl velud edrembieodurirgpas op2dipnicf the subcodlimgscaniaassor (221),
a detection value detected by the first refrigerant
witboqpeeiving a digheldrém thevefrigerat{ng3ippardtusi(b@). an oper ati on
of the subcooling conpressor (221), wthout receiving
a signal fromthe refrigerating apparatus (10).

[3] A subcooling apparatus which is incorporated to a refrigerating apparatus (10) that
performs a refrigeration cycle by circulating heat source side refrigerant between a heat
source unit (11) and a utility unit (12, 13, 14) connected to each other by means of
communication pipes and which cools the heat source side refrigerant in the refrigerating
apparatus (10) sent from the heat source unit (11) to the utility unit (12, 13, 14), the
subcooling apparatus, comprising:

a refrigerant passage (205) connected to liquid side communication pipes (21, 22)
of the refrigerating apparatus (10);

a subcooling refrigerant circuit (220) for performing a refrigeration cycle by
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15 [4] A subcooling apparatus which is incorporated to
a refrigerating apparatus (10) that perforns a
refrigeration cycle by circulating heat source side
refrigerant between a heat urce unit (11) and a
utility unit (12, 13, 14) connected to each other by
means of communi cati on pi pes and which cool s the heat
cismiating ssbabeling fefrigematntsingya subeoslefgrdoggretson@22))
apparatus (10) sent fromthe heat source unit (11) to
t he atsubtdotingriient éxchangde3 (2109) for cbalingsiibdwal sougce side refrigerant in
apparatus, conprising: a refrigerant passage (205)
the oefrigerantipdseagei(308)dydiedeexchangenvittathesnbgiopieg r¢fBigeragR)
of the refrigerating apparatus (10); a cooling fluid
ci r cdirdt réf2i26ant rempleratire cletzciiommiehns @37) fonddeteingtemperature of the
subcool i ng heat exchanger (210) for cooling the heat
henosmuree sidel eefrigémanigsragpdrt ofthe tréfeigemht papeagen20fpsesagrche utility unit
(205) by heat exchange with the cooling fluid; a flow
(12e1 X114 fah theosubcoalagy et exdvhanget (2198 ant passage (205)
for detecting a flow 66 rate of the heat source side
r ef r isepnd méfrigaret tanterarirerdesartiof 2k@hs (238) dat deteviting ngmperature of
whet her a flow of the cooling fluid should be
the dieti sunect side s¢fogpadt atha pars toditee réfeiperaitepaseagei @OS5Y hedrer the heat
flows in the cooling fluid circuit (220) based on a
scedeantit (Ah) thah de sibtadingdhebyexchaget @40eindr (251)
wi thout receiving a signal 5 fromthe refrigerating
appacettnsl (ikans (24]) forsstoppingithg myboeolitgisomipreshon §221) when a
incorporated to a refrigerating apparatus (10) that
dgretioarvatueadetartod inethatsecondayfrigerdny tamperatiizet detertivaancans (238) is at
source side refrigerant between a heat source unit
or(1£4s) thamnd dateation valye detetted bg thd first tefyigeranintentpecitire dection means
ot her by nmeans of 10 conmmuni cati on pipes and which
(28@pHsringhan bpattieoof the subamlingfooirpeesant (221), twichout receiving a signal
refrigerating apparatus (10) sent fromthe heat
fremuhe eftigiratingldgpataust@@).uti ity unit (12, 13, 14), the
subcool i ng apparatus, conprising: a refrigerant
passage (205) connected to liquid side comuni cation
pi pes (21, 22) of the refrigerating apparatus (10);
[415 a Assubeodlingappasitus wkich i incomporatdd to22@fridevating apparatus (10) that
performng a refrigeration cycle by
performs a refrigeration cycle by circulating heat source side refrigerant between a heat

source unit (11) and a utility unit (12, 13, 14) connected to each other by means of
communication pipes and which cools the heat source side refrigerant in the refrigerating
apparatus (10) sent from the heat source unit (11) to the utility unit (12, 13, 14), the
subcooling apparatus, comprising:

a refrigerant passage (205) connected to liquid side communication pipes (21, 22)
of the refrigerating apparatus (10);

a cooling fluid circuit (220) in which cooling fluid flows;

a subcooling heat exchanger (210) for cooling the heat source side refrigerant in
the refrigerant passage (205) by heat exchange with the cooling fluid;

a flow meter (251) provided at the refrigerant passage (205) for detecting a flow
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circulating subcooling refrigerant using a subcooling
conpressor (221); a subcooling heat exchanger (210)
for cooling the heat source side refrigerant in the
refrigerant passage (205) by 6tgjeat exchange with the
subcooling refrigerant; inlet side fluid tenperature
detection neans (252) for detecting tenperature of the

ra@Oofabdhend kourge sidé refgeerant, amd an i nl et of the
subcool i ng heat exchanger (210); outlet side fluid
t enpeomttal meeatie (241) ifandetgransing ¥d@rher arflaye vtheicegling fluid should be
tenperature of the subcooling refrigerant at an

camtinhext oradftoriped irs v lstacothbnthe kealingsthot dlogasrin ¢R1@oling dlhid circuit (220)
control neans (240) for stopping the subcooling

basedrpn es detect{dd?tjluevdetectad hyethe dldvo metrarl @281 Hstithotertchying a signal
the outlet side fluid tenperature detection neans

frén 5B reifisgexbtirgy appatatisq48).t han a detecti on val ue
detected by the inlet side fluid tenperature detection
means (252) during an operation of the subcooling
conpressor (221), wthout receiving a signal fromthe

[5] ef r iAgarbaboling ayppmtest wisick i0ncorpadratddad akefrigecainig apgaratus (10) that
apparatus which is incorporated to a refrigerating

peafopms at wedrigetfjont byafde bpeirtulatisg heatefoniageside refrigergnt] betiygen a heat
circulating heat source side refrigerant between a

solneget unis ¢l)candini wtil{tg Mnitack?, d3utld) icoymactedt tol é4ch dther by)means of
connected to each other by neans of comrunication

cqmmpessicativh pihescindcwhich cohls the heatsource sidei whfri gesdnt iig ¢hearefrigerating
inthe refrigerating 5 apparatus (10) sent fromthe

apipacatuss (@) centufrom thk1heat covdee uniti (1L1) yto uhe wtifify2 pnit 312, 13, 14), the
14), the subcooling apparatus, conprising: a

subebalingepamatusacsaresifg?05) connected to |iquid side
comruni cation pipes (21, 22) of the refrigerating
appasnatirige(ah0passages(Z0Spodrinacted ¢d tiguidrsadet cooamunicstiqn2@eys (21, 22)
for performng a refrigeration cycle by 10

oftthe maftigdratige spplacatwd (10Y refri gerant using a subcooling
conpressor (221); a subcooling heat exchanger (210)
f or aonibcogirighesfligarnts oimeuite (220) efor gferfoymirgnt sefrigarsteon cycle by
refrigerant passage (205) by heat exchange with the

cisubtiag lshlngotiag réftjgerant ysirpvaqubcadlingrcoppeassor @28Et ect i on
nmeans (234) for detecting evaporation pressure of the
subcacubswlihg febgexchatiger 1§210)efos vbaling thndelesturce side refrigerant in
exchanger (210), and 15 control neans (240) for

the refriperant passags (DAS) Gy hegt ©@hargeswidt the 2@idoolihg refeigerant;

inlet side fluid temperature detection means (252) for detecting temperature of the
subcooling refrigerant at an inlet of the subcooling heat exchanger (210);

outlet side fluid temperature detection means (253) for detecting temperature of the
subcooling refrigerant at an outlet of the subcooling heat exchanger (210), and

control means (240) for stopping the subcooling compressor (221) when a
detection value detected by the outlet side fluid temperature detection means (253) is at or
less than a detection value detected by the inlet side fluid temperature detection means
(252) during an operation of the subcooling compressor (221), without receiving a signal

from the refrigerating apparatus (10).
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detection val ue detected by the evaporation pressure
detection neans (234) is at or less than a reference
val ue during an operation of the subcooling conpressor
(221), without receiving a sé7gnal fromthe
refrigerating apparatus (10).7°'20 [7] A subcooling
apparatus which is incorporated to a refrigerating
[6Appardatubsodlif}) appasitus wiich dv imsooratdd togerefrigevatingyapparatys (10) that
circul ating heat source side refrigerant between a
pdrfrains asertfiigsration tyold by cimdlating)hiedti dopraerdide (eigerdt beébdpen a heat
connected to each other by neans of communi cation
squrqzesniarftil wand b wiltl uih@2h st 1dpwonsectidde eadhr biper &yt means of
in the refrigerating apparatus (10) sent fromthe
cdmatinisationcgipesnand whith doolstthe hedtisoutey side defrigePant i3 the refrigerating
14), the 25 subcooling apparatus, conprising: a
appafatusy 0 rsenpiesade §éadspurce nméc(1dYl to ah¢ ntjlityd usit @2, 13, 14), the
conmuni cation pipes (21, 22) of the refrigerating
subppalimtappaati) cofitisimg: subcool i ng refrigerant circuit
(220) for performng a refrigeration cycle by
ci r calrefrigetans phssagd (20§) c@fmetige tatituidsidegcanmubicatidn piges (21, 22)
conpressor (221); a subcooling heat exchanger (210)
offthe refngératmge dppardtesal0gour ce side refrigerant in the
refrigerant passage (205) by heat exchange with the
subcao$ubogoliref réftjgerant ciréuio(224)dfor sperforminge a atefiigeration cycle by
detection neans (231) for detecting tenperature of
cimulaingasubaoling reffigergarasitg 4 artypeslatguromptessec22d)) neans
(236) for detecting tenperature of the heat source
si de arsabtodliagdreat etchangean210)ffot beolirgf the deatsturgasidagefrigerant in
(205) nearer the utility unit (12, 13, 14) than the
ths wdfeigerahtsaskepet(2 @R dydregsx chatide)witlathd sibcooting reftigenanty s
(240) for determ ning whether a flow of the subcooling
r ef r ieggodation whsutadddiectivhantad (234 )kfop idettiimp Evaporatioa pressure of
state that the subcooling refrigerant stops flowng in
the kebcoolhing rfti gerantah thegmbasulingi heatexch4i220{2103@d on a
di fference between a detection value of the
r ef r icogstrainetms240t forestdppiag t thensubeasiing 28Mmpressst (221) when a
detection value of the outside air tenperature
ddatieatvahre detenad bR 39 evapiotdtivnt presard déteg@ion megnral234) snat or less
the refrigerating 15 apparatus (10). [8] A subcooling
thap parefidrerce Walwhduring fic opgratia efl tHeosubcosling ganpressog (221), without
apparatus (10) that
receiving a signal from the refrigerating apparatus (10).

[7] A subcooling apparatus which is incorporated to a refrigerating apparatus (10) that
performs a refrigeration cycle by circulating heat source side refrigerant between a heat
source unit (11) and a utility unit (12, 13, 14) connected to each other by means of
communication pipes and which cools the heat source side refrigerant in the refrigerating
apparatus (10) sent from the heat source unit (11) to the utility unit (12, 13, 14), the
subcooling apparatus, comprising:

a refrigerant passage (205) connected to liquid side communication pipes (21, 22)

of the refrigerating apparatus (10);
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perfornms a refrigeration cycle by circul ating heat
source side refrigerant between a heat source unit
(11) and a utility unit (12, 13, 14) connected to each
ot her by neans of 20 conmunicgfion pipes and which
cools the heat source side refrigerant in the
refrigerating apparatus (10) sent fromthe heat
sour cesubeoolifg T$frigeranheiravit |(228) fori perferhingl 3, refigeration cycle by
wherein the heat source unit (11) of the refrigerating
ciapatimgtsubcqoliny refrigbmntresiigea subcoslitpeupsprosson2 )it he
heat source side refrigerant and outdoor air, the
subc actubneplagpzab exchanger218) fog codbngpthediaat garresside refrigerant in
passage (205) connected to liquid side comunication
theirpfsigeapll pasgde (205) Wyhteeat exchangerwith the sapemiliag wefrigefhnt; a
cooling fluid circuit (220) in which cooling fluid
f 1 onoutsgd aintempvcavaiei detpctiemmeenc (23 y fior detOhg femmperature of outside
cooling the heat source side refrigerant in the
airef ri gerant passage (205) by heat exchange with the
cooling fluid; outside air tenperature detection neans
( 231 yefrigeradetemperange derpioratears (286)dfor detdetingaiempernnde bf the heat
control neans (240) for controlling a flowi ng state of
saunee ssdotefngermtuatad part afitbe refageérantgpdskaged2es) meatdr the 26ty unit (12,
according to a detection value of the outside air
13, ddp thantthe sibcoaingdtehtexchaeges (X183 1nd Wi t hout recei vi ng
a signal fromthe refrigerating apparatus (10). [9]
The sontealghéang (24)dortetsrmihirg wheth&, a flowvdfetheisubdooling refrigerant
cooling fluid circuit is conposed of a subcooling
shogld begstartadk ordieptstopping APOtatechat thdenbeoblimgotefimgerant stops flowing in
refrigerant circuit (220) includes a subcooling
the snipoelisg reftig@rant cicond (R20)f msed om a rdifferene ttvesh £ yeteetion value of
by circulating the subcooling refrigerant as the
the oefirigemgnt fempethturt Sefet@bn Fivans (3369 ahd agletppian ahlus offthe outside air
Claim8 or 9, wherein the control neans (240)
tegiptriure miegsction mbansb@3ily withautdeteioingon sigalefrarh thehefrigerating
outside air tenperature detection neans (231), whether
apphratifs| (0. of the cooling fluid

[8] A subcooling apparatus which is incorporated to a refrigerating apparatus (10) that
performs a refrigeration cycle by circulating heat source side refrigerant between a heat
source unit (11) and a utility unit (12, 13, 14) connected to each other by means of
communication pipes and which cools the heat source side refrigerant in the refrigerating
apparatus (10) sent from the heat source unit (11) to the utility unit (12, 13, 14),

wherein the heat source unit (11) of the refrigerating apparatus (10) performs heat
exchange between the heat source side refrigerant and outdoor air,

the subcooling apparatus comprising:

a refrigerant passage (205) connected to liquid side communication pipes (21, 22)
of the refrigerating apparatus (10);

a cooling fluid circuit (220) in which cooling fluid flows;
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shoul d be continued or stopped in a state that the

cooling fluid flows in the cooling fluid 20 circuit

(220). [11] The subcooling apparatus of Claim8 or 9,

wherein the control neans (2 determ nes, on the

basis of a detection value of ~ the outside air

tenperature detection neans (231), whether the flow of

t he @onibrerjing heati exchangdrd@le) foe coobing 8 hmat ka@ypte side refrigerant in
stopping in a state that the cooling fluid does not
the|reffigerant passaged@0$)hy lidatiexthangecwith thex0)ing floid; [ 121 The
subcool i ng apparatus of any one of Claims 1, 2, 3, 5,

6, 7 cutsedecair femmerature detaepen gieans (23&hforrdgtiicting tempresature of outside
exchanger (222) connected to the subcooling
ai;gdi gerant circuit (220) for perforning heat

exchange between the subcooling refrigerant and

out sicaetreli meansn@40% foucelsmiliigan ooy stae ofupplopoligg fluid in the
outdoor air to the heat radiation heat exchanger
cqoing) fluidivincuit 22 Meacsondingota mgleteefion yaluarf the outside air temperature
(220) is capable of perform ng natural circulation
dgessioatmenns (33, withanhgecehvingsasignal Ifromy theatfriggeatingtapparatus (10).
naturally circulate by operating the outdoor fan

(230) in non-operation of the subcooling conpressor

£§221)' and 10 the control neans (240) allows the
[54 ubc ddeisurocling ppparatns otClaoni8t (220) to perform the

natural circulation operation by activating the

out daterdin thy eading fluid rairsnit tip cempesed afi 3 subcavling refiigerant circuit
t he subcooling refrigerant, and the control neans
(229nenddet er mi nes whether the subcool i ng conpressor

(221) should be activated or kept stopping according

t o t Mee sybicoolingyreftigerantodirquite(22@ hincdudes ceswlicdeling compressor (221)
refrigerant in the refrigerant passage (205) in
andepegfosms arsfrigeratignatyclsrbyogizulatingrihe pulgpoligerefidperan asrthe cooling
apparatus of any one of Clains 1, 2, 3, 5 6, 7 and 9,
fiyiderein the control means (240) activates the

subcool i ng conpressor (221) after a predeterm ned

time period el apses froma time point when the

subcool i ng conpressor 20 (221) is stopped.

[10]  The subcooling apparatus of Claim 8 or 9,
wherein the control means (240) determines, on the basis of a detection value of
the outside air temperature detection means (231), whether the flow of the cooling fluid

should be continued or stopped in a state that the cooling fluid flows in the cooling fluid

circuit (220).

[11] The subcooling apparatus of Claim 8 or 9,

wherein the control means (240) determines, on the basis of a detection value of
the outside air temperature detection means (231), whether the flow of the cooling fluid
should be started or kept stopping in a state that the cooling fluid does not flow in the

cooling fluid circuit (220).
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[12] The subcooling apparatus of any one of Claims 1, 2, 3, 5, 6, 7 and 9, further
comprising:

heat radiation heat exchanger (222) connected to the subcooling refrigerant circuit
(220) for performing heat exchange between the subcooling refrigerant and outside air; and

outdoor fan (230) for supplying outdoor air to the heat radiation heat exchanger
(222),

wherein the subcooling refrigerant circuit (220) is capable of performing natural
circulation operation that allows the subcooling refrigerant to naturally circulate by
operating the outdoor fan (230) in non-operation of the subcooling compressor (221), and

the control means (240) allows the subcooling refrigerant circuit (220) to perform
the natural circulation operation by activating the outdoor fan (230) in order to start
circulation of the subcooling refrigerant, and the control means (240) determines whether
the subcooling compressor (221) should be activated or kept stopping according to the
flowing state of the heat source side refrigerant in the refrigerant passage (205) in natural

circulation operation.

[13]  The subcooling apparatus of any one of Claims 1, 2, 3, 5, 6, 7 and 9,
wherein the control means (240) activates the subcooling compressor (221) after a
predetermined time period elapses from a time point when the subcooling compressor

(221) is stopped.



