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SPECI FI CATI ON 7 Sept enber 2006 REFRI GERATI ON SYSTEM
TECHNI CAL FI ELD The present invention relates to a
refrigeration system Mre particularly, the present

5 invention relates to i on syst émpeptember 2006 -
configured such that a ggﬁﬁlg‘in@%’ﬁ@ e refrigerant )

flowi ng through a nREFRIGERAEIGNISYSTEMI t can be nade
TECHNIPAYFFefBe ' enei nder of the nmain refrigerant

Cifcurt " so as to return to the intake side of a

THRMERHS Hvention 4elals t® aGeRlgefdtidn syStein. IRI0RE badticMtOthe present

through the main refrigerant circuit to a subcool ed

inventiom reateBACIHGROEtIRTSysBmAcenfigucsinsteht thatna portion of the refrigerant
.refrigeration systens provided with a vapor

flowing, Hpeushs? BiR 55 gerﬁ@fqmgércambeemd@dpthypﬁ%gh@ rqrsaimﬁraqf ithe main
bR LHLA0SS 55, OnE LS S b BloPb! i o coo e
refrig6rahCllbwing 3Rrolgh MRABaih Qe PEPARECTIR th 8RNI #fte. t he

main refrigerant circuit so as to return to the intake

BACKGROUNDnARThpr essor and used to cool the refrigerant
rovvingthr,ouqhthe main refrigerant circuit to a i
Amens sprengendletefiigeration gystesmsn Brovidsdewith on VapRIr eemprgssion type

el LI 7o b R ol i o e
refrighigAt ASAE _q&-oagrgs ntmteﬁqg&mr&%ﬁu 2 b@ nihdgto ﬁgﬁ%s hlg Hmainder of
exchange , a ypass rerrigerant circuit connected to

the miiheefiigerant eifciigey &b returrcigithe intakeuside f AcvhnREssbh@id @ed to cool
portion of the refrigerant flowi ng fromthe '
the refidgarany oflewiagsthrnughethe main refrigerant girchid tosesubspaled stateat An air

B L Ly N T T —
ARS8, DAL EAPRSL MR B Ty o cxcanes

bypas§ eéffipgrdhtecirduit écmuitad ¢o tHeemhinefiigttt Qlrctif €n such a manner that a
refrigerant flow ng through the bypass refrigerant

portiogiof dhe refrigerantoflowing deon e baahsouroe-side theatcaxchangee to the user-side
refrigerant flow ng fromthe  heat-source-side heat .
heat e@i@ﬂ&%@&m & aaY frare fhegnain refdgerardcingnit ged retyng todbegtake side of
[j.Qer.a LEGUL L. USI e refri t. t i .
e oA i i Be g 50 B s resgoran
circuitE¥ANRAREIRCH o réRlAS tHe AWK Baté bF theGbfridsfunt ABRAMRSHRSughdhe bypass

super heati ng degree detecting nechanismthat s
refrigqoarg véirbadt; iancodling devices sonfefiradger eodl the rrefrigeramb dlowing from the
configured to detect the degree of superheating of the
heat-spures-pige haafrexghanggitodhe W‘S@% heatgchangerindhe myinpefiigesant circuit

using 4 e B8 R30S BB G o Pl MEAP e A o e
intake gi&%fhﬁ@edlﬁ&egs%&raeﬁlge&%&g% cgglé%ydel&ﬁné Ek&%ﬁarﬁﬁﬁ‘%a@ % %rgvided in’

egree detecting nechani t hat e super heat |

the bypagr redrigdraiitOcitduit el corfipussdlt tof Hetestnde tdepmeodl §uperheating of the
. bypass refrigerant circuit is equal to or higher than
refrigegant gt tg ontlesiflens tha wooling deyiens gnden expansiommeghanism control means

confgfi oyt Ata e BVuAdY eRtsIon mecapinbird S0l superficaing degree

detected by the super heating degree detecting mechanism such that the superheating degree of

(=D

the refrigerant flowing through the bypass refrigerant circuit is equal to or higher than a
prescribed superheating degree. '

When an air conditioner configured in this fashion is operated in cooling mode, a portion
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of the liquid refrigerant that is sent fromthe

heat - sour ce-si de heat exchanger to the user-side heat
exchanger in the main refrigerant circuit is _divyerted_ .
fromthe main refrigerant circuit and retu ﬁ%@mﬂﬂg?%%DOG

of 1ht di§RidSEfigeRht thisis SBOMSBOhedt RH@USdE et BXdMREer to the user-side
refrigerant circuit (which branches fromthe main

heat x¢hgugea in the magmdefrigevdnt ¢iccuithedivented fram theahain hefrigerant circuit and

S0 B e Wi B Bt s o

bfg{/i&xe@ 'ﬁtokﬁeéhe RHaih RErigd R 38Euif VAR QEOW%?itﬁéTai'vﬂ'éédg?ﬁigerant is

pass refrigerant circuit ‘toward the 1 ntake si
adjheed Inohpbamsoexppasimasechimisngfihd fefrigecmt thagflabe\frae th@dtlet of the
exchanges heat wth the liquid refrigerant flowng .
bnaghepaasien mechagispyip the hpane refrigsian sHgw! towgrd the intake side of the
550" A5s0u 6000 4ol B RABRD R WAL e

flowingi fgsh ald héat-sbiiree Bidphss ckOhan@ér to0ME aRér-sidd Baat bxdh@nger. After
| ower than the tenperature of the refrigerant fl OWi’n%h
paspipgihreugh thebypasseupansionimeshanian, thodempergare afgefrigerant in the bypass

ser-si de heat, exchanger jn the main.refrigerant .
relf AR Sl o B B, e B F G i FeiEFHRE g from the
hda@bduiree§i@é heabéxchatighr to A Berldid HeafikcRanzef ih tEkahAR befrigerant circuit.

flowing fromthe heat-source-side heat” exchanger to
Consequently,- the defrigerant inxtbi dypass refigetant eirduit coolsf the Jignidhtefrigerant

¥ o Aol ool R P B e et R g the main
reffRARANLHEAYih firn. TPRARAS Bftde 1B pdsd ExHRGH RiEHahiih is controlled

egree of the refrigerant at thé outlet
byctiedl exppnsien i oechanisth henbylpasans efchi thet dret swperteating degree of the

IR T T AT
<Pl e B0 3SR RGN, 04 i o
higher ahidd a presetisedt supartiediing degree othe ngfriferahe dowing thfough the bypass

heated to the prescribed 20 superheating degree or .
refiigstant (siEWE Papsss (hugpely the, ceoling devigee avd de hetted HHa the prescribed

S [ h rigepan oW thro
sopREBIEE Blarce BEABUY bifole ot 1R g B 3e; B Ybresor
Me&ntield theGefigetdhCRAiAE thsdugh eheGRdih RFRGI Rt Blcdito it ooling device is

ampunt of heat exchanged with the refrigerant flow ng
coplgdotiggh subreoledpsiale qomrspogdinarie the rameunt 9? heatcexsbanged gwith the
eqal r conditiQpe equt.es

' | hi th .
reffgbiabf oy i Pl B by ot Sl of YiineDBE BRAFE ghis way,
thé &it EorRIRBY exéutéd Rperatind YeEBE ] FRsubh & fiahned Bat e refrigerant

circuit is cooled to a subcooled state. (See, for

floovingrihireigh tiRanain reffigaranteircuitlis pooledbRENTbOAIRANEIT (See, for example,
apanese (d-open Patent Publication No. 07-4756 ' .

P%“E@Bmﬁ THE I NVENTION 30 In an air conditioner

<PATEENT DY CORENT ped above, since the expansion

mechani sm control neans controls the bypass expansion
nefapenasediaidbapendatent Phbdicationald ®A4i76§ degr ee det ect ed

t he superheating degree detecting nmechani sm such
DSt O RE D LRIV ceof “the. 2 7 Sept enber

2Gf8n air conditioner like that described above, since the expansion mechanism control

means controls the bypass expansion mechanism based on the superheating degree detected

by the superheating degree detecting mechanism such that the superheating degree of the
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refrigerant that bypasses the main refrigerant circuit
and passes through the cooling device is equal to or

hi gher than a prescribed superheating degreg,. the
refrigerant that exits the cooling device gﬁ&ﬂtw!‘:}?hgm

A b Sl B BB AL A0S i he cooig dvicis

eqab R driniaer thath Hpredbiesed isﬁp&lﬁﬂaﬁﬁ? ddh&, RIrbrripahht tBRTRIN the cooling
circuit on the intake side of the 5 conpressor. In

deuicesandasimens te tiehintake vide nf thecompfassag draa sufetteniimgdegree at least as

fhroygh th ortion of the main refrigerant circuit |
high o 1@ Presvahed vehvg s itepiersdynpriasfpeeraa gy} prthe Fiaky side of the
Jq qﬁ” F .
c@;a%%sgs ?%11%? Pgé?%ﬁ’t S%E}? r%f:&vlh%}p'(h\%ﬁléﬁgﬁg‘ﬁgs pas% g'gbégﬁ o5, ppytion of the
mhinerefiipetantigircuiteni thejntake siie of theedompirdskor is heficieiyompéeteated even
de%: ee of the refrigerant, flow_ ng through the main )
afpes fthe rgfriggrant frpm dhg hypasselrigarentgireuis éwhigh g@a@é@d rough the cooling
| J ' f t e i f ] .
] BEP ft<ie, LR Yub g e BPof i e AR oy Blf e main
refigefdn® lcabhin Gard ReasiByChingRaed Beikrebding EIR flGe 94tk B8 the refrigerant

devi ce. However, since the bypass expansion nmechanism
flowing ghrowgh thebiyniass refrighrant cirenitstherebyacceletating the exohangeref heat in the

that exits_fhe coalin evice and.returns. ta the . _
€90 %lggwg?. dgltogvlcv?rh since, ass oqxp%qsmy@e%%lsxg 1s controlied in such a
manHRe iHAe Alei rBBigSian B8t eXits HRADLAS ddVihnd SetiniS tPME $5thk L8k of the

val ue, the sSubcooling degree of the refrigerant
comppessomalivaysobaya superhesting degfeei ajdeannss Ligh @sithe prascribed value, the

e .15 increased by increasi the flowrate of the
BEQaITE iRt OF e HE LE oL P AP beh T oot foBReFant At can not be
inHQ] dalfifig RleGRAMate JP YR Yehrfranfi i DARidf,
lnt ohs?ﬁg)%,gg;ge t%e esubcool I ng ggéfaggmg?eftﬁﬁgﬁrrg@ﬁ geréﬂlﬁ

f | Dhva olgjedt hof dhig presdnd invehtion &f toi makeain possible td Incteaseathe subcooling

refrigeration system configured such that, a portion
degfeeiofi eyt F’Q{é‘erﬂW’l‘g @&Mgﬂ@het TRl aefHeganheirRuit e igigertipn system
cc A el Bl o BnotR AR RARET o RTEA FHEE febtifi gireuitcan
beghalie t@bypass the eaafidessttic mMd#ifl refd getarit 0ir@N0 ab td@eturn to the intake side’

refrigerant flow ng through the main refrigerant, L
of aicompressor and ysed toroghthe tefidgenant flowingdhropghthe mpimrekigerantpircuit to

' cordance with the first invention is provided
aé\/‘\’nﬂ‘f‘%s%doﬁ’*éﬁ'n refrigerant circuit, a discharge
t eAREFigératich §@teffin AGordRERAMIS the fBrstOMPeHEON i provided Hith a main
circuit, a bypass expansion nechanism a coolin

refifigeraptcirenitsa dischaesa témpgrateng deteciing reechanigmpebyipassi reinigerst circuit,
S L N T
anB SR eRRHEI6R ridcHmMiR AonRIC BRRAGET ThaHaif WERErRS! YRcli€ Alcludes a

exchanger. The discharge tenperature detecting
compodsgnn asheni-umeesidedhest exchanper, argli auseredidd hgatreachangér The discharge

and configyred to ., detect, the discharge tenperature of
terppatESy regtéqgalﬂtz&&wsmﬁ%mawéeﬂaﬂg%mgm Tiggragticicuit and configured to
defeBl Rt B3l o iRrar iR PP o drhl o Pl Bl lde of e compressor The
bypas téftjgerad cirongbisichmiect3d toathp atain refrigefant difeuit @fid éapdiparet such that
flowing fromthe heat-source-side heat exchanger to

a porfion pf dhe refrigerant, faving fromnthg beatisguige-yide hea sxqhapger tothe user-side
hegf?egalaﬁ'lgérri% SEAN frdth 1 Yhdin ?ﬁﬁﬂg«%&&t YR ariQedulld b8 K fake side of
side O e conpressor. e pbypass expansi on -

the Gelpadsk i TThEbypast\exfasioh Mechahiiny Rpedvided il thg By refrigerant circuit
circuit 3 7 Septenber 2006
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and configured to regulate the flow rate of the
refrigerant flow ng through the bypass refrigerant
circuit. The cooling device is configured and arranged
to cool the refrigerant flowing fromthe 7 September2006

aﬂdeacmﬁgumdcb rguletehthat floox cratangfethetreﬁ-tgbmnuﬂemrg theo@athe bypass

PR "th oA SRR Bl b S g
ﬂ%ﬂgg ?S%gﬂrhﬁ fleat-shitted BRe hidk gk?]aﬁ%é; % ﬁlfe uE%esI&W&%ﬁﬂ{ger in the main

eating degree anismis

refrigeydntl eiecuiitrusing ehery fipsmnt v dxgre tkaniypzcsls egpahsioRi@chanism and returns
configured to detect the superheating degree of the

tor the rintglke side oftthe wempressast Ehejaunsthepting degage d@e@@gu mechanism is

e EFABEP R RSB SR RSB 5B e o

the WeEigaamt dt A owlRE ke ol theeedobilg lAevibd) € TRe BRYaRSaH n@hanism control
degree detecting mechani sm such that the superheating

mgeys dsagcméiswﬂ te lyentrad the bypasmexphnsion mgchahismmbed drethe superheating -

deg%a%gc&{eg er an Cl r C#é}egé%}egfgr?gsﬁia:lt iall % Ibg]a?ﬂi'g supetheating

deRfeR E fHe PEH g SR o*mgﬂhfwl B Bass &ﬁﬁérarg@§&ﬂt is Sibstaifially equal to

I schar ge gen‘perature detectéd by t i schar ge
a presvpibediuperheating degrea gTheaahe of theprascrited sﬁpedleaahgjda gtdfnm set based

ont i dbeparec e gredied @E@?Zﬁs&%ﬂr}g%pee STy B Techanism to
suPﬁ’Ebﬂﬁﬁm%wéthm%%HbﬁdéﬁanF%m% &Q&r I's sent
om t eat - SOUT ce- 51 dé heat exchanger to the

usWhers thikeaih@aditienaiaogested i dobling maden alpeitioh @ terliquid refrigerant
circuit is returned to the intake side of the

thatdsent Sropy the hegaghrepside hgplazshanger to; the pegrrside heat gxchanger in the
bR B RBEITS, kOSBRI e 35! B b by e ypes

refrigatahediegit pylutmmhauaaﬁ&n&mmlr@m géraaRatni® Whilthie: flow rate of the
refrlgerant that flows fromthe outlet of the bypass

relasged mefrig ?fahteléﬁ%ﬂ%iﬁ bn th;ﬂé’?fbgﬂ;ﬂ:ﬁgﬁsmm?@@mam Therrefrigerant that
e, RS e b e P Beron ey SRR 8 T R faprant cireui

towht@ thé fke sidRfdfi B ERRPredsbOPdse@ thicagh 'EH&Q:oolmg device and exchanges
heat - sour ce-si de heat exchanger to the user-side heat

heatcwith thre liquidfrefigeraat Sowingt fromuhh hestsoppaide heatperchinger to the
a the t erature, o r rant in, the

sk Boef P HAEse BT PERSTHE. thePugh iRt bFRAsh Skpgiion Mechanism, the

tethSeFREIeR g @int i@e b?ﬁafs.ﬁ beBRs ci"rélﬂe/l/%]fbgvcf e €m%erature of the

heat - sour ce-si de heat” exchahger to e user-side
refagcrlaurtynnngﬁo:mht h@t—ﬂwme sidé héat exchangee ior theiuser-side heat exchanger

IR S Sy Sl e Rl
RO e e —

hesti dxchungeraﬁ the mmntrtﬂ'lgeranﬁcd@&ﬂiaﬂcﬂ in Hirfde hedtedn Slﬁdsel ynﬁllarly to the
the  conventional refrigeration ]ﬁ;&em descri bed
C%‘feéwft?b afijgeration ytpmdesaibs é@sqvms h &Mpashexpansion mechanism is

cor?t%f{\l b ?% h}% %i(ﬁéﬁmtoﬁ fhe E@%% |S In %ﬂ gl geag sucﬁ rtntfa%@ln ol henﬁggncfegree of the

reffigérantOR B toudlét M]ﬂle%hﬁg devicd e tieOBypaROrefi@ptr&ft difduit, k., the
bypass refrigerant circuit, i.e., the superheating

prolpatieg diegeest detedsod thie the psxpmbaatmgg deigrge edetagting cmnighgnism, is

su%%ﬂ?lﬁrea%g RS P %eg%ﬁaa Shefenn 12 PihrAEt Howige gpoueh the

the 4 7 Septenber 2006
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~ bypass refrigerant circuit passes through the cooling .
device and is heated substantially to the prescribed
super heati ng degree before returning to the_intake
side of the conpressor. Meanwhile, the reffSgetemper2006
' juigh {6 doofIRg @&ViceCint Gd/hdatedl sBstatftially to the
b@%ﬁ%@%ﬁ%ﬁ%&féﬁg\yﬁg {lﬁgd‘%gol ed ?ﬁc;éa sﬁjbcool eoil st atse Y
presotibels papecheating aleplee wfiore nttuofing datthe ok geld of the tdmpressor.
5 refrigerant flowi ng throygh the bypass refrjgerant )
Meanwhile f%efrefrlseraefo%wng thraygh: the gerant, fijcpig ld?wré} the cooling

conyent fri t i j ' .
eS8} RS G SRR i Bl S RSt it e
refrigBRNRewing Ghbagh @k dyphsicreftipefhnbyirduitcofothp @dslingndevice. However,
mechani sm control neans to control the bypass
undike the sprventiorsh seftigerationsgystemy Hissrefrigeration pystane s configured such that

o SRS AL 5§ A HH gt s
cof@siafe gg)aﬁ.b&ﬁéﬁﬂ@ﬁ fe8inist)- And SRR EdtroPiRR Qhpirklating degree of the

det ect by the discharge tenperature detectin
refrigetantilsving throughaheleypassrefigerantpircuit e can bestet basegonths compressor
.does not occur, in e Co essor.. a.esult, en
dischiss BRIREGERE AEePeb BY A5 SRS (st P giheshoc i o a vlue
in U4 | b % hoAelf dhdUoffestide Of the
mco reé@fsegelr‘g‘?sca@wfﬁl}ﬁ ent ?/ super heat ed esvén after the -
r eAs h gesnkntwhén de tefizetanp Aswingethraugh rthe portion ofiithe (aini refrigerant
has passed through the cooling, devjce) 15 ner

. O A x C, %es
cirehig gy ibe Hintakp side gl theapampipssphds suficiepily snrechaatsd fign after the
Ao s NS ] SRRl bt R0 e oin dvic

mépeldiosith, e Risgiatcoftie rafigeraheffidwihfithiougt tecbypars refrigerant circuit
wet conpression in the conpressor. Thus, the exchange

cap be ingreasad bytrpdncingohe yrjue ofdl presceiberd spediestinediegteatp afytent that
do%%?oé 3%!%%?&% (I:(prﬁ%rlg%ﬂ)rrng th%fco Eﬁetsgo?f 'ﬂng;re {h@ %&cﬁagge"\ﬁf’hgat in the cooling

riger circu can
deVid6 CAREE oceRPatd 41l the GEBCBbINY depyd! (fTthe fefiageeait divRisy through the
with the second invention is a refrigeration system
main cefrighirany cirenit ¢an bejimogeas¢davent i on, wherei n when the

di scharge, t enper at ure det ect by the dj.schar .

© R FRdetion SRR 3h et i e Steoh Smefti R 3 riegyation system
ac&i?&iﬂg o REES ARt iRRANR WiRreid When HPARHA ©RGERRIS Bitected by the
contfol nmeans controls the bypass expansi on nmechani sm

dissharge telmperatiae detectingahechgrasm énquonlao or bigher thavaiprestribed walue, the
tenperature | ower than the prescribed val ue. .25 Wt .
expyOn TR BAESER SO MG CRFOIR S RYPAFE SHRRCAPA riabism such that said
' t | i
B e e g G (o
v aVitlethis refrigeratian systoin, when ierdisharge rempetature detectebbyt the Hischarge
t he bypass expansjon nechani sm such that _the . .-
tempaseiife detEFHped Elckamissr 1§ Henaller thalo 2o Rtesqribedyi Yalie Hbe gRansion
{be . byp Y 6 Circuil s hadl
g sl fend SIS0 il last Coxplition Wekfob? 81Ot the
sup?haiRS d6iiree Bb@xﬁ%ﬁ‘ig&antvﬁlﬁﬁné? thriuph tHé Bgfusd @frigerant circuit is kept
tenperature detected by the discharge tenperature .
within & anige gy hawscirteompressiondoss not eesubin the gerapresspi Meanavhile, when

3Rl el ol OE B aRLnp BB AUl pochanimis cqual
to Eﬂh%H&hh&&ﬁe by&assed valel H8tead bt @dn&amgg the iPerd¥AMPTepre of the

chanismcontrol 5 7 Septenber 200 )
refrigerant flowing through the bypass refrigerant circuit, the expansion mechanism control

g
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means controls the bypass expansi on nechani sm such
that the discharge tenperature detected by the
di scharge tenperature detecting nechani sm decreases to
a tenperature |ower than the prescribed Va?%@ptg@bngOOG
. : f.L.0
S Vel S bs S0AAL BB G 6 SR BRSRtae fifrature detected
bywh¢ Hisclexgeaeinpéergtueodetectihg ieelianisit d&aess th Adempdratare lower than the
degree of the refrigerant flow ng through the main

pressibedgealugnt circuit by controlling the superheating

de t fri | thr . t he S .

o § Bt ool L dre PR oo sbi Bk IF o RS stae
cah B¢ Exeg@edivhile eﬂﬁﬁ?‘ﬁoﬁ@ﬂ that inceschdesatle AHBFIIMG degrek 6f thOtefrigerant

necessary to provide a separate refri gerant circult

flawing Brreughnthe mopin vefriperanti airguis byt dootrolding rtess superbeatingrdegree of the
efrigerati op system.in accordance. wi.th the.thir
refigolah i Rinec BasiER BF bipasd RIeEHEE Binflit,c AsHBicgibh dbs pest of the
refrigbratioR sy StGH 00 BTRQRLE Béoaudd &' Bi Abot! AResAY! loNProVRlé! £ Separate
IS a hea? exchanger having fl ow passages Confi gured
refsigetant distit fdreoreventingyerchestify afthegpnipressogh t he mai n
refrigerant circuit side of the heat exchanger_flows
i rf’f‘ refilgeralian Ry ac %@5@%@6 fRB/OFRIOBOP driefieerhen system
e ¢ . foi
ackling 872 st o Qo e BS HHEHY, LErelBE Bl LliBE lsaheat exchanger
haviaf flogassapesfconfigunes] subhi thatthe tdfidgetmit flotwirig thegiathe main refrigerant
.circuit side can be cooled to a tenperature that is,
circwihgide phibg hepfeexchanger iavwr ia aglirechien Fbg? oprgsssdhe flaw dingetion of the
ta Of. frd: L G it side of the
reﬁgédlj ef}?c g’g?‘%ég@e Zb:}?é&tr%ﬁélgcoo :‘fﬁg‘{‘ éﬁeig/'i ceis
C GWith Ghibrefligetatibn §Rfkin, m%ﬁgéﬁwm%ﬁéwmﬁh Feftigdtant circuit
the main refrigerant circuit side thereof flows in a

sidgicprebe ¢apled;th aterapspaigweshat irdopvenihar the dempensturgfof thegefrigerant at the

fri,gerant fJl.owi ng.thro the 20.Db ss ref.rigetant . .
oufif o B8 e gk Sl ST et RSl el ST Hevice i
cohfedurd dIRICR Mat tHeQWriperabht fIEWER tHrOEHNE aisn feBriger@ bt side thereof

circuit is used nore efficrently and the subcooli ng
flosks gn eddivsttiorhthat efposesethe flowf dicastion) of theagfiigeranh Sowinigrthrough the
b refri.gerant, circuit can be increased even further. A
YPasp Falgsrant Fipp emin accordance with the fourth
| M6EN @ the céldre?aﬁfg'yglﬁrtﬂé gty LRIRihg thréhOhE DyHAR GEfrigerant
with any one of the first to third Inventions, erein
cirtuitisnmedmpeefafficjenthyrind ¢the subcdoling clepree o€ theaefrigerantsftawing through
unit includinpg . the conpressor, _heat-source-side heat

the naip sefg@srant giauit cag heingeaged fvea ‘a user unit

'?\%ﬂfgeﬁgoﬁ %%{é&?ﬁrabéd ?ﬁg?@@{} &g??&ﬁpﬁ%nﬁoﬁﬂ te él!t;a%ion system in

i
bei ng = conn ed toge Iquird refrigeran
accdantevith ahy ongofitke firstl tathiyd Seventonse vherg@rtBd nain refrigerant circuit
communi cati on pipe. The user unit has a user-side
cormprisen ihest spwee anit ineluding:the corapresser heat-spurcaside feat exehanger, and
friger .cati o) ' th r-shde. . .
ool BN £ RO bR Bl Boar ARSI, being

corindtted @dgettee by ef linge refigerbhtOMdnitudibition Gipd ARl & $8Seold rdfrigerant
Wen this refrigeration systemis operating in cooling .
commynicatidngipso ridie ises gnit bas 4 wser-side expansiorsmpchaniswrthat do@nnected to

the liquid refrigerant communication pipe side of the user-side heat exchanger and is

configured to regulate the flow rate of the refrigerant flowing through the user unit.

When this refrigeration system is operating in cooling mode, the condensed refrigerant
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| eavi ng the heat-source-side heat exchanger is
subcool ed by the cooling device and delivered to the
user unit via the liquid refrigerant communi cation
pipe, after which it is expanded inside théSgptgmber 2006
le%q%thg ASatBolnee-Hdk hedt Qﬁcﬁaﬁééﬂ 19 SIHRBG1ed L}ptﬂb %801&4&{)&%@ ahd Belivered
I quird refrigerant conmunfcation plp€e€ can e
toftlienseningtcyid the tiyeid agfeiparhntiegmihimidation pipe, pftersehicleit éivkpanded inside
tuning, into a two-phase refrigerant flow even if the
the pgpg Bty ef rj ger ant cormmuni cation pipe is long or the
us S 5 el . .
et 5l aisielbptaBt 8 dab eyl R kR Lo diick ¥ pipe can
beQsrevkintdd TonR Svapdfating @hé kORMAPressAASER IO fltPphase refrigerant
user-si de expansi on nechani smof the user unit can be
fleyw pysndEibe diquidgefrigerantdogununidatinn pips islong or the uter yait isdnstalled in a

e ol W ek S 48 i o
reftRfant! Phises MrBughl l@iéi fRelsidt N&phSfin HRbHaRisD S Mk user unit can be

arranged in parallel and connhected to the heat source
suppressed. a the liquid refrigerant conmunication pipe

and the gaseous refrigerant co [cation pipe..Jn
t higg-3$g?r3ﬁu§’e$yaterrbw anfe with, the ity yerion js arefiigeration system

- ar, ' A i _ .
oc8bBind ERARN it flniH, SreRin WplAelAPBr uskp uffiie? oy, the wser units
beirpf arrangediin paraliainand cefrieoted 1o plee henn dodrbe wgia sizothe liquid refrigerant

refrigerant communi cation, pi pe. During, cooling node,
erepiPe and the gpsegus rsRigeragheqmguRisation pipe.
haat .Ce-Si eat [ S . .
94 tfn‘?1 %’ﬁ-dlggrat%rg %ﬁﬁr‘ﬁf (f eﬁﬁx\%ielgggﬁﬁsgf ?ﬁ&u&g %%@%dq}f pgul}ﬁel with one

cool 1 ng vice e use rts*via
anbther ardCidnflectedf to iR bou@eyTimiNyia e lhidichtgerdht dommunication pipe
branched nmanner. As a result, the refrigerant flow ng

ang Hhﬂg 283eoh eeﬂigfger;t ccommyriieasion ripe: o fAVEIRE @a‘lt)li% meidpethe pendensed
0 ' :
o RRaRFBRTHGS 508 BRI BM R Syl B Sapye s

deRGéred fo BMOReinitd Dia RSN fefribbraht Sdrhirniiitdtiol pipe in a branched manner.
refrigerant to the user units can be prevented. BRIEF

DESGRESY, ris:fdgermMitloprng/thiegh Hiediguisl refrigerant cooimeunigation pipe can
diagram.of the refrigergnt circuit. of .an.air . :
be BEVRTER S0 CYeRarping (iRl 10 pressurs and e i, twp-plase rofigerant
flovPdrld BE5RIirobe DY Gh BAtveR R REtHBRRA o%éﬂ‘i%érﬁﬁ PR units can be
invention. Figure 2 is a cross sectional schematic
prevented.showi ng the structure of the cooling device of

ol RS RPN SO b SRR o O ook chograme!
VL 4 25D - SLAISRERL LR Ik Bl v

as ph emb@afimedtef o edfripgatandystemrin eccdtdane: wit the presént ivention.
of _exchanged heat and serves to indicate the state of

t FgwiRAis asrasn aacHenab sshamatic Yipw shasying te sawnture PEAF ARpling device of
thetzﬁfc%lﬂgf@io}:&? .7 7 Septenber 2006

Figure 3 is a block diagram of the control unit of the air conditioner.

Figure 4 is a Mollier diagram showing the refrigeration cycle of the air conditioner during

cooling mode.

Figure 5 is a plot of the refrigerant temperature versus the amount of exchanged heat and

serves to indicate the state of the heat exchange between the refrigerant flowing through the -
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main refrigerant circuit side of the cooling device

and the refrigerant flowi ng through the bypass
refrigerant circuit side of the cooling device. Figure

6 is a plot showing the rel ationships anDng7§ﬁ@“¥ﬂgﬂF2006

g o8l SHOSE O LR, Y RSB RS PHRRR v e

bipaperefiipgtantgroditgideef e dobling devicef ri ger ant fl owi ng
through the bypass refrigerant circuit, and a val ue

( t Bieage § inaploashangog the relafinselips smenedbeflews raje of the refrigerant flowing
O 5 BT e T 5 Mg s ot
refi@feink 8RR Brdd@R thSByabCrefibctant 0ok, H8EE vHRE(tSTa) indicating the

liquid refrigerant comunication pipe 7 gaseous
subedalingdegme ofthermingerantiflowing theough thenmdim refigeramg eireuit.

cUi 3 heat - source-si de heat
DE§U# {385&533935§ﬁ§§8“ég95ce 41 bypass refrigerant
Ci { CUjit condifiold¥Pass expansion valve 51 user-side
expansi on val ve 20 52 use-si de heat exchanger 60
cont rheht sontce udiel hi gh pressure refrigerant tenperature
sensor Tsh cooling device outlet bypass refrigerant

t etpeBeiWite sensor td discharge tenperature 25 tdx

[ ' erature tSHa neasured
gﬁ?)epﬁ@ﬁc%%%tg%ggﬁﬁ?%n% rget superheating degree
Pref ghasceds fieaintesthmusitaticdgipenvent i on An enbodi ment
of a refrigeration systemin accordance with the
pr Kk apgin teiicwif [| 30 now be described with
ref.er the drawi ngs. (1) CONSTI TUENT FEATURES OF
Taé ﬁ?&ﬁ%ﬁ%@lTlONER Figure 1 is a schematic di agram of
t B hedtisoGiRE-8idk hedtlekttahg®f an air conditioner 1 that

8 7 Septenber 2006
27 cooling device

41 bypass refrigerant circuit

42 bypass expansion valve

51 user-side expansion valve

52 use-side heat exchanger

60 control unit

Td high pressure refrigerant temperature sensor

Tsh cooling device outlet bypass refrigerant temperature sensor

td discharge temperature

tdx maximum allowed discharge temperature

tSHa measured superbeating degree

tSHs target superheating degree

Preferred Embodiments of the Invention

An embodiment of a refrigeration system in accordance with the present invention will
now be described with reference to the drawings.
(1) CONSTITUENT FEATURES OF THE AIR CONDITIONER

Figure 1 is a schematic diagram of the refrigerant circuit of an air conditioner 1 that
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serves as an enbodi nent of a refrigeration systemin
accordance with the present invention. The air

conditioner 1 is intended for heating and coal i ng of
of fice buildings and includes one heat souf &€Pigmben2006

a plurali .of (t i.n thjis enbodi nent) user units 5 | .
SRS AP s&%ﬂmﬁaé o414 isfigeraligy systen eﬂm@w@?q Yith fepresent invention.
. Lo P . - ni De. 7
TROSPLRUEERL R BNk BEE N kAl s o

heanbdurée Wit talpdurality 2F (SHONG Thid bEDEAHEA] VRE S5 ChfinebiSER parallel,

UNI TS Each user unit 5 conprises chiefly a user-side )
ionid tsHigpEAnY eommupigation pipefrandagasecus Fefrigerant pineshipr copnecting
S d pi pi ng connecti ng
m?ﬁg%g&ggﬁ%%ﬁ%ﬁffﬁgggegt%ﬁ%ﬁggepﬁpt hi s enbodi nent, the
(Y CONSTHUEND FEATURES OFTHE USERWNITSCt ri ¢ power ed
expansion valve 10 connected to the liquid side of the
Amifcy eoraprisies Ahjefly 8 Rsarsidetepansionpabie 3f(user-side expansion

us JISEf

regul ating th essure and fl.aw rate of the
L ot et R 3 Sl mibine ingettis facHR eompopents together.
InqKiS BABEEMeRE the iiedsidd SPandidd vl R i&)ﬁﬂaeﬁﬁfag)gﬁftéﬁg%?g&gf%on valve

serving to exchange heat with the air insi
connectdd to thediguidi sidsrof thetuser-sidedheatienthiangeri 52 ferthé prpabewt tegulating the
rogmin

RN B SR AR et e
is §%Fd38RABfbe é"ﬁ%ﬂeﬁcﬁ%ﬁ@} §er*1iﬂ% Le cléa?n?e BQ%e@iﬂlgtg% L $hside the room.

refrigerant”tlow ng throug user-si
Indhis brabgiimeri2the (85 ubIDSISTdqUigpbd withAd Widotr fafr 53 iftr drifwifg air from the

SO,JRCE?;Q}T (IEe heat source unit 2 conprjses chi eflth a
TORIBARIP t apd blogingyt backept sodhat beas can by qxghanped between the air in the
o g B e Ty L AR B PRI P B CFC,

(3PEONS TITUENTUFEATURESGF THID AEXSSSOURCIRENITt Circuit
aliquid refrigerant shut off 20 valve 28, a

41
gahedeat spwre wnjb? eompriseschicflyra compressa@], aifour-mey seletorvatve 22, a
o] onRect | t.hese components together...In.
hofloBURY ol e SRS 2 A B BB P Rn BV pf Yepigeciruic2s
a 6N 26 Aoolifedevide XIT b ¥ARsOXARRrantbiRGit 41Ca HQ.?& gefﬁgé}ant shut off

serves to conpress t eogaseous refrigerant i raws
vajva28, 4 gasequs refrigerafitshut-of yalye R8,cand refvigerant miping for connecting these

confi% reg such that it can change the flow direction
COBPORDE W Fef r i gerant when the air conditioner is

S \th t6H eAbRERMRS the GORIphIShr P48 2 361911 AR doRPrdtRid Ghat is dri

Duri ng cooling m?de, It gonnegts tE@édi [s}%rr]arge aéil%gn‘éePbym
electric matoqand seves @ kompreshithe gawons rdfrigefant itdtaws into itself.

heat -.sour ce-si de heat. .exchanger 23 and connects the

e RSt SeIR710% YA e GLd 34 g il directon of
the’ rﬁﬁ’igbﬁﬁf @'6%? tﬁ? B coHditionet ?é@wﬁale(iib@ﬁ&e‘é@ ingin]i(ﬁe %04 héhting mode.

l'inés 1n the four-way selector valve hown I'n
DuFing veading modbHaeonhedtethe dischang sidealf thegofiprbgsor 21 toothé pGide of the

t he di s_charage side of the 30 conpressor. 21 to the
heglseweerside Begtiexchengnr 231end copmecty theiatake side af thesampressor R4 to the

- . ] . . . i de of
s il oh Ve SOMREEIACR UL, AiRudfdhypr vve
22 btiowEiA FiguReF). iMeanlvhilé, AufingReatiBeBad, ¥ codicks@hedischRigdBide of the

in Figure 1). 9 7 Septenber 2006
compressor 21 to the gaseous refrigerant shut-off valve 29 and connects the intake side of the

=

compressor 2] to the gas side of the heat-source-side heat exchanger 23 (indicated with

broken lines in the four-way selector valve 22 shown in Figure 1).
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In this enbodi nent, the heat-source-side heat

exchanger 23 is a cross fin tube type heat exchanger
configured to exchange heat between the refrigeran

and air, the air serving as a heat source.J}IS%F’@‘I"{T‘&G"ZO06

eno thisgwnbodithén, the htatsouteside hedt excliag@@3iip RREbsYITh ButRtype heat
outdoor fan 30 for drawi ng outdoor air into the unit
Sonfigyred torxehange heal detwrgn trrorefriganant oad eitcthaniedrving as a

¢ g5
. A rpair_and the yefri.gerant. flown
10 TR o0 b et L 8 chmibeelinan G007 on 30 o
diaisg BRBSSH A e tHe@iNSRE BISRMCR batid SuCsP AL h&f MAbY gxchanged
24 is an electric powered expansion valve configure .
betwdern theangtddort air randuthat refrigemnt [flowingtkrough tliee heat-source-side heat
rgfriﬁ %ant flowi ng between the heat-source-side heat
€ g r 23 and the user-side heat exchangers 52. 10
The, BRC emBSdimeRY, e Redt-S0\rad-018¢ e{gjﬁhsi%ﬁ MRRe?S4 i an electric powered
coll ecting refrigerant ow ng between the
expandiors valve eorfigdeed had arrangeth s ggola3the fidwuarrof thalefliRaint flowing

excgﬁgg rs 52. T_Ee receiver 26 has an inlet provided
befirect {6, B Ol heab pobpRger 35 the Hscaside beat sughasgers 52.

pr oyl : j . ntai ner. ~The

P R B2 L R0 oty LN G e bevesn
hdae-sdurceasideclieas extharpep 26 &ridasenvalleleeat & 152¢ T debefler 26 has an

_refrigerant shut-off valve 28 through the bridge
injqt proyided oman upper pastionsef thyf container gnd-ancwilotprovided an a lower portion of

o SO Tt B R oot B S SR pson vlve

24 afdhellidBd rofgEsTan ki ot valel28\EoYEh B8 blBEOU ANt DRE The outlet of the
bridge circuit 25. The bridge crrcuit 25 conprises
regeivar 28leednnected tosthe Sepling devide 20 ambalse corinettod terthe heat-source-side

heat - sour ce- si,de .expansi on val ve_24 a t he receiyer . .
exabiom s R e U8 L e agant ol iy 08 et i hidee ciruit 25

r ERY BHARE Tirthit VB @bMBrises Tur Gkt JAVAB5al th DMuNBnhet SR Bveen the

t he heat-source-side heat 20 exchanger 23 and the
heaswurcsisitie dxpatsiomvahadand tisdedeiven26.i Thobtidye cireaie 2§ &rconfigured

6 fromthe heat-source-side heat .exchanger 23 or into
s Zmé‘“ﬂﬁefe&ﬂI 35 ofwheihsn the, s Trigespot oping, betweer the ieglosoyree-side heat

: ot f . ¢ :

exPonet 7 DR e el B S 105G Tl She SechVef Bl from the

hebt-urceaide heattexeleangén 33 op &b tieqededier 36 GOmNBahsee ¥idb ey eXchangers
23 and the user-side heat_ exchangers 52 fromthe

2o the redtiggrntiflows inge theyeqeivet26 fypyn ehespletpfithepeiyer 26/9ad is returned to
I ' { ' th .
€ D5 pUBL 0 e hAPRARIAES S8Rl o, BEE e i o

exDiang @¥SP dront the oittétiof SipiicCeiveriZde M&etsp@;ﬁde,qaé cKedk balve 25a is
the inlet of the receiver 26. The check valve 25b is

coprnsied e avtosireeidha wsirigerastflowing foar the yssr-aide hedt ovhavgets Prtoward
b U RGP APl SRR el A chEE o 23 i

V]

cofuReRl ¥6hs BUiredi1Be fAGEHany AbWhgIRAn HR heSNADREIRIE heMERchanger 23

that refrigerant that has flowed through the cooling ‘
toward theais@ridefeat exelenger §2 tathe Bt ofithe e¢ceiver 26 Theehakwaive 25¢ is

oo AP o B e B VD7 i

fofi r iHg i )
ol gont st N Al BB 90 HELRAR v
258 lipvonnested shchhtbat refhiperantuthatehas i fibevel dhdouglx tHeasagkiig dcice 27 after

10 7 SePt enber 2Q06
exiting the outlet of the receiver 26 can flow toward the heat-source-side heat exchanger 23.
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As a result, the refrigerant flow ng between the

heat - sour ce-si de heat exchanger 23 and the wuser-side

heat exchanger 52 always flows into the inlet of the
receiver 26 and is returned to the flow paf FeRtarne@n2006
Ak RGre 182 e SRR e AmP N1A0inE BREweR N TRARGE Soupck-@Mhdab Bxchanger 23 and the
user-si de heat exchanger 52 after flow ng out from
ugenweide hedt eXGhaflgdr K2 alveysfloes inkbthe mlcklo€theirepaiver 26 and is returned to the

refr| er ant t-off Y, e 28 and the seous
fpwaihdepssen therhsat-ghtoeside heatsschanger 23 and heisrt-sids hepiexchanger 52
afdr $dwfing &t ogﬁﬁléeaﬂe‘esmﬁuq%&%m@ pipe 6 and the

gaseous re ger ant conmuni cat1 on pl pe 7,

r eTheljuid &iﬁjgeraih shiti offwallver 28 aridghe gasto eeigerantashuest valve 29 are
pe 6 connects the user-side expansion val ves 51 of

pi p
cqmiecteds dp thiligyidsreftigarant qompanaication rpipe Gamnd éhmgaa@ws refrigerant

S as
c§pbci e 0k H Rl B SBRERT e s comncs
thShﬂ@%1dex@insIthraNS@51'@ﬂtﬂ@uﬂ&?&hts@%lﬂ%lﬂﬁi ﬁ?ge%t §H¥-off valve 28
user units 5 to liquid refrigerant shut-off valve 29

Oﬁhe heahsoutrgamnit 2o Gh@@senﬂswefggemommcgmmpe Teanoedts the gas sides

r ng he e expan
BRP R e o B SBBR o Kl i ot 291
ﬂ@ﬁkﬁ%&@ﬁeﬁﬁuye 22, heat - source-si de heat exchanger :

, heat-source-side expansi on valve 24, bridge
ci TharefrigFant racait \nempﬁﬁng Itheq uia-sidef axipgresicmntaldes 51, user-side heat

PB4 STPIE 2 L0 ¥ BRIANEY Ve ddtehpqugee-side heat exchanger
2% %gtlt dohtbk SRie % Ebnrv@.ﬁfé ﬂ@r%e wz;@t;b %Q?gér ibé“ ?@J refrigerant

dondi t1oner 1. e cool i ng I ce
shuebffivgee 28)and garsecwstreﬁigemtlshutmfﬂwdb& 29afilcannvetdd tdgﬁﬂfei‘lzteﬁuentla]ly
enbodi nent, the coollng devi ce 27_is a_doubl e pipe

“ﬁ@ﬁ?wéieﬁﬂﬂﬁﬁﬁﬁﬁmbﬁﬂﬁﬁ 0phthe ajneendy gtienssde of cool i ng
f; t
i -

hefatthis @b6dinehe ﬁlchﬁalinged@lb% rJels a d3ublé Pipk Ref exchanger provided for
enbodi ment, the cooling device 27 is connected

the purpeserof conling ghearigerantahas flaws rethe nsengide beat exchangess 5S2pfler being
copd RS B e At ot xabizgl . 1R PR i S o00Rng device

2739 E&ﬂn@&e&ﬁeﬂv@& thefdckigarind khedMdRE cikdudst he
heat - source-si de heat exchanger 23 to the user-side

hthe kypassanefrégetant Rir¢uit ell wsecqn@dctéd tmthehpainaefigerant circuit 10 and

friger circ re urped.to the intake
copfigiged fuchh ot s By 3 refigean DRwIg: o e Begtppplioe.side hoa
ex@Hﬁgé@B b GHleNsEiesid Heatdxchatighrs 52 i€ @V FFom the MiaBelrigerant circuit
circuit 4la that branches fromthe circuit portion
10camineettredgtot the intakd sitle of théheompressor 8f. Morespedificallyetie bypass
alve 25d,of the brid rcuit 25 and connects to .
‘ef\éﬁgéfaph?lﬁmo“f 1 qomprisesa g‘i”r@"(i’d%‘fﬁ“tié”.é ‘#hat prpnghesFope, the; ipcyjtiportion
C f
coffaihe ity e BP0 JOF 0l e Pase é%%*? Sriggetit 25 and

cofitectsitatherinlet bfthe esuling dewiné 27 agl 4 Merge ebuityl bdhatiic eonddoted from
is returned_to the intake side of the compressor 21. A

thegplgtef theeggﬁmcﬂe(ywe@a fajthe mgak(smqg 3d of thg BRIBTeSsAr 21 so that refrigerant
ex{{ﬁg I?f?enéo% %dgvflg ﬁ/ fs qgtﬁme&] t(% El% 1%@3 s1$ Ctl tL% ]cox%l?{gssor 2f A bypass
exgagfcs)%)hgﬁfv@ 1) (f:)l-paw é’i@aﬁsﬁrﬂﬁ@haﬁlbﬁ) RyPévided in the'brafdh @REBRY1a for
the purpose of regulating the flow rate of the refrigerant flowing through the bypass
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refrigerant circuit 41. In this enbodi nent, the bypass
expansi on valve 42 is an electric powered expansion

val ve serving to regulate the flow rate of the

refrigerant allowed to flow into the cool i hipedsempar 2006
reffigerfift @rclif® ! Uin iiCerhBldimBR! M2t byph@WxpandidH 94198 42118 an electric
marn refrigerant circuit 10 is cooled'in the cooling
pawered expahsiby vilwe sereing itg eagalate the dibwi rsterof ther refrigetamt aliewed to flow

.intake pipe 5 31 of the coppressor 27 fromthe outlet .

ingp theyfo écee%JZpa’P'Fs,? Bl e e .rm*rﬁewwotmq#gﬁ dhsmeip refrigerant
270 S it ' | i .
ot i BECARRe e Bk LMCRERTRRS BNNAHE e e
31 of the gempieisof D7 frointthe Sutit ofthé bypiss éxpamsich vabat420n t hat

opposes the flow direction of the refrigerant flow ng
t hAbeeepling devigpdkis ahertexehangerthaying flgwpagsagesionfigurge puch that the

i ficall in Ej . i ng. devi ce.
S b e B8 M TR o I R i v
ofREAES Aowidiedtiv of GRatiREradONGWIdg iheughithebypaiifrefrigerant circuit 41

connected to the bridge circuit 25 so as to carry the_
sidef Morgespenifically.osshayvn in Figvgh2, theccogting devise 27 ey afinst pipe section 27a
r

A T er R0 B ECRAC Pl R e

224 PasaB BarliPtht RGri St f16R5h g?‘r}]fh@ thatCref}RraBY QRSB side; and a second

expansi on val ve 42 and the er end connected to the
pipatakien pTherangdd sofas tdveverdhpmasi doof tilfirsipipesettoondeayd having one

the refrigerant flow ng through the pass refrigerant )
qucoewc&ﬁ tp thejbypass W@nﬂgﬁé‘g’é“e %ﬂ&ﬁgﬂ %{ﬁ% end fomgeted ©ifheintake pipe

connected to the recelver correspo
citduét sitlet Thé pipa declidns 0¢ atrdiged awhitht theiiflet cad @7¢ of th2 Fikst pipe section
{mhigh Is connected to_ the intake pipe 31). Meanwhile,
2{aavhighy is epnnepigd so7the gpceivep 26X Gorrsspogdsw the pitles snd3%d of the second

RSy I T ——
the @iedtipipe secfion QP (wHlich I8 comRoRE tetie bAdgd Erchiy PRScrresponds to the inlet

iﬁfansion val ve 24). 20 Thus, the refrigerant flow ng
end76 afithe sesendipippsactien 2 The(wdiinh ie panpented toithedbypiss ¢kpansiog valve 24).

ith an.arr Fl in Eigure.?2).and the refrij.gerant .
Ths, e i Mg e S8 st o iGimpl i ot (REE @ it an arow
Fl iindigaé 2y antithe défig¥antAokihgHhigR e bihRY réfigerant circuit side
opposing directions. As a result, the refrigerant
(indicatgdwith drravesdi2 in Kigureed)flomeaih oppesingrdirectians.ups a te@ult,dhe tefrigerant
cool ed t tepperature that. is | ower han t he out] et,
5@ frathy Be SRR 4T clBRai S b5 RoNG 0 BUUFENE tat is ower
thEY 38 S8t1dt Sdrflebplir8 BE thE kdffifirhnt Hbwingzthrbligh Ak by eyl deRB®Eircuit 41.
1 has pressure sensors and tenperature sensors
pr Dhe asieconditioner | basspredsure astnsorssand riemperatoretsexsorsuprovidédin various

gy i forih T i o B 5195 O LS ey of he
V5 R i o il R BT 8 Pt e A KBS b Sl such

aifesiditiohihg niwies ay Golingmble aitivhting mods. t TheGensots dndilis\ednol unit
descri bed. 30 é4) SENSORS AND CONTRCL UNIT First, the

6(hwvidknoyt ke deserihéds and t enperature sensors provided in

(@ggﬁg%@ﬁ@ﬁ@ﬁbﬂ%y be described. 12 7

First, the pressure sensors and temperature sensors provided in the air conditioner 1 will

be described.

. 3% \aﬁlhg %Qxlﬁgliemo? b1 §Psk B fthd tgﬁ'l;:gfe}a!htsﬁo | 93:6‘1?@ the IB]YP SZ t?eéﬁ‘igerant
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A |l ow pressure refrigerant pressure sensor LPis

provided in the intake pipe 31 of the conpressor 21

for detecting the pressure of the | ow pressure gaseous
refrigerant flowing on the intake side of {&eptember2006

cert S B rolecil bneieir oo LB i artgde i Biecat D31 of the
cﬁ.ﬁiﬁ%ﬁ‘cﬁ 9 fordetdPing B8 HEdsLRDREIR | %ti\nfe%lg%)l}]ﬁ ?ﬁﬁéiéerant flowing on

I gh- pressure gaseous refrigerant
thé stilker side of the wimpréssorc@hp e bighipréddure Aefrigérgin- prieesnsal sehisor HP is
ressure sw,tch HPS i s pt[ vided in the_discharge pipe
Pg‘?"‘ Phige 8L BpE 30 &ércoa@teéiqf iZgfor detecting, he pressure of the
i [Cr e ' . Of ai.90- y
HFKERSE oo RSP HE o B8 SLIBREIRE IS, AR 2.
HighrgressurBchréssrs giviitlg P dsiprevided incthel @iseiatdeiipe 36MBO LS ressor 21
is prqovided in the discharge pipe 32 of the conpressor
for/defesting escassivieriacreases inthe prespperod therhighypressuee gaseous refrigerant,

refyiger t L scharage side t.he .co €SS0 .
PR et SR BB PP BRR e ot
niddBaridni) isHréi@ed BNthe Aischix@e PiPedPD bf HRNcoRfPréibort %‘ﬁ tftﬁg&ttecting the

source unit 2 for detecting the tenperature o

tesupesisure ofi the refrigerant sbothecdischange sideaol Seofompgessor 21.  An outdoor
PG ot Brnaroviday i e R AL Ve F b obiGaciden 30 8 e eat source

uhR 2 fof AE@ting RO RGARErAIR JfRE o6tabESHP ORYRat BuiceSide heat exchange
condensation tenperature of the 15 refrigerant during

tepapskitarg sensoeTlaiscrovidedowilpmspect trthe henpematadside bdat txvhanger 23 for
A cooli.ng device '

refrigerant durin heat i ng node
dEiEting(h T TIRAIAGH [SSTRRTAGUF 03t CORFRBRRGHID e SBHEHRtioRs femperature of the
. 0 . i - .
RERRL R, Sl ana S E VARG 1Rt of BE Rit&dn during
heating unbdel 1 Rorkoaliigedeviag dutlet bypss hefigengt dagpaauef sensor Tsh
the refrigerant flow ng through the portion of the
(Wpsrheating degreqydstesting merkanism) isiprovided indhesnerge eizenitshd bofi the bypass

re?lg ardit ofbdifa 1 For H&&@g%&s&ge&%@gékége %fztge Ic r. éelrlléjﬂq g{?g«mg through

D=

erature _SGHSOY rov _

thegottionfof tHedypird eefrigdradt cirbBt 41 thewdis bind46dlon WY dutiet §i@ of the cooling
detecting the tenperature of the indoor air. A )

deydeer27s Aadndpentempesatine prysort ks igrrp vidert in theairsptakevent of the indoor fan

rovde i thJes t..to,the heat-source-side. heat .
5B e b o BBt PSR B i R e side
edchaige CRMpERAAN dénsbP TR LA a¥ittO Fespdc® TH AhAHehEsoRfce-side heat
the refrigerant during cooling node and the
exchangen Satfodetecting er reftigesand ftemprzaturzSthatedariegemdn to ther evagoration
heat | n de...Next,. contrql unit 60 w |l be explained.
teplperaluof B rofigeEans suEne £pqlios ods and e cqndsgtion dempraRiie of the
refriiRtant ditingWhdRlRslel N Figure 3, is connected such that
it  can receive input signals fromthe aforenentioned
prEegyrentobmaiir60 i»it] belRexphaihetienfler asntiok uai n6locampitkes chiefly a
Ta, Th, Tfih’ Tr . ancgi@%ontrol_ t he variqus devices and .
mjprgcgmiputsy thatyas indigatedsiy Figppe 3,45 conneptad suehfthait ap saceive iyt signals
: ice
Gl g RS Eniol DGR Rl 1l Al a1, BT, T, T
ande@hirslthervaitoua ridviadssandf wahes 2022, 24, 30, BZPHE F3ehapal 6 hese input
.valve control neans for controlling the bypass . )
signalss T epntrpl upis 60 ponsralsthe devices and walyssie operate fthy gysteruin cooling

m&ier Si'uljxetatilf'glmoh@ bt al]s§ ﬁch%ggst gsn}l) %§pa%§’ g)?pansion valve control means for

controlling the bypass expansion valve 42 provided in the bypass refrigerant circuit 41. More
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specifically, the bypass expansion val ve control nmeans
of the control unit 60 has a function for executing

super heati ng degree control whereby the refrigerant
flowing through the main refrigerant circufl ©oeptember 2006

[ he. ' ' vé d. .t .0 .
At e D e B R goon
ekedutibg Suptliealih® \HegrSe COAE81 OWherEty 1B rBfrigfaht ﬂ%ﬁ?{% tlhrough the main

circurt 5 10 to the bypass refrigerant circu

r¢frigerent ¢ircui df is gubeswladousingt e reoglingldgyivet 2D and thet bypass refrigerant
L nt.ak [ 31 of. the. compress 21) .and al lowing the .
asiEtCox BreBfing atvion BF b EriBecsan fonfid fothe e man religorant cicuit
1 . . o - r . . ) .
O e e el AR P STy S foion to th ot
pépedd nfithencongiressorci) tand hlloveiag theddypids eefeigerantatb enchiahg®Reat with the

S0 has g function for, executing overheating. )
Y%Jflg%ﬁlﬂ BHng Sreveh Beirigsfantsgiecpit J0; i the sodlingedvice 27. The
At ' ' ' rat ur e .
eGP RARRLAL bk ool bt obidsch St 80 408 phEFRECAAY:F excouting
ooarhgutiag pedvertion contréwiaeiyvhé Yyskingly frb@hed Fint 6persiale iR G state in
"overheating”). Wen it executes superheating degree

the| temperatugco At ithst refifigerang it dloh disehasge Bide oy ethe regmpressor 21 is

. f . as xpansi on .val ve 42 based on the
e%%%%gﬁ%gg?hgsgﬁpe ﬁ%%ﬁiﬁ&ﬁ%S %a'of_the_ refrigerant
{1 oWheRGt bxdeltBestpydsting’ ®ife GBAPI! the ichRtrd] tunft 60061 36E opening
by the cooling device outlet 15 bypass refrigerant
degreqefrthe birnesssaxpansionTealve @ dasidrmfthevalendf thelsupetheating degree of the
hat the

"neasyr.ed. su, heating..degree tSHa') sugh )
fﬁ%&%ﬂ’? é@%@ﬁf\%ﬁmaﬁ@%&éﬁr@é °'f%ﬁa“§4%‘i°fécl}¥etﬁ!? FeRljag fevice outlet
bfﬁa@é’\’réﬁ%érﬂlt teiiferMYRASSsdreTsh @6 RRherclled 'l%e 4hedstired superheating

substantially equal to a prescribed superheating
degrep iSHa \sathutha( the meanméd sperbedting degraetSHaao gk refrigerant flowing in

syperheating degree tSHs"). In this enbodi nent, the .
the e & ﬁrggtr ﬂ%&ttiﬂgls cf&g%@é‘aﬁssmmf Yo ¢ pEesgrifiedesuperheating degree
AR & t | | t r r
VS PlPaho TR b6 Hatdfploete e hltpeBH ). R Alfnent, e
mpasasdusuperhadting ddgrdehtSHaols- the eahisr ebtaifials bp Ulibtracting the saturation
refrigerant detected by the | ow pressure refrigerant

tegiperating waluen{dhsrefriaerantialquipied haggdantb pressuseaalye ofthedgye-pressure

[ i [ ssekefrigerant circuist
sl PPl BB ol | OERRUBE" Reh i 3R SBbsoF L' rom e
tefrpbratugevaiul of iR PRigatatit fovwif BQke Dyphss rdffierdid cittuioh1 818 ted by the
target superheating degree tSHs is set based on the

capling deviee putiet byRash defgigemetnismperatire sesor b 2Fhe value of the target
high-pre r eqQ refrigerant detected b he

kAR e Bt GSPRRT MR oo 3 Sl P LSRR Ifperatue of e

high-pfeSiuifds&fus ?ﬁﬁ%&%tﬂﬁ@cté&ﬁjaﬁl# hiRRH-pids&B A8 Serant temperature sensor

tenperature td) fo such a value that the system “does
Thghereina8erxalled the Smeasated dischasgy temptraty td) toasfich gyealwathatithe system
dra I nto.the conpressor, 2 hereipafter called "wet
A5 5T @BEPE f  SHFR TR chs e HEHRETan Hedsa B0k cqmpressor 21
ERIEREr calldR SRR AldniiesdBEHEC 14 i éﬁbogﬁﬁé gd R t
(ht he msragured di schar%e tgnperature t |sn’bF%ugﬂlt]é %8 the target
supérbeating GegreqiSHS iy vahiedisudh smhthe geeatupsdudischhrge enetdtge td is brought
hereinafter called the "target discharge tenperature

clésaéo 1. PrigsriReds piachargetampsraturen galye; thgreinadignealled sbq 1¥arget discharge -
i .} B Lo [ ], .

AR 0, e BT 8 ek o

betdiady iohatlet avhghithe Ifbasur&l Aiscipey ted{pfture td is higher than the target
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di scharge tenperature tds and | arger when the neasured

di scharge tenperature td is lower than the target

di scharge tenperature tds. Additionally, the target

di scharge tenperature tds is set to a tenpérigniember 2006
disgharge Bhipglatury tds gidcdargehwhert the messired disehgrge tempesature td is lower
val ue at ich the conpressor,21 will begin_to

R s 1aRge EChatRR,STBRER IR s dvdditionpiie fhe tamestetischirge temperature tds is
W TR e e

T
control “unit
compicssol 2Wheill bdpin 0 asduigd wetl taroprodsitd (herepemet vilRdt e “minimum
reaches or exceeds an excessively high tenperature
allowsgddischpnge tempegatyre gdmNe " maxi num al | owed di schar ge

o aPE GOt i 6 isd SRR oS PR Bl p L cORE i g messurea

dI¥ERSEY RpHIaBED A 9 chBNREERELHS Ant dtcbstivily mgﬁi W Rskritlre Ahereinafter
tenperature | ower than the maxi num al |l owed di scharge

calledpbe Smaximupallov@dodischaige terapesatursttds ) thenabyseontralling the opening

di sch t enperature td 1s tored to enperat ure N
g5t s e Bypeh BDaRssh HelH 44 PSHALPt A evRrerd dEhper pemone « is
rddtlded tb B SerAPPAthRl 1oWaY tharPle bRkiHRS aﬁ&v\l\ﬁ%ﬁégﬂtﬁ:‘ﬁg %mperature tdx. Once

super heati’ng degree control. Thus,

theomblie bf the sneanoted disdharge téryeratarettd i3lrestaed toextempératiralowver than the

di,ffer(zﬂt,gihe ﬁq?rntrol 15 unit 60 functions to .

magimuy allpvied GHRehareg) terarsratareoidx, fhe eRARL Ik Qi kaipigh, to executing
NE-E e%&%'& Wagn it executes superheating degree

ontrol & When it executes overheat i ng prevention

C OMhuispivhild the caridittuns whded Svhichlife @aRHIE Ale ciébuted@e diffeeht &8 control

su&grheati ng degree control when the neasured _
ut eQd-fonstipas tosentrphibe prening degrep pfjthe bypasapxpensionyalyardshoth when it

I ' .id d. | han.th
oL A0 LOTRFA i AR 5 U 08B e 1

othdrewbida ! the) Gomtbl RIn@VEINEdeOiftes Qipkrhoatingh BB rde BnFGIANREEMe measured
di scharge tenperature td is equal to or higher than .

discherge iesperaiiedd isdughtr tias dieamigisnure aliewed discbargd semperature tdm and
B e P Py g SR
pre®einfibl Bdritfol whin the inleadiled Bschapd RGRRrAGe3d Rlegua g o{ lggher than the

prevent the conpressor 21 from overheating. 25
m@emeTHloNeOlisthaEzeteIRpEANRI td.ONER The operation of the

ai onditiaoner 1 in coolin de.wi |l  now ) .
acle fiF Ban tepmgse lrett il Rngints bot G therstgagrant fowing

thiohgh H¥Rhdih Ffrigl A CREE TPW S \Dbldofed's { afith %%éggﬁ} d'i_é/ &nfpressor 21
of "the air conditioner 1 during coolling e. Figure

frém iogerheatihgt of the refrigerant tenperature versus the
amount of exchanged heat and serves to indicate the

CLOPERAFION,QF AJMQHB&TMB% the 30 refrigerant
fl-an : . in (efri o ' S| .
ool R0t LR LSRR o 5 Rl i i
1 drddrRigi@bs 4 toe6. ipae % i # Mdllge dRigtant sHobing thé tefs gegticalcytl 8f the air
cool ing device 27. Figure 6 1is afpl ot show ng the
copditignar M@@O&ﬁ%ﬁ@df-tégw Vs & plptofdlfe refrigerant temperatyrer versus the

an]:olug%fn &cha%l%ecz hesa? QﬁcF s[g)'veers tc‘12 91%16cate the state of the heat exchange between the

refrigerant flowing through the main refrigerant circuit 10 side of the cooling device 27 and

the refrigerant flowing through the bypass refrigerant circuit 41 side of the cooling device 27.

Figure 6 is a plot showing the relationships among the flow rate of the refrigerant flowing -
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t hrough the bypass refrigerant circuit 41, the val ue

(tSHa) indicating the superheating degree of the
refrigerant flow ng through the bypass refrigerant

circuit 41, and the value (tSCa) indicati ng%}qntember 2006

i .tk refri r i. .

PR, SRR b B @Rl AR ok ELing degree
ofrugerefrigeeant dlowingpthragghatié bypasairafiigérdnt Girdult 410@né ad Galue (tSCa)
.indicated with solid lines in Figure 1, i.e., in such
indicating the sphepolingdegres of the rfrigsrant fiopvingibraughhearainrefidgerant circuit
pS connected to the gas side of the heat-source-side

ieat exchanger 23 and the intake side of the

CODRfifS 66Uling ZodeSthe FORSHdyaRIetQr VIOe 205LRURe SR HAEGHRI With solid
shut-off valve 29. Also, the liquid refrigerant
lingsim Figife 12k i shgh a stdtetthas theadiseharge sidf of theicampresson? ! sfdonnected

o ofcs P RGP Brve e il Sa o0 spd e ks ¥ sl compressor
21 RecomBRSH IR Rl gabfifis rEfikbhACiRPbr vae f@?aklsgo WHeC ug# Ufrigerant

expansi on valve 24 is open and the opening dégree

shuheff vielvp 28sandtha pascous refrlgemnt shut-s ffadivesI9%eate lopericB@and the opening
contr ol

bypass .expansj.on valye cqontrol .neans of the
dﬁ%ipet S RERE HEPERRGOBA ISRl 3D adfusted do Hedice stbrgessure of the
’ A - . . n .
reltflelant The ot SOEEER0 buradsiof iyl O id (SR Upt ¥ enih aefee of the
bypessr dxpension vatve 41istadhBted g thé ByRigP agsansib® Walve e5itidl means of the
circuiit 41 in the state just described, the
%?@g%ure gaseous refrigerant is drawn into the
c i e pipe..31 and coppressed
£ DREE 388l ah 0L AENLRAE S it o8 P nena i fpoor fans

5306f the UBer Gnifs| §dfestanted U1 Qith thé) ensid WHiEGHR Lid@® 90Usd the bypass
refrigerant passes through the four-way sel ector
refrigeragt circuitdd in the statehiastideseribed thedewspressuteascousastrigeepat is drawn

. 23, 20 where J.t.is cooled and,condensed b xchangi n

info o SPPRTR oA BF TUfe S aF BB EPEresTRl e SdBEPeg s 0 @

présgure d (SRipairiA 413 poRiTBe FHgk &4 rTh%%' BB Cohprafe® BaseHR refrigerant
saturation tenperature (see polnt in Figure 4). The

passesitheongh dhe fotr-wepeselastor palss 2Landlintoulig hephwuiresidedwatregéhanger 23,

T 540 51, FERFISea 8 SHEIARPBAACH D o etesE e, Ahe Toigeran s
cobfell &5 the SRllaB6A B%h &gneaﬁgughay wﬁghgeo%aﬁgﬁgxgénﬁ%m%gge_mmt C

liquid refrigerant flows rnto t
in Piguvd v dhetcondenssdakigetant passs ioroudhatle héadkeurbey/side expansion valve

58 B 5l o b S5 gt . atr
i . i ) i . r .t .

ool QUm0 SR 00 0l e 27

whehridisgboled® asabaisledatatecby2changing hBst whthi thgefripefaatldwig@through

the liquid ref_rg%era.nt shut-off valve 28, and the )
the bypaisdelrigeraniaicuit ¢ side atithe Fealing davigs BE(see poiet I anshibe subcooling

' u R S..qLm the user units.5 e
et Bl FUARE 4 o Syppted il B s ppph i shectc vave 25¢
of fechridye torc@X R8NGE AquidAefRSrant sHut-REF ViV 18, Bndl e gl Refrigerant
4) and the refrigerant is evaporated in the user-side
comawpicatianhripg@ ard Bowdiptoghe hsen giita. himahe vsiet initsidethe iprasaoe of the
ure 4 gase

ref g Ao B by o ent b v Ak e Rt Beunfbpnd the

refd @8t is evaporated in the user-side heat exchangers 52 by exchanging heat with the

indoor air (see point A in Figure 4). The now gaseous refrigerant passes through the gaseous
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refrigerant comruni cation pipe 7, the gaseous
refrigerant shut-off valve 29, and the four-way

sel ector valve 22 and is again drawn into the
conpressor 21. During this cycle, a portion’&eptember 2006

refttatt R Ip-ARHATbipE 9) E phBths dBalodfont SGEYTIYE S0, i g four-way
stlyparsamlvesXrangdy again drawe ititd thé ompebss@2uyr ned to the 5

intake pi.pe 31 of the conpressor 21. The flow rate of :

t huging 88 eygles a portign pEthe liquid reffgsranteollasiediimthe mogives26 is diverted
' 42 . essure of.the refrigerant

SR SO A 18 USRS Qb 5 058 et e

inftd el It 6F tBPEUDEESEBE Ell. THeTRovFa8S SAh& diRertcdtEfrigerant is regulated by

consequently, a portion of the refrigerant
the\bypess gxpansion Nalve 42.r Theepragsuretdfshe refrigamnt thatpasdes thoaghdhe bypass

efeptioS Y 27 R s BR1S abort Bty v Prrs b pncd, atbgubhportion of
ﬂﬁiréﬁigéﬂanﬂebaﬂ&at@ﬁ?’?ﬁesreﬁ'féélféﬂgﬁxa{ HEERGh itﬁb%u?@?’(%fg% %&@s@pmm

exchanges heat with the liquid refrigeran
vilvofs? tdverd tatintskeipipe 3% iofl thehopatpreszartirig elie Bpadsaefriperant circuit 41

R S B o ok b etk o bl v
ﬁsa%bu&@é&ugeifla@ﬁéa? @ﬁéﬁ%%éﬁ 2348 ﬂn%stﬁgr-ém%{ é{cﬁﬁélege}s\é‘z ih the main

Figure 5) | ower than e tenperature o

reféderang eireuit 107, | Tiwd tamperitued i the rdfiégdrartt @uitiaE el PasdRApansion valve
exchanger 23 to the user-side heat exchangers 52 in

43 (see teminsratuge ¥ in Fighre A} is dewer than the temanseatyre of theaefiigerant flowing
' [ tl ' [ . .

b B3 A B PSSR e 20 SO e i

refrip@rdne dirciHOL0 @8e fenfjRrafea tME KT RRUASY a8d 3.0 CohdtQuently, as shown in

user -si de heat exchangers 52 in the nmain refrigerant

Figyreg 4 and 5,0h¢ Hquideafiigerans flgwingrfoem theiheat-sottvb-sis dieatlechanger 23 to
rigerant fJl owi ng.through the bypass.refrigerant
e R S RTS8 o temperarre
tMOBRd e 1éfiderfl FRWRE HRSuhURE TP | 1BBigBRAIN SfcuftOt Fsoﬁeated to a
of rtg&;apenl ng degree of the bypass expansion valve
temppe: oon t he measured superheating degree t SHa
det.ect ey N cool i ng .deyice outlet b ss
re .C@gﬂgﬁh g‘ﬁﬁ&?ﬁ‘fﬁ Fipeiepitng doszss comel offas opegine degree of the
b - r J i
SRR bR on WRE DDA (HE BB red Suerartnd Bedrb (S HeRBd by the
coglings tlavice alifley typamal refrigetdnt tdnapegatiire Sishedir FeR tsucly tIhe @i easured
tsgb., ar f—l‘gl the refrigerant flow ng 25 through
superheaips desteq S PA PR B

: i gt Slgpnaghropelidie Synans tsfitgsraptarcuit 41 is
sob BRI clla oG Qe SRR s, I3 QIR epigeran noing

thiongtathe bppasererigendnt tifemitcid Passes tvsugh e codlivy delcd @7 ahd #sMBated to
target superheatin ree tSHs is varied based on the

de

m%a%hm@eatwﬂfaeatgtW% cfene itretumyip theviatake gipe 3 of thercompressor

gageo Iy ger ant ted b hi gh- pr.essur e .
2T2FEP Yl O ABHRT PAGELE opbe botis B TSR RS o e cisharge
terfipeRatii@r@fue!@ 5P HeHiph-Brebfife hdrbus\¥ekrigsAnCRMRIAT
e[ﬁ%t occur ei n the c%mngrreessog 21?S Asgegllq?esul E@q?lhtgﬂh%ﬁgﬁessme
refrigerantgiempetature gevisogy Tdttar swolytthé terget alisphuree Sdmpmekatodeetds that wet

c_ongr.esczor 2t1 in.trlﬁ mai n refrigerant circuit 10 is .
CORRFPIY E9F NPT 0GB R SUCE - At 2Fesylh Ve the rgikiegrept flowing
thrbhighintake '  ify G | EBuil PP i

pa%gkeld E{?\é g@%gg{eg{?%dgrgé%g%gé ift tHeHAih réfiigdrifticGBuil #is sufficiently
superheated even after the refrigerant from the bypass refrigerant circuit 41 (which has passed
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through the cooling device 27) nerges therewith, i.e.,
when the value of the discharge tenperature td is

hi gher than the target discharge tenperature tds, the
value of the target superheating degree tSHSeptember 2006

. ; ' . of .
USHHES, SO Bk W ISASEONEE, 1 B Y HERS 1, s

tenageeatart tHl e highér ihge e tardelt discliggd tengpegdiurt s, AP asise of the target
refrigerant circuit 41 is increased. Since, as shown

5
syperticp g deggse PHeisrreduced sathat the epsningglegreg pEe bypass expansion valve

| e h N0 re .
L EERER R aly AT MG R RIIRR A0\ taf B b fbass efigeran
ciitipes hdhdreged| e 8inee, dsShbwhas Fighe & fthefileasdted subcooling degree tSCa
_accelerating the exchange of heat taking place in "the
insengpasiay the avsasisedsuparhdatingslegnge 15 debrsases sedusingthe vidigy efdhe target

sSherere Gareeci s s o Glie S veieBashps the Seolghep ot osping placein
tHelBollig=eDRE AF ah EHRRAGAE S stibbobngldbgt\¥E Ehetrgﬂisée{aﬂgﬂowing through

target discharge tenperature tds and there |
theasain beftigergntt diretiit i@t Cansenselgsif ittenvahid 6f the dischargdemperature td is
1vaI ue of, the ta‘ii?%t sugerheati n%%degéﬁe t,S}—% is ...
GYRE rthans dhe Lasest dipchateq otepiperaung tdh gRE DG 1 nibe pRqseiblity that wet
' \ e ' . : £ I
CHERERIROR RO Sabod of e EESISHp@Rimink Wiieg IOTR 1 iftased so tha
the@bening degnée afl the bypassldxpassidteeilenddrid detrossed aad, Algus) the flow rate of
val ue of the target sggerheat i,jng degree tSHs has the

therefgigerags; flawipy taeugh the bypase refigaryd ciseuitdhis desrepsed; ingreasing the

BB s el B PR R o

inf it rcogiépaddvicei 2T atid dékteasiBy B Sbidboling ddghR! dToht iréfigerant flowing
degree contraol of the bgpass expansion valve 42 in

theqyigh then maisy refrigesans gisewb 19.n Bydexseeting: wperhedtinghdegree control of the
refri rant  .fl i.ng, .t hrough .t he,mi.n refri an as

bR e B4 b e iy ot Rgrop HSCF 08 ghe refigerant

fl6wihg tHRbughltRd hhif 9 RiBErahd D000 B0 L HRUARedsBELPMBRASNG the flow rate of
refrigerant circuit 41 so as to accelerate the .

refrigereahfiewiog throwhithebypass refrigeraniadincwig4 Usoas teaczdlerate the exchange of

ding on the, operating conditions of the air
he?gﬁgﬁﬁ‘f% "}“-We_ di scharge tenperature td of the
E: BlpeRiiag SR op&rhtih@inaiton ISl &miRBnd, {ﬂg(ﬁis_lqgaxg\? {emperature

gh-pressure refrigerant tenperature sensor
tdsof rtheet hipke-prelsscorafrigegan igag detented-bygthe highhmessteaefrigedan temperature

s AP B S g o s e bt dochare
) P ! : !
teicl:’lglﬁr%trugeftd? I3k €es ﬂlief%;&?éi{sigﬁ%ﬁg raggm i{eaﬂgoﬂﬁg{so%ﬁm unit

0 executl ﬁg o ating prevention contro

600fwitches frynp ascutingrsuperhedting aleyiee dantroly exeGiidgi oveihadting prevention
t he bty ass expansion valve control neans controls the
cogiel ¢ n‘ge &Eppase 8xpAnsion valyp s sMesepmpecifieallyy the\ypass expastsion valve
t ' r ; .S reduced, t 0,3
coh @ mmbel coftiE HRTGHERbE TRELTLEIAE s PR Sl Yo moh that the
didchirpe tealpefaturt €iis réfucad foaStdinberatufCbdl GNBR i EmO1ovBE discharge
refrigerant at the intake side of the 30 conpressor 21
terperaturestds. ohia treraltdthe dbmperaturecniptbe aefiigerantastuthe tintakesside of the
return to ate rgture that is |ower.than the
coER Y 4TSGR Gl e EpaPTe v i eBldS ppraperatre
th& QM dwr theh the AR aBBRED BMchange fléﬁlibt‘ﬂﬁn'é h&. oﬁﬁﬁ@g@%& control is -

degree of the bypass expansion valve 42 to an
acGuntlighddeby 2@0@sing the opening degree of the bypass expansion valve 42 to an
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openi ng degree that is |larger than the opening degreé
t he bypass expansion valve 42 had when it was

detected that the discharge tenperature td was equal
to or larger than the maxi rum allowed di scharapember 2006

ope;iped@}rwmatﬁﬂm.ger then ﬂlgfopéllijgg @g(rjeém?bgpﬁgs etxbmlts_itgi’lval\l&elz had when
Jmaln_rerr erant_ clrcult side of the coolln

M3 ‘é"éeféef‘l Befibr dischargolempeistine bay equah ieor egey Hhan dhomaximum
S SOUREE S NS TRkt DO ol e i

10 sidp @f dieltoelitiglde vide DT d@)lm;ﬂﬁzs tE¥PADBOSIEI. VOhLhE 9alhé 8f the discharge
means of the control unit 60 switches back to

tempegatiierty is Updemeé de ianympergiuse lewer than the gaximum allowed discharge

, Rl STl FEATURES OF .THE Al R CONDI TL ONER The. ajir .
e g i b, s G ol FEEL PR B i switches
bidkao eRddufiig fipebaimeprlck sétfol. 10 features. (A) In

conventional superheating degree control, the bypass
(0 GRABAGTERISIHCEEAEURES ORTHE AIR CONRHAONER he

di'scharge tenmperature,td of. the running. ai . .
conif B GgieRer L8 acsesigees Witk Bimbodementathe falowing characteristi
fdafikdsl gerant flow ng through the portion of the main
refrigerant circuit 10 on 16 the intake side of the

cofr essor 21 is sufficiently superheated even after

the refrigerant from the bypass refrigerant circuit )
4117 GRIVERHGnaS spresiating HrgseqoRtRl, Bisobpay epansioyvalve 42 is not

o8Ptk B8 PRRBAUAI ke ool L IELppiione 1 o showm i
Figow!6) when tha kefrigeranttflosvirigth@@aph the peftlbaar ihe tatlfiefrRRrdnBbifouit 10 on

of this enbodi mrent because_of the risk of causing wet

the fikessideiol Hlet‘?l@m@?égﬂf.zl Wﬁtﬂu}ﬁm@?dﬁmﬁﬁﬂ ﬂ:ferte@igmnt from
| OO s : .
o oS RSB, PRl Wh 50 85 B o

thelewiti! Comsay@ntly,ike tafg@tﬁu'géiﬂeéi@g degrec S HEEGARAS bR Sowered to as small a
i ncreased beyond the subcooling degree tSCa', which is

valueeas tha targetsuperhenting degrerdSHa of ispmbodin®@tbeshusaiofithe risk ofrausing
b RooBARRE A Pl o Bin B, M 3Sherbuaddrere of i
refripefifit SWRGHABAEH 18 pdRDHhF HeIrRinYSEiderY: difdGit B9 Elﬁ\%ﬁstretam of the

expansi on valve control nmeans of the 25 control uni
copling devies27roahnat fhe insyqasssibegonsbihs isubvovlidguegred tSCatnwhich is smaller

t hus, control the, superheatjng.degree tSHa of the
thin i SIEPARE depthESR QB P BYPOGeSt et 1 | ger ant '
ci - : ]
H&Wever, e air g&ig%tfbﬂezsﬂ)f thﬂae?ﬁ%dﬂﬂeﬁ Iikgc&‘ag%%% rs%?/n t%u-ﬁceﬂle value of

tenperature t the conpressor

targetgsupprhestmgrdegree ¢SHs gaadabyt the diypsss @ipansios @B rconigolt Beans of the
value in a range where wet conpressi on does not occur

coptrol it 603tk e bypass pxpansion elve 4¢ gand, dmserontselk thy gpperheating
2 t A

o050 bR AR (RS AR 0L S PRGERASHG o1 - o o e

basedlr @ethe diithitgs GnpetiiiRe tdbi iR dodfpressorA detdcBAWy! the B¥ph-pressure

reduci ng the value of the target superheating degree
refigeggnt tgmperatiresansex 1d 1 a yalug in adenss where wetgompigssion does not ocour

in ST BORRSR 2] 31 e SpGrop A B st B set S thar e

measured discharge temperature td is brought close to the target discharge temperature tds).

As a result, by reducing the value of the target superheating degree tSHs to such an extent that

does not cause wet compression to occur in the compressor 21, the flow rate of the refrigerant
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flowi ng through the bypass refrigerant circuit 41 can
be increased to a flowrate f that is larger than the

flowrate f obtained with the conventi onal
super heating degree control, thereby accel ér¥gntegbengd006 -

TRABAPARS bl O a0 8P 81 Ao e s e

thidnothe rflpwt tateo frgdbtaihed withrthe ebrivegRoman bugeiicating dd@ee 20MtR), thereby
Wth the air conditioner 1 of this enbodi nent, when

apgeieratingcthe cyehanghpb heat dp dhe epoligetdevice @7 tapd tieseasing the subcooling
et i o
BB OARE Rl ot BbbhIEn g IRR Ritbeont SR3R 100 v

al Byed di scharge tenperature tdx), the bypass

exR,?nsi on valve control neans of the control unit 60
coniflothe ainsordifenss lerhshisicobodiment wiRnsthe hlischarge tthwaperature td

A BB R D U8 e et e s 44 e s poscribed

Mué (id) @e nBRIRUNLE Ko ' S |
vt h’elﬁcorrp? essor 21. B%be%\ﬁiv?ﬁi l'e, te igﬁﬂ% ﬁrgﬁ,dﬁhggahfg%‘ége%aﬂsfbn valve

cordrop ereansuofethe doted! amited dontrblsethé bgpespegmasion valve 42 such that the
sepsor Td is to or

refrigerant t erature equal L
Smeﬂﬁﬁef?"& e riftecEAns dovsie éhrgleahah%émw@@xgatagmcmm is
. | Xg | e .
! RO ol ey AR IR S0 St
whed thegdischatgectemperatured id détb@ed bpahe h%@ﬂéb%ﬁt@&eﬁ?%e%t temperature
control means controls the bypass expansion valve 42 .

seaserl d if, gqual oot dighenthag thempaximymallpwed discharge teraperagyretti instead
' - : t t d
of bATOIRE IR SibelBhidDBLRL ol SINE RtESoh Aiihe Himpen the bypass

refilideqi® Clrclitie e Bpasd expRdicH valvR chilfol nfdinscoh@81d ke bypass expansion
control that prevents the conpressor 21 from operating:

valye 42 SWeﬁhhte@P alischarge demyreatarerid sistested duyt thd highi-pressure refrigerant
et 4ok T e s B ST it e B ot allowed discharge

temPératuBSidant circuit 10 by controlling the superheating

d:gree tSHa of the refrigerant flowing in the bypass
r eAs & reeult pontenl thatiprevents thé\dathpressnp? 1 from bperatingsih an bverhduged state

e SRR MRS o, LSS S 0 s of
ol RSB ey 15 QBB S g

]

e alr condi tI oner
tSHe of thgaefrigeraft ftoaving)irt the bypHss tdfiegenarit Bircuif 11, | Addiddrally, the cost of
circuit 10 sjde qof the cooling device 27 can be cool ed
the @a@%ﬁﬁ%ﬁrfa{ &F‘é%ﬂ\r&d‘tq“rétbﬂp@% libiseRot: BpaPsSEIN ctogprOVide a scparate

: ' tflow t hrough the
rol BERE ol for g Wl e R oo 28 " e
cq@)i ng device 27 is a heat exchanger configured such

that the 30 refri qeran.t flow ng through the main
r eVith Bheairronditipragiitof hig embodimeet; thefrefrigerant flawing through the main

refighifits il 10 e of R 36l B et L5881 B e Mo thats
lowérftieaithe dutlet SmPeratuddrVé oBaRrEMREant4RNing through the bypass refrigerant
circuit 41 side because the cooling device 27 is a heat exchanger configured such that the
refrigerant flowing through the main refrigerant circuit side 10 thereof flows in a direction that
opposes the flow direction of the refrigerant flowing through the bypass refrigerant circuit 41

side.
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As a result, the cold energy of the refrigerant

flow ng in the bypass refrigerant circuit 41 is used
nore efficiently and the subcooling degree tSCa of th
refrigerant flowing in the main refr|geran?&‘(,‘in*@"'hbﬁf2006

10 Asaivehst, tRGORPER LYV L reHHgeRAE flowiny %}Eﬁks'}&ﬁg&’aﬁt circuit 41
conditioner 1 of this enbodinent is operat gin
ivwed mge ﬁ%ﬂﬂx 4rel the subdenling degreé (3 Craofain refrigeyinn Jowing in the main
% our heat exchanger 23 is subcool ed by the
é’"& NGEAsAL Py Tt 0 the user units 5
he i qU| d refrigerant communi cation pipe 6,
after which it is expanded inside the user units 5. As
a Néml th;: dith eonditiorieg dr af thid lemhbmgxehh isougdratingein tobling mode, the

nt comuni cation pip 10 can be prevented
codRie %@F viggdhg Beqt@wrﬁfr @ég@p@ sbanger A} igsubseaded by the

: el.%# %IGVIEQ §§ gnd H& Jefe(A‘?t{) %t usfe:l %Sg\/‘%g el 1 t A Feﬁi]%ém% gglplnun]catlon

I gerant conmuni cati on pipe

pipai6} afted whivheit isRgpamdbd thsids tha sées SPOS| t ion than the
heat source unit 2. Conse uentl abnor mal noi ses

ocl8 syl e refrigerant flowiag & liquid ineftigerantt dogumunication pipe 6

| 1,0f th t
4¢P e R fﬁ"’gﬁmgt?ﬁ%g%%ﬁ% e PEBSGF  SA e 20 - phase
refkli gk dnit Eldivie9en Tithd 1Rfuid REIRRNt EmbhBSicRion" éﬁﬂé 4 ¥ 18Hg ogﬁ?er user units 5

units 5 (two in this enbodi nent) can bé prevente

arp @Lsaﬂlllgé in mbigherppsition dghandhe hege s(mncte wnii 2. i Gopsedquently, abnormal noises
23 is cooled to a

heat - rcezsSi de heat a
o i i s SRS Rt dT0 ) I Pea s expopsion blres Y of dhanger unis
5 6l beBdhREd.t 0 the user units 5 in a branched manner

through the liquid refrigerant conmmunication pipe 6.

(y\{sﬁ ) the/adRupAZia@Nf Bn kinevieh @oprdistiibutivhyof defriggrartes the plurality of user
unit 60 uses the value of the

d| ne e control
@éil{sé fimegp can he preventedsbecause thrconreised refigemmms exiting
T nell t |
o ‘2‘?*@%2%%%‘?%‘5 oAt 22 RSUSRH f foolbd S I B g device 27
belfdre being elivesetiae ealsbreurits 5 ih B bfanolsed hiieC@YubR the liquid refrigerant
reci si_on by setting a maxi num al | owed val ue for the
‘HE%‘?P‘R@ degree 25 of the refrigerant at the
(TP'V §i de of the conpressor 21 and using the
maxI| nmum aI I owed value as the condition for executing

oVerthe pkdvitislyr dasenbedosmboaithér) the! SbnBBl Bnid 6035Rs tﬁe.hﬁalue of the
super heati ng degree -at the di scharge side of the

digcharge t@mfaﬂgg td detegied bithg éngimrassmcreﬁggerasmnmpmmm spnsor Td as
tod QPafiBh s Al STRRE A pfertBianoRah dowspen s 1SS scocptable to

mdﬂé&é’lthﬁ caRtfol pRBRNDY WStihES mbtifhB HIIoNRl Sahetr sﬁ eatmg degree
hi gh-pressure refrigerant 30 pressure sensor

oftlmefmapmt gy thet dischaige sida pfjthe tompessat 0t end uhmmhe niaanhlhy allowed
[Fessure r fr| ant tenperature sensor Td.

g)as \ﬁﬁ:&? I fieo}i ?gh@g'pg m%’réntlon control. In such a case, the

superheating degree at the discharge side of the compressor 21 is the value obtained by

subtracting the saturation temperature value of the refrigerant calculated based on the pressure
value of the high-pressure gaseous refrigerant detected by the high-pressure refrigerant
pressure sensor HP from the value of the discharge temperature td detected by the
high-pressure refrigerant temperature sensor Td.

(8) VARIATION 2
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In the previously described enbodi ment, when the

control unit 60 executes superheating degree control,

it varies the target superheating degree tSHs in such

a manner that the value of the discharge térfgntambee2006

t d Ilétegrreaabishyydebiriied pmbedintent, mbkn ttg@baid] ubi B0k adutdsGuperheating
sensor Td.is  brought close to the target discharge

#@ﬁ%@%ﬂ itariggthe fa586¢ suerhenting degpaedSHyinsugh amannar ghat the value of
i | usj .

TR SR TN RS0 00 S S e snsor i

bucalghitelexb td he toiget gisthadgenemperatutetds. deai&er, 1 $Hseudefthile to execute

val ue of the discharge tenperature td. By using such
thensupprbeasing flegren sontraljising: 3 funktion that; expeesseso relafichsljpchetween the

e T
ubiﬁ% huithia@ RPprbfA! 0 ktabAieofRE MupedRatilipifebiel SOt L& De i\t%xtegsed |

reference to the drawings, the specifrc constituen
PDOQTHEBEMBQINMENESent i on are not limted to those of

th enbodi nent.s and. yari ati opns apd nodi fjcations can
e NEAEA A FPROTE oo e rrfselio RS e a0, Tastetons Byeok dave been
déicbedOhertil Swith Y&RhQN o Eﬁr?ﬁngﬁ%g: ﬁ: u#g%«%iﬁ;c? UGGt features of the

previ ously descri bed enbod es an
irvptionczd nad tintted td thesd of\thest embodiments afd varfatiogk dndaA&ifications can

configured such that it can switch between a coolin
o e A oo that deesgt Aeyerte fromehs gigtafithiconvansionot

I . | Gatal. on. ther. the invention .

L Poaintf SR BRI e B Ay Mg LS Wi o

the edviehtier tatah @it cyditieHEs corfigaiedatictathit iEQN AWt B&ieen a cooéing mode

configured to operate exclusively in cooling node an
angh & heaBhamedeo feriaveaion isqiot binsited torsuethan applieatipnc Rather, the invention

r ' | & n de_ and.heating nopde - . -
o0 B0, 508 0 i DR Rttt i ppdioners
capfigeredito bRy bicdRRively RBRbRYERodd indOACNBRIONGS Shitfighirddsuch that

i ncrease the spbcoolg;g degree of the refrigerant
they eanjopgratetin eenling mnde aad heating miode simmitansonsdyi t in a

i j onfigured such that a portion
%ﬁf%&fﬁ%ﬁ@m ng ign a main refri gergnt .
Cl WhbH the pRiled? @nveﬁ@&?isteﬂltpweéﬁﬁbécbﬁeg bieds ﬁncﬁéeas% ﬁx{% asklécooling

main refrigerant circui SO as to return to t

degred of the refeigerantflondmgithreaghl theseain tefrigemit cirtrdt in afrefrigeration system
erant. circuit to a. 25

f l.ow Lnthe main refri ] ] ..
configitsh ch ot 2:poMiop:br shecieheript Fowisggh »cusip feigera circuit can be
madets bifabsthé Rhafiist &@B&%Qfa &ﬁ%@fﬂt gﬁaﬁt £8 a1 Hturn to the intake side of

refri'geration circuit f Including a conpressor
a ¢ahipressar dndaised ool caut-the efrigdiantflanad angemdin Ifrigaast ércuit to a
usef -.si de heat exchanger (52); a discharge tenperature
supropledstalfy mechani sm (Td) provided in the main
refrigerant «circuit and configured to detect the
di scharge tenperature (td) of the refrigerant at the
di scharge side of the conpressor;
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a bypass refrigerant circuit (41) connected to the
main refrigerant circuit and configured such that a

portion of the refrigerant flowng fromthe
heat - sour ce-si de heat exchanger to the usefl-3gpiembheaf006

exchanger is diverted fromthe main refrigerant
circuit and returned to the intake side of the
conpressor; a bypass expansi on nechani sm (42) provided
in the bypass refrigerant circuit and configured to
regul ate the flow rate of the refrigerant flow ng
“through the bypass refrigerant circuit; a cooling

CIdeEMSe (27) configured and arranged to cool the
ref erant fl ovm from. A he heat-source-side heat

ex‘e PR system @@Pﬁ@nﬁeat exchanger in the mai n

tﬁe%glgssﬂ exggﬁm onpgisogﬁ%ﬂ?%ﬁ# ﬁet ur s t’o ?ﬁ% -side
heat excliangeri (23), eﬁdaluseresﬁqilmgmhangerﬁQ)er heati ng degree
detdleﬁehgg rrech ni s sh) Ii Sr O\e’(‘ﬁfaro 01 tig{eltﬁ% assrefngerant

cirdu§f ﬁcgatnﬁgtnéde&mﬁt@t "tlie.edlﬂéha&éhe idiof tﬁﬁ réfRgerant at the

cool |n3 devi ce used for calculatlng the super heating
dischageessidg of3bayompressas; refrigerant at the outlet si de

rré ‘h&’g{%gﬁ%g deV| cg (?@n%a%altgﬂtgnecham ﬁg&gﬁ%éol

rﬁu‘émﬁbﬂ%%r@éh bflﬂle&dﬁ&éfﬁﬂﬂb%gdﬁ&hﬁtﬁe hbatt@dlirce-side heat
cal cul ated by using the refrlgerant tenperature

exchangez e thepyser-side heplegxrbangen ds divgrteds framy thetmaig refrigerant circuit

eati ng degree of the
reﬁ'ﬁ?&gieran ﬁﬁk dlaotf Wg bypass refrigerant
Ca bepask ekpatﬁidﬁ&h&tﬁanﬁhi dddhn&h@b??ﬁs iref¥igerant circuit and
0

super heatl ng degr%%ﬁl—lsd)gg tgg@%/al ue thmngdthe bypass

ﬁf%m’ becones snual | er based: on the di scharge
e npera ure (td) detected by the discharge

t # opolingt devive (2T painifiggredemid amanged ot dvoh tHelrefrigefgr flowsty from
t.hat wet ca% ressi on does not 23 7 Septenber 2006

the Jcatrsoyree-si pr to theuser-gide j heat eﬁcpbwest/gpethp main

rofigbturt S bl o RERchm B A1) 1 e B feopb 3ok and

retmwmu@hmmmfmmdrﬁjuﬁ&ssns equal to or higher than a

prescr ed v | ue (§dx e .expansj mechani sm
& SEPE e Aeieching  BRHAOiE KIS BG) B, the bypass
mﬁ'{gefdragguced to a ?errpet?at ur‘gﬁ\q %gn the pr :ist?rl%jg&lc?t side -
of thel cooling. devine nsedr fcg'ecdeulatmgsyh:t supeflidating cdageet (tSHa) of the
Ia| in the coqling device (27) is a
{nﬁéb “@%F% Wﬁﬁ/ﬁﬁ ages configured such
tiﬁa& h SthédHasisal ontrd] k43 (60
ref r’fﬁgj‘gtﬁgnt circuit Slll de of t he eat %é(tgﬁatﬁrga%({rhuﬂ fhe bypass
expmsxcm mechanism based on the superheating degree (tSHa) calculated by using the
reﬁtgerant temperature detected by the superhcatmg degree detecting mechanism such
that the superheating degree of the refrigerant flowing through the bypass refrigerant
circuit is substantially equal to a prescribed superheating degree (tSHs),
the value of the prescribed superheating degree (tSHs) being varied such that it
becomes smaller based on the discharge temperature (td) detected by the discharge
temperature detecting mechanism within the range such that wet compression does not
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direction that opposes the flow direction of the
refrigerant flow ng through the bypass refrigerant

circuit side. 4. The refrigeration system (1) recited
in any one of clainms | to 3, wherein the ma¥rBeptember 2006

refrigerant circuit (10) conprises a heat source unit
(2) including the conpressor (21), the
heat - sour ce-si de heat exchanger (23), and the cooling

occllfitl 88 compressstnd a user unit (5) including the
user S|de heat exchanger (52), said units being

8‘!1‘@@@ mpsterny(1) recited: in claimi Lewherein when the discharge

\wmi’%%ﬁ G ARl BE b2 )0t BRERMe kg indaniom (1) s

equelb € o8 i1, axmamsa ?&sﬂﬂﬁhaﬂlﬁén((& },) theh@pahsiof GREUREAISH control

to the iquidre rlgerant communi cati-on plge si de of

megnsa(60) sonplgcthe dypassxevpansjen merhanism (42)1sugh thet said discharge

wm%’ﬁ‘%”l'@%ﬁeh‘é&#ééﬁ crhfingl gl it pRSEREV O, (1)

3. rec Il'he deﬂrlgewmn aystenf(1yteaited inlclhim 4 or\®) evherein theecooling device

=

o~

ass refrj t circuit (41) is onnected to t he
(27£a4o ﬁ lafér xEbgry Deyipg fiaw (PRSREEH GO that the, remserant |

flo t so {:{gbs fﬁtfﬁgermxc an ﬁ% (JfSSB M¥ ﬁse(&ilj&slgé}eg?
dlreltmm theat @bpu@s ithe flay direction of tlmlreﬂhgamﬂtftk)mng ¢hroaghl dlwﬁypass
&lgt;%nt gggllnlt 0. device (27). 24

4, The refrigeration system (1) recited in any one of claims 1 to 3, wherein

the main refrigerant circuit (10) comprises a heat source unit (2) including the
compressor (21), the heat-source-side heat exchanger (23), and the coolmg device (27)
and a user unit (5) including the user-side heat exchanger (52), said units bcmg
~connected together by a liquid refrigerant communication pipe (6) and a gaseous
refrigerant communication pipe (7), and

the user unit having a user-side expansion mechanism (51) that is connected to the
liquid refrigerant communication pipe side of the user-side heat exchanger and is
configured to regulate the flow rate of the refrigerant flowing through the user unit.
5. The refrigeration system (1) recited in any one of claims 1 to 4, wherein the
bypass refrigerant circuit (41) is connected to the main refrigerant circuit (10) and
configured such that a portion of the refrigerant flowing from the heat-source-side heat
exchanger (23) to the user-side heat exchanger (52) is diverted from the inlet side of the
cooling device (27).
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