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SPECI FI CATI ON FREEZI NG APPARATUS TECHNI CAL FI ELD The
present invention relates to a refrigeration system

More particularly, the present 5 invention relates to

a refrigeration system configured such that a portion

of the refrigerant flow g EH% mai n refrigerant
circuit can be nmade to byg E i nder of the

main refrigerant circHREBOINGAPPARATIIIS to the

j j a conpressor and used to cool the

?gﬁﬁ‘@&?@g?nﬁ%w ng through the main refrigerant

Ci I TH brebdht @anveHGPRI L8 BtatfehigeBACK GRAMND MéfE phflicllaEingthe present

conventional refrigeration systenms provided with a )

irapmioncrolates ds girofiigemien sysedm copdtearsd sk dhat 8 portipared the refrigerant
n air, conditioner.design confiqur such that_a. .
OV iEGHO0R et oG geTaph PR o S TAGe (5 POthsh 15 rsGpipder of the main

feefi Sr AR rc?rf:‘ﬁi% b LE W tenfrfNo MG RME SR (@@@&_ﬁ%kﬁﬁr and used to cool the
remal nder o the main refrigerant circuit so as to

rediti getamt Flowingeahionglathe nsiimdefrideramt ciomitrte 8 sarcoald stateed t o
cool _the Hgg%hgerant flowi ng through the main

Béﬁﬂpﬁgpﬁﬂi uit to a subcooled state. An air 15

condiii . o thi > . foui _

v t hoiond WPhy 0k 3ehfekl sPlhos BRVAR ity B BoF Bbimpression ype
tefiGgdnglit RErowit, aherp rie 8 air, coaditiemdr desipm cenfiguetel duehtthat a portion of the
exchanger and_ a user-side_heat_exghanﬁ%r; a bypass )
resTigare flawinectiiough  meghiTEtacEat figruitifan Ramads @fbrypg*é thrfemainder of

I | . . e
Bt il SPIB 1S 12 LA opsorand s 0 oo

heCleaeshnt flowidiethvsaigh-bé dain héAgera direniges alsubcmiweisstate. An air
fromthe main refrigerant circuit and returns_to

awa . .
pwll/tiqmpmoaﬁgmrg@ ingthis ##shionés rrevigecwiththe follonjae 3 gain refrigerant circuit

SRy STy & B SAee Tn S S L dp SRt exchanger o
bl Feltigeraf cirb@t E@nkbB® tRthe rhdif \Wfigerhitrod@id it Bech a manner that a

bypass refrigerant circuit; a cooling device .
portibh @i fedefrigemobfloving frast thedwatagoprcetsisigi hegt 9xchangente the user-side

eat - sour ce-side heat. exchanger.to the usersside heat. .

S R PPPEHS WAy FOPLTY P RIS GILL o Bl R ke sde

bEfhkicBRpRRMord J‘S‘}paissse)%ﬁﬁ%ﬂﬁgchﬁaﬁi@ﬂ‘ thdigs previded idkhe ll:v'j)?‘dss refrigerant
0

bypass expansion nmechanismto the 25 intake side
thenitadpoeSgoed toaegulae thectinw rage ofdthe eafrigheant floiving through the bypass

nmechanismthat is, prqvided in the b ss refri ant
ERTRERIPR b RPP R deF 6o SRRt rOl it egigspant Howing from the
?%hg%é%g?—gihg H%iig Exéhgﬁgea F]dgélé LGPERAR he bxdHafge? # thEmabd ﬁﬁig@fant circuit

I Ng VI Cée, an expansion nmechani sm contro

nEiagthe refeipéragtuhze ds retrmed ftonothe biitet b tha bypasxpaasiianmechanism to the
mechanj sm based on t he suyperheati ng degree _ detected ey 4=
yakeriseal s compatSFary? ShGTE eBee ct?fﬁdﬂ%ﬁ#ﬁ@?ﬂl&?g ff provided in

& Crefi i 0 heating of th
e RELR PR o SRRl bl BEELORT oo of
esfii pdradt@t 6 otirle@ bide of thatocling pédes andreckxparshingharign control means
degree. Wen an air conditioner confi ggjred inthis

rerfigumnd toscospel e dpeys XpEIsiongmesbarism-baskt en d uperheating degree

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

of 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 diverted
fromthe main refrigerant circuit and returned to the

o o | . . I
DL R et B 1 R FERSAL oAU W BErr o the woer-side
heft exdpangenin the haiti refrigatunt @rduhtés divewdriainethe imdidefrigerant circuit and
diverted refrigerant is 5 adjusted by the bypass

Esi AP [othe italiraside pd thyicempesssor drpugh the thypass reffigempiogiseuit (which
out] et .of t . [ [ i . .
BBy e R i oS e TSR B AR TR eI i fetigerant i
bd}@ste CIO/RE BRI exPast@Sméchaast NThd R fripefint thet fRM fien B8 Gutlet of the
exchanges heat with the liquid refrigerant flowing
byneas exrantiemmechnnisoeinsthel byprsa refidgestnd sigeyit togvardithe intake side of the
user-side he exchanger. Affer assi ng, thro .he .
HyBRre SO A caRe B AN er and BRI it v e 1 reigeran
186 I8sANbe h&tk@&c@)ﬁﬁ@%aﬂ@wﬁﬁfﬁéﬂ @etha MserCdideChdat ekéhanger. After
| ower than the tenperature of the refrigerant flow ng
passimg threughtthabyresuaxpasiindacchaasm dictempereture of refrigerant in the bypass
u%gr-side heat exchapger, in the nmain, refrigerant 1o from th
G, metsnge@msﬁt ¥ D IEMREFATG L FHTEHRPippKeg from the
p%ft-@bﬁ@é—?ﬂé héat i}&ﬁ%ﬁge{:ﬁ%élstsﬁﬁdé ﬁé?t’tjﬁghﬁrfggf QRS A8h refrigerant circuit.
owm ng fromthe heat-source-side heat "exchanger to-
Chaseyseitly sihd acfhigatante ¥ thariyypassi mafrighemtraireuit coly thgdiqund refrigerant
circuit and, in turn, is heated. Since the bypass

aQymedtom thedeszanmsasids hed seehaness do ts usgr-sidedieabayghangein the main

i r-ol ] S j .
R S R RSt S i RSB Dm s conrte
6P ah¢ REpaheioh CRethanishe cdnpPphsseane fsutty @iadnhe Gupetheating degree of the
i.e., the superheating degree detected by the L.
sedpeara ot ithy) ol refethaereling Aeyitrolththsi Bippss eelidgpmnt ofrguit, ie., the

i ghe n cr J ' ree.
e Ry B R A LB . e o o
BighérUihhn RASTEREbéd EpeeRalinpe d o, itDrefi@persie fRMEnd through the bypass
heated to the prescribed 20 sqperhe_at[ﬁrég degree or .
refogezat efitspis passagr traught e taveling dgkise Andeisoheatadeto the prescribed

. _Meanwhil e the refri t.flowing L h
SHRRRIGRTR Farred G2, v hefolt PioGpae f Y08, el ‘B, 1 %' Yhnpressor.
8RahRRI Re RA$HPEP AL R HhBligh GO MaRSBRTEIaRCilcit bI'Be cooling device is

amount of heat exchanged wth the refrigerant flow ng
ténies grh at $wbcdniph stater edrrdspandingt toc threcaoundfoft heat eychanggyl with the

device. In.this , . the air conditioper executes .
s i SRR e dhes SRSyt SR FaP L i dn this vy,
friefalr BRARBRer eRechiled WhiAeheh LUYReC BRI Such@l hariBF BB the refrigerant
circuit 1s cooled to a subcool ed state. (See, for

fxwinglterougtht emain wbigerapntirchit)is coeled ENG sUbCOMRENETe 1 £See, for example,
%‘?pa ese Lai d-open Patent Publication No. 07-4756
teeh LOGSURENtAY) THE | NVENTION 30 In an air conditioner

kaﬁENﬁ%O@%‘iEN?QQ above, since the expansion
mec

anismcontro nmeans controls the bypass expansi on
e C hganse L hidspen Datedt Rubicytien NeadT-A7sedegr ee det ected

by the superheati ng degree detecting nmechani sm such
DASELOSURE, QEAHEINNENKON: ¢ of ¢ ho 2

In an 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 degree, the
refrigerant that exits the cooling device and returns

to the intake side of the conpressor has a ) o
wifipgarans shap hypadseg theanain r¢feigerantgircuinangtpasses thaeugh the cooling device is

rescri bed val ue when it enters the iLn Lefriger .
BAPE o Pt et F b s et e Y5 Bl the cooling
AR £ATEEms I e ARk of e chRpfek @R had Y sdpeMbhtify degree at least as
through the portion of the main refrigerant circuit

bigh ehthe preserited vilde when it ketersdinpmais seftigdrant siréyit @i thintake side of the
super heated even after the refrj.ger fromth .

S¥OF P PRE AN TFR BUrEeR A i%ﬁgﬁsﬁ%&%%@%ﬂmm of the
gﬁﬁ I‘éﬂ@e}f'aﬂg irRE IR inRE RS of Ry @W ?] sortiﬂﬁ.lfﬁéigxﬁ% up&8eated even

egree o t%e refrigerant flow ng F rough the min
afedrthegrefrageianc fromuhd bypass réfrigeiabt girchit (which basgmesed yhrough the cooling
increasing the flow rate of the refrigerant 10,f|£¥52g L.
ough the main

feiies) greraen dhepgiyiis they wbeqoling degregof the refrigaryy fopine
; C % _
A
fiswingiliroedt BelbypassSiefpefant ciniigtherehpdccelb@tingthe egbaagttof heat in the
that exits the cooling device and returns to the )
ronling slevicele Hotveypre singe ther iypassr exppugigpsmaehenism is controlled in such a
uper heat.i ng.deqr { .l eas L.gh h '

e ol Yo R0 el B8 el UG 3 bl ARkl of e
tdhyedier BlVags 84 4 BEpethiing Bdgréc0MI1ad a€ highWistthe BiRsdibed value, the
be 15 increased by increasing the flowrate of the
sublcpolipgrdggree jofi thetvefrigpreat Sowiagthngughthe redin eaftigerantjgigcuit can not be
obj ect,.of the. present inveptiQn is to ke 1t.possible.
Inghersed, b dncaessing BANg BT it iblpeaie by BpirLpmiegBpLofrcui
f 1 ovhOgbiellr FUEE phdientBldhtibR i tOBERNt fokdibibitd indfeade the subcooling
refrigeration system configured such that a portion
ddégreend theedefriggembflowing dhwongh tht meinghafrigerani gircpig fin 4 rpdtigenation system
circuit can, be nmade to bypass the renai nder .of the . .
FRAIERTCS PG BAA RO af dhe e ig 3 e figighe naim e igfpapg grcutt can
Bé ?Sde%g bPbastnE PEHMifES O thePdintefitetaht GGk sd 390 return to the intake side
refrigerant flow ng through the main refrigerant
of  @mipresser and usadhic omil ée refrigemant owiegd thrapgh steingain fiigeeant circuit to
in_accordance with the first invention is provided
athroledgtats. refrigerant circuit, a discharge
t ?”E%ﬁ%géfa%og %g&&ﬁ R RERAD hﬁtﬁ‘lﬁ@ i RAR R SR8 Wvith a main
circuit,” a bypass expansion nechanism a cool’l ng
ebfhigeeant ciaciit) pisoleagd tegpetagiiedeteteing atetingisie albgpass mfrigdvant circuit,
and an expansi on mechani sm control means. The main )

P BYRESyRIPARMOTCRechaREMm; droolippdevice, tHphealngdegtge detecting mechanism,
-SQ e- Sj t h , . .- side .heat:

ULk USSR, cSHRNAES, POE g P00 AR e o

BREMBRLSE Bhéf-sPuirod-kide Hedt BxdhbiGzelBind a (edsidg BeABkchahged UTle discharge

and configured to detect the discharge tenperature of

temweragifre dejeqting meghanisye isdireddrdrip thegnaje refifigerant circuit and configured to

B B0 e e BERS  BFP t FA5Reigh St compreso. he
s@m &Hi’gf%ﬁhn? biedhitti 8dnndQeProRRY inhidRe@betmte it AADRnABred such that
fT'owi ng Trom the heat-source-si de heat exchanger to

& portios of theircfeigetantflovdng Framgbe héat-selirecesidelpaf exshrngepto the user-side
e el G 2 A LK e o
RehA f.te§§:§r.i PhefyPYds 485hnkiBn IAEhAARAS okl IrARE ByPass refrigerant circuit

circu
3
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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

aﬁaﬁorﬁ@ufeqemsfeg@laﬁemb oo B ST the GefridBratis Qowhigdtirdightthe bypass
exchanger in the main refrigerant circuit using the

refigerane cirenit. t Ahe ceclingsdavive ibypaftguresk ganarrangedricc pemithrefrigerant
nd returns.5 to the intake.,side of the ¢ ressor. . .
BNGink Holt e Bersove Site DR st arnsh o e G TR S hkhger n the main
E@%@} | GRS HalbyFsk SkiiahsiBf hechanism and return
ié):on |%ﬁ%%ﬂt%&gatﬁ%%tﬂ%%f%@%3ﬂp%?h gigtblyﬁg gtﬁgr s(jele ofec atnﬁglan e
toefhei igekantdeadf thheooprdssdr. sTlhke superitehtinge degréen deteleing ceechanism is

The, expansi on nmechani sm control _neaps js configured

Povidshin e bypres SRR B A RO AR EHL R deferile é‘&geﬂwa‘i%degm of
BUASE RSN A A5 SRTRE Ll e 0 THEELARED. Mchaicn conol
hdardag caefigafedt tb @ ofitedlrth@bypasd expansbmgretanistiglaséden the superheating -
bypass refrigerant circuit is substantially equa

t .
deemecdeiacioeny hepeH AN dperRe el ing RECHyaISTRSIGR T4 ghe Superheating

rescldi.bed. superheat | ' . .
R S R I et R
& sipRrideirClepite. MROVHAR of fel@escibultuperkéthitlg dédied is set based
wet conpressi on does not occur in the conpressor. Wen

othe digcharge teniperagure deteeted b thet disrhpuge desenersigre fgigetinggmechanism to
gobtigﬁ_%%%thg liquid %efrigengnt 15 tq%% }s sent

B i RIE USSP R EEoB dge HERYUR G RYBYIEE" ¢ he

usetytzh 48s BieadndRionBPR $BErated id EdlingBiode  Biorfi @S AN liquid refrigerant
circuit 1s returned to the intake side of the

thenisrsestsfioom tier matybourdeesideyeat sxchanger itqythe awer-sider hegt exchanger in the

(R SRR Py 8 e f e ek i O PR GisbSH Tnbugh the bypass
\:egl?ér*:!rﬁﬁ @ﬁc@b{%ﬁ bRVRRS Frof R Wﬁ%ﬁ%ﬁ&ﬂ) whil€the flow rate of the

gerant that flows fromthe outlet of the bypass
hpankiefiigenmt ikregslateil oyt the bippasa sspansibn ingehaism. c The iftigerant that
0O toward the intake side of the conpressor passes.. -
A G ?ﬂﬁ @uﬁ?}oq_rh th s EEPAHAR FEEhIRR Y (o, Bpaspyreipserant cireu
5 1t SAG P gl AL OIS coon gy ctanes
Boat Rt thie. lighiid esfripassi fgvibd g het haat-byipassde ke rexclemger to the

mechani sm the tenperature of refrigerant in the )
psFpaide heat pxchanasht After RAsting dhrpugle the hvpgsy ggpansion mechanism, the

VAL Bt Al LR R S oo

Bowaly fidin thicheaPéotrdeadide Igar @whanger touhd user-side heat exchanger
Consequently, the refrigerant in the bypass ) oy
incthe mgény refrigerant eirnuit. Gossragentlyetheirefrigerantdn theghypagsirefrigerant circuit

flow,ng from.the heat.-source-si at. . e :
R e
Réak exdbng¥Gh thieMndid! Fdrigdrant REEICshd, Bl AGE is Bdabdd| Bihdg, Similarly to the
the conventional refrigeration system described o
pmaitonel rpfrigertion gpaers descpibed premionsly. ths baness expansion mechanism is

g%h%k]éﬁetﬂ? E)\é)atg%g%%ﬁ an%{y&%&%@lﬁﬁ%ﬂ%ﬁ’u& ﬂ-@p t&;r@ glllpe%gt?r?g degree of the
[efigrift TR Mhe Blitldt T @Y IchSlingO Heville irf B! bypdssIfVriEeRant LireHlig ie., the
bypass refrigerant circuit, 1.e., the “superheating
siggrheatinge tdegee dddiyetedh ebys ulre r superheating ddegree dbgdctiog | mechanism, is
mechanism is substantially equal to_a prescriped
bstentiallyrsopel ta@gwré%s:-’lg%6f1 SPEeRNyetegRS, @Fdﬁh@r%ﬁ%‘wﬁ through the
the 4

4
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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 refrigerant

flow ng through.,the in fri rapt . cirguj i :

e eneragt Ly el Bdleh Bllp-BAEB i el ey o e

FOLHBSP ARt RAtiA® depRe BERUBtreRiNiREas thX GREKYeide Vbt thet Bfnpressor.
S refrigerant flow ng through the bypass refrigerant )

Mearoiile, be refigersntoflowige deronghethe paie vefrigeranirififcié sidp of the cooling
onventi al refri rati on syst.e his refrj ration ,

&t & ol 36 p o B S sRMpsPRRCIE ot pBoiu o AT ReHanEbd with the

reHRfRE Al 11% HRRER heVR S MESLrRY chhif SBRRSAIRR device. However,
negﬁanfsn1c ntroF né%ns to ﬁ?%ﬁtrgl t he bypasg% -

etiRa i conveme ofed méfe peratiansy stetnh thds refrigetatioh syskea is configured such that

superheati ng degree of the r frhgerant flown
P Prsergibet FPeEAFARLE dceste jirueq Y. Egpansion mgAhagismyegairol means to

& di ot QI e sEpedhGiting d f th
SRR SRl RAMOESR0Mankdh JuAEIRLO R TS Bl Gung dgroof e
BRigernt S6ing tidowgdl thebypiass rafrigamgtcinini -eambd sec baspd ers thie compressor
does not occur in the conpressor. As a result, when

disrharge fampgertarstdclorisdon gha dicbaigh tameraie delgefingrmeqhanism to a value
iggt:{%}grggvgsr Ireqv%er:tacrc])ﬁxp%e%éirrn(f Htﬁs ygpoctc lﬁle ae{ ég&é:ﬁ:rgsls&e of the

_ r- 'S sufficren super even after the
ref K geesint whe®fhd REikyRaShwigf threighahé poitios Wi tthd whlnCtefrigerant
has passed through the cooling device) 15 nerges
diteuitew the, intdke dideowf the compressor ir spfficiailn Fupgrhenigd,gven after the

t br ou t he, bypass refrigerant. circuit_ c b . .

et aiye VR erEerE SR ebish i bessiE ik dh cooting devies

RRed thsRtitRInIEOK Bt 6%&@&@6&&%10%%&0&@&& WhssGafigerant circuit

wet” conpression in the conpressor. Thus, the exchange

@ bhémteased hyhredeieg the yaluelefhe preseribedd sunschrating degeag to Arjextent that
he subcoolin degtee. the refrigerant flomﬁnph . .

GO BRIGAEEE PP o e solfieesion (e A reipEe BPheat in the cooling

dé“!fc’é%@ﬁ e 'acc?e@erﬁeﬁ qhd H3eLBldoRRe AYRELHT hB rSFgQhEtMGAng through the

with the second Invention is a refrigerati on system

maio oefdigergnttoirctih earf berip¢reasadient i on, wherei n when the

di scharge tenperature detected by the . discharge.. )
t enpEFTHERTAORYPIEEY lpﬁgcq@@ﬁ%m'gﬁ#ﬁy cond jnyenfign i3 frftigcration system

éc@@xrd}ngl 0 RS Hrdt qﬁgen\(ig*ﬁ,g\%{l%'éig%h&xﬂé R RARAE detected by the

cont nmeans contr bypass expansSi on ‘mechani sm
disuharge hahpesating detbctinwmeganisaripequal tore higher thdnia @okstiibed value, the
tenperature | ower than the prescribed value. 25 Wth .
PHpRRSiqreechgRipm PRIl SRRERTADTRISARE BRAsSERBINIOR gapchanism such that said

e YO T
val Weth thib efepp@ivhi sostemWwhdiathe gitinamriteaperaarnistected by dhesdischarge

the bypass expansi on nmechani sm such that the )
smperiveatdetrgtion gnesharismt ise smallerj dan o tprescibdn yalupr ieggxpansion

S BRSES] b kh EFgol pl 54° et
SpEihE (H'egre%@meh@graﬂ‘ A6wafg thidagkl tieypisdefrigerant circuit is kept

tenperature detected by the discharge tenperature )
withis@trangy werhwai cmyiressisgulaks nat@cenr imthgivempressns. Mrenwhile, when

@lra E%&l{é&ﬁ%ﬁég&%&,dg@%%}d%?ﬂ@oglyﬁg{: g{,plgllf#ug? #%g&tlﬁlé mechanism is equal
ttotHr%%fér 3R Yy ]?i@ 'gé@@ilh&%ﬁéyd dtichbftditing th SuFerRana @free of the

mechani sm contr o
refrigerant flowing through the bypass refrigerant circuit, the expansion mechanism control

5
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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 value. As a

resul 0 ol_that prevents. C r fr

R shr Bk bt bp G S ek S ERTRNE 3 oot fpogure detected
fhk QisEH@Ed enPera®dNEdt&ting RRkhniel 8as@Sesitb @ il alei 10@er than the
egree of the refrigerant flow ng through the main

preferibebvalwst circuit by controlling the superheating

" o AF §arults egimpl e rRERR o SREPregROr S (g ingein Al g1 eeheated stat
Ll Qe Rl viite %ﬁ(ecch\gﬁﬁ SolBatifIEEAnP aRYSIBgIdepled oﬁl?& refrigerant

necessary to provide a separate refrigerant circu

flowinpg tlavegtt thegnaiv eefrigetanngrouft iyheontrolling eébs superhedting degree of the

refrigeration systemin accordance with the thiyfd

TefrasHAY Gl @?@r%&wﬁsoﬁ%ﬁ%&n@ﬁﬁ%cd@t@aﬁ% th, gost of the
[ ngd..e ' t (F=Y h ' {.C

telietayfh, SEER Corl BO BN bocdf BEUEIS nir eck Ay ROPRAVICCE separate

biderdnbaitcuitifer prefehtige owilicafih®ud the céhipressgh t he mai n

refrigerant circuit side of the heat exchanger flows,
i n A refrigeretip pystonin disprsiaecs Witk the Bixd dpveatdan i tsfrigerpsion system

efrdaerant.fl ow t .ger
SeET A Y e ol S RAPRR RO Bl AIRERN) peat exchanger
KfrArg fURY ﬁﬁﬁagf:é confiBared Buchyigh tHehefrigBratit flcRfifig Bedugh the main refrigerant
circuit side can be cooled to a tenperature that is

¢irppisrsiderod the beat exchpraenflowe it dirersiop dliat joppgsamthe flovt digection of the

outlet of the b s.refrigerant citcuit side of the
ReiacTay Spd Sro RS bt RSB riflidet e

C ONfuii ki€ Fhfi§tedtionRPdterh NBe Fe@igerAf flaWingthraug We HlafmYefiperant circuit
the main refrigerant circuit side thereof flows in a

tils cothesncled tit 2 opposbee thatis fdveew thtintee teimperapire efhe refrigerant at the

AR e U AR Lo
£tk SECH thid (R RSpdrith PG MRFouBN PRSRaih @éﬁig&ﬁﬁﬁi_ﬁtcuit side thereof
circuit 1s used nore efficiently and the subcool i ng

flegs ea diredtion thatfappgses et fléw cliviectipnt ofi thei géfrigerhms fiaiing through the
efrigerant gircujt can be increased even further. A

Wﬁfg gRRArcEl $i88m i n accordance with the foutth

i nv [ :

e Bl Bl hdriP et Mobhg Erwh R PARSE refigeran

titvmitimiged medre effiefently and thewsubcoolingrpegraes the ddgeram floméng through

unit (including the conpressaor, heat-source-side heat

ths Apithgaieeragheircut an ba cratrdexenigher. yser unit

i nc . . he Iz . : ‘ :

o e i

£ROMMYGHtH 41y dheRE tiefirsBtoghise Giventionk) Wige¢iamlie main refrigerant circuit

comuni cation pipe. The user unit has a user-side

eompRIises vheahsatreminininelvding ithe commiesserebeat-sower-sifdeoheat gxgbgnger, and

ref.ri gerant conmmuni cat. on.pi side. of, ¢ - S| : :
irlipk SR end R e PR e B BRI el attBRGC L s beine
Eibot@f tdgB@er BY fal 1ERN@ Mdfrifdrai ddghrinihi QUBA pifeCandSL igasedind refrigerant
When this refrigeration systemis operating in cooling
eaiaynicdtion ipad d he veer poit hasge.psamsidqsexpansion mechanism 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.

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
p|pe after mhich it is expanded i nside the user

e?vdrag @Aigz% lérgF gﬁlt% h&%%ﬁ%ﬁéﬁgt 8 c?ﬁl%l I%y\%g %octg %%91'36: L&Fdellvered

Ry aet @k M DBi§¥ia PEFigdrbnGosfintcBtibropbd) hRESAHIEh mdzxpanded inside
turning into a two-phase refrigerant ~flow even if the

ﬂmqaﬂdmnefrlgerant comuni cation pipe is long or the

user unit is i staII din.a Ltion than .t

noats € Batle e efEeren fwigadio eh e i REnecr gugunicalion pipe can
E’é:ﬁllé\rzén'téggfr&ﬁ ebdiiRratingidub GCTRNbreBRRSHR thtMiRUED, 4 R®-phase refrigerant
user -si de expansi on nechani smof the user unit can be

Bowp preasis thd liqiid réfrigefant @emrminictios pipt éntong) orthe used anit & installed in a

wth the fifth invention is a refréger tion system
highasngsifign thie the fiFatHoMRe BRLi GonssaRently; apmarpalyfoises pgeuing as the

I Jed. fhe. u
HRBEE el ol Y Bty kB o Aion Pl Ppichf oF e, s it can be
stipplessetia the l'iquid refrigerant conmunication pipe

and the gaseous refrigerant comuni cation_ pipe.
thid rfs@emagerr sstesn i gecortanceawish heafifth ynvertiansisa r@ﬁ}aesatwn system

are .arr.an rall,el Mﬁt e 1 r
%cgﬁlﬁlggt h dg{ 1Hv£1ﬁg%twhse6edlr1 8 unl of u?er?nﬁﬂg Fr% r&p&jcd the user units
behgd l@fgad in paMANRINnd AlohAdttedi tBethe AbAl sbiiRe @Lﬁﬁ&:@&lﬂle liquid refrigerant
refrigerant communication pipe. During cooling node,

@dmenmo@en Pipg angd ﬁfergag@pamﬁigeew Fergmphigation pipe.

S|de h at ex er is sy bcool ed
coolt B TafEeRIOR iF et PUBRER of B MBI 68 orFhecglin efaliel with one
ﬁﬂ&ﬁlel‘ hatlbshnb&Ed t0GE ARt sﬁﬁmﬁk ¢Rlthe Hs’fltﬁﬂ Bé&frikdta® communication pipe
branched nmanner. As a result, the refrigerant flow ng

artir thagfesedue refrigaiadt reimigieationt pipemidwingacdoling pigss, ¢hencondensed

AR rab e R et O SR B S e B R gvice e
QISR ENBE R ufifs WY ﬁ?mﬁ lréﬁ‘i’g&hﬁttcﬁhﬁﬂﬁﬂc%ﬂ)ﬁlpe ina branched manmer.

refrigerant to the user units can be prevented. BRI E
DES&R FEFIIONE i€frigetdnt DiRMAE NESudh thelliqnid relﬁsgeaam cdrmmunmmon pipe can
diagramof the refrigeranf circuit of an ai

beoPIaY ™ ehaRoratIE s 10 by BeSSHTE AIEHHIGHLC wosphase refrigerant
flgxfz 'éh«? ik %Eé%énéé/ St a%run'e{']enaﬂ:oqf? Elgﬁ'ﬁaﬁﬁo%f ﬂafrf p{oecﬁé? {¥er units can be

I nvention ur e I'S a cross sectiona ena I C
preestitedhowi ng the structure of the cooling deV|ce of
the air conditioner. ﬁHEgure 3 is a block d|agran1of

BR&EEWEHWS&FF BRAVEY@%t i oner. Figure 4 is a
| | :
N.b i’ e i ?g%hé%#ﬁfp Swﬁ&% %ﬁgﬁ ?rltléeﬁ'gl? E]?Lgiéto&}ﬁﬁ}‘% rcgntgtflontepﬁlat serves

m e@tenﬁfodﬁﬂbm od ﬁe&ig%faﬁﬁh sysedmar@t:@tﬂamu Nithibe pz’ﬁ&nﬂﬂiﬁemion
of exchanged heat and serves to indicate the state of

t heFigamt? iex etosyrrgetidnel sebematictview dhomiingdhestruciuregthgcooling device of

ﬁlg Eug lélgnddioner !

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 relationships anong the fl ow

rate Letri.ae TP : Y
ighteBizelalf e GACOPRE bl Pige MUMGRARGLVRATRE through the
@Eﬂﬁrrbﬁi%&ﬂaﬂigciﬁﬁﬁ kide ophe khslingdleviet.r i ger ant 1 owi ng

through the bypass refrigerant circuit, and a val ue

(t Hiayrei6rieis plat shegyingthe relatioashups ampng dh i rfe qfitee refrigerant flowing

t%?n{,urg ee.rba%nt %gﬁfﬁ%n 'ﬁgct h%g%%ag% @spggfgicatfe}lfg;t%nfg&fp%teaﬁng degree of the
Rfitkdnt ABGIngZhitRBh (ROMPER refigerand Sirduitl &R a Valué (8Ca) indicating the
l'iquid refri'gerant cormuni cation pi pe 7 gaseous
subbodlige degree eithwrefiigeaant Anwjrigghrouglpthewiain refifigerans eisgwt.
Lr.cui I eSSQr heat - source-si de heat
ﬁt@ﬁ!ﬁ%ﬁ&@%i}ﬁ %M# "te 41 bypass refrigerant
Ci I guif cofiditiBydrass expansion valve 51 user-side
expansi on val ve 20 52 use-si de heat exchanger 60
con? r deatwoutce fidithi gh pressure refrigerant tenperature
sensor Tsh _cooling device outlet bypass refrigerant
t enper®EH® sensor td di scharge tenperature 25 tdx
max} ' Yol erature tSHa neasured
supgmggﬁﬁﬁ%g&a?%%ﬁﬂ%%@o%g get superheati ng degree
Pr ef erdagsbukrdfiogtirae obramahicatiom gipevent i on An enbodi nent
of a refrigeration systemin accordance with the
pr eb@maip ERTABSUGRE | 30 now be described with
r ef [ ence to t he draw ngs. (1) CONSTI TUENT FEATURES OF
THE“ A'RTEERDI TI ONER Figure 1 is a schematic di agram of
t heps afehi @RrRxidetehtCtclian@ér an air conditioner 1 that 8

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 superheating 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 | is intended for heating and cooling of

of fice buildings and includes one heat source unit 2,

a plurality of (two in this enbodinent) user units 5 .
©6veA et e embedipantpfiagefrigeration systanyin apcordance jathathe present invention.

QT ) S B o
ket fourceliP@ier Bluralltyg bf thid Ehodnedi iebubits STédrnbéskRin parallel,

UNI TS Each user unit conprises chiefly a user-side ]

evpdmsidoefrigatantcdiminisasion pirge and pegasdounrefiigeeand nips for gonnecting
ser-side he exchanger. 52, and pi pi ng connecti ng

{ir B ST POt HEH S et s embodi nont,  t he

5 OGBS URIPRREATURES ¥F PALIUSIAR UNIFSt 1 ¢ pover ed

expansi on val ve 10 connected to the |iquid side of the

us eEachiuder unite’ cenmpisan geeflb2 ufapside kepasioposkre 3l (user-side expansion

regulating the, pressure and flqQw rate of the
meshanism). rvser-sids hept xchamgefiontdpiping sonnecingdhese copapgnents together.
BIFUANASHRRR, e 1005alidh St R RSk 8K PRI B v

donnédiddsto eeiyalididetof tHehBertkidrhentixthamgerss 2dopthpatoseiof fegulating the
an indoor fan 53 for drawing air fromthe roominto
prResurgrAnd flawatg|obtierefiigerapia dn tivembedimens the user-sida feat gxchanger 52
exchanged .bet ween. th Ir.in the r -

FRFPRO R TSR G aftel ool P crchabel B Al B iside s room.
R{RiR 3mB6dimRat, theberGaliS T dduihded MEA B offan BBIEortdrd\ing air from the
SOURCE UNIT The heat source unit 2 conprises chiefly a
wompnieshamitand blpvingit beekyous ed thatthept opn by exchanged between the air in the

e et oG o SRR Ber fide pos R g oo, 0 €
(f{,gccﬁwmm FEWTTRES OFTHERBEAT SESURCEGNET Ci r cui t

aliquid refrigerant shut off 20 valve 28, a
gasEmisat wihrde goit 3comptises chitfly 9 apmpregsor 2 adourefayisgleetanvalve 22, a

I ping fqQr .connecting,these co nents.together. . L .
a0\ et o G SR e D4 PApasest ARy 27 § padke cirouit 25,
SREBLESROL cddiRk devicds T, YAFpRY réfigerght@ibhit £1, MqRId Rftberant shut off
serves to conpress the gaseous refrigerant it draws
vahteo2, apetcbus rElifdgetont shuieff wbtec2®, and xefifigeeang Pipirg for connecting these
configured such that it can change the flow direction
GMPOBENtE 1AgER i ger ant when the air conditioner is
sw ' S35 G NPRLE BonpRRER: that is driven b
Dur%ﬁ%ﬁgbo%ﬁﬁgﬁﬁgggghhgg%gﬁnggtsg?ﬂeeg%schgggersfdg oﬁmn v an
élbaric oot asd srved 1o tamprbs thypgassiud eefrifertuitét draws into itself.
heat - sour ce-si de heat exchanger 23 and, connects_ t

i nt Bhetour-gay slectaryalys A fssoaBgured such that i canchaper e ng direction of
{hg fre{ S1 g?erzrri]nq%hgﬁ E}%t a'ilorfofndl)‘ﬁ% %’rg% u tc(hle&] %tg@érg%o%%%ﬁﬁ? %}ﬂ&jhcating mode.

I ne ur-way se r va

Bl @olihg mbia ivdhhets thkidibdhgrgs Sidlk bNhe BB pressot 2 CONhegsSide of the
the discharge side of the 30 conpressor 21 to the
hratsoes-sids hdayexchanges B3 endednnoets the intgkervide efohin eemprepses 21 to the

i ntake side of t compr.essor, 21 to. the i de

e aeiPeBu At A T R OB ot 3 AR BbE el groorvave
)] gié% ih F@%& ﬂ)gMeaﬁwﬁiw oY heaBASRbAS, it\:3hnelts Ak difLBWRe side of the
in Figure .

compressor 21 to the gaseous refrigerant shut-off valve 29 and connects the intake side of the
compressor 21 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 refrigerant

and air, the air serving as a heat source. In this
enbpdhiiRAbedihRat, RRAHeaSDuFEidéMeht ekchapgB2H BRAKLWIFnuBEtype heat
outdoor fan 30 for drawi ng outdoor air into the unit
eqbangknwinfiguried td exdbanget hegbbativesn the atfrigerantiand eite Hgrpgleserving as a
5 betweep the qutdoor air and the refrigerant. flow,n

AT OUBR. DHOSREROs S 4 Rep RIRE R 2 SO IBRGLI 80 oGk fan 30 or
drbvih edﬂ%@lr T8 Thto thb Gnft SR HRAMAE G BAREUEXDINE 1R Ml Bexchanged
24 |§ an electric powered expansion valve configured

emwlecar thangedbok air eqdilthe eeftiperadtl fowingt thraufphtthe heat-source-side heat
refrigerant flow ng between the heat-source-side heat

&% + 23 and the user-side heat exchangers 52. 10

The, r gcei : i JINE=TN} SIRALany! lectri d
col PGP ol e hfRAuRente Bl GIRALEDHI X an clectic povere
Bpaisicoueconafig@ed 881 arfangbhgepulad tinflow s4¢ of thdeefhigatant flowing
exchangers 52. The receiver 26 has an inlet provided

entween t-squenersidsrhegt exchangetont andribe usgreidahead exqhasgers 52.

proyi ded.on,a.l ower .portion of .. th nt ad. T
"t ErS 57 8 R Sy Bl iy e bR Vg berveen e
RABSuSRLYi feSticai SRhASBRIBSAnd hisdifidetheaekcRidgers!32. [Théltdoliver 26 has an
refrigerant shut-off valve 28 through the bridge

ivlet providedon aripperpeortiat of e conpintgandanoutietproddgden a lower portion of

B R e s T e

34 Sidi ke BRfid fagsank shiuste alve 26alnvag e bR uitP§. The outlet of the

bridge circuit 25. The bridge circuit 25 conprises i
feceiver Qas konnatto o BE aodling 26vice 31 aed tleelcdnaesied o thybeat-source-side

heat - source-si de expansi.on valve 24 an he recejver . .
AT e e e L BTt B A B S MU (o e ciruit 25
re : t : ' | i

e e B o oEr S ang e oocn e

heapsousdeckidehsphnsionciabveddrand B febaives 26N Toe blidger dreit 281is configured
26_from the heat-source-side heat exchanger 23 or in

to,
tusl thabcregardiessel whetherithe refugsrant; pwing Retwes thenkest- outce’side heat
' . f i i :
FRuhSF 21 SE' 00 AP ) 2 R38R 2oL 20 o e

fdapvoupst siddieht @ehanghe2 hadhto I necatvesi2d drobetht userahlegatrexchangers
23 and the user-side heat _exchangers 52 fromthe

Fthegefrigerantflowsdutethesecerar 20 fpom the ndst pf the rcgiver Jeand is returned to
heck i . . ,
&e eﬁov&\é)%gh\éget%v?& !tl?e %?at-%gﬂr?%gltdg qlegp el %'lea}lgeég%j’ %ﬁ& tﬁé] %ser-SIde heat

refri owng rrom e user-s exchangers

SRhirpeRrs frém eheRilet SI0HE EReivedRs. NBRie eciliadlye thedBetlovalve 25a is
the inlet of the receiver 26. The check valve 25b is

eonertest sodis doditest the refiigesent flowéng fegm theawerrsiderheatgxsbangets 52 toward

B SRleS R 2L B ROR nRhral i cvave 250
ERaEMED %o difde tHehefiserdAl YSviR® FroinSthe BERIAGEESAS HEM exchanger 23
that refrigerant that "has flowed through the cooling

Weardethe @sér-aifie beat exchangeg $2te tignlotiof the reofiveri26. e cliegkvalve 25cis
26 can flow toward the user-side heat exchangers .
SPRBE AR | T bR et EePeD ot PfAE Aevice 27 fter exitng the
! i ! 1392 dg¥é Ekeck val
S48 AR e LR MRED A g I Rk e
$3dolw conated sutte tHae adfri gcoant dleat diasl @otved threughhiha geolir3device 27 after

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 path between
t 8 QUM Giasi (1S [ fies
DS SR8 U8 AR e P URIBR -8 ieoptapgr 23 nd e

3L side hdabxchhinden 82 £10@ 6 Vs in®.thHinlENEf the Ruéider 26 and is returned to the
refrigerant shut-off valve 28 and the gaseous .
Hew pathbetaveen tiabpatspareeaide beap gxcharger 83 apdktbe uyr-side hert exchanger 52

liquid.refri t icati ' 6 dth

it dgtine FPgapemde bR doon pipe 7.

r _eS'PE&I‘idlﬂ@erﬁ%Jﬁﬁ s hﬁt%‘ﬁi Fh1veelRrand MeAfikedud FeTH & sh@bff valve 29 are
S

pi pe 6 connec the user-side expansion valves 51 of
tdneewsbto dhv figuid tefrigenant | Goquinwhicatipm ipiger &nands thet gasgus refrigerant

|ve .28 of the heal .unit 2. Th _
%/M%WIQHEIQ?O%S‘SEFE%%ﬁﬁ& I efrigsrat Sortim egqjlzsgg pipe 6 connects
ik d&s-sid e ]Baéltsﬂaﬁ VHREY 5 5414k DR Ani€6GH ARARNRI refrigefant ﬁgutg-off valve 28

user units to liquid refrigerant shut-off valve
affthe hdaesohsatuni AU Thegasenus rddrigerae comfrungetiatipeT conniedts the gas sides

conprising, the user-side expansion valves 5 1,

3B UssT B P PoPESRER R 28 User U i B retecrant gip-offgplve 29 of
. 22, heat-source-side heat exchanger

gg%gﬁég%?%gﬁgge-side expansi on val ve 24, bridge

Ci r'The tefidferartaiRui &omphising ithidl uskrisiieréxpedséont valdes 51, user-side heat

shut-of f_val ve 28, and gaseous refrig&rant shut - of f

shange P 2a pompreriae & H.dau wejetakrstor yalya edt haat-paurce-side heat exchanger

stitutes.a main.refni I ECUl byl ' .

FIRHAENR IBbiGO 228 ek S5 25 Reflier B 1Rld rofigerant

ERi-bIT9evans, afd pasdbds rédftigedaht shQV BtveadnliiRion@d tedtdpeter Sequentially

enmbodi ment, the cooling device 27 is a double pipe

troatitutes @ nninyrefrigsrany pigaut 10 thetdircopditipasd. of cool i ng

the yefri.gerant that fl.ows to..the user.sjde, hea .

exc R e7oH B 656 7a s A= SR g RN AREWET] | REPbe exlained.
heaf SRWMHRIRAAE the@oliRX AAAGIET is 23oublB pigeitRat exchanger provided for
enbodi ment, the cooling device 27 is connected

the pwpese dfleeclingdhs refrigefBt thaidlavsdo theiugkysidsiheatigkehangers Fhafter being
bypass.,refrjgerant circuit 41 is cted t.o the main .

PRBL e heEraThe S eth e Deaget 7 P eyl g Soblibg device
PPRLhReRl bhiRes ﬁ%%&%@% arld BV A lciom s41e

heat - sour ce-si de heat exchanger to the user-side
heaThe kypuas gefrigerai? dirsuidli4V e tcenhebted rto tthe maki refrigerant circuit 10 and

refrigerant circuit, 25 .10 and returned to the jntake

«Q supf thag Fppetian of she TR FH?&Y% &om §l,° hggissource-side heat
f0i ' ' ' ' . N

EAGS; 2 64 8 o P QRS Bofh i AR5 et i

o Ak edtivngd td eheolntdketsidef oft the doepedsseer2126Move speziftdally kthe bypass
val ve 25d of the bridge circuit, 25 and cqnnects _to

tefigerant siroudt 41 pempritss A g wirewt te diaybranches demcthe Cippyit portion
4 ' : Coo
810 BRPREBE B OBt WIRHRIL e 50 16 AR i 25 ot

&nkdigio thetldt @€ tRookl @evidel 27¢intl Rendigotitony 448 hat & cdfinected from
is returned to the intake side of the conmpressor 21. A

thy putdes of e peaiivigdaviea? Ve thedintalsg pine 31 efithaersinpsessor 21 so that refrigerant

mechapi sm.. i s, provi,ded in the branch.circuit 4 1 a r

PRk e SRR G e ed g PTG gapiprdssBe 274 bypass
LSRRGV 47 [9PhR SxpdrsioH Skbchiifsn)Yip dfovided in the branch circuit 41a 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 coollng devi ce

fefripdtiin bGP L a1 ol AGEARE Hhb Y Radiin el &be an electric
refrrgerant™ crrcult e [ofo]0)

ﬁ@Nér@cEe)éiﬁnéwn {d1ee depling ﬁﬂregnﬁlhtettﬂitaﬂow gaté of the m&eli gérant aﬂlawed to flow
I ntake pipe 5 31 of the conpressor 27 fromthe outl et
o tlﬁeow}rpmylceﬂﬁ arsi aowsulblthﬁeremeranhﬂowslﬂlrﬁgglu@mw refrigerant

St Rt U SRRy 2 obe R ERRR BEES iR R b huake pipe

Bﬁsfﬂlgas ss@i’ ST Hbih tH ovtletlsr the Bifass P&mﬁinﬁ%ﬁkmn t hat
opposes t | ow direction of the refrigerant flow ng

t hr &'hgtpoﬂmg dbyq::a%?sts ndeatieychangar having dpw passagesicaafiguvest sch that the

?%F'a?fgl't vl 5o e et 65‘5“%%5&@%& @13 ﬁi@“’gdgeav difetion that
REGhEHol AirkAfonof BRI rfelzeraft Af¥Ing P ¥Rk refrigerant circuit 41

nectegtot e bridge Circult 550 asto carry the
sxéé rigeerspedfidal lp\ais slgpvintin Gigyke 2, tee doaling dewice 2@ basafirst pipe section 27a
circuit side; and a_second i pe, se t|o 27b arra
beyingone e GoRIecER 1 e FeserEr 21 liae pheriend P‘H@"?é&‘% ﬂ]g

518, S0P A0 RIS 69 SRR gt s s

pipk sdctioR Tivarradgedib ab tocoverahpsueddost t&]ﬁﬂt@pﬁscbﬁbrﬂ% myd having one

the refrigerant flow ng through the bypass refrlgerant

¢151 qonpecigdto &e@wmﬁ@aaﬁlaevel& eothcrspd sonmseted tpdhe intake pipe
the inl et end | VA

TRTARAE Ay A—

tib@iitaitel Ghe pipd s&ﬂ@n@ire bt g8 sihdhat ﬂieﬂﬁ‘leﬁ@ﬂﬂl’:’@ of thélfirst pipe section
(which is connected to the intake pipe 3

Rsatwitigh ie connested e thetreesingr 2G)astespange tof the @Pﬂﬁ.eaé 27d of the second

By StPp Lot & SorheST B ks AL e e end 27 of

RlelRstRfelseQbn27R Sbmtalh Qrboh&cfea%&@%ﬁd%é &rduli@5PydRRSHonds to the inlet
expansion val ve 20 Thus, the refrigerant flow ng

it DA gfithe lsecond pipe s@itmn gér @Nhlclus cerwieeted focthe Pypas expansipn valve 24).

th_ an rrom; Fl. nd the refrjgeran
Hhisaie e Pt e ving Sisyiet e Fpad ve R ircuf s Rl with an arrow
I Wi RSB rakE floWirdg HéuhZthe TypUési Rfrigerant circuit sid
g%gggﬁgggdlrggtlons i@%glﬁa resﬂ l%ﬁe ?e?glgeraﬁ?ﬁm cletit Sige
{ihdivatedywith mmghF:t inFignae B) flef in cg:posmg digrictionsi tAshGes;l&nthb eefrigerant
;51001 ed to terrpera& ure that, | omer than the out

9W15’§r‘5"t°331éﬂ’6fm% le?rﬂtw%ég F0Y6 ?ﬁ‘j’letdﬁP SgRPERYe it is lower
F-)ﬁﬁﬁfesbuﬁglf tElJn L of fe rgﬁ‘ wugé (hgh %%ﬁng&ﬁﬁf circuit 41.
er sen

as pressu e Sensors. aff
pr oThel e comditidier O has pﬂem seﬁSISs amttempenatuirs srlnsmm iptoveded in various

ed to control the varj ous

i}@ge Fi gure 3) configur
fions gnde confeol uaiy 69 Eks Bigasd) Sankigredioicgptraltgsvarious diiges of the
t%s}l?en% gﬁg@{;ﬁ? de%gctllon‘E L]Q ol &990 tetﬁg %g?e%@qanﬂ% oi%gd in such

con es as CO atin

a@d&idlﬂ_(hﬁlgslﬂm fa§ c@dlﬁl txﬁtﬁlc%ﬁﬂlhé@hg tmmde TGO sotisbrs aﬂ@mehﬁntrol unit
descri bed. 30 (4 SENSORS AND CONTROL UNIT First, the

b0 @it new be desstibesd. and t enperature sensors prOV|ded in

t(ﬂesﬁfﬂsroﬁgﬂﬁﬂbﬁ&efk&ﬂﬁ% be described. 12

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

be described.

Emdge circuit
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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 flowng on the intake side of the
conpressor 21. A high-pressure refri pres

S enB PSS T ETPHGRITSHe RBSCH L &?@@Etlﬂ Fhosptake pigee1 of the
GRRESSSH fof HetbQingdfil ﬁrcég%pfhgoit 8 1R- ﬁ%@ﬁ[@ z&f:mfs I?ﬁfrlgerant flowing on

I gh-pressure gaseous  refrigerant ow n

fht Stk gide Dif die odmprogsor QNprAe Mpr@s’kurekefriye@ht pfe@ﬁﬁu smsor HP is
pressure switch HPS is provided in the discharge pi

povided i thecdiprbates spe 32 of thsr camepressen Ay fasdetssting éhe pressure of the
flnéﬁ I&)teeaslssur?ez ﬁ%s%o%hﬁeﬁp e?an% l‘Homﬁ) I&% (l:ﬁls&gr ts‘ia‘f 254 tﬁe ?&?%ﬁsc'or 21. A

pressur ri-ger enper a
ﬁgﬁ-‘p&rss&éipﬁegduwﬁﬂfcﬁmmﬁd\wdﬁﬁ ﬂﬁQﬁS@ﬁérg@ﬁlpe BB 6hBicBMbressor 21
is provided in the discharge pipe 32 of e conpressor

fot détostingsxenssiveipctensss in the praspioe of the bighfpraskuse gaseous refrigerant.

ref r:&ﬂglbgg%%lg% r% e d| s har %Sgg;%oﬁ.érd Qi%ﬁﬁg@?&%ﬁ%?ﬁme detecting

ﬁl@&laﬁisfn I bﬁ:’%ﬁie&%tth@ﬁlsEﬁh?geoﬂlPQ a9roff 88 c&gpﬁﬁsot: Q@ fB? Qktecting the
sour ce unlt 2 for detecting the tenperature of

euipdbre af the feffigatnt sy the disshalge bidatof ghe lvampeessor 21 An outdoor
tenperature sensor Tb is prqv ed w respect to.th
ﬁ@a?ra%mee%orgﬁ e a @Eﬂ ot plsbe Siddeedin prepe heat source

%'f&e&&ébttmk PR fé.'ﬁﬁe BP?{ (ﬂﬂ&&)‘? SR fedt %oﬁfﬂ@-mde heat exchange
condensation tenperature o e 15 refrigerant during
eopkiatige sense Eonid pidvéded weithorespectoto tmeel'fqaesomtaersmde(ﬁeat d!)&hanger 23 for
refrigerant during heating node. A cooling dev

dtectiag agyisigeent WMppglie Hhat F@Fﬁ&ﬁ‘?l‘é’ﬁ e Qlesf@ﬁ%asa‘#@ﬁemperawre of the
A e ek o e
Bdafifigli thodk]l f Ar celRingCli¢vig lohgets bpeksh aafrigagnd egﬁmatﬁfe sensor Tsh

t he reﬂrlgerant flown hrough the portion of th

{syprahesting.de argeedeémtm&mp&msm is prewdled iy thy merge elgcudt 1%3 [péthe bypass
idsEs P ALt B5ecipR A Bt ol BB owing ot
8 pbrtidh of 1 blyPale Rtfrifeant cﬁanpix BAGH siuBeK odlthd ou&lef §ifle of the cooling

detecting the tenperature of the indoor air.
deyioe 23| da indoat temprrabine g@sqrélftmnawdmnmtﬁmvm of the indoor fan

d wth re to Lhe heat - sour
& Ot oyt bty 57 RR Seloetitk e G PRRBRRONE E (B a5 vger-side heas
E:R84n gl Ofe PSRRI SertsOr tmelsey@meatmmw 1eshSANST @k UeBt-furce-side heat
the refrigerant during cooling node and the
owhatges &2 |fomd¢te¢tplgraatamgermﬁ tetperat2® thef pwrge@p@ds tolh¢ mypporation

heatin ontrol.unit, 60 alned
SRt P Lserelei g o Tadec She conFrss s Risigpure of the
ﬁﬁﬁ&nmﬁgmh%gi Stloddd) Figure 3, is connected such t hat

r

It Can receive Input signals fromthe aforenenti oned

pr eNexty eosmbamits6( Rill Hi? ewphiteenp &ha teanteol sierits 60 soiﬁqbnses chiefly a

Ta, Th, Tsh, Tr, and_control the varlou§ devi ces and

wwgmztfr thaty as ingicatgd)in Bigure 3is ceppegjed wigh g1t i prnsiecsiyRjpput signals
80 WA ?tTJh%d BRALEOLeallil nggpm&}%ﬁs%gérﬁcum@naggg&,gg Tb, Tsh, Tr

élﬁl&idnﬁrﬂl 1o dzenarsddeaics@ aﬁmmwscms 22524 3bymss §X pased io@rthese input
val ve control neans for controlling the bypass

il sTh?rPvaﬁqﬁ\}@lt@ qenels thedleviges and vialysasoneeste thg sysiem in cooling

l‘(l:llotrié: gr eatmg mM?ie an% also functions as a bypass expansion 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 neans

of the control unit 60 has a function for executing

super heati ng degree control whereby the refrigerant

flowi ng through the main refrigerant circuit 10 is

subcoqgl ed usi ng the cooling device 27 and the bypass .
PREF °§va SheibSrest prgrEonTa arfvléewﬁafy the Wrwﬂt%ﬁw@mwn for
ERELERCEARheftt RV ! QRO WhEd | Rorfidrd SRIARY thr the mai
c)?efrccw tg% 18 tn%%%geebygass refﬁgigér antlgefé%{rtcuit 41 ough the main
fefiigeednt ickcwio b iigsubedoled usiag diencading dpeice 2Brant ahd bepass refrigerant
i ntake pipe. 31 of the conpressor 21) and _all ow ng_ the

ﬁ:y‘t‘plg;ﬁ byélprpq:tggradqq)mqn(pfélg@dﬁ rankHowing threughithe main reﬁ‘itgerant circuit
AR e Lo o e

P3Nsf 4R cbieSscd ONY &l allBRAPSthO bypaker dndto eMthing®Gheat with the
al so has a function for executing overheating

Isifiegeesnt iflowingothrough thih eraibyefigesans wirewinl § dn theespstingdevice 27. The

Biras GBRtTn GleiRpfor@hEol e fanalluiled % f TGN TS excouting
ERARGESS Bevettioh Sontfol GRRSbY Mhe/sydleds pROERAED ﬁf)ﬁﬁ:g:efaﬁhé @fla state in

"overheating”). Wien it eXxecutes superheating degree _
wbhichrtbé terypesatarsnefr the nefrigera0 at dhet disthargehsideo pe e gompressor 21 is

degr ee. af, the bypass_expansi on yal ve 42 based on the
%f_éveg?of%}h@e§b{é§%°é‘ﬁﬁﬁ<n@’°§’§%)-of ‘the refrigerant
| OwitRA it dkelltes RYBASHing Hebred SoRM, the CoiIdL uflit 60 LbAEIIE the opening

f
by the cooling device outTet 15 bypass refrigerant
tepnqeanf dlic bypasenpasiohshl ve K2 besed ah ttieer vt dfaick duiperheating degree of the

"measured superheating _degree tSHa") such that the ., |
FRORS AT HO WG eSS TABTRFEE! tiogl 4 detspied bt graliag device outlet
e . g _ i b Al _
DR B AR UARERnLE T ABEERANS LA Ik superating
diggeeaSHaY)ahictethatthe aieaniddesuperhtdting defree {SHw afahe refrigerant flowing in

super heat i hg degree tSJ—Is"%. In this enbodi nent, the .
dyniss deliaprentarctitify o sybsatiplbigayel tq p@reserited superheating degree

(R Rails St RE ol itSRBl TR ANSHY ), PRl UtRimont, e

fPeSufdr @ip¥ibitihgOofegtdietSHaWsPIhe SEtifeCobtgiast By Ssubtracting the saturation
refrigerant detected by the | ow pressure refrigerant

srpsinevalesaddhe efigershsaladated haggsonghe pressyes alueof theew-pressure

refrigerant flLowi,ng,in the bypass r.efrigerant circui,t
G5 s ARt g HEP ol P PERTE Bt s S e from the
feﬁi‘péﬂaﬁ@é PMie dfenEISfbbENSANS B the Eﬁass'liéﬁi g%ﬁhw?rcﬁft 41 B&ected by the
target superheating degree tSHs I's set based on the

cling defice hutldibypirarglizemniptemperatuse génsphdsip5The value of the target

hi gh- pressure eous, refrigerant. detected t he

P Biecdiire WER AR g, hed o ThErabtt Be fsrred fFperatwre of the

hiBEDRIAIRE fREos 3t iB b MR tectRB 3? e BShHdbrS &R EBigerant temperature sensor

tenperature td) to such a value that the system does

Tid (hemiraafiat ealledthe “sieatuesd dischimge tendperptirel td) &f such e valme thatthe system
rawn i nto the conpressor 21, ereinafter called "wet

LOBFIBig I 2 FiAtet IR high 5tid-isiecTint a5 JEvEeR Gjeneompressor 21
: ti : N .

(SR ARYT N°0 HOESRRTE IR i SplBSbef, THE RaGNr e et

supecheating dagmpé £33 11¢ beridd duchaha tigaméasnied dntharge teyapdareture td is brought

(hereinafter called the "target discharge tenperature.

¢less tp a pgsasibed) ischarggpemperaiuse valye (hqreiapfig caler thggtarget discharge

SRR M R iy FGOAER ST s

bdeamed bRallcd"gRin thé measured discharge temperature 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 tenperature
dadhdfreSbmpdittuye tdk ghd targed avheh Nike Medduid ctlejmge adriyseeature td is lower
value at which the conpressor 21 will begin to

'@}ﬁl@]@p g@gqétsc@m)tp@@gqa@ﬁe @ﬁe@@dm%aﬂérth%@;ge isghagge temperature tds is

bif POty iE Sy BB CIRRAAN e Bop Bl hotnd 4P which the

SRiPréRbr YN QA1 thagin"BagideRd well cofipadsgitn (RIFEiRATR: WaBed the “minimum
reaches or exceeds an exceSS|ver hi gh tenperature

@h@méﬂnnhmngwwawh@@MMhé ‘maxi mum al | owed di scharge
eratur t hereb the o in
oot ahoustrof Halt ) oo es i Sreosreg0g pRYaBo0G ORERk Hfen g measured
QEmALraGRAIORaIRETIR REMLES at ‘éxée%sﬂ&y UeRidelafur@ (hereinafter
tenperature | ower than the maxinumallo di schar ge
tading Gi[ea‘tmmnunimllo@ed ehschahge tealpemthoé tdﬂ),ethmhs gomteblling the opening

i sch tenperatur S restored to a.tenperatur
SHE O Y PERCE PRSI ea 2 R et the apegsiyed 9@%%‘?{9@“% td is

e D8 SRR ISy, A e . e

thoRraiué bHhe meaaesd dikthaige tdhepecmunt tdis sestored ©xaepeausrlewer than the
different, the control 15 unit 60 functions to

warinps allopsed disphangs Hampemturgfidin thepiagiel upl 0 thyps to executing
it executes superheating degree
M@mﬁan%% %&Q éﬂ%?t execut es overheating prevention

CoNTH@! whilldthe ddd@ion¥afidis which &heCdfikrs16 hre¢RédutedAreatifferdiitethie control
superheatlng degree control when the neasured
ehisehfinetions mm@tralt the epaning; degige ghidie bmahcrtmeswﬁ yalya 4 both when it

| | d di t t t.d
SR ek R s BRPLE o e S gl SRl fntol. 1o
SUE WO, 1hE cgﬁrdl NRUEsY &:QButéd mpéﬂieatmgedbgfé&ezoﬁﬁalst)h@ﬂthe measured
dlscharge tenperature td is equal to or her than :

dlhélargtrﬁcmmmuﬂ mdieqit@uhlmggum@np&mcdﬁl@c terpperature tdm and
Cir |t 41 functi.ons

h the b
%3{61?1 113361 818 Olfllg)flﬁ%lg'? éﬁ? w %£ gel WR%& F htf'bb daaﬂ ?ﬁ%ut%o%erheatmg
preldntigR t@ol WhE HetmehQurb P didcBbRaarbestuR it ieqado tof=’§11gh&:r than the

prevent the conpressor 21 from overheating. 25
mﬁmm mv@dﬁbﬁgﬁdﬁﬂm&aﬂdﬂﬂER The operatl on of the
air ndi ti oner ooI|n

wi | 0
bt v 7 Pipass e isgrant cisasia TRftitns balh ol the refiggragt flowing
ih?ou?h M i &eﬁigggﬁtac@cﬁlh WM WsdbBSo1ECthtk Gd ﬁ:tﬂr%n%e le§mpressor 21
0 e alr tioner during cooling node. Figure
from®verhpdtinp. of t he refrlgerant tenperature versus the
amount_ of exchanged heat and serves to indicate the

) HFERATION OF: é!&ﬁﬂa@lﬁé%@& the 30 refrigerant
fl ow ri I b

ot  hDbbelsApR UBHe b Codfhcl £ doPARbel e WihoBbising Figure
1 BiidDPighiret heo by Pigfe 4 RlaNMgléiedihgram showing 4ik refrigeratdbn tj‘tﬂae of the air
cooling device 27. Figure 6 is a plot ShOMAng t he
sandiionerristviring cacritmgnqdqe Figuesw is aplot ef the pedrigesant teyeneratyr

L‘llount ogexcianged heat and serves to indicate the state of the heat exchange between the

e versus 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 4 1, the value
(tSHa) indicating the superheating degree of the
refrigerant flow ng through the bypass refrigerant
CIrCUIt 41 and t he val ue (tSCa) indlcatlng t he

BRI e PRl bl 45 V5! OShel PR A - ing egre
M@ reﬁﬁ@raflpﬂbwif@ythﬁﬁkﬁ SHeObypadd Ye%‘lgegaﬂt Sirk it hhean%it @k evalue (1SCa)

indicated with solid Iines'in Figure 1, i.e., in such
mdatigshe hilrrodling ddgrse bftheeefrigedent ﬁbwtdgehmogmhe sworrefiperant circuit
h@ connected to the gas side of the heat-source-side

at exchanger 23 and the intake side of the
co :
oh ? g &:\T%E exﬂoglg,ctﬂé‘ Ftﬁﬁo%%? sEletLP g‘iﬁ tlgef‘sféa[nté H3ARH with solid
Krew tin BipfireVial. & an&&chmdaﬁe |Tllﬁtt Qﬁ&lés@hﬂgf ﬁﬂé big:ht esthpres3oi 210i§fconnected
val ve 29 are opened a he op en|ng?10 degree of th

t9dks gagside OEsbﬁaﬁagTsewcvaudv é%at sychangesd3 aud the Wﬂﬁ@a@é@e compressor
3 h?s nficcted ﬁ’l@ g%ge%us r&{*léér %ﬂ{ ff Uﬁ.ﬁ/e %at %8 u{h%ehqgl*djgefngerant
expansi on val ve e openi'hg degree

ihueoffhRa DS 04 nwgasmwaﬁfgeraﬂﬁsuusoﬂ‘ddau@tze@rbypénbﬁ and the opening
bypass_expansion val ve control neans of the contro
the\pssnside eexgwmzaoval‘m nd 13 i adiistedh do eduee ghe rpt@sure of the
[ €SS i ndoor n
SPeere LBF G PRLSSSEE atafiod Bivd, 0¥ in R A it adee of the
E)%isl SN Fl¥eCAl fs alfhisRADytthe bﬁ\é@s”‘%anﬁ@ﬁ h19€ béHHol means of the
circuit 41 in the state just described, the
¢mehmn@gure gaseous refrigerant is dr awn |nto t he

0 1 fromt | nt ake 1 and co d.
¢ P oRHER TR bulitouap D bifie héh SiSeinRS, e cBBErS SR AL 230 it dndoor fans
$Ob theBaskNufitsOsi g étlﬂedTEt? Qithtthe n‘fa@rﬁéﬁ%éér%ﬁ @RafE A9Sand the bypass
refrigerant passes through the four-way sel ector
refigemnp@rauitd1iinthe staime_]uhteh‘serﬁ:admbelow ptessheecgaseexs i'eﬁmmamt is drawn
23,..20 where it # oIe and nsed bg e cha
Rigathe GomRTess du e H‘H% éﬁn i QEPERIPed %SHTG ps to a

BsstifdGd Ofhd SRE Al Oftelc B f%_lé

R ol R e%%e‘*éé'%s i P o %%%W g figerant

measses émewsh thefount-gay sr;méctq:#arshfe 22 tilnd iateghe hd’aesdlﬁat-slmmchanger 23,
sj de, expansi on val ve and fhe check valve 25b o

‘FlFFée B3 enpledand condengad hgr?efclfqnawg hegitvgth the optdee ajte rTh2 gefrigerant is
bl o5 AL AL SIS bl BebUA SRS Bl poin

inFighede THe dosdeneel ﬁﬂ‘léﬁ:ﬁbﬂﬁpﬁbﬁ%&lﬁ@h@ﬁth&ﬂl@dt%oﬁ)te side expansion valve
exchangi ng heat with the refrigerant flow ng through

Yrandopp sheckrvalvie; Jpbrefrihe bridgeusircuit 25sAndeflosys ipigethe @Qqewm;% After
c%ﬁgégftet%é r%.ffyenf, erQé V%r 5? t he dS reg-g:%ga!r[]lk B%ﬂselﬁf % %Oé) 1§gcgev1ce 27,

COO

W@l w:oblae tccmtbkodxai e Bﬁ@cchgfglﬁmahmdme mg&wmo%g through
the liquid refrigerant shut-off valve 28, and the

the byptags Ile‘é'fgeragémmmt 41 @@ﬂmﬁ me@aolumgﬂemcp @7 ¢seapoint Dand the subcooling

dggtgeg g%(ﬁ%mﬁ ﬁgp ® SélPﬁlqO glisag grglgptcsgﬁ% @}fge check valve 25¢

ofSBé bﬁ&éi’,e(:lﬁ:)ﬁﬂ%s KRNiyAd Ye?ﬁgégm(sﬁﬁteo@ QLINE 28 Sadddthe liquid refrigerant
Figure'2) and the refrigerant is evaporated in the

apgamunidatien pxpaﬁ agd dlown geo theSRerupite fc ﬂnathgmag dnﬁaﬁ thé piessure of the
t i hdoo ee po nt Ain Fi gur . .now
f@glﬁs@agls F%#ur—?égéx ﬁﬁtmffa% SEPRIIBY ﬁi (S@a@e E in §lgure 4) and the

refrigerant 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 of the

lkauid refrigerant.coll.ected in.he r i wer. 26, S

ok L B B o R e Bt SRl £ %) g e four-way

RYRAs valkeD? biiPkabdin @idwsilihio thd catfledseir ned to the 5

i ntake pipe 31 of the conpressor 21. The flow rate of

t heDutingsthiseticle. afportiparad the liquidrefrigeraneedllbsied indhdrpprivas 26 is diverted
X sion valve 42, Th ressure of..the refr. gerant

il o mein e Thaerast, G [0 15,188 BYpass pafelectas, rigut L 248 rstymed to the

el eRd 34 Of ARROLMPLARrS Y ThEAoRES DR dBRrBd thfrigerant is regulated by
consequently, a portion of the refrigerant

the Apmsacpansidirel veef: i The passsure bfithe téfiogerart tioatpadses throuplethe bypass

valve 42 toward the intake

of the bypass expansi on .
‘iﬁpﬁ‘é;“g‘l"%‘g ‘@H%"eé feappgximately the H’{ESSB’_)?ﬁ’éégd= Fg?%eﬂlge@ﬂ&ﬁtpomon of
8 QL b0y R85 508 SR 1005 209 o0

falverd 2 foevatdetht irgakterpipe 31 dfthb eampexohahgethe b3pdse réffigerant circuit 41
user -si de heat exchangers 52 in the main refrigerant

Repyes hrpughothe paRlingdeyice 27 gpd cxphanges heatryithybe Miguidaefrigprant flowing
' v t i I :
0 RS P Rt 29 85 SRREI Rl s W mai
tefiiget-@eciadit 10l OMbeNgmpdritard dftike Redder£h0tiifly the ®§pdie @kpansion valve
exchanger 23 to the user-side heat exchangers 52 in .
PniseaigmperaBire Birin Figush?) isilowarithantibe teswsratwserpbthgirefrigerant flowing

o el Sk ade RRExhnat S BHAF o ik P Arg e gyt main
fehfzeRRRtirGAUICBeSictipeRané MK GRIRERE 428d159. Cohfquently, as shown in
user -si de heat exchangers 52 in the nmain refrigerant

Kigwesd endi ) thesliquidtestgerant Jowingfeom therheat-somtse-give bestexchanger 23 to
efrigerant flow n hrough .t he.bypass refriger.ant

bl e o xR 2 8 ot ARG PR oA to @ emperstre

RN AP theURd i gePiht FoRGhYE BRouAPERE S Phds NBARFEAREEIrGANE T W heated to a

of the opening degree of the bypass expansion val ve

td@peramedVon t he neasured superheati ng degree t SHa

detected by th coolin evi.ce outlet b S )

Fof TP R UYL ETeas? SRSEEUTE JaHecs ook Hdhe epering degree of the

Bl AR N b e RO R BpThed B AL 1H fflted by te

uling deticablitjet cgypads tefrigebent ttampeitusugpasdicEhi sugh dkgrthe measured

tSHﬁ. As a result, the,refrhfenant flowing 25 through . .
VReMepa deerretPHagé thereirigerant flopving thpygh the byprss irfears circuit 41 is

SR, U541 3 o B S 54 B Elnptirn v
thivlgik e blypeds tefrigdrart bR DIIDFE &S Giroughlhe ddodiny déice 2¥ antl icheated to
target superheating degree tSHs is varied based on the

the aEgeh pupstheptingdagzme PHS baforrit refurgs to the intakgtpips Tsefthe compressor

as frigerant detected t hi.gh- pressure .
A35 0 Johf ot B0 UPLREARE bory 50 of SN R Bpetpe discharee
tethpérhraredalietARATtRE High-préiSurk Radeole tefidiiraR UBE&SS b thellfiBR-pressure
not occur in the conpressor 21. As a result, when the

reigigeiage remperatire viengpr Kdhtcoauph thattaiget disghargeltepiperatige tds that wet

CSUPoGP Aot o PR eiietstioh 287 ABA et P g cofrant flowing

t%lg)ggle gﬁﬁiﬁ; RaFSoftRE EdBFEABE 2 Cinf thé iairfrb fif g€ Bird@S10 is sufficiently
superheated even after the refrigerant from the bypass refrigerant circuit 41 (which has passed
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t hrough 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
val ue of the target superheating degree tSHs is
hefdh GHe SQoliRalevidier BPRRLRIHIRAHAE i QT JIG MYPARR of the discharge
expansi on val've 42 i's i1ncreased and, thus, the flow
teaperatufe tchis higher ithper tha ttarfgétodisahgree eraperhtutehtes bthpashie of the target
refrigerant 5 circuit 41 is incregsed. Si as shown,

§ . Si nce,
fupcTbrginederree ts inedutiden thetite (98F‘?1¥’Egg"cﬁé§r‘§ &he;bypgss expansion valve
’ e . | . .
IS ERSE8 8, C TR PURRE DGR ABAEESEn s eigern
SttpR i datnichRgsadie Bitc, bSkowinia Rifige &f flRGheadlired subcooling degree tSCa
accel erating the exchange of heat taking place in the
inershsengs the eeseired Bupasheating degsed thia dpreasemh keduring e yalye efthe target

f the. refri { f i h . t,h [ . .
RS YR T T
thB Sodling ABAESE7 ARITRAEANY tBe SihcbSinkUel@Wer tht Reflgdrid@ flowing through

target discharge tenperature tds and there is the )
tho st rdfiigeyant [gercuind®. Cooveyseds 4f e value| of dlawc dischargsetemperature td is

et dbeBe oo e fhack BERAMY 4isg P TP i pgsllity that we
SMRERIAWIN BLME, e vhlae HLGE Fﬁé& Qupibatihd Eé%reet Reisfid Pbreased so that

rate of the refrigerant flow ng throug he bypass
the bpénieg degreeaif tioubypashlexpansitacabasi@ds denreasedandy thushtbe flow rate of
al ye of the target, ks rheati.ng degree fSHs has the .
et Heergt ffq?ﬁw bt ﬁ@%&@ﬁﬁ%&@t it Istch?Fc{lﬁQCfeaSlng the
it i fheat
5108 A SRl SR s M. LR RO 0ty ot
inethe icoairgndevivierd7uartd ddédreaBlvg ebeesubcoslimgsdegesehdahe mefrigerant flowing

degree control  of the b%((gass expansi on réal ve 42 in

trqugh dhenain refrigerant sret g Ryegiesuingstperypatingedegree control of the
| .nr e . .

G S5l 15 T8 0D, BRI SR o g

fl@tiag eHroughthd ngifreffigerfhtivctigy 10 Bintheghcrtdzed by hatasing the flow rate of

refrigerant circuit 41 so as to accelerate the

Eiigsmntdowing tronghdbe bypassrpfaigerant qineyit d b asdo gopelerate the exchange of

i .0 he erating conditions of the air
%ﬁ%ﬁ%%o%lel}lgi%w?%%?di scharge tenperature td of the
hi gbefh@ing dh thelopratifieéonaitioBasf tHehie 6srdetidayr 1, e discharge temperature
hi gh-pressure refrigerant tenperature sensor Td w ||

donthg high-pirssunreldgarant gapdesectéd bihthe highapresshee wfigeranhiemperature
al | owed di scharge, tenperature.tdx. . n.such .case t he,.

FreR T S RRERGH beiE R ot MR 0 1% ol BRT Rigriedischarge
fefipbraiive Q. BWhich B8R, OBy RXCSBhAsI valR O rhéHs BLHE @6ntrol unit

control to executing overheating prevention control )
& switebeshfypa sxeccatipasipetheating degreé Zonthvil te exnouting ¢vstiepting prevention

el R Pl Spanine B, Bt e B GRS B v
(i bl AhgaRAGEHRAICEREMI S HENASEYA B st e

disoipege admpeeativd td isAedwced esaltempetanae belopethe makimund alfdveed discharge
refrigerant at the intake side of the 30 coggres,sor 2

1
tgwpsratiEe xangs peswh Shenisrperaiusengé the trfgegant gt theginfake side of the
t t i J
RGeS TRE LR el BL o Rl g emperre

ek ewerl than @RCAMIMuENAbWeY disthirgasénmgeritie tdp.erSing this control is
degree of the bypass expansion valve 42 to an 18 -
accomplished by increasing the opening degree of the bypass expansion valve 42 to an
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openi ng degree that is larger than the opening degree

t he bypass expansion valve 42 had when it was

detected that the discharge tenperature td was equa

to or larger than the maxi num all owed di scharge

oremrerdeguse ehat i targériieanthe spegimgalagreé thebypays expansighvalied2 had when
main refrigerant circuit 10 side of the coolin )

v dstestyd St dherdliaahares (oaPesTBEIE Ve, eqetlde of #Pégqrgh%tbeﬁnmmum

L S OB e S B 88 g s

1® e 6 Bthe colingdevich 27 byRass @manmo@n:dv Trice ﬂﬁmmweqif the discharge
means of the control unit 60 switches back to

sppeatirn ¢d dupstoardhta agempygatues loover tan, the ghaximum allowed discharge

CHARACTERI S FEATURES. OF THE A ONER, T
EBIREE R s e R BN SoRTD LG DGR TP Fiih 60 switehes
bR td SlbMMgnepsheiiag Hegrbsddnol. 10 features. (A) I'n
conventional superheating degree control, the bypass

$X CHARACTERISEIC FEATURES OFGTHE AIR:GODAIFIODER he
oo o RGeS A gyt e fellowing characteisi

feedifdsgerant flowi ng through the portion of the main
refrigerant circuit 10 on 15 the intake side of the
confX)essor 21 is suff|C|entIy super heat ed even after
t he refrlqerant from pass_refrigerant circuit

41 ertional papethenting, Ew@% coniEoL.c 6| ByRgss AHpansion valve 42 is not
R T

Eigurel6) avhenvthb tifri gedarit e wirg i lgls the potion bf the nﬂﬁﬂéﬁ‘fgeiaﬁﬂﬁrcmt 10 0n
of t hi s_ enbodi nent because of the risk of causing

e innkesidesh ﬂxe&owete@wr 2teﬁﬁlﬂ‘§e@ﬂwsypeﬂwte§ OBl rgﬁureerant from
i, 50, BRACSE RR0L Ak o0y PR ORE byl B 99 e

tterewith €aiBe@ientliiGhe et Suberhettini @egraatmrmhottba lowered to as small a

i ncreased beyond the subcooling degree tSCa', which is

altig as ghe targpishparheating degsen tSHy o ﬁ&y eggvodmt m@ﬁe@éwemsk pf causing
s_enbod mever the.air .c ndlt n

ViHebmBRSS Rafieor Sl 5 Shis P 4 B btarding foeree of the

kﬂr@ﬁht A6RRE 1B the FREIAGT IR HRa M SOFigB¥nt HRulINBARWNstream of the

Fan3|on val ve control neans of the 25 control unit
ingdevigetA7lanndi be inyopersed lewpachéue @nbowalmgedegzee-tsam dwhich is smaller
t he ree.tSHa of the

ti’ &lFélé%galﬁfglfqe&ﬂeﬁ%él‘{) rhe ments i ger ant

Ci rgstvdvet Ihe aif BShdRfonsr I of ﬁﬁssﬁgbdﬁ'ihﬁrﬁ% & fi3%ch that the value of
tenperatlre td of the conpressor 21 detected by the

thigghsyperheatingedegreeftSHy esainby therypastaxpansipanebve duitrobmaans of the
val i.n_a ran e wet conpression oes not cu

ORp i A0 e FRRE @%ﬁs eépansw walya g znd s FrRasof g superheating
c%g%QS}Hé of the q‘@lﬁ Qﬁnlsfﬁ;m ougkﬁﬁs{’gﬁ? Eﬁ&ut 4] — can be set

schar ge tenpe ature t
Hasedoer thei disthangg eenymngiareat lﬂfehet clspresséis2 hdétested by theyhigh-pressure
reduci ng the value of the target superheating degree
f?%&%rapbte@a@rﬁmﬁsee&qrérﬁtm £ falpe inRyggeewhere yakeompaession does not occur

1?131{ %{Br Pg f I‘égglﬁea{n ge& Spc‘l"l?erlﬁﬁge %éé)rtrae %SI}S cgnhge fse':tosvl\{ch that the
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
superheating degree control, thereby accelerating the

ﬁ&%‘ﬁ th%@ﬁ:ta éé%n{?&&g\it 9 cgﬁ% ﬁ?rﬁgs?ed ?{?gﬂow rate ){ that is larger

I ncr asr egree o ere er an
thb denflow hateughbrahed I’(ﬁtlﬂthb&fohvaﬁibﬂﬂt ngérhé‘dﬂrhg dkgree RoftB)], thereby
Wth the air conditioner 1 of this enbodi nent, when
poelerating Higr @@h%ﬁrlﬁ@'mmetht goolingt davicsc?hgnd; inereasing the subcooling
5& h LeSSMIe I é g p%nt t nﬁerat re ansoE dis

I er trﬁ i &“ﬁ yang froough Gefin Tefriggrant it 1
allg»ed di scharge tenperature tdx), the bypass

expansi on valve control neans of the control unit 60
conWitb| the taﬁrecctjlﬁgmsr éxqfathisi embadirherd, Aders viah disblatrget teenperature td

B Do e e e et lporeiore Antor A 1 mallyghan & Prescribed

r
AP, B R S 05 0 Vbl vl

¢oatrpemadnsrod thel catgtob ahit ¢0 kw»nﬂrdsie tihe bypagy egpansien valve 42 such that the
sensor. Td is equal to or

ref nt te ture
@gms s§es 'ﬁgj ﬁreﬁ%ﬁrg?mtélra@ﬂn&rrh&ahrlrj yr»eﬁfréifle&rmfelrcmt 4lis
e

wiednr ihg etithirge Itérﬁpﬂritufbltd ddﬁ@téﬂybﬁ% RSRPRENNS r¥fdiigy@nt temperature
control means controls the bypass expansion valve 42

sepsoR Tdantauabie og h@éﬁdﬁhﬁb ¢ BB HRER eﬂféquoﬂlsfh@ree te@asewum ke, instead

e e T
G SBBRBE Y Sk AL SGARE SRR B iR e e s
efrigeackidui ah &h@@pa&ﬁiﬁﬂfsﬁhﬂhﬁreb%ol ﬁ&aﬁh cbﬁﬁél‘s the bypass expansion
contr ol thatdgrevents the conpressor 21 from operating -
vafveat? Birlrthetathe dissharge tenmBragurn th aletsgied (hyethie \hightpressure refrigerant
execut | Lr that increases the su coolrn
B T aPrre B A P SRR o DR Bt AlfHed Bischarge
te@pdrh@Rytat circuit 10 by controlling the superheatlng
degree tSHa of the refrigerant flowng in the bypass
r ef4s apspuia condiol that previents thelchmpressat 2 lyfrom hperelfng inah ovrtrh@ted state
air_condit er 1 can be reduced because it no
R bs SSRed SR einelidiicupl el Fercasie, he Svbsipling fagfse tSCa of the
rfsﬂfgeﬁh@ﬂ&ﬁhg R VRN $&ti g&gmqum 30 GO TBAE th%:'su]t)%ﬁc ting degree

th the air conditroner i's enpbodl nen ﬁw

tSHﬁ of ‘glerrefngerhht(ﬂumgg irhthe byghass l‘éngﬂim circwdf 41. ghdditidnally, the cost of

ircuit 10 side of th al i ng deyice 27 can be cool ed
e, aif ‘i"é‘ﬂ‘b‘@?"&t ﬁrcen DRLTREER TeGaUSE Gl netBiTetRE Bupiogide & separate
ﬁJE% it hrough the
rEﬁ ass re Fﬁfﬁ? crvrflg%lg‘tt 4@1;&03@ ec%gzse t he

coQC)ng deV|ce 27 is a heat exchanger configured such
that the 30 refrigerant. flow ng through the main

r ef Wity e copditiensri] ofjthis embodipepgie { flowing through the main
r?ﬂg?@r%ﬁt! c?r@u{t tﬂ?%ld& 3PhQ %ﬁﬁc‘hnﬁhﬁ { %:]QWBy b eegoto Q? Qgenﬁﬁé %turc tMo that is

. ri ger an oW ng ass ref eran
lwérﬁhﬂntthélduﬂeﬁtcﬂﬁ)eraaﬁe tVo of the refrigerant flowing 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

flowwng in the bypass refrigerant circuit 41 is used

nore efficiently and the subcooling degree tSCa of the
refrigerant flowing in the main refrigerant circuit

10 [ - : t he: aj s
Con LB OF PR, LBl 2ol R b i
bwstd morerfftbicntly hed thecobteoBsrdagtdertb 0 6fthe rdfegarhm dlotig in the main
heat - sour ce-si de_heat exchanger 23 is subcool ed by the

¥ er%cwﬂ@émz#eaw&a@f@we%é@%o the user units 5

Vi agj)he liquid refrigerant conmuni cati on pipe 6,

after which it is expanded inside the user units 5. As

a r'eweh tihe biiecona@itivh€el ATt this| AMBIIIMEN O UPBratiRg ih icBMith mode, the
refrigerant communi cation pipe 6 10 can be prevented
sondensed, sefdeaentrlgaving thedenbsoupnessideuhaat axchatger 173 rig sitbiooled by the

l.- ph refri apt flow.eyen if the |iquid .
Bl P engr R T v BT P B e lBreiseqmmunication
HiPé 8. ufter whick itli&dRhdRAdndifle e NéediRis OSi tion than the
heat source unit 2. Consequently, abnormal noises
oc ciys 2 resylt.abe refiegeraft flog@ngthtough sediqui refriggirant hemmunication pipe 6

usq;-side qugnsion val ves 51 of the user units 5 can

BB TeRrEed Psmaraporaling e gy loBhRsre apd GWBReninq 8y fual-phase
@irigefa DA fabd kit B -
ol 8 o P OEE 0ok QGBS B s B P oo s
doe paaed inrechiglmrghesitionl than filid Iger wintceamiti (hnséquently, abnormal noises
heat.- sour ce-si de heat Séchanger 23 is cooled to a

CHYEBS FLYe LHETat PR ithfgusarey e expansionyval s 1 196 thegiser units

ffjﬁ‘lnib\é‘?ﬁcﬁlg 40 the user units 5 in a branched nmanner
t hr oug %e liquid refrigerant conmunication pipe 6.

20 ATZ), therdchTérioblof at andviee flpwelstudbifioy od RFEEIrAR b the plurality of user
enbodi ment, the control unit 60 uses the value of the .
Wits o Kiyrayia this apbpdiment canjbeipreusnteschesguse Hie conddmsest refiigerant exiting
oy N r.Jd as the condition. .
e OBkl ISR R0 Tt Bheod RN s e

tieforé Beifig deliverdap thrlilser inits SiiM g bRASKRAIH@in60MEdugh the liquid refrigerant
preci sion by setting a maxi nrum all owed val ue for tqhe

comyuiniation pige egree 25 of the refrigerant at the
(zj;ﬁgﬁﬂ-gﬁ?lﬁilde of the conpressor 21 and using the
Ximum-allo

wed value as the condition for executing

OV gh RB&prdVibullyCH AR bedNe Uit tHeNoonttb] ufit ¥BSEses tHE value of the
super heati ng degree at the di scharge side of the

déssharee tooperapure ik detented, byt the hight-presset tofrigesmbtermpetaiurg sensor Td as
he turation tenpefature value of the_refrigerant

e ol 6 5 8Quine SHEhfuta P Beitd cdpiply dicyrevem i T ko acceptable to

iktir&iRe the @8:5HH1 PredRRBBY Setlif £fngﬁhﬁ8{a1ﬁ{>%ﬁ%lﬁgf(}?¥lﬁtsh ?rg?%ting degree

hi gh- pressure refrigerant 30 pressure sensor

of the refaigemantodft thehdisclinrge kide g the@nmereaton 2¢ ahdiusing the mectirnym allowed
the hjgh-pressure refriger %nt, tenperature sensor Td.
velds a@A‘gﬂg Aeﬁdé@nz 05 £xecuting overheating prevention 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 tenperature

td tethepteeibubly deicgibedébbalithent) when tBEEdio] LBNPEERE WEEsuperheating
sensor Td is brought close to the target discharge
flegapregonirol & veups thejguget superheating degiee tPHsde syshalshannexshat the value of

TS T T M —
BRuBIR cRise foltRe lafle@bchatP Gnk)RAdthe §isd SRR Fer iﬂi‘%ls%‘&gceb&%ﬁ to execute

val ue of the discharge tenperature td. By using suc
the sapgrhestiop degrhe contebiuking \a fufctidnethstugxprdsseata retptidedire between the

S0 S S AR S B B el gerstr . By
Mdhd alkh aRspdrbehaat stgﬁ}iﬁ! & %’ﬁlﬁlgéiﬁeﬂﬁ??E EChrtBl SlnbethdrBased.
reference to the draw ngs, t speclft1T constituent

(% & THER EMBOBRIMENTVENnti on are not linmted to those of
t he er%odi ments and variations and nodifications can

be JonprRbodinaen 1 the presgielavension gad variatignsgherepk have been
gg St gf hekr iRV ' . 4F ! u -he

prsevl?eousl ?ﬁc}ggl [0 rﬁu’:? ré%%etﬁb%éic%%?g%’l %g’%%cgk?ceg&as{ﬁgwm features of the
mpgrtion atd raf ligfited tdWodervf ke fbddimarits and vaeRichstdn@ Aidifications can
configured such that it can switch between a cooling

brofade within 4 geope thah doasgondnyiate fromm thewistraf therinyentiamt

i S j cation... Rat her..the.inyention .. .
can Beahe M0 AP R 9B e Rl nel i SIS e pptcaion o
the ifvegtesnah iaf Bir SySdigdHRr coitiGhred SudH thatGP&HIsWittB&tSveen a cooling mode

configured to operate exclusively in cooling node and
idra heating mpdan thednepfion motlimitedte sutinen applieationaRather, the invention

R B HD roriper SoPReREFE o T pR RGPPSO s fonditioners
nEE@BA td ePeeRd bxlusileRbaN S mold arlREAPO RASS 'cQﬁit‘?gLﬁéH such that

i ncrease the subcooling degree of the refrigeran
theyoseniegeraterio ooing meodemind heating ngde sintultensooslyt in a
j t nfigured such that a portion

%fﬁité&@fwéﬁﬁbmmg)ng in a main refrigerant
cir ; : :
i e HE DR VOB, eI S b B RN frodsE e ubeooling
dgrbe obthe refrigenamtrilosdng theough tiearaih eeftigerhnttchreuit ifa refifpeation system
flﬂﬁwin iﬂg{nhe nai, n refr;%grant circuit tog a 25 L
ogneyst Srhdhatpgortion of thg refrigerant floging 15 muip sefriggranigisouit can be

y 1 | ' . .
kg SORBILEIBARLTE e )AL UL S0 bl s o
Heexmbangaid §23)to casicthe refigerant fi@viAgah dexebiangfigetdn? kircuit to a
a di scharge tenperature detecting nechani sm (Td)
ypeppledstits.-n the main refrigerant circuit and
configured to detect the discharge tenperature (td) of
the refrigerant at the discharge side of the
conpr essor;
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a bypass refrigerant circuit (41) connected to the

main refrigerant circuit and configured 10 such that

a portion of the refrigerant flowing fromthe

heat - sour ce-si de heat exchanger to the user-side heat
exchanger is diverted fromthe main refrigerant

circuit and returned to the intake side of the
conpressor; a bypass expansigﬁﬂﬁﬁﬁpanisn1(42) provi ded

in the bypass refrigerant circurt and configured to

e Qihefigratibe sfstean(Inompeikinghe refrigerant flow ng

through the bypass refrigerant 15 circuit; a cooling _ .
devi craitf f¥igeraiteini ¢jrruitd 1@niacading gemnresseto@il).thbeat-source-side heat

refrige t £l ow ng, fromthe t - sour ce-si de heat
ctmae T mnd p e He et 058, changer Tn-tho i n
ref §iQerapt ihieeathre de‘tb%iiﬁ@ nidBari8d (T@LHRPded 'il@tﬂhe,eiﬁahﬁ refrigerant

t he bypass expansi on nechani smand returns to the
cirtuitkands cahdigusfl thhdetesb tipr disglarge RMperabup étdh editthe gefrigerant at the

legree detecting mechanism (Tsh) is provided in the
g@%ﬁ§§sF@F$ﬁ§%?gﬁW”“¥ircuit and configured to detect

the, §UREY NEALDY &Bﬁ»%é@adtefmetlﬁﬁ T &ibdR ARbit 8id configured
the o et %?ésﬁ%leco?g{(ﬁg) cool i ng devi cg; a% expansi on comgte
sueh kgt b portioant thel refiigamnst flédpg Gonf the heap-dource-sidahead kxdhheger to the
bypass. expansi on, mechani sm based gn the, superheat i

n .

wiskFide heat rqhangerisdivenad Bomtramain frifgant cigp Felumedp the intake
' ni smsuch that the superheating degree

%?é§ﬁ%é§%ﬁ¥?%§?ant fl ow ng through the bypass
r ef 4 ibyPas3 dxpansichUinkchagisil P12 Padviddd $h egUBlpassOredirigerant circuit and
prescri bed superheating degree (tSHs),. the value of .
eansigpied de ragblate the Pewrratgof th religerat fovgng fhrpughhe bypass refrigerant
qQ%%d on the discharge tenperature (td) detected by
t'hé di scharge tenperature detecting nechani sm such
t hag c¥éitng deORP (EB ToRfig Qb ed @tanS&Cial cobNtht R€frigerant flowing from the
conpressor. 30 2. The refrigeration system (1) recited
heat-stuapanide haahenchingeniodhe usoesids beshexchangerinibe mainrefrigerant circuit

t.d) .detected by t.he,dj scharge tenperat.ure detect] . .
RS R PR P RGP O OB EHa and entits e imake side
bt he sshpegdonal ue (tdx), the expansion nechani sm '
control” nmeans (60) controls the bypass 23 expansi on

e c b awpesheatid fesseecdetecting meahaisti Eishpisgquovidedparthe bymass efrigerant

reduceqd to.a tenmperature lower than scr.i. bed

ciiand sonteprig Fregansrpenededart (SRR FEfEgrrm ot e outer
gh@bp&@caﬁmgdﬂwg@rein the cooling device (27) is a

h

eat exchanger having fl ow passages configured such
t hatn $ipansief megeniamtcohtrawnezgs (60) oargiguteddo céntrwhihe bypass expansion

refrigerant circuit side of the heat exchanger flo )

mchantsny based SR a'fpeéﬁa%@eéegme(ﬁlﬂﬂv&‘ete&f@tﬁ {g rupgrheagigs degree
4 . r . .

(5L 52yt 5 U SO 8 A5 g g

bypassvgfripenodircaltdd stbstintially 8qualbied gregeribbiesupatheating degree (tSHs),

refrigerant circuit (10) conprises a heat source unit
( 2) theryalug @f thy nreperibespyperbeating degree (tSHs) being set based on the discharge

temperature (td) detected by the discharge temperature detecting mechanism such that wet

compression does not occur in the compressor.
2. The refrigeration system (1) recited in claim 1, wherein when the discharge temperature
(td) detected by the discharge temperature detecting mechanism {Td) is equal to or higher than

a prescribed value (tdx), the expansion mechanism control means (60) controls the bypass
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(21), the heat-source-side heat exchanger (23), and
the cooling device (27) and a user unit (5) 10

i ncludi ng the user-side heat exchanger (52), said
units being connected together by a liquid refrigerant

communi cation pipe (6). and  a.gaseous refrigerant

EHRRRIAT El&fl?ﬂaﬁﬂgﬁ‘@)a S‘Fg)ﬂ,latéﬁd dithres, awersire 9%&%9@5 t,2 temperature
TSI ansi mechani sm (51) that is connected

to tﬁ%hﬂﬁaﬁ§§ B%t%?FQerant comuni cation pi pe side of

8he Ths esfrigerationgabmaX iRaingldn chind 1ios 2cehdreiguliesbolifg device (27) is a
regul ate the flow rate of therefH&Frmn fl ow ng

e SXrGAngen baviagetlow ppssages sondfigunadsuehsthpg the reftigesent dgwingthrough the
) - in-Clai ' | ur.al i.ty.of

kb R o ool ) bl Gy e v

difecpion of the kefifetarnt PRAGGL BEbuL® tHebpdis Alfris@atit eBewindide. ( 2)

via_ the liquid refrigerant conmuni cation pipe (6) and
the Thazdagesationfsystepn { Birreciied imamyi anaof olaings Ipte 3, Whgreim 4
-the main refrigerant circuit (10) comprises a heat source unit (2) including the compressor
(21), the heat-source-side heat exchanger (23), and the cooling device (27) and a user unit (5)
including the user-side heat exchanger (52), said units being 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 claim 4, wherein a plurality of user units (5) are
provided, the user units being arranged in parallel and connected to the heat source unit (2) via

the liquid refrigerant communication pipe (6) and the gaseous refrigerant communication pipe

).
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