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[ 0002] 15The present invention relates to an ejector-type refrigeration
cycl e devi ND OF THE | NVENTI ON [ 0003]
20Convent i ﬁgﬁwégﬁgﬁ%ﬁmﬁfﬁ‘géﬁat ion cycle device having an

ej ector, pr[mm(]ed with functions of a refrigerant deconpression neans and a
refrigerant circylatin
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For exanpl @ctdber Bheom eNd Q00BBR2oSEfiRH G BEenBEE bez@tmvlaﬁﬁ . 2B8d-8Mioso

rrent 1, S- gﬁgarator i s arranged at a downstream side of
d| f fifser pé*}q%.fgﬁ? otNe(BNERTs AT iChiasansPrReRiRdharen Ibvg@‘far@n@e nt o
gas refrigasantiregnd liquid refrigerant.

FIELD OF THE INVENTION
[0002]

15 The present invention relates to an ejector-type refrigeration cycle device, which
has an ejector. '

BACKGROUND OF THE INVENTION
[0003] .
20 Conventionally, an ejector-type refrigeration cycle device having an ejector,
provided with functions of a refrigerant decompression means and a refrigerant
_ circulating means, is known. For example, Patent_’Documénts 1-3 describe regarding an
gjector-type refrigeration cycie devices, in which refrigerant discharged from a
compressor is cooled by performing heat exchange with outside air in a radiator, and the
25 cooled high-pressure refrigerant is decompressed.in a nozzle portion of an ejector.
' [0004] '
' For example, in the ejector-type refrigerant cyclé device of Patent Document 1,a
- gas-liquid separator is arranged at a downstream side of a diffuser portion of an ejector
to separate low-pressure refrigerant into gas refrigerant and liguid refrigerant.
30 . Furthermoré, a gas refrigerant outlet of the gas-liquid separator is connected to a 3
refrigerant suction port of the compressor, a liquid refrigerant outlet of the gas-liquid
separator is connected to a refrigerant inlet of a suction side evaporator, and a refrigerant
outlet of the.suction side evaporator is connected to a refrigerant suction port of the |
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30 Furthernore, a gas refrigerant outlet of the gas-liquid separator is
connected to a refrigerant suction port of the conpressor, a liquid
refrigerant outlet of the gas-liquid separator is connected to a

refrigerant inlet of a suction side evaporator, and a refrigerant outlet of-
the suction side evaporator is connected to a refrigerant suction port of
the 1- eje@?@?? [ 0005] Furthernore, in an ejector-type refrigeration
cycle devimgosf Patent Docunent 2, a branch portion is provided at an

upstream si de of, a nozzle gorti on of an, ejector tq branch a flow of _the
refrigerant floWHREETBIGNS/dR 2R ElegEA-AYRS, TEMMaGTATIAR FYRiR a?"“ierfg Rgtenh ORCB Tt 2on i s
provided, guedhchdktidB prefidddsr anupSrans biegd é)ﬁfa Ad¥8le HorisH oA BleBt@r td OWs

toward the nozzle portion of the ejector, and the other refrigerant
br arﬁ_hed abrapEe apiiah eh t'ﬁﬁ)lf@ff'_ﬁﬁf_am flowing &Méro&-aaraﬂ@fcm g':é#’Ehﬁm@‘iﬁ*c [i‘ebhraﬁ@ht of
the ej ect Oportib@RYRdyided &&Q%ttdfn?rﬂefriﬁer‘é(t;t’f&ﬂ%h@@fa@ﬂthﬁgsr@éﬁB@&%h%wb fovidkd anged

at a downstream side of the diffuser tiron o jector to evaporate

A X p A \ )
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throttle f : i a¥a § : refrigerant and the suction
si de evapo@%ﬁ%@@?ﬁ? ge:f?g%\}g%%a%téﬁ\geng{ﬁg e?.)r arg'ch portion and the refrigerant

suction pold006f the ejector so as to obtain cooling capacity in both the
15discharge sid Qr at 4 i ]

I e oy ootor- ¢ Spaca 2 AEEE SdteBiialol R ARt 4 Rbit Moot A e
branch por diffuseriportionoof thedejatton talevapstate dine sefidecraft Bovdng ouk ef theodiffisen of an

ej ector to,ht. +a & O} i i i : k er
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toward a r% r?é%gaeritaﬁit(ﬂému?f) Ftoﬁg EHOe? ?feg@' tsﬁe:?sgfcgggtgﬁa \{#&aﬁ}'lg h&éﬁgﬁ[&t ‘?‘oél&té &ﬁ%
evapor at or disdaegetige evapotatorgandapacudtipncide dyepavitioai ned in bot h t he di scharge
Si de,evapo&@b% and the suction side evaporator. 25[0008] ~ In the

r

ej ector us this-kind ejector-type refrigeration cycle device,
hi gh- pressur e r éf ranggectot-typs rdéigarabioe syed davide e Patehe dacaomefie3 nd brdreh

R i e L
by a pressfine dfiehe eefsigeaht flbaingesut36F gibr difjeseaportionhe Fedilyermees) e ibrghck he .
oy O ool bovaRS, e b S rRBEITRE GAALRR #MHe SRR HoanHonk iio 077! ©
the discharge side evaporator, and the other refrigerant branched at the branch portion
flows toward a refrigerant suction port of the ejector via the suct_ioh side. evaporator.
Thereby, cooling capacity can be obtained in both the discharge side evaporator and the
suction side evaporator. | '
25 [0008] |
In the ejector used for this-kind ejector-type refrigeration cycle device,
high-pressure refrigerant is decormnpressed and expanded in the nozzle portion of the
ejector to be jetted, and the refrigerant downstream of the suction side evaporator is
drawn therein from the refrigerant suction port by a pfessuré decrease of the jet
30 refrigerant, thereby recovering the loss of the kinetic energy in the decompression and
expansion of the nozzle portion.
[0009]
By converting the recovered Kinetic energy (hereinafter, referred to as "recovery
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By converting the recovered kinetic energy (hereinafter, referred to as
"recovery energy" to the pressure energy in the diffuser portion of the

ej ector, the pressure of the suction refrigerant of the conpressor can be

i ncreased, thereby reducing the drive power of the conpressor and i nproving

the coeffigj s : el cej.ect Or.-1.yj | ge L on
cyol o devi SHEBEY e PRSERBRF il b o R SR B SR bt
docunent 1puchienPeftigeraning th8GRRReSsqf Part bhincdesadptheret|rediRirgethe dt’ivd\pr?wes 931899
10[ Pat ent , 08- 107055A [ 00 However ,, -0, L
ej Eact or-ty g@ %Héerf&&rb%%%#'?@ﬁgc @W?lr g\“gi\%hg Eagoc#ﬁl‘%%& ek PRIEEMaNER, (QQE} i‘%ﬁhe
capaci ty otjetive-tgieaefrigeration dgae dadexd i n accordance with a decrease of the
fl ow. anoun the refrigerant (drive flow) passing through the nozzle

tFon, 't Iy

portion, t y reducing the 15recovery energy anmount. Thus, the COP
| nprovenent nay DECUMENTEEE PRIGRIARTCOordance with the decrease in the flow

anount- of ' flowin the ejector. [0012] - For exanple, in the
ej ector-ty%‘g&@béé\éwgﬁfon cycle device of Patent Document 1, if the
pressur e ‘ofpdtéie dat@heri§Ip Pafent Rb! 3T0PERt is decreased in accordance with a
20 decrease_in age_outsi de air tenperature, a pressure difference between

hi gh pr essUatentdopygetddr Zaknt B $7138%%re refrigerant is reduced, thereby

decqgasi ng[pa{@tfdo@um@-ﬁtygrjp 20bgtibgosa ve flow in the ejector. [0013] If a
decrease in the flow ambunt of the drive flowis caused, the suction

capacit
P ’ However, in the gjector-type refrigeration cycle device of these kinds, the suction
capacity of the ejector is decreased in accordance with a decrease of the flow amount of
the refrigerant (drive flow) passing through the nozzle portion, thereby reducing the
15 recovery energy amount. Thus, the COP improvement may be decreased in accordance
with the decrease in the flow amount of the drive flow in the ejector,
[0012] | |
For example, in the ejector-type refrigeration cycle device of Patent Document 1,
if the pressure of the high pressure refrigerant is decreased in accordance with a
20 decrease in the outside air temperature, a pressure difference between high pressure
| refrigerant and low pressure refrigerant is reduced, thereby decreasing the flow amount
of the drive flow in the ejector. |
0013} ‘
If a decrease in the flow amount of the drive flow is caused, the suction capacity
25 of the ejector is decreased, and thereby not only the recovery energy amount is reduced
- but also it is difficult to supply the liquid refrigerant from the gas-liquid separator to the
evaporator. Thus, the cooling capacity obtained in the cycle is reduced. As a result, the
COP improvement may be greatly decreased in accordance with the decrease in the flow
amount of the drive flow.
30 [0014] _ _
When the suction capacity of the ejéctor is decreased and it is difficuit to supply
the refrigerant to the evaporafor, it is difficult for low-pressure refrigerant to have
heat—absprbing action, thereby causing a problem of breakdown in the cycle.
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25 of the ejector is decreased, and thereby not only the recovery energy
anmount is reduced but also it is difficult to supply the liquid refrigerant
fromthe gas-liquid separator to the evaporator. Thus, the cooling capacity
obtained in the cycle is reduced. As a result, the COP inprovenment nay be
greatly decf (%g ed in accordance with the decrease in the flow anount of the
drive fl ow. F0014 When the suction capacity of the ejector is
decreased and i tThegletifwil bedesaibedwithFig. 18 R, dilg &raMollieradiadreamehawiog at or

ther oby cafarnreEh 58y ShERRRE-NAS is ek b R B TRknER 1" "
det ai | wi | In bddiles,dhe Iselit] liiet bf IF}ggllBlﬂlﬁlwsFﬂ‘xg stetd 8f tie mfiiderdritet tok amemm

h ' t devi
of Patent BOCHIRRANbn Hfe Ror iRe BHEGLSY pioting Sk PR vefGeiainere
state of t himercffthe gisovardesatbet thecaktiomn afisisgiorth@lcyaiper at i on, and the chain
line of Fi qub%i shows the state of the refrigerant at the tinme of the

above- desc breakdown arising in the cycle. [0116] As shown in
Fig. 118, if a pesimwre idiFlg erignee abpicves cﬂﬁ@eﬂ@egbemm&némgrﬁfpfels?g)éanth
the

and | ow pressure ref erant is reduced [row X

10 suction %ﬁ%%[@'i'"i ‘-S’Pc{)fp sy FefgeeTany s r%@i‘é’g'te FHOY X407 ofi g “@Brrtih@er ant
i's net suppldtied cbgacﬁtb@f@h@@je&ar @il ddch@ash. OWTHEES Sy @fﬁﬁéﬂtﬁ@ﬁ@t@upﬂ%% not
have a heat - absor action in the evaporator, (white arrow Y40 of Fi

118). [ 001%]e SRBPIEFrES 4 PRSI EMIgRIpRT dOph BOIJ1aVRRdleatialisortingadiien i theanti ty

of the ref éﬁgﬁfﬁﬁﬁ(vﬁﬁt@rm@ofeﬁ tiig).radi ator corresponds to the
conpr essi on wor k .anount of the corrpressor As a result, heat quantity

cannot be HAMd froma | ow pressure side to a high pressure side, thereby

breaki ng the Cycﬂh@reﬂﬁr@()é@]n fAa dhim !%rﬁrFl@afl% Hé’héd‘d%uﬁhﬁ?to?rthé Ydfgerant

refrigeration %cle devi ce of the Patent curren refrigerant
pasddge frdAARALINGARHIOFATESRORGS to e mmﬁgﬁqﬂamrk@munw the cempEshe

ej ector threyahs i eehi dﬁ.%ﬂtiEyWaﬂhéﬂt?e ﬁq@@bd I*P&nsa%@v'p;j’é‘ssﬁ}edﬁd@%aé’ﬂibﬁfp sy made

in parallel connec¢tion W th the nozzle portion o e ejector erefore,
by usi ng tﬁéeﬁ@ﬁﬁbﬁéf%ﬂktngsm%ﬁycdﬁa and di scharge capacity of the conpressor,
the refriggjamy flowing into the suction side evaporator can be introduced

to the refrigerant suction port of the 25ejector.
On the other hand, in the ejector-type refrigeration cycle device of the Patent

20 Document 2, the refrigerant passage from the branch portion to the refrigerant suction
port of the ejector through the fixed throttle and the suction side evaporator is made in
parallel conrection with the nozzle portion of the ejector. Therefore, by using the
refrigerant suction and discharge éapacity of the compressor, the refrigerant flowing into
the suction side evaporator can be introduced to the refrigerant suction port of the

25 ~ ejector. |
[0019] ,

Thus, even when the pressure difference between the high pressure refrigerant
and the low pressure refrigerant is reduced thereby reélﬁcing the flow amount of the drive
flow and reducing the recovery energy amount of the ejector, the refrigerant can be

30 supplied to the suction side evaporator and the discharge side evaporator by the
operation of the compressor.

[0020] ,
Thus, it can prevent a cycle breakdown described in the ejector-type refrigeration
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[0019] Thus, even when the pressure difference between the high
pressure refrigerant and the |low pressure refrigerant is reduced thereby
reduci ng the fl ow anount of the drive flow and reducing the recovery energy
anount of the ejector, the refrigerant can be 303upp|ied to the suction

si de evapo eration of the
compr ossor SoBSAR of fHiedt BEoihER F RipliiRr b Ashiniee. e JE5 BB aFpoutt
accordancedmredrsetdﬁ@he‘dimwﬂawptmlatpreiaecmmn@jntirﬁrbediﬁma doktinn, ofﬂ:ﬂiuaejector is
pressuri zi n the.dif ser [t f the ejector is decreased,

and therebggqréggg’n%ﬂﬁthsvagyé“ﬁﬂ a"ejérﬁ%aafcf@%@%c '®3%5021] 5In the ejector-type
refrigerat{@2itycl e device of Patent Document 3, refrigerant flows in this
order of the co essor --> i at ort or the discharge side
evap%’)r ator --+ gﬁé Wé@&rreg{gsr 8”5?’?'%3?‘5@%8%%@5 fgrument $ﬂre?r|lge§ar@ase
even when fibes praponie ofitihd engitessopet wReaadibie ilghe d@étﬁs%@ disehdrbggpant and
the | ow pressure refrigerant is reduced thereby reduci ng the suction

capaci ty ofVaPREQ| ecthgromprrsseretoy beyercylstedinp %esuﬁbﬂ'lise%ﬁsﬁoe‘teﬁémlﬁnstbﬁar ge

si de evapob@sﬂfreb&ﬁéﬂéﬁc@ﬂﬁ@éenoﬂwé)fhr%m%ré‘s@%r peFA@drant] AR Zhe low presdipls, It
can prevent .a cycl e breakdown descri in the ejector-type ref rlgeratlon

cycke devi FNggransis eaqucesibgrelly reducingighgsustion P@Paakﬁrb@frtaeﬁleétowthmrefmrant ow
amoynt  decegpsesplitdi®d rﬁ@ldegehsrbwcrefebﬁm%eﬁWfﬂeldﬁéet@marlme dohpr&2o rd' ffuser

portion of the ejector is 15 décrease and thereby it cannot "avold about
cor decr eab®22Fyrt hernore, the COP is al so decreased because the

refrigerant canfgjs t?@ca%'-ﬂ?é\}ehﬁﬁlc*c% Ergﬁm%%tde%hb%ﬂ%h@éi&wrﬁﬁ refr{g(ee%ﬁlr

That is, in the e/ €ctor-type re eration cycle devite us ejector
as a refri Gledevierebiica Q%wnwéa ,Howevgr, \raraca@rdmcerwtm ftfae flbmmmm of

(e o1 v Ehasior Ry RN el RIS b, 1

pr ed@nt i nveedreasad; andhigeebyrit caneel afoid AkoukSEPdaeraaser Surthaundre, the GOP isbj ect
of 25the p5|§§ 8\@/5reés'é)ﬂ%@&é£@ thePrefigRRInY cARRE BE Eu;?dﬁ'ie&%oeﬂe%ctfo)ﬂ%ﬁje e%ﬁdrgt%r ation

cycle devi C
[0023]
- That is, in the ejector-type refrigeration cycie device using the ejector as a
refrigerant decompression means, if a variation in the flow amount of the drive flow is

20 caused, it may be difficult to stably operate the cycle while having a high COP.

SUMMARY OF THE INVENTION
. [0024] _
The-present.invention is made in view of the above matters, and it is an object of
25 the present invention to stably operate an ejector-type refrigeration cycle device even
when a varlatron in a flow amount of a drive flow is caused in an ejector. '
' [0025]
According to a first example of the present invention, an ejector-type
refrigeration cycle device includes: a first compression mechanism (11a) configured to
30 compress and discharge refrigerant; a radiator (12) configured to cool high-pressure
refrigerant discharged from the’ first compression mechanism (11a); an ejector (13)
including a nozzle portion (13a) adapted to decompress and expand the refrigerant
flowing out of the radiator (12), a refrigerant suction port (13b) adapted to draw the
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when a variation in a flow anount of a drive flowis caused in an ejector.
[ 0025] According to a first exanple of the present invention, an

ej ector-type refrigeration cycle device includes: a first conpression
mechani sm (11a) configured to 30 conpress and discharge refrigerant; a

di at i t di sch df
Lhe 2 oe: | Eahaal b i arBad Bt of bt el AR o S5¢ R b 3 o
p]g)rt Ih on (éaad aaﬂﬁmﬂee@ottmnc{émmﬂamﬂ tarpﬂes@m@m*nﬂmh’@t(ﬁg%@?f bgﬂfeéyeﬁd re{fﬂigééﬁrﬂg fﬁt
O t he radi on ort apte 0 r aw e
Mo 1 o gl dhe (eflgerdh [ ok 3558 e t6FoeRt Rokion, srtu I Er b cicliano fiene
nozzl e por evapordtdB&)6) c@ﬂﬂgt&edltib feu@;ﬁfratEQhéIr@ﬂﬂiﬁérbﬁﬂ?n@&ﬂ@é(%t@ the d%ﬁcfﬁ-%ﬂ' tzﬁ
e rerr er an rawn rom e

m x-refrigerant of, t fr| erant and t i

refr % ger a%f ALY %‘W iL'O"YaI @ e rebrigernt; YR Rt &%6?5&‘%?]@@9611360%(1 dur ed

to evapor ats@:ohb%oh?fdsslgﬁh@&harﬁﬁﬁ' 635 %@m:‘éd‘ﬁ) &s@&ﬁé ?éfﬁﬁbréﬁfﬁd\nﬁr?%?urtt oft O
e

flow toward: the r erant suction port g_, he ejector and a
second conﬂ?@ﬂi%s%%wm @6 &9 C%Wﬁfgh feé’@w'braﬂfrrgﬁf@nt Red ﬁ@ﬂﬁ@&%ﬁhﬁ
f1ow ng outomprebfid refigelapf Si de evaporator (16), to conpress the drawn
refrigerant_and to discharge the conpressed refrigerant. [0026] 10Because

t he second ressi on mechani sm(2la) is provided, even in an operation
condption in whi CilhiaO t t e in
accordance with Baéh%%grgggs%csﬁd)%mbbésgévn arﬁﬂ%c&ﬁ{n@rgf Pfla brdvﬁ W%(!&%ﬁ%n

ej ector (18§eratigie conditionin cufief istgtion C@nﬁélt\ejoéchh@rel(ﬂiel) (tHnisbdewegspt énent ed
by the opea&udaac@wmdé&é&acbpraﬁgmqﬂnt B BATM G of i eégpﬁgg,e@gl Y,

the ejector ere geratlon C evice 1 can
regar dl essS‘éﬁt*Of' §ePacsy phthecieder ([ Bkcan W@n@m@nt@fbwme operatien 6f thasedodda27]

That is, g&ﬁﬁ% nt ed
by the secon %x&r?@se gﬁgnpngzc]}%zp%&%?%g) EI{él S%tg’rcl& éﬂllgér? f@}]é}‘{%p #Slﬁ%y of
t hel% ef ri g&drebg Stggh(@ﬁiaé&ﬂ regmledseof dihe yaristion phihieiflow FraQdit of thet driveffiowst

conpr essi oFb(ﬁEgham sm(1la), from 20being reduced. Thus, it can restrict a

decrease o refrigerant flow anount discharged fromthe first
conpr essi on neci&at isnbgcauss the[sDCRBI capacity of tis ejacioe §18)tis S@pmmeinmdahs\/ the

oD s nr 8 AP AR P ' EBFELES BEISTY e pHeBnE "
25decr eas esuppliedh&ofl ey diffusemportdn (13d) thr thediréil mvmpoéssbhena@erﬁtrar(uﬂﬁﬁoman be
reshgi ctedpeidhtdequced. Thus, it can restrict a decrease of the refrigerant flow amount
discharged from the first compression mechanism (lla)
[0028] ,
As a result, even in an operation condition in which a pressure difference between
a high pressure refrigerant and a’ low pressure refrigerant is easy to be reduced, a
25 ‘decrease in the flow amount of the drive flow of the ejector (13) can be restricted, and
thereby the ejector-type refrigeration cycle device can be stably operated
f0029] _
Furthermore, the refrigerant pressure is increased by the pressurizing action in
| the first and second compression mechanisms (11a, 21a) and in the diffuser portion
30 (13d) of the ejector (13). Thus, as compared with a case where the refrigerant is
préssurized by a single compression mechanism, the driving power of the first and
second compression mechanisms (11a, 21a) is reduced, thereby improving the COPR,
[0030]



thereby the ejector-type refrigeration cycle device can be stably operated.
[ 0029] Furthernore, the refrigerant pressure is increased by the -
pressurizing action in the first and second conpression nechanisns (1lla,
21a) and in the diffuser portion 30(13d) of the ejector (13). Thus, as

conpar ed wi th a eeaf&miers thggrerseérrzi LA of the RIRESLEA SR IS LRELT

corrpreSS| on mechani sm th vin vver 0
conpr essi opressurd & thentirst eanapregsicn meshamsdu@éa) carhbe élsyeaser rtbanebggradhéng:@.

[ 0030] E['\g) glri\frﬁj; ISJWHWH% fzg}’ c&rnﬁreg%ﬁr?l#eﬂaﬂsﬁggﬁgy %R aaéltié ﬂebegﬁ e"Eﬁ

portion (1 Sucti on pressu I essi mec an|
(11a) can peessure rdiffesente betweebyher eultiion myesshee dnd \&hmgxsdmm prassurhen fthe st

. _ - q
et veen t neBRGVE NS At &dbu PRt ARIGR Fhias PR o P pBE T e
first and smnpmslmmfﬁciew fo thevespeatisfist didsecold egmprassidremecrdriced (11ahe
conpr essi Og%aif |enc gqu} the respective first and second Conpression

mechani sns Ei'g? be i nmproved. [0031] Therefore, in a refrigeration
cycl e devi m3u]1 whi ch the pressure difference 10 between the high '

pressure refrig and the | ow ress re refriger.ant o] OF
exanple, in a rg';hf"'i Fraffl ﬁnr‘?fg}%qr Cg% qu'CQ\,H?g‘H ‘%héh? é?r?-‘?s{;l%r gﬁ{erence
evapor at i opetiveanehathighe pﬁb%sﬁrb&eﬁ'?géialn@ Bng itHe !@N%ﬁ@sfsaieofeﬁﬁde@éntl i§ 1&rgelued to a
very lowte erature ygl? COP of th refn@geratlon
cycl e devi "6‘3&% LY "F'{?E?‘%y%cyc? e htlgg(gg%geéant,e,ya@q@tlcatg gRtWg pe
refrigerat pPhecitetich 66 eedoratod{1%§ I'bafeaac@ 1de GaF oW (ﬂéthﬁeréﬁﬂaa[@% or3pf@4) may
be provi ded trg;l)e‘_g?ar ate the refrigerant flowing out of the diffuser portion

(13d) of tHd &OP(OfﬁB‘e rqii'f'saﬁr@tw GYEledeyes 581t DIMPTPYaski d refrigerant. In
this case, [g3pjquid refrigerant outlet of the discharge-side gas-Iiquid
separator 524) may be connected to a refrigerant inlet side of the suction
si d& evapor at or Fen@yam@ﬁdlrat%@egtﬂrémq pivieRvetigsuEyds dgyice, he difcB¥Beige- si de

gas- i qui dgseRpidtMardtdA4VRay R &%H@Pﬁoeééféﬂté% réﬁfgé?aﬂ?ﬂé\ﬂhg SHeSipa side

of the fi rst conpr ession nechani sm (11 even I n an

oper ati oh EFHERtROGIPN H 3dhPLHhestieater 3%&15%8?% Sﬁfrdﬂef@rl'?éi“éj“@élddﬁff@@@tl dn
decreased iy %E%iﬂi@%fﬁ@e@?\t %uﬁ& éﬁgrg%t%?defdag qAERERM Rt (ng'naggb

flow of the erant can be sup

the di scha?‘y@eﬁeééog%ﬁefﬂﬂ%faﬂﬂ'@%pﬁiﬁ‘%@ﬁﬁhe( supfion cﬁfcieh@VaﬁQ@tt@Foﬁﬁéll al avgasor at or
Lackn ol BUORRERAA Bt bt Wﬁ@ggfére R e. o
stably oper@ﬂgqyant suct[on side of the first compression mechanism (11a).
[0033] .
Thus, even in an operation condition in which suction capacity of the ejector (13)
_ is decreased in accordance with a decrease of the flow amount of the drive flow of the
25 - ejector (13), the liquid refrigerant can be supplied from the discharge-side gas-liquid
separator (24) to the suction side evaporator (16) by the operation of the second
compression mechanism (21a). Accordingly, the ejector-type refrigération cycle device
can be accurately stably operated.
[0034] _
30 Furthermore, the saturated gas refrigerant can be drawn into the first
compression mechanism (11a) from the gas refrigerant outlet of the discharge-side
gas-liquid separator (24). Thus, as compared with a case where gas refrigerant having a

super-heat degree is drawn into the first compression mechanism (11a), the compression
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[ 0034] 30Furthernore, the saturated gas refrigerant can be drawn into the
first conpression nmechanism (1lla) fromthe gas refrigerant outlet of the
di scharge-side gas-liquid separator (24). Thus, as conpared with a case
where gas refrigerant having a super-heat degree is drawn into the first

conpr essi oPratbAnSe drte nich B FORRGE PR e Ry BBnf R et E 11"
I S0- ent r opyompi@asdadn isecentiedy, dah éeebjucedypihereby gnirbvéingXbR. CGRO035]

Furt her rmriqiqs%i i nner heat exchanger (30, 31, 32) may be provided to
per form 5h xchange between the refrigerant flow ng out of the radiator

(12) find ahl O}NL Ruehstifice Sardianechidat erthangeri (80,2315 32) mayl[bQQiB@]idetgl to pﬁrfoiﬁ@r

exa e, the | owpressure si in the cycle t he

Fei r Bger anbetto ALRORSBRTER, i cerioelit e A o et Rl GBI Br
be the ref qdvgpfe@mregiqeb@cn@@ﬁﬁ@m ¢y@{b0 t he second corrpre55| on nechani sm
(21a), or @(ﬁ%—’ﬁbe the refrigerant inside the discharge-side gas-Iliquid

separat or [ 0037] Thus, the enthal py difference (cool | ng
capaci ty) betweegy é)?é?n;ﬁé‘,ttﬁélow-ﬁ‘ésﬁ'e EIBEréTﬁ’éérérﬂ% ’Eﬁétcy@ré el ®eltRd Fef

inlet side and the refrigerant outlet side can be enl ar%ed i n 15the suctlon
si de evapofab®frgwngpto the r%wmpmsw%mer:frﬁﬂm(% tOR Eapde the refrigerant to be

10 ‘drawn into the second compression mechanism (21a), or may be the refrigerant inside
~ the discharge-side gas-liquid separator (24). '
[0037] . |
Thus, the enthalpy difference (cooling capacity) between the ehthalpies of the
refrigerant at the refrigerant inlet side and the refrigerant outlet side can be enlarged in |
15 the suction side evaporator (16), thereby further improving the COP.
[0038] |
In the ejector-type refrigeration cycle device, a high-pressure side decompression
means {17) may be arranged in a refrigerant passage from a refrigerant outlet side of the
radiator (12) to a refrigerant inlet side of the nozzle portion (13a), for decompressing and
20 expanding the refrigerant flowing out of the radiator (12).
[0039]
Accordingly, by the action of the high-pressui*e side decompression means (17),
the refrigerant to'flow into the nozzle portion (13a)} can be decompressed to a gas-liquid
_ two-phase state. Thus, it is compared with a case where the liquid refrigerant fiows into
25 the nozzle portion {13a), boiling of the refrigerant in the nozzle portion (13a) can be
facilitated, thereby improving the nozzle efficiency..
[00407
As a result, a pressure increasing' amount is increased in the diffuser portion
(13d), thereby' further improving the COP. Here, nozzle efficiency is an energy
30 conversion efficiency in the nozzle portion (13a), when the pressure energy of the
refrigerant is converted to the kinetic energy of the refrigerant.
[0041]
In addition, because the high-pressure side de’compreséion means (17) is

8



[ 0038] In the ejector-type refrigeration cycle device, a

hi gh- pressure si de deconpression neans (17) nmay be arranged in a
refrigerant passage froma refrigerant outlet side of the radiator (12) to
a refrigerant inlet side of the nozzle portion (13a), for deconpressing and

20expandi ng the refrigerant, fl.owing out of the radiator .. [ 0039

Accor di ngl @?”f}%’r aa%t”ia@ﬁtt%rf)&%rf@ecﬁﬁEfﬁmp&gs@@fgﬁra&#JR%N?I’BB I%)%%i”ﬁtﬁ tt}ﬁeans

(17), the neildmeti@n{l3apofithewjdcitt 013)ken beatial inekidrédhcé hika)a 16avaRtion

deconpressed_ to gas-1liquid tvvo-,‘pha state. Thus, it_is conpared with a

case whor ot e PEGUI &5 PERRIEVaRIT PROJKCIHI 25EhdR S8FERBOAGRFN B82) |

boi | i ng of sthhi§ obeftddRhiRaving 4 Mieh topzl e portion (13a) can be facilitated,
i ng the nozzle efficiency. [0040] As a result, a

t her eby in&r&%v
pres%ure [ éhsi ng anount is increased in the diffuser portion (13d),

ther eby further Thapighvprassutd8déeEtontiRdsSion MR%AS El)gfrﬁé%%%(daﬁsi&?uﬁﬂ% 9y
30conversion efficiency in the nozzle portion (13a), when the pressure
ener gy of WhishtBe vplysicaistexpanded rfpeast @adacemprass khe, eaffigeranie pag thef preasure
refrigeran _ IO E i ' t meghani :
refriger an%n?rp\g\% ih%d%?@%ﬁagy\nisﬁgorpﬁ?gd Fﬁgﬁ%@%héﬂ%agre{rﬁlef% (@Q?é g?éet, tﬁgg
ej ect or ( 1@echanicabensray ouldput frorcibie reraansionvinithcan heoeltectivatly usdadyso ithettthe

i B & o EEHkend e bl RGBSR et Rt Vel

hi gh- pr ess[fi043%i de deconpression neans (17) nay be an expansion unit, in

o orr ool SEHBELISE S0P (19 SSRCTREE"o LOPERHRTEARE (BB,
In this capmeyidetido condense tia refrigerayt, o gapliquid separstive poriem&i2a) prvidedtan be
o oL v YeghPd i B hAd R0 Sk SRR Bl 05 R Bt
15 and liquid refrigerant, and a super-cooling portion (12d) provided to super-cool the liquid
refrigerant flowing out of the gas-liquid separation portion (12¢).
[0044]
Thus, the enthalpy difference (cooling capacity) between the enthalpies of the
refrigerant at the refrigerant inlet side and the refrigerant outlet side can be enlarged in
20 the suction side evaporator'(16), therehy further improving the COP.
[0045] _ '
" At this time, the enthalpy of the refrigerant at the refrigerant inlet side of the
suction side evaporator (16) can be reduced, and thereby the enthalpy of the refrigerant
~ drawn into the first and second compression mechanisms (1la, 21a) is not increased.
25 - Thus, it can restrict a 'density reduce in the refrigerant drawn into the first and second
compressidn mechanisms (11a, 21a). Therefore, it can prevent a decrease in the
refrigerant flow amount discharged from the first and second compression mechanisms
(1_13, 21a), thereby surely improving the COP. '
[0046] o
30 ‘The ejector-type refrigeration cycle device may include a first discharge capacity
changing means (11b) for changing a refrigerant discharge capacity of the first
‘compression mechanism (11a), and a second discharge capacity changing means (21b)
- for changing a refrigerant discharge capacity of the second compression mechanism

9



For exanple, the radiator (12) may include a condensation portion (12b)
provi ded to condense the refrigerant, a gas-liquid separation portion (12c)
provided to separate the refrigerant flow ng out of the condensation
portion (12b) into gas refrigerant 15and liquid refrigerant and a

super - cool | tion (1 rovided to syper-cool the liquid refrigerant
Lot g oul 2P it iabe it rff: s oe EoRTiSb A GRY MRt (LD GUdIEhe Second
Thus, the erstﬁmb@ycabatnereran@rngcmbnmgrzqapa@xawbe b@w@@redt he &@b&%b@lyes of
t he refrrger '}EEBEM qe}ﬁrefrrger inlet side and the refrigerant outl et

si de can bE‘1 o it I‘@[]g%ﬁ'i@ﬂ@p%g%&am@g& theefirst toeeeassion ur t her
i mprovi ng h’@@h% Qﬂa?%hd the second Eorktessidn Behahi3f @ayal py of the
re

refrij gerant0 at the rigerant inlet side of the suction side evaporator
(16) can bEG% &Iuced and thereby the enthal py of the refrigerant drawn into

the first and S%@th@m‘ﬁﬁt%cﬂ%@%bém éflf]rg fu%?r%ibmgr%sﬂgrﬁ gﬁé&ﬁérﬁ&ﬁe‘j

25 Thus, it can restrict a density reduce I'nt ran awn 1-nto the

first and Sd@dAed H@fﬁﬂ@@ﬁnbﬂBtrP@&%ﬁap@W qfrrmecrmaqomprmroefrmcbamsm (2
prevent a @ﬁfr@%‘i‘dépﬁn@&ﬁgrﬁﬁﬁé@ﬁr ?Hﬁ fﬂegéfﬁgaﬂ%‘%std 3¢ N ges! JO#%FBSE!E fi r St

and second conpression e I SNB hereb y surely Tnprovi
COP. [ 0046neganisnsefida; d¥a) cyipbe pperategavith & brgh@pmlpeessreweffmena)y i ncl ude a -

i shar go capaci e ot dhd” BERAL"EoriERTor Hibhalithe (AR00HH4) Grif A BRET
g: :gﬂ:r gg @@pchétedwlarﬁbﬁ: SRIneTReLISINg( allcbp(:afr oe comﬂlggemgrt@raim rggaranlt the
case, Lo 1o Of the iy Sl SeaRo A CIR IR BN RE Q0150 R iR e

di schar ge twpetyi regudingihgisirg orﬁﬁmmtmazje):tompetrefrrgemtrogwowdémer es pect ively

i ndependent}doygr ihange the refrigerant discharge capacities of the first
conpressi oh nethani sm(11la) and the second conpressi on nmechani sm (21a).

5[ 002 7] Thiike efeatorigder iefrgesation diysie iavige, a:disduarge/ sigé e‘v#mdtbrf §1t42
et i L e A R RN ST R
t her eby t hEDOBPest and second conpressi on nechani snms (1la, 21a) can be
operated with a"llﬂijg,hco%%’a) (r:aepscr%i. o(r:]ane {! Béarnegl riot only in the suction side evaporator
(16) but also in the discharge side evaporator (14). Furthermore, the refrigerant
20 evaporation pressure in the suction side evaporator (16) is a pressure corresponding to
' the suction action of the jet refrigerant, and the refrigerant pressure in the discharge side
evaporator (14) is a pressure pressurized in the diffuser portion (13d). That is, the
refrigerant evaporation temperatures are different from each other in the suction side
evaporator (16) and the discharge side evaporator (14).
25 [0050]

The first compression mechanism (11a) may compress the refrigerant to be egual
to or higher than the critical pressure of the refrigerant, or to be lower than the critical
pressure. | '

According to a second exampie of thé present invention, an ejector-type

30 refrigeration cycle device includes: a first compression mechanism (11a) configured to
compress and discharge refrigerant; a radiator (12) configured to cool high-pressure
refrigerant discharged from the first compression mechanism (11a); a branch portion
(18) provided to branch a flow of the refrigerant flowing out of the radiator (12); an

10



10 The first and second conpression nechani sns (1la) and (2la) may be
accommodated in the sanme housing, and nmay be constituted integrally. As a
result, the size of the first and second conpressi on nechanisns (1lla, 21a)
can be made small, thereby reducing the size of the entire gj ect or type

refrigerati 0 48 51,0, t.he, e ctor t e refr| tion
cycl egdew cg&t&y@#E rﬁ%g’@ héz é'?i' é?%&p ?dfﬁﬁ ntﬁyd%g FeSvieHe & P"H‘ W8por at e
EI' Ee refri lgeefagerahtl mfvunegstmambhrénﬁited adtﬁefbrsmh gmﬂ'ctn @m), (alr%ﬁ')getra[r@@é&ﬂ)r& port

us, cooli ci can,, be ai e suction si
evapor at or (ﬁ’é)%%gﬁ?di%@w lﬁner ¢19ge8 Wa? E'@hsgpﬁ"‘éy B{)"ihﬁtr%ff'g%@%lett‘“-d from
Fur t her nor ¢he tﬂnﬁzleebbntgﬂr@Iﬁa)z(bnﬁvap@mkeromoﬁrﬁs%1‘3(9 bBaptB® ®UkdsailiRl de
evap ratorérs %f Iﬁzgg]ghssure rrespo ding to the suction action of the
fet PefrigdisHemocn I8¢ Tef IR 29H o8 TEBIeRANE B S s refvigrsant
evapor at or s(dibh post (A3B); @Sidfieh ﬂ&@éédémp?@dtoh ndah (£, fzb}lﬁﬁrdeaﬁﬁéréé%;hlg(a%ﬁd)

That is, the refr |t%er ant evaporati.on tenperatures are ferent om each

other in tRXPANGING e refrigsrany o shapier FtI@E)m drnched abl thechrangepetioe (B)apor at or
(14). 25[ 0QB&on side evapEFH?orf Gl%?koﬂiﬁﬁ%&&ﬁéﬁﬁoﬁ?&ﬂ%ﬂr‘ ekant HbcddreSRATR €SS

t he refrlgerant to be equ to or "higher than the critical pressure of the
ref ri ger anthe gictipn sige dﬁé%@"eﬁf’r’ﬁhmﬁﬁﬁ @Pi 20 tprcaysaithe evanpededirafigeranta

secqpd eX&W'fi@wofowfaFtF s ‘r‘a‘éfﬁ@érahwl?d%h it 13 Ngloﬁ% ?{#{03159 3 & <G8y “ on

cycle device includes: a fifst conp ‘confi gure
conpr ess aﬁ@!“ﬂﬁeé'ﬁ%rﬂ@?é?hﬁwml @éahmnfigarﬂdam aebr thelzfrigerant i f@mmr@jomtoofckbal

hi gh- pr essuy&ich&d aﬁ'ﬂ] t chani sm
(11a); a bran[(?h Icf)ér;f&?d Hi% Egh&’r (5‘%5%%#;%@1 réfﬁ#;er%%aef%g@&g?% Sr ant
fl ow ng ouFOIBPreﬁﬁ?é' re&mear@r (12); an 10 ejector (13) including a nozzle

portion (lﬁﬁ)ﬁ; 3dapt ed to deconpress and expand the refrigerant of one

stream branched at the branch portion (18), a refrigerant suction port
(138} adapted t degausw teesecend i pmpegssiobymechianigi- 64l ds fdrmmladt evére in an

f t. ' 3 ti
(130 “adapPRy o 5ohd s SR S Eia ooy [ R ofB0) 315 it HRGEREH hanc
the refri géﬁ@lﬂand@ aith F derreadecofrtbé fMiogenemint sfis tdriee fiperdf thd 8jektor &3yl on

si de deco i< and expanding th

Ferri gor ancoapneneechy BE e abkiaf i) Lt o R B2 B ee GBS Bhine Fesend
sucti on si dempreagir eecnanish6f21@dnfi gured to evaporate the refrigerant
decgpp ressg@ 23{ the suction side deconpression neans (19, 20) and to cause
the evapor refrigerant 10 to flow toward the refrigerant suction port

(13?_) of - fj he ej é’urtberrr@dra,)l];chealeﬁigaraﬂe?fﬂsd;reommc‘ ‘ mséd)b\{]nmbk@mmﬂhg_%gt&)n in

confi gur ed,t O N i ger ant Wi N t t he, sugti i de

eva'po?at or t*felfé& %tqld Sgg?ﬁ‘é@'eg@ﬁ%%%ﬁawsé%r ﬁé@r gﬁfi’) ik o‘? Eﬁ?érpﬁg'oﬂhe

E:(Zmp ; essed(¥3e raf gbe amitctof (B5.1] THIERes anmateldgwﬁl@(aomieoﬁ)ﬂmé aBé irefgereathagni sm
la) is v i n an_operation, candi uctlon capacit

of the of RlSrTEda 55 € Yelk EmBRSHRN soRbR e e ehPvie Bauer ol dee Gitiare 11 ow’

amoeft of seadnil cempiession machaniegheitier 21a) ¥ redubiel thueby anpredRasid go@f t he

ej ector (1@29?3;% be suppl enmented by the operation of the second conpression

mechani sm

_Furthermore, by the pressurizing action of the diffuser portion (13d), the suction
pressure of the first compression mechanism (11a) can be increased, thereby reducing
the driving power in the ﬁrst compression mechanism (11a). In addition, because the

30 pressure difference between the suction pressure and the discharge pressure in the
_ respective first and second compression mechanisms (1la 21a) can be reduced, the
compression efficiency in the respective first and second compression mechanisms (11a,

21a) can be improved, '
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20[ 0052] Furthernore, the refrigerant pressure is increased by the
pressurizing action in the first and second conpressi on nmechani sns (1la,
21a) and in the diffuser portion (13d) of the ejector (13). Thus, as
conpared with a case where the refrigerant is pressurized by a single
conpressiogxgﬁghanisnl the driving power of the first and 25second
conpression nechani sns (1la, 21a) is reduced thereby inproving the COP.

[ 0053] FUstaEsW reven wen Aapationdu theligvgameuntaf the drivedTo it Kased

portion (1

(T12) can Borso PRuangineReRURaRY ially o1 tie ySe: AR 0581, e BRRIPPREC:
conpr essi ofefrigeration %e(dﬂw:? can he a:@blytap@ratECb\ettfaaé‘egl'th@ 30 pressure
d|ff§rence[ ieen the suction pressure and the discharge pressure in the
respective t and second conpression nmechani snms (1la, 2la) can be

reduced, 't he conperfariepin ef féfdgenton icpcle lievice sipewhick ethé i prassusn diifieesrzad

conpressi o 2 roved 54 . a
result, evgn Eﬁcﬂgﬁ{@} %}%Sg%rﬁ 'Jeﬁ %eﬁa@? qplgvshgﬁ%\ﬁ rﬁreﬁﬂ"r% Flegr ‘%‘;‘]r‘?q;e'sf@r@@\ﬁf%
caused t heeehypleddaaefigetation py@esdem::ezin ndiiabetha eaftigeradi evhpordmcfr‘fﬂempmametl on
13d t he ecto refri tiaon,cycle deV| n b bl rated
\(M t h) a hi gHFJElﬁD% cé?lﬁ)é%]evapora P h'érrgq‘{ﬁ!'ét hf‘f Ee %{J &%ch g“edew ce
inwhich t D Nehewfecthffthe pasert ihaintee i et_xtremlelygéﬁfem\essure refrigerant and

t he I'ow pr@gﬁ%le refrigerant is large, for exanple, in a refrigeration
cycl e devi which the refri gerant evaporation tenperature of the

suction side evapprstmplelf ithe repdtiterhd aef;agemon 87 wa&eraﬂﬁtﬁtlﬁhré@sﬂe -30C

- 10-10 C, the ef sent inve on is extrenmely effective.
00S6] ) evapofst (S e ArABeERGNERarBie s 5 nerar GRUTISH pulef e AEUSREYT ce.
a di schar ggogibd€i®ijaporator (14) may be prOV|ded to evaporate the
refrlgerani flimﬁng out of the diffuser portion (13d). 15[0057]

Thud® “cool apacity can be obtained not only in the suction side

evapor at or (16) TRUE, @oRsy tabache csh 56 BRI DnEVIARAE 3L&Ton(sldb) evaporator
Furthernore, the refri gerant evaporation g@essure in the suction side

evapor at or ?@GI?“ b alsg, iy the ischardsy $18 symRnrafgr &tk ndughemiass e refrigemntt he
jet refri geva%a@ranoarwegshe ihehe Isgeroﬂrsﬁdeomﬁ@ﬁfoe (!LGD i B%r@és%@éfr% cﬁid??l?lté 0

evapor at or i s pressure ressurized in the diffuser portion
Therefore, "tensé’c?% qetiga PhHe Ietrehigemnt anditBerigarantdsessre gy Fffef@@ﬁ'tgelsﬁlet he

suche on si gepRKAROMAY W a bleburdedsifzd iR CHALBRSS! SHPLGY ABRY. atPerdidd) thel 0058]
refrigerant evaporation temperatures are different in the suction side evaporator (16) and
the discharge side evaporator (14). ' '

[0058] ,
In the ejector-type reftigeration cycle device, a high-pressure side decompression
25 means (17, 27) may be arranged in a refrigerént passage from a refrigerant outlet side of
the radiator (12) to a refrigerant inlet side of the nozzle portion (13a), for decompressmg
and expandlng the refrigerant flowing out of the radiator (12).
[0059]
Accordingly, by the action of the high-pressure side decompression means (17, |
30 27), the refrigerant to flow into the nozzle portion (13a) can be decompressed to a
gas-liquid two-phase state. Thus, it is compared With a case where the liquid refrigerant
flows into the nozzle portion (13a), boiling of the refrigerant in the nozzie portion (13a)
can be facilitated, thereby improving the nozzle efficiency: |
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In the ejector-type refrigeration cycle device, a high-pressure side
deconpression 25 neans (17, 27) may be arranged in a refrigerant passage
froma refrigerant outlet side of the radiator (12) to a refrigerant inlet
side of the nozzle portion (13a), for deconpressing and expandi ng the
refrlgerangm%bﬁmnng out of the radiator (12). [0059] Accordingly, by the
action of h-pressure side deconpression neans (17, 30 27), the
refrigerant to ﬂS@vrQSHRoatm@SH@zlﬁp@aﬁm tamﬁnk iB3ngreesed indhelsiftuspr eertionl to a

| deit
g1 Laul St Widasy 3816 g the (EXPOTNRE Sl DeRiec e
ref ri ger an€orvarsidnecifisientye inpther norzle( paEipn déaa)bevfﬁachhm prassecs enérgy atfythe
i mprovi ng Fé?rﬁ'ﬁ)é?%qé &@E&éﬂo%%%netu{:%ﬂgﬁ% f the refr Enp result, a pressure
I'n the F 80 f

i ncreasi ng anbunt 1S | Ncrease user I'on (13d) t her eby
further infl06¥lng the COP. Here, nozzle efficiency is an energy conversion

fficiency int e I . when, t ressure ener t he
gref ri gerzmt [ sqﬁgﬁg@éb %é)cggéet ﬁ% ﬁ%ﬁ%ﬁsgurg é‘?egge‘i? p{eﬁélopép‘?qnéeﬁifng ) B 0061]
| n addi ti omnfigacsilye \tdmabllaltlgbttrearmemansmtltéﬂeﬁhgemnpﬂmamcmtrfmmi; itfbkhe 27) i's
configured rott chan S he refr oW, anoun
fl ovmI g; i n?‘go)‘éé eﬂgeoﬁ%k@?@f ?ftc}: ?F@ﬁ o £ CaBPe {YAie cLP@EfQWaI t%c%llﬂa‘ﬂ)ég\'{%ﬂlaﬁ" gd in
acctr danceinvihefcyalel oasl avmsultata/em ifLIQ&adh fmtteamér&eSMe&efr@étﬂnt cyd@y esh bé | oad
fluctuati o ri SestEtC{)\Glgi refri 'Sﬁh ycI e can be stably operated while

havi ng a h? flhavmg OPhi gh- pressure side deconpression neans
(17, 27) rrgwsbp arranged in a refrigerant -passage froma refrigerant outlet

side of the rad frigerant inlet 15 side of the branch
or t1 on (1) ol aiotsE ek sectechmBesap? s (7 o3 gl b ofanged 1 &
refriger anﬁemgetrmtpagsag@ fiom & RErideranuteidd shd ﬂaa}atcsrcu?) tb%fréfr@%fa%mntét nl et
side of the nozzl egpa&rtlon 13a [ 0063] Furthernore the €jector-type

ref 19 ger at P6% OE §2¢ g ipeRioh {18}, Riemay, Sgtarranged in a reFrlgerant passage from a
refrigerant outlet side of the branch port[on (18)toa refrlgerant inlet side of the nozzie

portion (13a).
- [0063]
Furthermore, in the ejector—typé refrigeration cycle device, an inner heat
20 - exchanger (30, 31, 32) may be provided to perform heat exchange between the
- refrigerant flowing out of the radiator (12) and a low-pressure side refrigerant in a cycle.
Thus, fhe enthalpy difference (cooling capacit{) between the ehtha!pies of the refrigerant
at-the refrigerant inlet side and the refrigerant outlet side can be enlarged in the suction
side evaporator (16), thereby further improving the COP.
25 (00641
_ In this case, the refrigerant flowing out of the radiator (12) is the refrigerant in a
refrigerant passage from a refrigerant outlet side of the radiator (12) to a refrigerant inlet
side of the branch portion (I18). Alternatively, the refrigerant flowing out of the radiator
(12) is the refrigerant in a refrigerant passage from a refrigerant cutlet side of the branch
30 portion (18) to a refrigerant inlet side of the suction side decompression means (19, 20).
[0065]
Furth_ermore, an inner heat exchanger (34, 35) may be provided to perform heat
exchange between the refrigerant in a decompression and expansion stage of the suction
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20 exchanger (30, 31, 32) may be provided to perform heat exchange between
the refrigerant flow ng out of the radiator (12) and a | ow pressure side
refrigerant in a cycle. Thus, the enthal py difference (cooling capacity)
between the enthal pies of the refrigerant at the refrigerant inlet side and

(16) | °t her B CperitreSlor e ) P a " Ur 5 8p sBehgtfioduitih S AL LPnBE A8 % N
r e]t ri ger anenﬂﬂh!pwdlf@remﬂe (ubo!mb?:apmh/}abehweéﬂzme esthelpies roéfthe g %m’anﬁ dat tae

i ' 12
R T e o T
r ef ri ger angvdpomatom(@ 6 uhereby funker Em‘brahmg tHel@)P.is the refri ger ant in a

r ef ré gerantoéﬁg?sage froma refrigerant outlet side of the branch 30portion
(18)"to a gerant inlet sirde of the suction side deconpression neans

(19, 20). [0065]JFor example,fhe loeragyues siddrafideednt emie coA€ MRPBERhd Refrigedmt MY
be provided tog%erfornh%ﬁat exchange between the refrigerant in a

deconpr essFohE daWNdNeARR i CapRigesidt Mermanism¢iiah oignayge(}@e erldeRipde §ﬁor'1‘

nmeans (19) dai ifto tAvsBERETHMPrebigs nic@hidige (). in a cycle. Thus, the
ent hal py difference (cooling capacity) between the enthal pies of t he

refrlgeranE 0871t he refrigerant inlet side and the refrigerant outl et si de

canjbe enl ar ged mﬂhém;réuw %u@cbﬂgz@y%w mcﬁrde(AG&ondéﬁs%ﬁ&bypo%ﬁ gzb)

i mproving the COP. or  exa pressure si
ref ri ger anProviged e cevféqnée refidgaras, a @faﬁirg@ﬂ éﬁpar@@m@orﬁe@mCa PrQyideddof i r st

conpressi o i to the
cecond contPaRES B Mdelal® lowfi o g hiintdiioh bAoA T o) hepRat ity © 1 7)

may i ncl udénfb“%@éfr%@ﬂtoaﬂqaibﬁtmebﬁoqlmg@Pﬁmndﬂt?@efuowdﬁcbt@rwea’s@otiﬂne liquid
refriger an*“’f"'?%%?‘ﬁfg"k"’gﬁw O?Wé%t“qg'en biak0R g&%ﬁglﬁ?ow ded to separate the

refrigerant of the con tion ort 12b) into gas
ref #% ger antO0&8Y |i quid refrigerant, and a super-cooling portion (12d)

S o o OANPSle skl e it 4 Dy ) <
ent hal py rpéntipgélash) owama thegrictian dide evaporstgydi 6); Ul antitplpodifiérency (tamjhgf | ows
oL BRI SRS of HE)erient 8L bl Dbl e, el "0
inlet si derﬂmeramt@uﬂewde}anmtenmetcbn th iietl@ramddbevaearlam@yéﬁi), therebyduthet | on
Si d§0 evapoi'nzﬂ_l,rg\;iné&@coﬁ_hereby further 20i nproving the COP. [0069]

[0069] |

At this time, the enthalpy of the refrigerant at the refrigerant inlet side of the

suction side evaporatbr (16) can be reduced, and thereby the enthalpy of the refrigerant

drawn into the first and second compression mechanisms (11a, 21a) is not increased.

25 Thus, it can reduce a density reduce in the refrigerant drawn into the first and second
compréssion mechanisms (11a, 21a). Thus, it can prevent a decrease in the refrigerant
flow amount discharged from the first and second compression mechanisms (lla, 21a),
thereby surely improving the COP.

[0070]

30 ' Furthermore, the ejector-type refrigerant cycle device may be provided with a
supplementary radiator (12e) that is arranged at a refrigerant downstream side of the
branch portion (18) to cool the refrigerant flowing toward the suction side decompression
‘means (19; 20). '

' 14



At this tine, the enthal py of the refrigerant at the refrigerant inlet side
of the suction side evaporator (16) can be reduced, and thereby the

ent hal py of the refrigerant drawn into the first and second conpression
mechani sms (1la, 21a) is not increased. 25 Thus, it can reduce a density
reduce in w@ ;efri gerant drawn into the first and second conpression
mechani sns f 2la). Thus, it can prevent a decrease in the refrigerant

f 1 ow anount d| sdhanigegse, rbe@auts@e Idhvie Eﬁma@pdemg@@n@cmm%m 9@ radstop iy s
30Furt hernore, the

(11la, 21a), er eby. sur rovi n

ej ector-typ BdF Y Era 'a\é%fcgnge)cf@ws ﬁ'&%strf&%%@@.ea%wm 6 BeppiheRént ary
radi at or (a&‘e}ertca odlifig aaga@m@%tﬁéerﬂhéehfnawsadftthéleém@éréﬁamﬁé Kfrigharihe
branch portion ‘ Z to cool the refrigerant flow ng toward the suction side

decofpr essi“'&‘ﬁ: thegerrigerant optiss #ite tan be enlarged R the SHGoN SKRCRIABRatDT| ow

ent hal py r |g@f®9tfuﬁﬁgllﬁl rd¥ing®Aé kophe radiator (12) and the auxiliary
radi at.or ( |l ows into the Suction side evaporator (16), the enthal py

di fference Q I i ng capacity) bet ween the enthal pies of the refrigerant at

the refrigerant Eietms%tthéféﬁﬁ% 2 %@fng Brth@ Bialng %rﬁ???prfg% ﬁg&?lb@?,g%:ar ged

in the suction side evapora ereby f
[ 0072] oo ectsébﬁ@s@xwﬁ@ fradlatqrdéZQinthef erﬁm!n\g carnbe redvsethvith resg@oir itha (13a)

of ype ej e?éfﬁ k}\/\h ﬁﬂ?{r%dsubl'{tﬁfé? géPé \'&Eﬁ’)n n?t(ﬂf Zﬁézel)her (?Ee gat hal py:

can be reduce geran Fowing into Suction
si de decomﬁcesev@ner@wh@e(rmzle p@jion Tiza) eamloen,ncneaed endtherGOPaarhgfuithert he
nozzl e porE Qv e§<:F1]3a) can be increased, and the COP can be further inproved.
Accordi ng lird exanple of the present invention, an ejector-type
refrigeration cyeterdihgyieea ithitl uehesnplen dfi tet presept dsgintion,men hajecentypéla)

fi d

cont | gur ed"grioea” (TRl BRceARddi> ErtithobriesliCRiansh (8] Brblouietre,
conp® essi onompchanhd rdls(cmaj'g¢ refigegngca oadigtt8)12)nwinfigured ta qooiz ilgh-ppasstireon
(152), 2020t el S BEOTRLED oA Y, AP0l SLIGBLATS bl g e
refriger aninctu}hr@ &inglazls peeibrf {(13a) cﬂamtlae toe:fecorgeressntanﬁemcpmtl tme)mfttdjmamozzl e
P ref 1 olPAme &P of e PadeebL 454 PRbe AL SIGHE ot A0S Htrter A R« ne
ref ri ger antefegertitcy aphrgh o8 Flow af bitearetigeparttié e (rdrﬂ)th@hozzled@ﬂtubm(llzeg_nCh a
i edior (1376 SAmREE Al APty Bt S p o iach o B RE olhosfente 't he
r e; riger anEntﬂ)t!az?Tehﬁ;érag dtdven romrthd rffﬂgémmmﬁ@’) paoi3h); & drmen bh@mﬁ‘(%or ated
refrigerant _to flo ri gerant su
Compr ass: oRraYEieH ih Panft a YW B thedebBetanl FoRRG ol Stobe Brpraton (ﬂidaﬁgtfm)
for deconpepsmr mgs)amddueamaguism evdrmra'teff (l4genafdured tb beapvréterthéwfﬁ
cont | gur eq PRIEFR o PE BoTHE PRAIP G} afi ToaipesS aoHiER: ea et t%rﬁlowu de
decaspr ess tmmeamgérbﬁﬂ suRfiéh tifle 6EHHE ird: h@mgr«eeﬁ@:? ﬁf[eﬁﬁbrféh‘ﬁ (1t 1@Pra<("r\fli'f§)sh@uofn| ow

0 e ejector ; a

toward the refrigerant suctio ort X
otond confECerarPERan Rt 19 B Roherses BhantLomPRdinD He WEIdergE oE e

f1owi ng oubtiet stleemsBehtiet st dise SyaRAr p%rﬁén (18} .a %Qct%ma@%%aéd?&oﬂr(ﬁéﬁ“
refrigerant and to di schargte the conpressed refri %eran
configured to evaporate the refrlgerant decompressed by the suction side decompression -

means (19) and to cause the evaporated refrigerant to ﬂ_ow toward the refrigerant suction |
30 port (13b) of the ejector (13); and a second compression mechanism (21a) configured to

draw the refrigerant flowing out of the suction side evaporator (16), to compress the

drawn refrigerant and to discharge the compressed refrigerant. '

[0073] ' ‘
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[ 0073] Because the second conpression nmechani sm (21a) is provided,
even in an operation condition in which suction capacity of the ejector
(13) is decreased in accordance with a decrease of the flow anmount of a
drive flow of the ejector (13), the suction capacity of the ejector (13)

can be suppl ene h ration of the seco conpressi on nechani sm
(3ay° Tooray Beedu e FecBRE I BbRRath ahpPgRietn (L Lol &S Sl Lepo 9 ModBed by
t he pressuopgratign aonhdition iin whieh fsutitdn amshce avntheCcOERBLISIOR HBGERARH SHE
(11a, 21a) ' he diffuser rtion (13d),. of the ejector (13). Thus, as
conpar ed wa?#q%éngsg‘“é@\,ﬁg?%e?ﬁ?&f&@? h?‘ﬁ t 2’%3 ﬂﬁve‘pﬁ%‘%%F}P%@GCtﬁyzjé):sﬁhﬁgl e
conpr essi osuctbaltapacinof tesejedtbv{1BY caobesupdlenidited by Bt '

conpéessi'on -mechani sns 118}. 2 @a)gi S redul?ggd there\'{)y ioﬁn%\?g@?ﬁgﬂgﬁ%m&%?

[ 0075] Comprl—ea??'h@reﬁﬁ(‘%s,m K3 he pressurizing action of the diffuser
portion (13ef)74ithe suction pressure of the first conpression nechani sm

(11a) can be i nﬁ:r e%sed, t hereby reducing 15 the driving power in the first
conpr essi on mecHAREMqe1de refrigerntpraseie inieigasest bnhthepresssitizing actidnenence
bet ween t hehes iRt iaRll SRESHRS Kirfpra&ibrl RRcitinkfitarigs, gk@saw A, th8 Ji@fseF FoRph' Ve
first and Zle@(sn?ctgorrpresm on nechani sns (1la, 2laj can be reduced, Phe
conpr essi o faf P idsEtom{iBhe Thaispas comeared rwith ancese avhanel two nefrigesitoin
mechani sns pfebdidized 1) 3 i Q07 e S —aven
when ‘a var |pati on i njwt he I]é(;\?vomaﬁrrgéﬁ%{rﬁo ecﬁﬂ{el'&?fr %edw%/p?@ércgfuggedﬂ{ské—lpgby
reduci ng t BREOPH Sampressipm gechaniams (1 1af 21ah s reftdeddberepypimyroving H@A)OP. t he
ejector-ty 7|f_;j|3_fri geration cycle device can be stably operated with a high
COP. [0077] 25Therefore, in a refrigeration cycle device in which the
pressure diff er EHEBeArodBrhe eeshingngractes of erdiffuseyportion (EBdY, thé eudtiow

pressure r LOBT o §i : ; 4 b jgeration cycle device

R ani ch  Reorar o s At LBhBEssi? noE i Bz B ficrorBed Tl efibo

e\éab% ][ ?t or tE1@jvindspaveatiie g fist aommey;id:romethammT (;ﬂt]m?.fe Iﬁes_dgmon,é%@%s%mép t),

t he effect ; n ective. ]

Furt her err'g',%g%Lh‘g%rlﬁgrri gep%tkvt:@&g@%%g{r}%@oﬁ)é %)nggeggﬂ%éﬁ? FEFW%%P&‘??FL@\/B;J%? ation

t enper at ur E3sPegiive Hisstsarst segand icdmpressipo macbanigriS )1 ias 24apcars el reduced, the '

et i gor angorepresionariti A AEka@u sk s LEbnl Sihp R lssc s sur e

pressuri zedld)kao e impfoveder portion (13d). Therefore, the refrigerant

evaper at i 0@093 eratures are different in the suction side evaporator (16)
C

and the discharge side evaporator (14).
As a result, even when a variation in the flow amount of the drive flow is caused

thereby reducing the pressurizing capacity of the diffuser portion (13d), the ejector-type
refrigeration cycle device can be stably operated with a high COP.
[0077]

25 Therefore, in a refrigeration cycle device in which the pressure difference
between the high pressure refrigerant and the low pressure refrigerant is large, for
example, in a refrigeration cycle device in which the refrigerant-evaporation te'mperature

N of the suction side evaporator (16) is reduced to a very low temperature (e.g,, -30°C -
-10 °C), the effect of the present invention is extremely effective.

30 [0078]

Furthermore, the refrigerant evaporation pressure (refrigerant' evaporation
tempér_ature). in the suction side evaporator (16) is a pressure corresponding to the
suction action of the jet refrigerant, and the refrigerant préssure in the discharge side

16



For exanple, in the ejector-type refrigeration cycle device, a

hi gh- pressure si de deconpression neans (17) may be arranged in a
refrigerant passage froma refrigerant outlet side of the radiator (12) to
a refrigerant inlet side of the nozzle portion (13a), for deconpressing and

expandi ng éJé‘EBFa hdéﬁﬂs%bre&ét?%%@sﬁ%%m trﬁer\tﬁﬁﬁsﬁpgé’r&r}ﬂﬁ éié‘og) ThASR. the

Accor di ngl act 0 - pressure ressi ol neans
(17), 10 ltaﬁmaf@“rtreww@tm teropérates aredlfier@tndmrsectporstdema;(omab(I@azand)e

deconpr esslﬁg&!&r]ggg%gfe &H&&Qﬁgphase state. Thus, it is conpared with a

case where the rigerant  flows into the nozzle portion (13a),
boi | i ng of Farhexarefle gerthatejedorttype nt&ﬂ'geeatiport\/iclande\m&a)aclagh-beesﬁtﬂei $igig at ed,

oY i et FrdiRE LB (b b bRt ot 8 FeMber! Bastdelidtn ' efhigRBEE " ©
T O Eney I L Pt B L e P e
Fef 11 ger anfePmREOE AP apaiciodfe FeraBranti g G oR e BBRr 08k an [ 008 1)

201 n addi tjoomg] because the hi gh-pressure SI de deconpression neans (17) is
configured by a variable throttle i the refrigerant flow anount
flowing into t h&CPRGnghy etﬁ’otihﬁaﬁplort ‘iﬁ?q‘éﬂ% RrERSUE; B¢ 3@60('%535%9&:1“%?@5&5? red in
accqy dancetha rbﬁugardn@aﬁﬂovarm@the%zﬂ@ pb:lmn ((YS‘d)Qan pe décdnﬂfrb.'ésfed t®¥ @Bs-iduid oad
fluctuation arjses l_ﬁj ect or - tg @ t| on C%Lﬁl devi ce can be
oper at ed wHa-B3585fake, Prgiis €pspPares g ?"8 the fiqlig fafrigscenkiiows Yo t he.
present i NitRMNidzA8, portibre| 128, Odmltn)_ijﬂﬁ‘ m@fréfng@rraﬁi 1rpﬂhe%ﬂ€ petonC@ 3k Edlges: a
first conpression mechani sm(11a) configured to conpress and di scharge

r ef ri ger anfaCiligatech dhereldr IMPIPYNg BiRMOgHe BHICEBCE 00l  hi gh- pressure refrigerant
di schar gedrgpggm t he first conpression nechani sm(11a); an ejector (13)
including a nozzle portion (13a) adapted to deconpress and expand the
ref#i gerant 30 ASlDRsHE duresswret Rerepsiay ameunt isancreaped dn ithe sliffiser Berdom on

port (13b) g@eypir@eﬂyoﬁﬂfﬁéw .He;?owra RAIRFRNT 1R¥e n&z&hgﬁ ik o %ﬁerf;?l o

refrigerant jetted fromthe nozzle portion () fuser po
(13d) adaptaerspnpefEsisnei reths Roﬁ@f pergen {Aga oWV[”leﬁethFdIreﬁéfﬁr rgegarm’ thad t he

refrl eran [ 13b a di scharge side
g9 fe fﬁe?%{mdﬁ EMRAELT BE rREE ALy 8? HFEHeOrEfrB@Fa £.(13b) ; 9

evapor at 0 configured to evaporate the“refrigerant flow ng out of
the di ffusBiO8pbrtion (13) and to cause the evaporated refrigerant to flow

d arefri ct i hi r lla

a :‘Alﬁ{st branchggrﬁ)?ét%dlt%H ngéhggn?l% ﬂ?;ge(ﬁ?ct@sgtnt)ee%gg glr["ﬁlse}%lgrancﬁE gén?fow 2)f
the refri g@fé@vrerdl 1] \raglablatthl@ttletrh@chaaarraﬂ@rre’(nggpant How pmetntsilptinomintasthde
deconpress ant

br anched afCsd i (158} ol B B tah 1R 4 AREn AR St b B 2

confi gur edlmﬁhewdeapéﬁ)lae‘eﬁﬂt l@V%l‘ntfHdJatgﬂlacttﬁatl@w apies, like eekior-genearefrigeratinn ng out
of the dif i%eaev&grc%%@ %ér%gédwﬁi daﬁz?ﬁ?:b gn- si de deconpressi on neans

ri

(29) for déconpressing and ex Andi ‘gerant branched at the second
brateh portion @E&8)ding wueat lfmmtl‘smm'npleapbrtm qrregedd ) invedtios,orhi glactedtype

i ot suct PR QBB Jlce BTG, adle Qi Sloh Tkdaiam (el Guftbrelipng oun

of the seccompress anomisshatge deftigerant s iraxfiatoe a2y doafYyrediid dool blgb?peestsihle

ted f t t I t dth f t 3b f
the e act orergacyt Giemd o dne St EabPdich il (G485 ' BorRRatet b °
draw t he rmthudmgrarmbzzlé @mrtimg @ach) eﬁaﬁth@ te wiztorapress dad ﬁpamﬁwr@fgﬂrar(tlfi)

r ef gg; :ﬁ OvEnp]S ok of the el fge (135 a 386 ggi%ntdlsusc Qr?rp ft (tlgg) adapted T graw the

refrigerant by a high-speed flow of the refrigerant jetted from the nozzle portlon (13a),

and a diffuser portion (13d) adapted to pressurize mix-refrigerant of the jet refrigerant
and the refrigerant drawn from the refrigerant suction port (13b); a discharge side

17



[ 0082] Thus, it is possible to branch the flow of the refrigerant
only at the first branch portion (18), thereby supplying the refrigerant
flow ng out of the first suction side 20 deconpressing neans (19) to the
suction si-de evaporator (16). Furthernore, it is possible to branch the

fl ow of th@%gggﬁgt gzérbgﬂgﬁﬂeiﬁ tGbva SB:%téﬁ%%\ﬂﬁQ*aM'r?édtio@ﬂwe(d?@sgr hdrbieby

supplying t ow ng out of e second suction si
deconpr ess{1#g anéémat(sg ghe e‘@p@raéedsn@&tgeoamt $0 Hew syupd paetigeEnbiuctipnegsof

25Furth t at

both the  Hecreh coBreaf rtRRskih S11.; AT AR Breh}f oY @) LB L0BERE. @

ref ri ger ancapablendfrigyandningod foweoffthe S'efrsgenantﬁ@mngl ositiof thenragdiatte (déx anfirsessi ng

19, t . i

Ferts gor antiaPBee BETHE B e A AR B lesh b bbb R ek o e

easi | y i ncheashe atdbe ﬁmh'pmneluipwtlbh(m)cyse-r\s!tbtrmhtpoé::ohdzs\}ﬁomﬁgmﬂaé to be -

30r ef t £l owi ng, out .of f f I

val ve ( 19) CpleBLEnBH B dte iRodam g odiar fis et PoreBiRERLE o

E Eg :ugt i gﬁec?gd s;?;?ea?egmﬁ;gi@sbw% hﬁ%ﬁﬁg%@%ﬁfwﬁ?};mgﬁsw aTdegxpande gh; ched,

uct i i

operation Eﬂfﬁ* gn % gd @ %ebcg F4RER eHHCE '%Ef i)

opet@ti on m@utedcm evapo«theczin |@umnmf@m lof the&éfrigbt@nEﬂmh@but(dﬁhe fist .

decreased in_acco a ecr se 0 anpunt dri vg flow
u

T b it i deisrarssion Meges ki the g uralighil noNRE e & £ Sehduct | on

si de evapog@atiah-sidb@ecohfe8sdn means (29 Wntihe E:éE!SéQhe tamofa@écr feB@jepdlit tPfi@esur e
is |ncreased b the ressurizin actkon in the nd second conpression

nechani sns ‘{‘"@I 9kt SP‘FF'OP 18 L%feﬁheﬁéﬁqqréhg)é #AUT SEEONIHOMBFRSELRr

(13). ThUSmeaﬁammamdcdmgmea t@a&@wvm@rr@frtda&ant Flolirgetands the stRpsreseeri zed -
by a single conpression nmechanism the drivi nga ower of the first and

secb‘fhd conBYAPOEI R (1oac IarAnaniess theafrawn 4frigerap &y disHErehihs FIPRIESSEH t he
[ 0086}¢frigerant. Furthernore, by the pressurizing acti-on of the diffuser

portlon (lﬁg} the suction pressure of the first conpression nechani sm

(11a) can ;2 hcr eased, t hereby reducing 15 the driving power in the first

conpressi on mechggpk Sims(dol'%le tb rbréﬁéﬁ'tﬁé 5w o@‘%ﬁ@ké‘?ﬂgetrm oReStHE SirdtikdRRence
bet ween the suction pressure and t di schar pressure ‘in the respective

first and aeréléﬁdl&bnﬁslﬁ@g.wpkf@eh@ﬁ. keffigerant OV\Qr]gapU%aﬁ the firddsucen sidge
Conpg essi o &Mdr@é Mrebis T(ﬂfa troe%eﬁictl&gosfder SbapBitorS QGINOFHHERNEES itOR

mechani sis can i nproved {
possnble to branch the ﬂow of the refrlgerant only at the second branch portion (28),
thereby supplying the refrigerant flowing out of the second suction side decompressing
means (29) to the suction side evaporator (16). '
[0083]
25 Fuithermore, it is also possible to branch the flow of the refrigerant at both the
~ first and second branch portion (18, 28), thereby supplying the refrigerant flowing out of
_ the first and second suction side decompressing means (19, 29) to the suction side
evaporator (16), In this case, the refrigerant fiow amount supplied to the suction side
‘evaporator (16) can be easlly increased, as compared with a cycle structure in which the
30  refrigerant flowing out of any one of the first electrical expansion valve (19) and the
| second electrical éxpansion valve (29) is supplied to the suction side evaporator (16).
10084] _ '
| Because the second compression mechanism (21a) is provided, even when any

18



As a result, even when a variation in the flow anount of the drive flowis
caused thereby reducing the pressurizing capacity of the diffuser portion
(13d), the ejector-type refrigeration cycle device can be stably operated
with a high COP. [0088] 25Therefore, in a refrigeration cycle device in

whi ch the py, LEfer t.ween [ .gh pressure refyrigerant and
the | ow prgysﬁ?gﬁﬁ%lﬂﬁ%n:rii%% Fhséaﬁet}égséshgﬁ@-?t%b%gé}yn%fﬁ?eaieﬂ% F Q133e‘fa”f ¥
exanpl e, i AURPlere¢nteddy dhe opertich of diey semnd rcowipraskioh eechadisrh qRIANt Thus,

evapor at i op, t&0per . uct.ion side evaporator 16,8 .reduced to a
very |ow t g\r’réﬁ'eﬁ% u&%}%@nggnalgébé V?h'gilﬁi n CEER?E%E‘P%@EFJ Drl(]n@ 1) ferseased
i nvention insaceardenceslviyh 8QlefrtasH dftke fiGW@BBLIN of a driveA@QT dhd\gettar @35,qHEt h

exanpl e of e t lnyention ejector-type refrigeration cycle
devingé)e incf%@@%gﬁta%sﬁeéymﬁmﬁ%%@a@ﬁ5 l?ﬂa?fﬂes%‘g?%i@)' (]égﬂfi gured to 19
conpress afifigdi scharge refrigerant; a branch portion (38) configured to
branch a fl ow of Hh h-pre surfe_ refril%erant_ di scharged fromthe first -
conpr essi on mechH g'mc?ﬁq@)a;reétggqapgp PRI &% IpFrepseshly {hedvpgRdnmhadienlint he
r ef ri ger antheofirsband skedranedgragipdmathahRfisbaac i H Ukl iR thé %ﬁ‘?dsalagor’ﬁbﬁa or

(13) inclugdi ozzle portion (13a) adapted to deconpress an expand
the refri g&ﬁggto?ftﬁ%ﬁ%&’r oﬁﬁ)-omegea?r rerapared vith 8rcage yheres theerafiigreanins

suctd on popiesfitizdl bRoaRRRE E dh O ; i ' ow of
the refri ggr gné\ﬁ&gtb?ed ?f@om ?ﬂ%ﬁﬁ%ﬁzﬁz P%C?ﬁ{r?’oﬁl@ggé?pgﬁ% ggﬁ?@%@ébé
£

portion (1% prEgsien Meehanisms @ éam1r) iserdicgd olmprdwving the GOPf ri ger ant
and the refgpggprant drawn fromthe refrigerant suction port (13b); a second-
radi ator (121) provided to cool the refrigerant of the other 10 stream
branched at "t he FEFBREWdWithe prasagizingaction of ibe-difuser ptom{lady shesudiemns .
(39)for de F i ; cTol fiLd i t he
Second T ack orare of YBSMACEMAERARA! REqiErl Pl 851 B ngrcatl MkyE hght

evapor at e grivisgy payear dinthedfiisb pprprressian ingchanisms (ide). orin siddidon)dmoagsedhsi on

means (39) i ; ' | ow rd_the
efrigerant suction port (1 of the €] ector ; dra
) praBdlird QifRRR tt)ég\%gﬁ'}’ @tﬂf%@%ﬁﬂ éfrgésUeg‘Eﬁ@@rhggcl{aﬁe pFe%‘é‘@g R dtne
conpr essi offSPREEMAATE ANC2%e8PnE comprgasien meshahisms (1@, 2édy capebea nddutédthag out
of the suctd j - r; ' . 4 rawn refri ant and
Fo di schar s Ee R rerktve e S BB e P B SE ge
capacity (g@étca'ﬁéailfapﬁoﬁﬁzd-perfor mance) of the first 20 radiator (121) and
t hesdheat e@gg ge capacity (heat radiation performance) of the second

2

radi ator ( can be changed i ndependently. For exanple, the heat exchange
capacity of theAs@desilf, reeii whey a yar2eipn smthet flosy sreauntex theadriye floadacadsyd ( heat

absor bi ng I f SsuUCt | S| \ rat.or can bhe easily

suited. Thﬂgr@gbgrre, | tlhg ptraéasg@"zﬁé ésatD gﬂpﬁ (%fgﬁe ?ﬁ@g%pﬂé’%ﬂ‘. @%@)Ff‘eﬂ%&@y‘a@%.

25[ 0091] refrigerativorcytie davicecan e sthlly ppeststt winbbijhr@dR , because the first
radi at or ([@%] is used such that the heat exchanging capacity of the first
radi ator ( is reduced than that of the second radiator (122), it can

predfent the ent Maergforef int berafitjarativer ayde idedivé Ng witch hee resle Bfetdnes (13a)
of the ej aahQbad thdnidH &g&&ﬂ% FeFrigErant and the I%wrpergsusﬁ%dréfr{gggr%? ifs%%géssérc?co be
~ maintained large, for example, in a refrigeration cycle device in which the refrigerant
evaporation temperature of the suction side evaporator 16 Is reduced to a very low

temperature (e.g,, -30°C - -10 °C), the effect of the present invention is extremely
30 effective.

[0089]
According to a fourth example of the present invention, an ejector-type
refrigeration cycle device includes: a first compression mechanism (11a) configured to
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30 recovery energy in the nozzle portion (13a) can be increased, and the
COP can be further inproved. [0092] Because the second conpression
mechani sm (21a) is provided, the suction capacity of the ejector (13) can
be suppl enented by the operation of the second conpression mechani sm (21a).

Thus, sim ] ' f first .
varatson Faekst fhd dSalaahloBRo L Srfp i, (LG LsE F RrhORE Bt o
(13) t her ebighrpressorevgfiderand disssangddArang treafiraiciompredsionhredtibhib g era)pofitsk on
Wieh a ni gl Rz ¥fsicti SRR el of oBF RSy SanTed ot o brapResent
i nvent i on, pariorj(28 en ejeﬁ:e (raaﬁmci]!@efgm ri(;&ﬂecpbﬁloﬂ (U5w)i aa@%ﬂeg;@é él'%t%ﬁfpre%.s fahd st

co essi on _ne ni S/t contil gu .0 CO re an I SChar ge

7 or 17 gor anEXbaar AR parerE 338 ok F 5 s fSs PR oare (¥ UaBReuREon por

r ef ri-ger an{13t) addraed erldanaie rdfegdrbmisy LCNGMERSESI TR SRS At 3 frdrh © St

and second heat qxchan_ er ggl 52% configured to perform heafl exchange
bet ween t hifie é‘\OF?%eP%{Hgﬁ a&é fNe)i @ iguses H%‘Pneﬁkﬁénw,te%@ep@éﬂwﬁe(13)
i ncl udi ng mbpRFAdPailtosr tHaet IdmberapBA®dhé PeigeanP RN 80F GXPRALCHNE

refrigerant f] ow ng(éout- of the radiator (12), a refrigerant suction port
r

(13b) ~adap®&yor #OBARPK ReCreit pgatoaki2 ) previdadg-copkidig refrigerant ofithe otier
ref 1o ger ankréaph bRfAchEPE! thBSrARAHZIBLHROIIE).0N s&&i?ﬁ%sﬁg%}é‘égﬁp%@&ﬁ’ﬁ%ﬁns?&gw on

(13d) adapted to pressurize mx-refrigerant of t rigeran d the
ref ri ger anfor Hes0MPIesERY BRE e@pRding: thin fefdgrrantofioviog out pBithe secont setiatoge- si de

as-liquid araatOF AP T tQes : t Lger.ant i out
Of T he i £ (oaky o SOEUCTL I HAPAEr (6P CRRNBLRAL S, QBbbEE RS @D 21
i quid ref AgcgEEeRsed abys das rrictiasnpide séecomprassihanineans( 239) ancbribi gusedh0 t o

conpress t i : i ; f ri.ger toward
Che T et ri goferbiéd AAfGREN o iR B A IR BOR A I e e °1)
for 1&wi t chil®y: ang efsecet epmpresgicraechanisse(21a) fionfigurep éo dtavothenmefigermt a

second opegat;i I f i on t
passage. oo QHn Buf e oot S RGP (6] tpichirplesR B o s lB e Zecr
t hat the r@pehagee hetcodipseshied wligdkandm t he first conpression 25 nechani sm
(11a) f|OV\ﬁ]0l36 this order of the radiator (12) the first heat-exchanger
(51) --* the n]ozzle portion (13a), and at the sane tinme, the liquid

refrigerant flowhug det hest eichangescapacitye {isdati gadiakier! ipgritrthanegasftiey fifsh5)
flo in th r gh@r s af, .t t a t he,secon

corr%@; essi o%ld%gg—h %1%%.1? Zﬂikg) ﬁ{%ﬁ%&%%ﬁg?gceaﬁéﬁtp Q’%g ira&cﬁa%igzgr;?erfoi@asngegdg Phe :
ot her handsecbnd ratiatereCida}icarpbe eidanged indldpendehtly. p&ss expensa)ithe heatg:xommgs . ( 53,

ai bchar gec Fromk Phier ekl Bl B2 ERART e iRl i el B n R Bhirams, e

di schar ged
of the radparfaymatds)oftthe seetioorsitierevaporetoc Ifa6)gmn Hebesily suitdde  Tioerafoe, Moist i on

(132) a0 b Ul 4B P9 d ) 27 2t Low g out of the
heats exchajifi] (51) -* the second conpression nechani sm (21a)the
ir tef Ir L_ggggg} blsgcﬁﬁﬁ %rrfté[ irﬁ E%d%é?% %%ﬁ])dlrwélﬁé ’bec':arbs;[e pnee 1'f|r|str r%giago?' b% Iisour-]segiTD de,
such that the heat exchanging capacity of the first radiator (121) is reduced than that of
the second radiator (122), it can prevent the enthalpy of the refrigerant flowing to the
nozzle portion (13a) of the ejector (13) from being unnecessary reduced. Therefore, the
30 recovery energy in the nozzle portion (13a) can be increased, and the COP can be further
impro\/ed.
(009271 - .
Because the second compression mechanism (21a) is provided, the suction
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5 heat - exchanged by the second heat exchanger (52), while defrosting of the
first heat exchanger (51) can be perfornmed by supplying the refrigerant
downstream of the radiator (12) to the first heat exchanger (51). On the

ot her hand, in the second operatlon node, it |s pOSSIb|e to cool a fluidto

be heat - exchan ed the fi whi | e defrostl ng of
the second“#e4 3%%@%”(@ ﬁb%é %‘ﬁﬁ elﬁ%etfﬁ Iy PinEie; BRE ond
refriger antordmmrr grahgfisnt IO.Elal) adTmrspr;m{lléﬂ\) td @het iﬂeer&r@ﬂQﬁ(ih@ﬂ’ﬁlét &éﬁb@nger
(52). [0095] i rst operation nbde and the second

operat i on ﬁ‘éﬁﬂ‘e""'&%[ha B@"ag'Pf‘é'F H?tff%?@?o‘é% Emg'veeﬂ%is\%%ﬁ?ddﬂ%%ﬁéd% (I8he
first and gReaHyd B PREBAGA T &a‘ééeltyle‘ffzﬁé dmséi%mtm 3 ol ;@ét&eﬁ/ﬁene of

the first and second eat exchangers (5 can be use cool e fluid
to bt heat "SHQKBHIRGCIe[dggB Fan besablygggr@tpé:lew tha NgBE&HE conpr essi on

nmechani sm (ghbg) is provided, the suction capacity of the ejector (13) can
be suppl enented by the operation of the second 20 conpressi on mechani sm
(21a) evenin arﬁ‘ﬁCQiQ'é‘ﬂa'iq o Shigl eexamiples | of sthei IPEgseRt dventien, i av egiestontype t he

first exa fﬁger etfévﬁse‘{ s qurétrtohﬁ?esfsioﬂ%@dﬁgh'igl%x (?%ae) %ﬁ{ gur’eﬁ §ofl oW

i s caused t ere y. reduci ng t e pressuri zi ng capacity user
portion ( 1gumpress]anféjd§§lname trefijgenant; ra astiakon 6i2) Wﬂﬁi@lﬁé\m ceolchigh-pressirabl y

ope t ed |
(#4 tiugnlh 4680 AT DB Crafth DRIV AERA0R
cycl e deV| b@t@(cumeigr(ﬁbdjmtmgured to perform heat ex¢hiagge Behveeatmﬂ)telfnwranm agram

showi ng a %ﬁCie & 'ﬂ@& :cﬁ%bezhéﬁteexgﬁarbgg ch %ﬁéc%r 1%@%8&% nt_:I I%L%oﬁﬁ?qczﬁgﬁ agr am

devi ce of an e
of an ej ecadapted tredeehpressrandi wan@maereﬂmﬂrm fhnifw@mtemfuneliimaamf (R)ga. 4 is

?e:‘\/?: lg;?; . ?ég%%sgag)w \ﬁbgt ﬁgg))e%c[@ge%f g'?jtrar\{g&%trgg%{arawgy §hefiBtad #8Cof the
15 refrigerant jetted from the nozzle portion (13a), and a diffuser portion (13d) adapted to
. pressurize mix-reftigerant of the jet refrigerant and the refrigerant drawn from the
refrigerant suction port (13b); a dischérge-side gas-liquid separator (55) provided to

separate the refrigerant flowing out of the diffuser portion (13d) of the ejector (13) into

gas refrigerant and liquid refrigerant, a second compression mechanism (21a) configured

20 to compress the refrigerant and to discharge the compressed refrigerant toward the
refrigerant suction port (13b); and a passage switching means (53, 54) for switching a
refrigerant passage to set a first operatfon mode lor a second operation mode.
Furthermore, in the first operation mode, the passage switching means {53, 54) switches

the refrigerant passage, such that the refrigerant discharged from the first compression

25 mechanism (11a) flows in this order of the radiator (12) — the first heat exchanger (51)
— the nozzle portion {13a), and at the same time, the liquid refrigerant flowing out of the
discharge-side gas-liquid separator (55) flows in this order of the second heat exchanger

(52) — the second compression mechanism (21a) — the refrigerant suction port (13d).

On the other hand, in the second operation mode, the paésage switching means (53, 54)

30 switches the refrigerant passage, such that the refrigerant discharged from the first
- compression mechanism (11a) flows in this order of the radiator (12) — the second heat
exchanger (52) = the nozzle portion (13a), and at the same time, the liquid refrigerant

ﬂowihg out of the discharge-side gas-liquid separator (55) flows in this order of the first
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Fig. 5is an entire schematic diagram of an ejector-type refrigeration

cycle device of 3rd enbodi nent. Fig. 6 is a Mllier diagram
showing a refrigerant state of the ejector-type 5refrigeration cycle device
of the 3rd enbodi mant Fig. 7 is an entire schematic di agram of an

ejector-tyerefn C f 4 . Flg. 81is
Vol 11 or AR AL (g o P erEr e FarigeSiart s By ope spgerahe

refri geratsmﬂomyscﬂtm:’dﬁw ce of the 4th enbodinent. 10Fig. 9 is an entire
schematic di am of an ejector-type refrigeration cycle device of 5th
enbodi nentt a% 10 is a Mol lier diagramshow ng a refrigerant state of the

EJ ecttir1 type refrhugernalttp]@mrsw%@radwm@deqf :ttiaepéetsrmt@rtbocbdrrmwtﬂu;d to be

g is an e lre chenatl c | ram o ej (0] e re | rat|on
oy % 150 cheb g NG st Bl e de B hea exchangﬁfaigzﬁ T deirofis 4rahe S sk,
showi ng a éﬁham@@r(«smj cBh e pffortriea w @gpwmg YRE reRigeiage devhetfeady @F @nglevi ce
of the 6th enb Fig an entire schematic dlaramof an

ej ect or - ty@é'a?:@'f ﬂ%épéhﬁdcﬁ 5%96@%9’689“% (5i‘~) 7140 & SHiehdRNd, BoeySecond s a

Mol 1ier di @,ﬁr&tﬁﬂrﬁﬁx@&é g @pé%imé Q@I’Ca&ta atiate héétféxéila‘?@é@'byttﬁéeﬁrst heat
refrigeration cycle device of th enbodi nen S

entire schehanger hgvhis @ﬂfrcaﬁn@pfeteeéeconst,b@atr%ﬁfﬂar@s; 6&205@{1 'a%err@rﬂ'é@bte of
8t hygembodi é@aﬁy. ng the refrigerant downs%ﬂegm okGhéd ﬁad?dﬂorgqiszj foethé%@?dmtﬂeﬁt e&cﬂ&sg%m of an

ejector-ty | gera I on cycle 25devi ce of h” enbodi nment Fig. 17
is an enti(@)schematic diagram of an ejector-type refri geratlon cycle

devi ce of E& enbodi nent . Fig. 18 is an entire schematic di agram of
an ejector- typ%

refrigeration cycle device of 11th enbodi nent. 30Fi % 19 is
a Mol lier diagr @m:a;ls&vhhﬁgﬁrat roperatige rmaede §n@ttbe@recwnde0§$réts@rbrfnch¢p§an e

alternattvely switched, even when any one of the first and second heat exchangers (51,
15 - 52) is defrosted, the other one of the first and second heat exchangers (51, 52) can be

used to cool the fluid to be heat exchanged.

[0096]

Because the second compression mechanism (21a) is provided, the suction

capacity of the ejector (13) can be supplemented by the operation of the second
20 compression mechanism (21a) even in any operation mode. Thus, similarly to the

invention of the first example, even when a variation in the flow amount of the drive flow

is caused thereby reducing the pressurizing capacity of the diffuser portion (13d), the

ejector-type refrigefafioh cycle device can be stably operated with a high COP.

25 BRIEF DESCRIPTION OF THE DRAWINGS
[0097]
Fig. 1 is an entire schematic diagram of an ejector-type refrigeration cycle device
of 1st,émbodiment.
Fig. 2 is a Mollier diagram -éhowing a refrigerant state of the ejector-type
30 refrigeration cycle device of the 1st embodiment.
Fig. 3 is an entire schematic diagram of an ejector-type refrigeration cycle device
of 2nd embodiment. ,
Fig. 4 is a Mollier diagram showing a refrigerant state of the ejectdr—type
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refrigeration cycle device of the 11th enbodi nent. Fig. 20 is an
entire schematic diagramof an ejector-type refrigeration cycle device of
12t h enbodi nent . Fig. 21 is a Mollier diagram showi ng a refrigerant
state of the ejector-type refrigeration cycle device of the 12th

enbodi ment ¢ : Ml -4 tiln | |8 emati c di agram of an :
ej ect or-tyibegr]greé?tlrcﬁng"glr:igtdf%lﬁe é@t@?@n@%ﬁbg@n@#ﬁlm h enbodi nent. 5Fig. 23 is an
entire schemati Eigdbagaraentvé sehemefie diagrant yian ejeftvi-type adfiigaratiorodyeledievicee of
14t h enbodj t , Fig. 24 is a Mllier diagramshow ng a refriger.ant
state of t%@éje@cbtog'rn]e[@'pe refrigeration cycle device of the 14th

enbodi nent . Fig. 6 is a MolliefFdiagra®d shewiay ®ntirieradt Bes@tor chdi @ananypé an

ejector-type.refrigeration cycl Odevi.ce of 15th enbodi nent Fig. 26
is gél\/bt hell%?réﬁe&%tp&%yglﬁW’ﬁ%ogt%ﬁgf&?ﬂg?%{ﬁ'@métate of the ejector-type
refrigeration cyn 2 idavenie efhehaéic dlighane obaéjagoé-type refrigeratiordeyc felige an
entire sche‘{%hl c di.a r?m of an ejector-type refrigeration cycle device of
16t h enbod? bfg‘lﬂ%é‘ 28 is a Molller diagramshowing a refrigerant state

of the ejector-Figpes iehr MEREAHIA fanmsﬁbﬁingea/iréﬁi_g@fant @%té@fhhé@@&bﬂ@@é -
Fig. 29 is an entire schematic |ﬁatgram of an ejector-type refrigeration

cycl e devi EHISFaUPHGCIE 95¥ES Akthe 4th émbodiment. Fig. 30is a Mllier
di agr am showi ng Fgy. Def &l EIRIr@BéhehiaBt Biagfant BRarthjBabREypk YERgSMHISH & b ON
cycl e devi ce of ?he_ 17t h errrbodi ment l_a@a I'—]i g. grf S %ﬁ%ﬁ%%%%%ﬁéémt i C

di agram ofOfﬁhém?@g'B?enPype refrigeration cycle device of 18th enbodi nent.
Fig. 10 is a Mollier diagram showing a refrigerant state of the ejector-type

refrigeration cycle device of the 5th embodiment.
Fig. 11 is an entire schematic diagram of an ejector-type refrigeratidn cycle
15 device of 6th embodiment.
- Fig. 12 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 6th embodiment. _
~ Fig. 13 is an entire séhematic diagram of an ejector-type refrigeration cycle
device of 7th embodiment. | _
20 o Fig. 14 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 7th embodiment.
Fig. 15 is an entire schematic diagram of an ejector-type refrigeraﬁon cycle
device of 8th embodiment. '
Fig. 16 is an entire schematic diagram of an ejector-type refrigeration cycle
25 ~ device of 9th embodiment.
Fig. 17 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 10th embodiment, |
Fig. 18 is an entire sthematic diagram of an ejector-type refrigeration cycie
device of 11th embodiment.
30 Fig. 19 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 11th embodiment. '
Fig. 20 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 12th embodiment.
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Fig. 32 is a Mllier diagramshow ng a refrigerant state of the

ej ector-type refrigeration cycle device of the 18th enbodi nent. 25Fi g. 33
is an entire schematic diagram of an ejector-type refrigeration cycle
device of 19th enbodi nent. Fig. 34 is a Mol I'i er di agram show ng a

refrigerant state of Ihe ect t refr| atio cl eV|c of the
19t h enbodi ment% % K RRE agr#gs%oy@gi a7g ‘QSWPPIS% 6ﬁet tEiJ%C Y4t am of
an ej ect or refrigeeationfoytigeedts oftthe Metheerdifishinieee of 20t h embodi ment .

Fig. 36 is a Mther,_di agram sho a refrigerant state of_ the ejector-type
refrigeration cyé G2d8\ATLENYE gn%& ﬂ’a@ﬁﬁbgfﬁﬁrﬁle“@ﬁ riype ;gqfrlg%ragq{{ EYfi§ re

schemati c @@mrcﬂmﬂferﬁmcﬁm@@ or-type refrigeration cycle device of 21st
enbodi nment . Ig 38 is a Mnier diagramshowi ng a refrlgwrant state
f

of the ejector- f&gpeBr Ci @%ﬁ‘rﬁtﬁcﬁ‘ﬁ“%%ﬂ'ég'@%PﬁénoﬁlecttWeWE@j@ﬂ"@%

Fig. 39 isqameaittiufifefibdtinBid ¢ di agram of an ejector- type refrigeration
cycl e 5devi ce of 22nd enbodi nent. Fig. 40 is a Mther diagram

showi ng a refri & 2t issa Mcdiesfdiagiem eshewing 3trﬁf§@ef’a§¢ ﬁFQj%rfétthémJW@T@D@eV| ce
of the 22 @gpé{ n entire schematic di agram of an
ej ector - tyq%(g ref F}Pgr&\;?g%iﬁ\g%eggtgeghgwe%rﬁ%ogng &23rd enbodi ment. 10Fig. 42 is a
Mol | i er di agranfigh Iﬁgaraemfyﬁrscg@ﬂm diggrire obant ejecter-ype gefriggnption cycle

refyd ger at §QRaG¥q é—fﬁ deNdffenf the 23rd embodi nent. Fig. 43 is an
entire schemat I c dragram o? an ejector-type refrigeration cycle device of
24t h enbodi ment Fig. 26 is a Mollier diagrahgshoming 8 rafrigsrant estatdi dghamisttiaviypg a

rzzz I’hl gﬁ{)ggﬁemteﬁtﬁnc&(/dé 'ﬂ@vi@é Sﬂh@rlsfryaﬁbc}d?ﬁ\gﬁﬂi geration cycle device of ‘t he |

Fig. 27 Is an entire schematic diagram of ‘an ejector-type refrigeration cycle
dev1ce of 16th embodiment. _
15 Fig. 28 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 16th embodiment.
Fig. 29 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 17th embodiment.
Fig. 30 is a Mollier diagram showing a refrigerant state of the ejector-type
20 refrigeration cycle device of the 17th embodiment.
Fig. 31 is an entire schematic diagram of an ejector-type refrigeration cycle.
* device of 18th embodiment. ‘
Fig. 32 is @ Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 18th embodiment. _
25 Fig. 33 is an entire schematic diagram of an e]ector—type refngeratlon cycle'
device of 19th embodiment.
Fig. 34 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 19th embodiment. 7
Fig. 35 Is an entire schematic diagram of an ejector-type refrigeration cycle
30 device of 20th embodiment.
Fig. 36 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 20th embodiment.
Fig. 37 is an entire schematic diagram of an ejector-type refrigeration cycle

24



Fig. 45 is an entire schematic diagramof an ejector-type refrigeration
cycl e device of 25th enbodi nent. Fig. 46 is a Mdllier diagram
showing a refrigerant state of the ejector-type refrigeration cycle device
of the 25th enbodi nent. 20Fig. 47 is an entire schematic di agram of an

ejector-type.refrjgerati cl e device of 26th enbodi nent. Fig. 48
is a Mlli Fvi Qﬁqulrlgt}ﬁa}?ﬂf&‘[‘ﬁﬁya refrigerant state of the ejector-type
refrigeration cyy egdrva qgoliedr d|§?aﬁ6§%mﬂl§39d4eﬂﬁ&ant state of the_ ejector- Fé 9. 49
is an entire schematic diagramof an ejector-type refrigeration cycle

25devi ce of€ Wﬂ‘@ﬂ@@l‘jﬁﬁ‘ﬁ% of the 21st emppGdimesy. i s a Mol 1 i er di agram showi ng a
refrigerant statg,af is% em%t &hewﬂﬂ?dragiam EPraﬁté Qﬁoﬁ%ﬁé %eﬁ'aggﬂa‘a&n gf[dé he

27t h_enbodi nent s a I'1er ram ow ng a reffrigerant
stat® of tﬁ%‘”féfg@tzaﬁﬁff@ﬁ@meé\irl geration cycle deV| ce of 28th enbodinent.

30Fig. 52 is an F%téior R §Wﬁ§?‘td|§gr9rha§{0§vﬂ_gofa r%@’ig%}a‘?ﬁts?{sgtéf%ed@é&brgtﬁfa@t ' on

cycl e device of th enbodi nmen ni er difagrarm show ng
arefri gerEﬁﬁ'ﬂQ%@W@Y@(ﬁ devee @fﬂé@t@ﬂdﬁvbediﬁ'@ﬂh geration cycle device of the

2910, ol e Figt o 54t Enile SEmBHCBREEn] ¥P 30 SEabASRATLABENSY SA0°r 19

a refrigerant st € ejector-type-rerrigeration t he
32nd enbodﬂ&WOfZErcbemBmlmgnhn entire schematic diagram of an ejector-type

ey 2w e 5%, Y e SO TRhioelF S b8 BBl
refrigeration cycle device of the 23rd embodiment.
_ Fig. 43 is an entire schematlc diagram of an e]ector-type refngeratlon cycle
device of 24th embodiment.
Fig. 44 is a Mollier diagrém -showing a refrigerant state of the ejector-type
45 refrlgeratlon cycle device of the 24th embodiment.
Fig. 45 is an entire schematic diagram of an e]ector-type refngerat:on cycle
device of 25th embodiment. :
Fig. 46 is a Mollier diagram showing a reftigerant state of the ejector-type
_ refrigeration cycle device of the 25th embodiment.
20 Fig. 47 is an entire schematic diagram of an gjector-type refrigeration cycle
device of 26th embodiment. |
Fig. 48 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 26th embodiment.
Fig. 49 is an entire schematic diagram of an ejector-type refrigeration cycle
25 device of 27th embodiment. |
Fig. 50 is a Mollier diagram showing a refrigerant state of the ejector-type |
refrigeration cycle device of the 27th embodiment.
Fig. 51 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of 28th embodiment.
30- © Fig. 52 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 26th embodiment. '
Fig. 53 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 29th embodiment. |
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refrigeration cycle device of the 33rd enbodi nent. Fig. 62 is an
entire schematic diagramof an ejector-type refrigeration cycle device of

34t h enbodi nent . Fig. 63 is a Mnier diagramshow ng a
refrigerant state of the ejector-type 20refrigeration cycle device of the
34t h enbodi nment E@% 64 | n ‘ﬁntl rg@cscherratlc di agr am of an

ej ector-type refrpgera iOn- Ve cReBPM3gt BN SIRSEYRS feTTigeration oleg. 65

is a MlIi e:levaeagBmesﬂmtha ref rigerant state of the ejector-type
refrigeration cylg ev C enbodi nent. 25Fig. 66 is an entire

e
schemati c di agr anv a{ﬁ 9 P'Q@‘%td'aﬂ?&é p% WINE e reffigRANt glate ofléhe elector-hggt h
enbodi ment refngeration Eyde déicel F tie DitRicAibodinr@Eam showi ng a refrigerant state

of the eJ ector-type_refrigeration cl e device of the 36th enbodi nent
Fig. % is an en%/g éé K RBrRIYTE S%%@X'ﬁrﬁ'@ﬁrafamfe?@@ﬂeﬁtoﬁtml‘eﬂega'ratgmr!am:ieon

cycle 30de\de0|eecf31%'t‘bh1b@ﬂ13r@lt ment . Fig. 69 is an entire schematic
di agram of an ejr!'ECt or-type refrigeration cycle device of 38th enbodi nent.

Fig. 70 is a Mni@rdfitgr ¥alliehdrams &hewing i g eeftigerastt sliate of thehejeefoetyper - t ype
devi ce of tréfigeStibh @mg)@gvfgérgfthe ?ﬁt%%b&:ﬁueﬁ?he”at i c diagram of an

EJECtOI’ type refrlgeratlon I ment a Mol lier diagramshow ng a
refrigerant st at'dd-o$8dhan éﬂ”@t& é‘FhE!Tﬂbé dirgraroeofodn efectodSype eftpditivandycle an

entifpe schepwtd 6f A RBRhefn €] ector-type refrigeration cycle bodinent.
a Mollier diagramshowing a refrigerant state of the ejector-type device of

t he 40t h.enbodi it 59 4 aelﬁpli:eredtgglrae’rrahd)\mwhaag&fagnrarﬁt statee pe eied Ejetwff’@ype
refrigerat k&fgeMeofoRf dBME of the 32nd embodiment.

Fig. 60 is an entire schematic diagram of an ejector-type refrlgeration cycle
dewce .of 33rd embodiment.

15 Fig. 61 is a Mollier diagram showmg a refrigerant state of the ejector-type
refrigeration cycle device of the 33rd embodiment.

Fig. 62 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 34th embodiment. | |

Fig. 63 is a Mollier diag_ram showing a refrigerant state of the gjector-type
20 - refrigeration cycie device of the 34th embodiment.

Fig. 64 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 35th embodiment. '

Fig. 65 Is a Mollier diagram showing a refrigerant state of the ejéctor—type
refrigeration cycle device of the 35th embodiment.

.25 ' Fig. 66 is an entire schematic diagram of an ejector-type refrigeration cycle
de\nce of 36th embodiment.

Fig. 67 Is a Molller diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 36th embodiment.

Fig. 68 is an entire schematic diagram of an ejector-type refrigeration cycle
30 device of 37th embodiment.

Fig. 69 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 38th embodiment.

Fig. 70 is a Mollier diagram showing a refrigerant state of the ejector-type
. % .



a Mollier diagramshowing a refrigerant state of the ejector-type device of
the 41st enbodi nent. an entire schenmatic di agram of an ejector-type
refrigeration cycle bodinent. a Mdllier diagram show ng a refrigerant
state of the ejector-type device of the 42nd enbodinent. an entire

schemati c di.agram of .an, e] ector - e ref.rigeration cycle bodinment. a
Mol i er di %&?Q%ﬁ?ﬁo%iﬁ&e}ﬁk? 8#‘%1(3&5!}’/@?@[’%4@?& of the ejector-type device of
the 43rd enbodi Fgnt71 isasm entider shesbdataigeantiof ghagieabr-§be eRRGEkioh YPEe

refrigeration cycle bodiment. a Mdllier diagramshow ng a refrigerant
state of tﬂ%"ﬁ%@?ﬁ}@mg%ma%i ce of the 44th enbodiment. an entire

schematic di agr &y, o2 &na eidRdrodiadraPestoRfifd aereplidepdnt Gtk Sofddi SBfbr-typd
Mol | i er di agram _shovmiggjﬁa refrigerant state of the ejector-type device of

the 25t h effYEEFRORCYCIeAgvien Pf He SEhemBed®eRt- agr am of an ej ector-type

refrigeration cygl e3bedinmentire scheMatié dRigrah %@raﬁ”éjﬁ,&@?ﬂ"cy?g refriglfatibe Y88t _
state of the ejector-type device of the 46th enbodi nment. Fig. 87 is
an entire 9MERIA0E embediment an ejector-type refrigeration cycle device

of 47th enbodi meft .74 is a MolferSdiadt8m §hcﬁvi|$ér3]al }e?ﬁg{e?érﬁ‘gité’c@ SR BciBr- pe,

refrigerant state of the.ejector-type refrigeration cycle device o
47t h enbodieffgerationmygie device of He 498 embodidrehat i ¢ di agram of an ej ector-type

reffd geration cygl exdgvi ‘ LR A @i il s t her
di agram show ngy&@ ?gf r%i égr?er%gﬁ{e @g&gﬁgp%ghdge% _ea(?t %]F (-:tto ryBéla?rg;r@iQrgagrﬁgtacy {:\)(% cycle
devi ce of @eviceadiistearnetimenit . Fig. 91 is an entire

schematic di agr gfp) o RNa Qi OiadiRestidilind %?Fe%tide?é}]tcs}fgﬂeeof the ejector-type
refrigeration cycle device of the 41st embodiment.
Fig. 77 is an entire schematic diagram of an ejector-type refrigeration cycle
15 device of 42nd embodiment.
Fig. 78 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 42nd embodiment.
Fig. 79 is an entire schematic diagram of an ejector-type refrigeration cycle.
device of 43rd embodiment.
20 ' Fig. 80 is a Mollier diagram showing a refrigerant state of the ejector-type
_refrigeration cycle device of the 43rd embodiment.
Fig. 81 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 44th embodiment. '
Fig. 82 is a Mollier diagram showing a refrigerant state of the ejector-type
25 refrigeration cycle device of the 44th embodiment. ,
Fig. 83 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 45th embodiment.
Fg. 84 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 45th embbdiment. |
30 Fig. 85 is an entire schematic diagram of an ejector-type refrigeration cycle
~ device of 46th embodiment.
Fig. 86 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 46th embodiment. |
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10devi ce of 49th enbodi nent. Fig. 92 is a Mnier diagramshow ng a
refrigerant state of the ejector-type refrigeration cycle device of the
49t h enbodi nment . : Fig. 93 is an entire schematic diagram of an

ej ector-type refrigeration cycle device of 50th enbodinent. 15Fig. 94 is a

Mol |'i er di agram_sh ng_a refrigerant state of the ejector-type
refrigeration cy& %devqrbgnteﬁe %Cﬂ%m%ﬁﬁ ﬂ'agﬁﬂbﬁfﬁﬁn@?‘i@]’t‘ype refﬁgé_%t@s yde an
entire schegemda of 4fttagnhbmdioenian ej ector-type refrigeration cycle device of
51st enbodi nent ._, , ... Fig., 96 is a Mllier diagramshow ng a
refrigerant staf§- &8 l@”@&%@g@@pﬂlomfirqeggeant@Fpt@-ﬁ&geo@qqt@rety@q t he
Slst embodidmgtiration cycle debitdof é 476 @hb&itheste schematic di agram of an
ejector-type refrigeration cycle device of 52nd enbodi nment Fig. 98

is & Mllier di &l 3% SHBWERYeschenrliqeiegdm of aheeiftottyae spfdigeration yyde
refriger at §QceCfUsth daMbsipef the 52nd enbodi ment. 25Fig. 99 is an entire
schematic diagramof an ejector-type refrigeration cycle device of 53rd
enbodi nent . Fig. 96 §. a-ﬁmhar@wm showingd B argfrisierant slate opf athe ediedtoyelypent

state of tReiRIRfhUyelk HRfcs ngqhinggrgélm%iﬁgﬁtl_e device of the 53rd

enbodi ment . ) _ _ 1 1s an entire schematic diagram of an
ej ect or -t ype r efid Gdr ataroaniypcichersdife diegenoof 34t ¢jecorbiype mefiigeration cycle Fi g.

10244 s a o | : ing a refrigerant state of the ejector-type
refriger a{\/t?éa)}]deﬁé;&@te e%&@ew the 54th enbodinent. Fig. 103 is an entire

schemat i ¢ di agr &g 612 isna dfallisr aliagrgmpeshowing gerefrigecant spate eof the ejector-type
refrigeration cycle device of the 49th embodiment. ' |
Fig. 93 is' an entire schematic diagram of an ejector-fype refrigeration cycle
device of 50th embodiment.
15 ' Fig. 94 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 50th embodiment. |
Fig. 95 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 51st embodiment. |
Fig. 96 is a Mollier diagram showing a refrigerant state of the ejector-type
20 refrigeration cycle device of the 51st embodiment.
Fig. 97 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 52nd embodiment. '
Fig. 98 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 52nd embodiment. ]
25 Fig. 9% is an entire schematic diagram of an ejector-type refrigeration cycle
" device of 53rd embodiment.
Fig. 100 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 53rd embodiment.
Fig. 101 is an entire schematic diagram of an ejector-type refrigeration cycle
30 device of 54th embodiment. ' '
' Fig. 102 is a Mollier diagram showing a refrigerant state of the ejector-type |
refrigeration cycle device of the 54th embodiment.
Fig. 103 is an entire schematic diagram of an ejector-type refrigeration cycle
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devi ce of 55th enbodi nment. Fig. 104 is a Mollier diagramshow ng a
refrigerant state of the ejector-type refrigeration cycle device of the
55t h enbodi nent . Fig. 105 is an entire schematic di agram of
an ejector-type refrigeration cycle 5device of 56th enbodi nent. Fig.

106 is a Mynier diagramshowing a refrigerant state of the ejector-type
refri ger at PBACEY T 8BOPEWERS the 56th embodi nent. Fig. 107 is an

entire schemati giglimarian SoligP iR SRoWHES FEiGdraiRr HhteO i bee of
57t h enbodi nent _!Lg(j)Fi g.I 108 ils a%It\;/bI i e‘? [d?agr ar!nésr oW %ﬂg (g ?‘éfoﬁlﬁji&éﬂ% state

of the ej etdfdgere§piecyElemerige phiednticgmbediaett ce of the 57t h enbodi nent .
R P8 ere pion Ty e ( : :
1g.. IS an e} 1106 j§ GResmd %cf@n?&k%g‘?ém% & @]E{:tgf-t\ﬁgﬁfrfggi;aﬁk)gﬁ% Ir on

cycl e device of th enbodi nent.
di agf am sheeyierpfbbieembedmant state of the ejector-type 15refrigeration

cycl e device of [ : ' 1.l gfnig!'1 NLLLE. . ematic
di agram of an ejFﬁed(;tel g?%%;bpgf&ﬁg?rd {nga]atrn‘étsp%\?]m%yac Fégg%%éﬂtcsetb%f 5 t% héJéﬁglb%ﬁ?mnt .
Fig. 112 i sefigawtidn eycledicrige afiherboMh embedimeftii ger ant state of the

T YPe a8 e R Sy I SRR IR 1
devi ce of Getite gffiythdembodiment. Fig. 114 is a Mllier diagramshow ng a
(ot gerant ot et oot Foie Bkt St he! LRUAALEN, SHELE, RLRSBRE , o
an ej ect or refygeraticef ayrigeicnite ontheyidtee@botimeste of 61st enbodi ment . _
i Gctor - type. r o1 gOP4E RPER SRR Bodstm, G1ciTh BeF o B efaRtaton ovde g
117 is an defide of SBtthembodiment, agr am of an ej ector-type refrigeration cycle
?2}’: fg e?;nfzgfaﬁggﬂhgﬁ % f/lé:@igg :d_%pp%é%hbv%ina MRS ad MR QM 00, 8
15 refrigeration cycle device of the 58th embodiment.
Fig. 111 is an entire schematic diagfam of an ejector-type refrigeration cycle
device of 59th embodiment. '
Fig. 112 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 59th embodiment.
20 Fig. 113 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 60th efnbodiment.-
Fig. 114 is a Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 60th embodiment.
Fig. 115 is an entire schematic diagram of an ejector-type refrigeration cycle
25 | device of 61st embodiment. .
. Fig. 1i6 is @ Mollier diagram showing a refrigerant state of the ejector-type
refrigeration cycle device of the 61st embodiment.
Fig. 117 is an entire schematic diagram of an ejector-type refrigeration cycle
device of 62nd embodiment. |
30 ‘Fig. 118 is a Mollier diagram show-ing a refrigerant state of an ejector-type
refrigeration cycle device of a prior art.

DETAILED DESCRIPTION OF EMBODIMENTS
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refrigeration cycle device of a prior art. DETAILED DESCRI PTI ON OF

EMBODI MENTS [0098] (1st enbodi nent) In the present enbodi nent, an
ej ector-type refrigeration cycle device of the present invention used for a
refrigerator will be described with reference to Figs. 1. and 2. 5 The
refrigerat@@xﬁﬁ for cooling a refrigerating interior roomthat is a space
to be cool o an extrenely | ow tenperature such as in a range between
-30C and - {xt@mbbiignent) i s an entire schematic diagramof the ejector-type
refrigeration cycl device 10 of the present enbodi nent. [0099] 10In the

ej ector-type refPitferkesesh eppofiant At ejetwr-iwer refrigerationprelesdvice 10f; the

conf i gur ed pka@eftiAvEntieh nsmbaa?efn@é}at%pwmr&%és&ﬁb%d%&V\'@ferrg{cé ‘t&ﬁ@é&tandafd to
di scharge the con&resse refrigerant. For exanple I rst ressor 11

is ah el ectlP kllloaiRpisdRsEPlinga irigaatingrinieser wamghatsis BéﬁaQ@et@H?ar@‘D@ﬁﬁl 10a
having a fhﬁ@ﬁlr@lﬁ@?lo@@@ﬁﬁ:@htw@ sHER %8R abdhgd tfetwe%tn -8h &€ hid %"crmggrl iL1R- As

the first conpression mechani sm1la, various 15conpression nechani Sis such
as ‘a scrol Ienﬁl"?ﬁéh@ﬁﬁ"ﬂﬁrcéaﬁ’ﬁfﬂrﬂfrﬂﬁﬁﬂéﬁpl'sWPeQEfViﬂ@rétleym!ecdﬁmedﬁs:if(bme presdniini sm
and the |i kgpedmehe used, for exanple. [0100] The operation (e.g.,

rotational SS of the first electrical notor Ilb is controlled by using
contr ol &?C&I% output froma control device descri bed later. As the first

Zonteert f 'néai e ey Pactol BpS PR b e 3D, B Hind CofiissoRst e
ref ri ger antonflgsiessalioghaw agfeigenant, 66 compress thet drawmpefdgarait) ant thainitmrgdhecan be
can be usedRereyRe; PanBGRR rc eRahIR! e S gohBieundlt i pnBRERR i ne
di schar ge cerppresioy iroWhiche firet cangeressian oéchzhisnt 1 iastavingrepfiesisdisplacamehigigi sm
di sohar ge. SRD o fise Cebce BERE e S AF B4 Mrschimpaiot BREBD B Lhmigitshon;
bet %een hi gcbm;;memun"echaﬁsnnsgancanas dlssmlﬂetywdompmmlémmetharﬁstm CONBIEEHET 11
and out si d@orﬁbress%n r%etha%srm grlljc} %‘eq&e tcz?ne bé 0S8 r? for exampie

[0100]

The operation (e.g., rotational speed) of the first electrical motor 11b is controlled

by using control signals output from a control device described later. As the first
20 electrical motor 11b, an AC motor or a DC motor may be used. By controllirig the
' * rotational speed of the first electrical motor 11b, the refrigerant discharge capacity of the
first compression mechanism 11a can be changed. Thus, in the present embodiment,
the first electrical motor 11b can be used as a first discharge capacity changihg means for
changing the discharge capacity of the refrigerant of the first compression mechanism
25 1la. |
f0101]

A refrigerant radiator 12 is disposed on a refrigerant discharge side of the first
compressor 11. ‘The radiator 12 exchanges heat between high-pressd,re refrigerant
discharged from the first compressor 11 and outside air (i.e., air outside the raom) blown

30 by a cooling fan 12a to cool the high-pressure refrigerant. The rotation speed of the
cooling fan 12a is controlled by a control voltage output from the control device so as to
control an air blowing amount from the cooling fan 12a.

[0102] ‘
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30 by a cooling fan 12a to cool the high-pressure refrigerant. The rotation
speed of the cooling fan 12a is controlled by a control voltage output from
the control device so as to control an air blow ng anbunt fromthe cooling
fan 12a. [0102] In the present enbodinment, a flon-based refrigerant
is used as the refrigerant for a refrigerant cycle of the e ec,tor-t%/pe
refrigeration cy@ke gwRnéembedignt §fen: a\?%br@m%@%fsé@@ shtheupiopRNERr

refrigerang f@f»égeeaﬂtncwré_ fhef %jécf&%p%‘trefﬁﬁ%ﬁéﬁ eyeR EdfcightPreasuse side
does not exceed the critical pressure of the refrigerant. Thus, the
5radi at or 13PO5EPMBEESEHSN SUbGRER 1EBI0CBE CYed D MEicHR reftgrIaMsPisgs W en the

refriger anﬁighlp(?%gf%e side does %t{&ﬁ@éd’ﬁ!@ tﬁ‘ffticf i?ereérSiJ UbnE €6BibMaht. FRYs bcﬁe as a

provided at "a'r gerant outlet side o adiator 127 to be use

hi ght pr ess@diate Pesafers-asiagwindenrsep tar godingi andwanegnsing éhe efiigegantant 1 owi ng

out of the dl%g';]at or 12 is separated into gas refrigerant-and liquid 10
refrigeran[, and liquid refrigerant is stored as surplus refrigerant.

Furt hernore, thd reegiverdtediduicpeceliveremay depsovidedabareftigeranioutiebsidecfdheer is -
i ntroduced tre side. .0’ . he .ej 13 | s ected
to. the ref Faltd%é@ag?%tq%?@g [ dsg%oP'bB jhogélslrsgtr | %g%rga@&u@h%%é%éogt @r {Nﬁlﬁﬁﬁggused

as a refri efrigarantdiovdng et of dre regisior 121s sepactpd 6¥sigag rafriderah® ark fiquidi ng

the,refrig a L1 ger. srcu i f i Lng the

ror 19 ger anteririe a0 AR B RS aR 8 torSl i DS BeEHAR  Pleriley it e

f rom-a nozgdterapat liquithrefBgerart Q4 fidted retheabdivge iscintroghesd sne dswodticanadidear ea of

the nozzl e Otlgrii on 13a is throttled so 20 that high pressure refrigerant

fl ow ng ouE ?‘ the radiator 12 is deconpressed and expanded in the nozzle

portion 13a in iTheettordpys cohhected to thgeeigérastmitiedsidpof the tatatbs1r aweded to
space in_th 13, where a rf%;gfegerant .l'%et ort of

conmuni cat e, g&o%h]ﬁ ]e e't?e%t r r

t he nozzl eSIG6TF i Ioh 1513589 &5,¢ JEITERNT JRCQLPYeSSIon JIFaRe PYRICSRG an |

(ii?)smar gedei%a@gin_g mecmﬂﬁ;_eeampmrslggra ?éfri%é’rErhtOdiﬂ:ﬁ]ation_meansffol‘ﬁﬁm':m@ngf)ﬂhtai on
c Is provided I.n the e]ector.. n,a downstream side of the nozzl e

ot on LoReragRIeRty M SIS BhioTcers M DERe BT B et TorB AR o,

so as to npxtibh@3hl gh-velocity refrigerant flow jetted fromthe nozzle

portion 13&)Wi§h the suction refrigerant drawn fromthe refrigerant suction
port. 13b. 18P f user portion 13d is 30 provided in the ejector 13

downst ream of t helfefigBnD Padshed sdctienalnaréa bEfHel @REIa Hortfdno1Base tasttled so
! nc%a ase tph%trtﬁgjrg Ip?éasrsgr%t re%fric_'f}aesrgrlajtr ﬁo&iggtohu?: 0 I Jh]:eu%gi%toeolrl;[ Iisoget;lo?ﬁ?[jre sgc.;jL 0a7r1](:i
expanded in the nozzle portion 13a in iso-entropy. The refrigerant suction port 13b is
provided to communicate with a space in the ejector 13, where a refrigerant jet port of
the nozzle portion 13a is provided, so as to draw the refrigerant discharged from a second
compressor 21.
25 [0106]
A mixing portion 13c is provided in the ejector 13 on a downstream side of the
nozzle portion 13a and the refrigerantrsuction port 13b in thé refrigerant flow, so as to
mix the high-velocity refrigerant flow jetted from the nozzle portion 13a with the suction
refrigerant drawn from the refrigerant suction port 13b. A diffuser portion 134 is
30 provided in the ejector 13 downstream of the mixing portion 13c in a refrigerant flow so
as to increase the refrigerant pressure in the diffuser portion 13d.
[0107]
The diffuser portion 13d is formed in such a shape to graduaily increase the
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passage sectional area of the refrigerant, and has an effect of reduc
the velocity of the refrigerant flow so as to increase the refrigerant

pressure.

That is, the diffuser portion 13d has an effect of converti

i ng
ng the

speed energy of the refrigerant to the pressure energy of the refrigerant.
An accunul ator 24 is connected to an outlet side of the diffuser S5Sportion
13d. [ 0108passage sectionabargd ofiihel refrigerany and has ah sﬁeﬁn@edmir@thg aslotitypfitioe

separator

of "the. ef e Tyelds TRy afa B1hq RERRE rerh @Rt BHtn Thlts ik e B0

an ]gl sur pI uk3d fnarpLancefﬁeeifoﬂcgrmtemmg the smdeel eopigyef the rsafngciaadt tbGhén ptrees;une erergy
ri geran C rt co

gas. rorr ol SRcenBRrE P erbfidin 2 i SRSERA TR Aol SR e

16 i%s conrqmrttemile) a I|qU| d-refrigerant outlet of the accurrul at or 24 via a
fiXEdthrO[ﬁOélbg] [ 0109] The fixed throttle 15 is a
de d

| ow pressu

econpressi on neans adapted to 15deconpress and exp

on 13d
erant,

or at or

and

the Iiquid refrirperantmifon 24 iout dtsthar@@sﬂecgamiqaﬁosepaéatoﬁmt\M@Icﬁ ithed

throttle 15 ac Ilar n ori ke can 01
e subt i gprdern Boutrlr die oF Mo bed Bhtion J38 i M wietiol e Resata niasue
bet ween | oaefrngmm@ trcfmicr refEg@ntt, d6E GURNES Fud aéﬁg@mamd@é &fclet B etdréxed
throttle lt?‘andl Si 20 air of a room bl own t he bl ower fan 16a,

is ed as

& Meat 2l tﬂeﬁf‘r‘igsuﬁ'é%ﬂ PaLcPfa Hife Ir$tne r%ﬁo'f il iBr epeted to 3

10

and

refri ger angas-efritieppr ated O‘FCthélSacE@n@Péﬁfrt 24neéﬁd absRfibh %Qjeaé@dp‘éfbtorﬂwﬁs in
t he present enbodi nment, insi roomis a fluid to be heat

exchanged. “CPRECE &/@ﬂ'q‘l"ﬁﬁe':i'eﬁraﬂ"so'-&wt Ef 'é’@t@CF‘é!ﬁWall?F éfwia a ﬁ"f?dvtm%‘}‘ﬁ ¥vtation

speed (air

[tgtghg]m ng anmount) of the blower fan -16a is controlled by a c

vol tage output” fromthe 25control device. [0111] A refrigerant
suction port of Thﬁélngéé*afﬁaiecbﬁrﬁr%Mpr&gqurﬁ@dﬁo@ﬁc@mp@sm REans Reaped dnt

out{get si d@ec@ﬁwp?é&@gﬁ&%&[bé?lﬂ thié ﬁtﬁn@?’@vﬁ’%’ @ﬁtqrov@r@o&faﬁth@aa%aﬁnaa{omur tﬂér the

second co

ressor is simlar first COHDFESSOF

t he secondixegidhesipt2ssepiliany jusean @ngétqut]@,%ilked@ﬁ}bﬁé@%r in which a

fixed-dis

(A¢grent type second conpressi on nmechanism2la is driven by

second el ectrical notor 21b. The second el ectrical notor 21b of the p

enbodi nent

i s udbasudion sislecayarpraios ¢ h i eofisuied dp Porfermagit sychapam betiveen

ontr ol

a
resent

changi ng aofaired IRt ARGt RESAErec2RAMkkpRdediE 1REGRRAN AP S8R ABud2

20

25

30

air of a room blown by the blower fan 16a, and is used as a heat-absorbing heat
exchanger-in which low-pressure refrigerant is evaporated so as to exert heat-absorbing
action. Thus, in the present embodiment, inside air of the room is a fluid to be heat

exchanged. The blower fan 16a is an electrical blower, in which rotation speed (air .

blowing amount) of the blower fan 16a is controlled by a control voltage output from the
control device. '
[0111] _

A refrigerant suction port of the second compressor 21 is connected to a
refrigerant outlet side of the suction side evaporator 16. The basic structure of the
second compressor 21 is similar to that of the first compressor 11. Thus, the second
compressor 21 is an electrical compressor, in which a fixed-displacement type second
compression mechanism 21a is driven by a second electrical motor 21b. The second
electrical motor 21b 6f the present embodiment is used as a second discharge capacity
changing means for changing a refrigerant discharge capacity of the second compression

32



mechani sm 21a. [0112] The refrigerant suction port 13b of the
ejector 13 is connected to a refrigerant discharge port of the second
conpressor 21. 5[0113]" The control device (not shown) is constructed
of a generally-known m croconputer including CPU, ROM and RAM and the |iKke,
and its circunferential circuits. The control device perforns various

cal cul at i omschangnpZiBcesses based on a control programstored in the ROM
and controgﬁ1 eration of various electrical actuators 11b, 1012b, 16a, 2la
or the like. ?8114] The control device includes a function portion
as the first di§baamﬁgemamamﬁbwpm¢n8b@fﬂme@aﬁnth&haﬂmauﬁmksaUhﬁ@e@atation

of the fir b that,.is a first discharge capacity

changi ng %ﬁ’@ geeaé%{ g%ﬁgg Ongﬁo'bgﬁsf%‘?las t he second 15di scharge-capacity

contd ol nmend3hhi ch controls the operation of the second electrical notor

21b t hat isas ond a apa chan The firs

di schar ge- capac E%ﬁfq? B ‘f’r&an@ g %‘c’f’%é ?ec‘%ﬂ%gﬁt%cgh%rgfe %%Y%W%nt rol

rzngans rraK ;lnﬁcrmnfprjmuﬁmmg %hu‘ , ReMeEaNd mmamd)thfeduew #asts clregreaintiziedryuits] 0%15] )
Into the_control device, detection valyes froma sens oup t shown

el i ng e GRS | Ve PeLToHTO NSO GRRUAETA (d POEEST oSy O B RN ur o
l e., tenpepaihtsRrdlingthd ROMEaHHoRNek dpBRIEOR fof vardatdédricaRctiasisdeLb,

erature sensor for -detect ng an interior tenperature of the room of the

ref Eigerat%:fr 198 1A ithg ik ‘operation signals froman operation panel (not
shown) in mhigh an operation swi tch for oper at.i ng the refrigerator 25and
the like are provided are input. peration of the.

present enbodi nBAE RNEH @W@ea'ﬁ'(:ﬂv‘éess@ rﬁéﬁﬁt'QF PORQny a!béheuﬁg% (GiRAIB SR t he
Mol lier di @cgmmnéaﬁg/wmtw contebls %e do\%r%aoﬁ Bﬁtr@nﬁg@élémaﬁmoﬁo@hlsfmétmea gRreration

panel is turned on, the control device causes the first and second
el ect ri cal disargeot Gaciy1 thapaing  Meanso@ing fiHACtOPa PORIRD tase tHE ofREN an 16a

to pe operéﬁ&(gﬂr eTéggéw astiol h&%ﬁ%ﬁh%ﬁﬁés He e{a@r\éﬁor{ @ffgwegs%eam ele@RAEPT esses

the drawn and di scharges the conpressed refrigerant. The state
of the refmpisr 2P et tisi @ spead dlisglarge eapagty Fahgnging [rgansy] The first

discharge-capacity control means and the second discharge-capacity control means may
be configured by different control devices, respectively.
[0115] |

20 Into the control device, detection values from a sensor group (not shown)
including an outside air sensor for detecting an outside air temperature (i.e., temperature
outside the room. of the refrigerator), an inside temperature sensor for detecting an
interior temperature of the room of the refrigerator, and various operation signals from an
operation panel (not shown} in which an operation switch for operating the refrigerator

25 and the like are provided are input.

[0116] , _

Next, operation of the present embodiment with the above structure will be
described based on the Mollier diagram shown in Fig. 2. When the operation switch of
the operation panel is turned on, the control device causes the first and second electrical

30 motors 11b, 21b, the cooling fan 12z, and the blower fan 16a to be operated. Thus, the
| first compressor 11 draws refrigerant, compresses the drawn refrigerant, _and discharges
the compressed refrigerant. The state of the refrigerant at this time is poir_lt a2 of Fig. 2.

[0117] | |
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Hi gh-tenperature and hi gh-pressure refrigerant discharged fromthe first
conpressor 11 flows into the radiator 12, and is heat-exchanged with the
bl own air (outside air) blown by the cooling fan 12a to be radi ated and
condensed (point a2 --> point b2 in Fig. 2). The refrigerant radiated at

the radiator 12 flows into the nozzle 5portion 13a of the ejector 13, and
i s deconpr essedHigdeBRpEHIEAaNh RfsPiessse erefierantndisdierged repL dhe rfdfﬁty

(point b2 co?n[:i?@ésBF 1§ va% irtddtheZadiatd? 1b8land is heat- éﬁhéﬁ@ddﬁlﬂ@'ﬂﬁe BR&hOHr and

expansi on 0 nozz portion 13a, t he pressure energy of the refrigerant
i s conver t @ytsids @lﬁebf@\fé'é@d thaspgipaden tlﬂe to o radjeted and C&ﬁ@?"ﬁﬁ‘é (AL &% 71 ger ant

:O s letted Sé‘\slﬁﬁ}?]flmhgh 25PeR fehRdh: T lidba Bt A Aol 01 Mot iirhenaeEle

refrigerant dischar ed romthe second conpressor 21
i s df awn i partion h3a ef *é\@tmectquH,raOﬂnlStCﬂiﬁoi’ﬂ@fess@;@%@xp@nd@d @rth@@azzielmﬁim t he

ej ector 13133{)?? Igw&tpo%g,r(he J‘Z{n r (#hqttdquFﬁ;tc_tz?_on of the jet refrigerant.

[0119] 15Furthernore efrigera etted fromthe nozzle portion
13a and t hi@148ktion refrigerant drawn fromthe refrigerant suction port 13b

e T%éred pgp titgﬁn %dg&nﬁé&é&nﬁdﬁ p%gss%tggnlf ;Ebg%g?zr gfn%mﬁ%afzjcﬁé"‘@rek{ﬁé’ th

poi nt d2 iendrggof Be refiigerarit 4s cmmleﬂ:argm ﬂECSpdadneegyem‘ the re‘ngenagbdmd rthe he

ot 11 ger anterde i KBRS A ARRN B R bR B RS RARR Y Feﬁgf g

t he press urlmspfhetrbﬁe[gemfnt digettanged f(mmthﬁsed%d-canmnessbr 2Risidrewr igto tB¢ ejeftdt 20]

'm0’ gas v 4 g EvigareT gy per A AT s el ot By thd e R ERE I

e2poi nt g2adtidniof the &) refdgerdite gas refrigerant flowi ng out of the gas
refri geran[-oclg | et of the accunmulator 24 is drawn into the first conpressor
11, and is ressed again (point f2 -> point a2 in Fig. 2). [0121] On the

otheg hand, |iqwudhémdiore gereajét rémgmﬁmemea bmt the Hidxﬂulpbrtl‘cﬁ‘f uegenartheout | et
of 30 the accunul ator 24 is deconpr essed

S0 ent hal PHECPR FGSTAI AT Lo e 8o RHa) HOSh A s THE PeyFirgePant

pressure (F@maﬁ 192 of thePGector 12, ard fidgvs idllo thENEffiisef hoarnarst dﬂeﬁ@ejettessgd and
expanded a

AR L UL A AR A
enlarged in the diffuser portion 13d as toward downstream so that the speed energy of
20 the refrigerant is converted to the pressure energy thereof, thereby increasing the
pressure of the refrigerant (point d2 — point €2 in Fig. 2).
0120} : .
Next, the refrigerant flowing out of the diffuser portion 13d is separated into gas

~ refrigerant and liquid refrigerant (point €2 — point f2, point e2 — point g2 in Fig, 2).

25 The gas refrigerant flowing out of the gas refrigerant outlet of the accumulator 24 is
drawn into the first compressor 11, and is compressed again (point f2 = point a2 in Fig.
2).
[0121} 7
On the other hand, liquid refrigerant flowing out of the liquid refrigerant outletr of
30 the accumulator 24 is further decompressed and expanded in iso-enthalpy in the fixed

throttle 15, thereby reducing the refrigerant pressure (point g2 — point h2 in Fig. 2).
‘The refrigerant decompressed and expanded at the fixed throtife 15 flows into the
suction side evaporator 16, and is evaparated by absorbing heat from air inside of the
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roomof the refrigerator, blown by the blower fan 16a (point h2 -* point i2
in Fig. 2). Thus, the air blown into the inside of the roomof the
refrigerator is cooled. [0122] The gas refrigerant flow ng out of the
suction side evaporator 16 is drawn into the 5 second conpressor 21, and

I s conpressed nt 12 point s tinme, the control
devi ce conf3%l ngﬁer,egfge O%PIOY‘{’?E:D\T Tr}esl?lg‘%i‘?fd%@ééérgao‘ﬁq B (7 iPOIRL idvit 8852 1h,

21b such t b, &daik Bzomqm@mﬁé nGide e ki r%mtdf@h@teﬁ%toﬂmsmé@frl geration
cycl e device i's approached approximately to the maxi num val ue.

Speci fi cal [Q/l ibressure l.ncreasing anounts in the first and second

coMpr essi on MeChABlyasTeridkfont Abai e GORLAIoAdidee AR RRPL KRR e caLal

in order to inprové the conpression efficienc I Tst an secon
conp? essi oFeGRBE KAMPESEPT 2laang Baonfpoassg] (point i2 L MWiBhiZdn Fida@d.c Aidhigiiment of

the enthal gy QfhtbhGevi c%fr_ro'n%lrsﬂb%léa‘tlﬁln 'r%f%h s 9aﬁ@§ H@%f&uk&%&%ig %ﬂ)erz?@t 'S

conpressed In |SO-entro ‘ second CONPr €Ssor s
and when apudicthabl COmdr éh@; engireogyele of mheejeawmpwemgemahen rayéle i dpyicanis

t el f F-12,
aocurat el Y oBBSE Abebhoed b iSRRI SRR G isbe Phidstpdt
when t he ramatntsin fedidt and ddoenpcavrassion mecheasmsd landiandre abnirdiled t@ﬁef | r st

o 19 ger aneORDETRRAE Aty el Bo W OREREIE s PR STRAIGELT: ¥ hEF ang

I ncreasi ngsedoedacmp@lssmnnmeeimnsnmmlmﬂiamz of the enthal py. In this case,

t he corrpre@gfp efficiency is decreased in the first and second conpressors
11, 21 ?’ 25The refrigerant flow ng out of the second conpressor 21 is
drawn into the ajlest an irtfeabe amduhe of efe eghalpy of ﬂtecteiﬂﬁgermnt AH3bin (apcdsat

PO e e LS B Rl R B AL B
fol l®wW ng pxcald when ef fetias imtArasd@n@ohiabhng@. enthalpy of the refrigerant accurately
pressurized in the first and second compressors 11, 21 is AH2, the compression efficiency
is a ratio of AH1 to AH2.
[0124]
For example, when the rotation speed or the pressure increasing amount of the
20 first and second compressors 11‘, 21 is increased, the temperature of the refrigerant is
increased by fraction heat of the refrigerant, thereby increasing the actual increase
amount AH2 of the enthalpy. Inthis case, the compressron efficiency is decreased in the
- first and second compressors 11, 21.
- [0125] _
25 The refrigerant flowing out of the second compressor 21 is drawn into the ejector
13 from the refrigerant suction port 13b (point j2 = point d2 in Fig. 2).
[0126]
The ejector-type refrigeration cycle device 10 of the present embodiment is
operated above, and thereby the following excellent effects can be obtained.
30 101271 ' '
' _ The ejector-type refrigeration cycle device 10 of the present embodiment is
provided with a second compressor 21 (second compréssion mechanism 21a).
Therefore, for example; even in an operation condition in which a pressure difference.
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30[ 0127] The ejector-type refrigeration cycle device 10 of the
present enbodi nent is provided with a second conpressor 21 (second
conpressi on nechani sm 2l1a). Therefore, for exanple, even in an operation
condition in which a pressure difference 35 between a high-pressure
refrigerant and a | ow pressure refrigerant is decreased thereby decreasing
the flow aRBRYARENGY Nigrerespyrg eelripeanoINd hievepragstn refierant i dacssased/deraby an
operati on gerdhdhihd ﬂomrﬁ&nm? GO NoRARAE debr LECHEL RE1QEn 1 alas
decr eased, e suction capacit e ejector can supplenent e

t he oper at operagen tcn@dlmmhwhsbdh@rse@mno@apa@wwmhgnazezcw 13 (Dialdaz]reased the By

t he oper at f i

refriger anFBéggjﬁ é sufcgfm@g EEQFRES&? Pg%u?[ﬁgrﬂg@%%%ﬁ%&?opérgﬁor{ %%hge%oﬁgti on
si des evapocampressuen mﬂuban“ﬁ:myZba)t ai ni ng heat absorbing action in the suction
si de evaporaf-or 10 Furthernore, by the operation of the second

conpr essi 0|[| ghanl sm2la, it can restrict a decrease in the density of the

refrigerant to Hgy dhaveperativn bheéhd i sesond ampession Mmeshahzm s hahd rigoidt he

gas refrigerant.. | et. of .the nmul at or esult, g decrease

one FTow SFartiferalttanie st RpRGEHH 6 &ouliard 2430 WEScon SadERPEREE ' nna

t her eby thes,ejtaembv-mbjaiamgeheatgaﬁ;satt;ml aeyion eindghel sactioansibe @Iagbklatodrog@r aLed
erri r ant rease t he

15[ 0129] - Furthernore, ..t he pr.essure s C

or e8| 21 Frtaemiog, BDE AR PIILET GF soeeBl IS BEC e L etida, 21
and in theaddé&easermrthetdeﬂsitylaﬂtm réfﬂ"@r@jlte@tﬁé d&a%vn ‘st'che &ﬁstcajmﬂésﬁs@nw th a
case where th refrlﬁ ran ssuri z d] % %@sm e conpression :
nmechani sm ”ler(f agpmil 3 refiigergnt, aufiet oit IR es8F griesult, a
20mechani s@ecrédse inha flow airﬁéimt@ﬂ thafebiiow P ey éiagot e cé}OBe re¥A&8d, and
Because the suction _pressure of the first conpressi on nechani sm ha can be

i ncreased BIFTEMEtERILRTYRG F?tﬁ"‘%@ti%ri:‘/@}ff deyee ey e Sably geeretedn 13d, the
driysng poyerooqf the first conpression mechani smha can be reduced.

Furt hernore, t e ressure difference 25 between the suction pressure and
the di scharge prid&dgiBorenthersfiioempt pressiererls insreageiby Ecoprgsesirpg asdqroin

mechani ss Helfrst dPsctafd BfnfresitttfedanGRRAAA 8 a\Wnk h ﬁte(‘cﬁfﬁﬁey‘ﬁ%@n iit?of

refrigerant is pressurized by the single conpression mechani sm t he

conpr essi ofNEEIEFEf theyhug, QSFF@WE%’%'FW @éaﬂelwiﬁre H}?de’é"ﬁé@ﬁﬁisdkﬁﬁﬁéﬂ@é@d |bM G
nmechani sns s%%% cofedssin rﬁ@cHaHEﬁ*PYﬁ‘@drnﬁl% Bdwdd orkthe ffr&fafrfdgs%rc&m cd?’hﬁr@&ﬁfnge

capacities of the first and second conpression mechanisms 1lla, 2la can be
respect i veMecharigpe At e 5 V@deiﬁjlethef[??”rﬂléro’?'ﬂﬁ §e @R second
[0130]

Because the suction pressure of the first compression mechanism 11a can be
increased by the pressurizing action of the diffuser portion 13d, the driving power of the
first compression mechanism 11a can be reduced. Furthermore, the presstre difference

25 between the suction pressure and the discharge pressure in the respective first and
second compression mechanisms 11a, 21a can be reduced as compared with a case
where the refrigerant is pressurized by the sihgle compression mechanism. Thus, the
compression efficiency in the respective first and second compression mechanisms 11a,
21a can he improved.

30 [0131] | | |

‘ The refrigerant discharge capacities of the fi'rst and second compression

. mechanisms 11a, 21a can be respectively independently changed by the first and second

electrical motors 11b, 21b.  Thus, the COP can be éﬁ’ectiveiy improved in the entire cycle
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el ectrical notors 11b, 21b. Thus, the COP can be effectively inproved in
the entire cycle 36 of the ejector-type refrigeration cycle device 10.
[0132] Furthernore, the saturated gas refrigerant can be drawn into
the first conpression nmechanism lla fromthe gas refrigerant outlet of the
accunul ator 24. 5Thus, as conpared with a case where gas refrigerant having
a super - hefitt he&dpc-yee BHGARYORYCIE HEVIES £ &t conpressi on mechani sm 1la, the
conpressi ofyy@pgrati on anount of the first conpression mechanism 1la, when
the refrigerant is conpressed in iso-entropy, can be reduced. [0133
10Therefore, in Fdrth@mqrgertlaﬁ i SHIreipd| gaiaeirgaranh GaRi bp dmenpinte stheefirs

di fference ea ek r &\@4‘?9

refri gerant‘prﬁ Ingrge, ngIgﬁxl(lill Qfoﬁ'h' tﬁ% ggngrrlg?@éﬁa@ﬁ: gtﬁﬁ%néfhﬁe | e \[Illﬁgozuiln whi ch
t he %efri géhumtasespaparest wih a eaﬁpemi@ﬂrarg@s crefrngar@n‘rsb@\tmg)ﬁ ssrpareh@&aiﬁcreatter 16

'S rEduceddFagvn%nél etrhﬁ Jlr&v}fohﬁ?&@foﬂ%cﬁaﬁ% QSTg?tg@ Aﬁss%g gera{né}? J%F tQ the

refrlgeratlonc C ce can pe |rrpr0ve
In the preb‘aﬂrsbmdnuﬁessmmtmemmsm ]Ilhewleenhheeefmemms cmnmes@udamnso*en’e‘mgy, 3, an

i nner heat in which the refrigerant flow ng out of the
r adi at or Eé?r%ﬁ%?egﬂ?% pressure side refrigerant in the cycle are heat

exchanged, [01§3¢dded W th respect to 20t he ejector-type refrigeration cyclle
device 10 of the 1st enbodi

cor? spondi ng t h? Y& i a[n%n% rpg E}qﬂ%ﬁ%ﬁaﬁt Q'c' i gH: ‘%%%Pebglrffeﬁ@cgarré

reference bekeen sthe THits pressireerefrigermntland the Ib\hqarésswanmﬂtgarahtauw iavge, for
example, in a refrigeration cycle device in which the refrzgerant evaporation temperature
of the suction side evaporator 16 is reduced to a very low temperature such as -30°C -
-10 °C, the COP of the refrigeration cycle device can be improved.
15 [0134]
(2nd embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 3, an inner
heat exchanger 30, in which the refrigerant flowing out of the radiator 12 and a
jow-pressure side refrigerant in the cycle are heat exchanged, is added with respect to
20 fhe ejector-type refrigeration cycle device 10 of the 1st embodiment. In Fig. 3, parts
o similar to or corresponding to those of the first embodiment are indicated by the same
~ reference numbers. This is the same also in the following drawings.
[0135] _
The inner heat exchanger 30 is for performing heat ex;hange between
25 - refrigerant flowing through a high-pressure side refrigerant passage 30a from a
refrigerant outlet side of the radiator 12, and refrigerant flowing through a low-pressure
side refrigerant passage 30b and being drawn to the first compression mechanism 11a.
Thus, the low-pressure side refrigerant in the cycle of the present embodiment is the
refrigerant to be drawn into the first compression mechanism 11a.
30 [0136]
As a special structure of the inner heat exchanger 30, a double-pipe heat
exchange structure may be used, in which an in_ner pipe forming the low-pressure side
refrigerant passage 30b is provided inside of an outer pipe forming the high-pressure side
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[0135] The inner heat exchanger 30 is for perform ng heat exchange between
25 refrigerant flow ng through a high-pressure side refrigerant passage
30a froma refrigerant outlet side of the radiator 12, and refrigerant
flow ng through a | ow pressure side refrigerant passage 30b and being drawn
to the first conpression nmechani sm1la. Thus, the | ow pressure side

r ef ri ger antefiigeraniepasgades 364. t e ﬁs\rgéwmsum@m nreé'querarﬁ naﬁ%agﬁeWa geyabe to be

ot o BPVER 5 3he FAERRBECLARIRENARLANN Gue ARUCH I pascoge 30y FapaPoc!

struct ur e pmyidbé asifedoutempipsi ch an i nner pipe form ng the | ow pressure side
refri gerantp ggﬁsage 30b is provided inside of an outer pipe formng the

hi gh- press r1 ide refrigerant passage 30a. The hi gh-pressure side

refré ger ant pas$Sadgberfdee, mefrideeamrpipdsdied desininh ehe rivigh-pesques saldrefriyerant

o Bk S RS0 Rl DTSR B

hi gh- pr essty Ieaveiadiseat ekdhapges strlictiras Soter 3igarationd ard miiarite Sisase of tHedist
refriger ant@gwgsage 30b maybe bonded by brazing to have a heat exchange
structure eonf i gurations are simlar to those of the 1st enbodi nent.
[0138] 10NmMBg]the operation of the present enbodi ment will be descrl bed

V\nthreferencetothe Mot | i er rram of di png .t -
TR ot e N e Pt off b8 Present embodinentvll B dereBed WP SR Ra: o5 as
inFig. 2 @ft@ﬁelMﬁhtéﬁ@té@@brﬁw Figl 89 Rég@rcﬁﬁgwmeaémgbma@ngmarerﬁyér@ﬁdtatésqﬁal

a

signs behind the al phabets are only changed sed on the figure nunbers.

The sane i E9abdpe same mfrigerantibates as '”d: ‘%&r%ﬁﬁ"dﬁqtqdﬁé/ YsigItaeF3ipe airmRieisrent s.

15[ 0139]  put the é/&??cfbnﬁah@igﬁi Behifg thy B%héﬁéﬁ'a@@bﬁiy' @H&n?é/d? besede Qr% Aguref the
present enbodinent_is opérated, by the operation of tThe inner heat

exchanger B@TDEHe Bift FAMG a@ﬁptﬁﬁéﬂrsth%ﬂoalﬁr dirgi@nsdp Fheg@ll%f‘g gmbpgimentsy st
CONpé essi on)llggg;:hanl smlla is increased (point f4 point f'4 in Fig. 4), and
the enthal py of the refrigerant flowng out of the radiator 12 is decreased

20( poi nt b4 - -* Wandthe giegtariyie rgfrigerationicyde deadgeeidrofttae present mbedipeat ivent .
QO her oper %érﬁt’eég'sﬁ\{) ?&é‘%ﬂeﬁétl&n%ft @tmr%ﬁ hbfteadBdn F’?Qdﬂh@éﬁhal Mﬁé suction

Thus, the dry #‘ gerant jette romthe nozzle portion 13a
i s reducedsidnfégsrantaitios figt ccrr@prﬁsm rep@waaiser L igHeinceassddpeingh arRoint fhus,

the pressuper@fsy and the enthalpy of the refrigerant flowing out of the radiator 12 is decreased

20 (point b4 — point b'4 in Fig. 4), with respect to the 1st embodiment. Other operation is
similar-to that of the 1st embodiment.

- [0140] S

. Thus, the dryness of the jet refrigerant jetted from the nozzle portion 13a is
reduced thereby reducing the flow speed of the jet refrigerant. Thus, the pressure of

25 the refrigerant flowing out of the diffuser portion 13d of the ejector 13 can be reduced.
Therefore, the enthalpy of the reﬁ"igerant in the accumulator 24 can be decreased, and
the enthalpy of the liquid refrigerant which flows into the suction side-evaporator 16 from
the accumulator 24 can also be decreased.

[0141]

30 Thus, in the present embodiment, the same effects as in the 1st embodiment can
‘be obtained. 1In addition, in the present embodiment, the enthalpy difference between
the enthalpy of the inlet side refrigerant of the suction side evaporator 16, and the
enthélpy of the outlet side refrigerant of the suction side evaporator 16 can be enlarged,
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25 the refrigerant flowing out of the diffuser portion 13d of the ejector
13 can be reduced. Therefore, the enthal py of the refrigerant in the
accurul ator 24 can be decreased, and the enthal py of the liquid refrigerant
which flows into the suction side-evaporator 16 fromthe accunul ator 24 can
al so be decreased. [0141] 30Thus, in the present enbodi nent, the sane

ef f ect s asthereliyhacreasing Hisoeiohem capnaity bletatsied an el ciector-budei refrigaratiom cydie

pr esent er‘@agl,iferrﬁj]t ’Astah%%@)%ﬁ@tﬁycﬁ %‘%ﬁﬁ%% fgﬁﬁé/}een t he .ent hal py of the

inlet side refrigerant the suc de evaporator 16, and the enthal py
of the outl®#2%ide refrigerant of the suction side evaporator 16 can be

enl ar ged, gﬁ.d eﬁ‘{ﬂ)ﬁaiﬁ%\ﬁti ncreasi ng the cooling capacity obtained in the
ej ector-type refrrigerdtion cycle device 10. As a result, the COP can be
i mprioved f urt hedn teOdrda@ht ¢Bbodimebinds methe pnifik scheneatip degeant oBFfip.@liameimer as in

the entire ' i.aqr of, Fig. an_.inner heat exchanger, 31 |s added
with res pe@?a%{ég%g&éﬂe%gg&éa \vitha, F‘?Sg?frt?%&ea"tl?%?r%%r ”Qfé%)i'oé‘ecy%é dgyice iu@ 1st
enbodi ment of thae sberabadiraéntucThe bagid sthtture 0Nk ivesthesiadaharger 385k dirfilapiten | ar
to the inngr .heat, _exchanger ,30.qgf the second enbodi ment. [0143] 10The i nner
heat exchaﬁ‘ﬁ P”%‘i‘eﬁée’?cg?f%&éﬁfwfﬁ?%#&cwﬁ%m%@@mgﬂge bet ween refri gerant

flow ng thpoiygh a high-pressure side refrigerant passage 3la fromthe

refrigerant outlet side,of the radiator 12, and refrigerant flow ng through
theH owpressuré-ﬁgi'&gerré'??ri FEFERECH e s By &3P %fﬁ?ﬁ’%é’legb Xcanget Bewgen second

conpr essi offiEeAaniGmng karoughus hidHgrebsive Rices Rdffigeraitdassqdd RYSAIM the t he
cycle of the present enpodinent is the 15refrigerant to be drawn into the
second con'i‘?? @?@ﬁ”ﬁﬁ&ﬂ%hﬁ ragigtor dy and F@EFWPT@%?‘%W[P@ Hyopgh thadovspesaie
embodi nent sigé RfSddrttPasdage BNP SR Béind BRWATS trRdesHd ®Mpredsdhdfdchanism 21a.
Thus, the low-pressure side refrigerant in the cycle of the present embodiment is fhe
15 refrigerant to be drawn into the second compression mechanism 2la. Other
configurations in the present embodiment are similar to those of the 1st embodiment.
[0144] .
| Next, the operation of the present embodiment will be described with reference
_ to the Mollier diagram of Fig. 6. When the ejector-type refrigeration cycle device 10 of
20 the present embodiment is operated, the enthalpy of the suction side refrigerant of the
second compression mechanism 21a is increased {point i6 = point i'6 in Fig. 6), and the
enthalpy of the refrigerant flowing out of the radiator 12 is decreased (point b6 — point
b6 in Fig. 6), by the operation of the inner heat exchanger 31, with respect to the 1st.
embodiment. Other operation is similar to that of the 1st embodiment.
25 . [0145]

Therefore, in the ejector-type refrigeration cycle dévice 10 of the present
embodiment, the enthalpy of the liquid refrigerant flowing into the suction side
evaporator 16 from the accumulator 24 can be decreased, similarly to the second
embodiment.

30 [0146] . _

In the inner heat exchanger 31 of the present embodiment, heat exchange is
performed between the refrigerant at the refrigerant outlet side of the radiator 12 and the
refrigerant at the refrigerant suction side of the second compression mechanism 21a.
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Next, the operation of the present enbodinment will be described with
reference to the Mollier diagramof Fig. 6. Wen the ejector-type
refrigeration cycle device 10 of 20 the present enbodinent is operated, the
ent hal py of the suction side refrigerant of the second conpression

mechani sm IS, | int Ji.6 -* polnt | i.n, Fig. 6),.an e

ent hal py o? ']Tﬁsr‘iéﬁ? @ﬁ%@ﬁﬁﬁw%&%rﬁﬁ%G?Zzger é%@ 1’% fﬁlﬁ%@%itﬁr ?%‘%8@?@5&%
(poi nt b6 pw inherthdat exchinger 36) ar;}dometrh‘elgerpetr’@tbe(ﬁvawrhoﬁm secorelrcol®@dssion
exchanger 31, vvlth spect to the 1s n er operation is

si il a? to"}eﬁg?m%? 53'@&%9%%8?%5%’&%0'@{'3 3. Therefore, in the

ej ector-typei47@fri geration dycle device 10 of the present enbodi nent, the
ent hal of the Jjiquid refrigerant flo into the suctjon side evaporator
16 f o%yt he acmﬁﬁ??g'ﬂeo}& EEATT ggtbgé%t;te\ﬁa\g&a henogzieorion; Iparang theswmign
enbodi nment refdgdr8AtABIbe drawn fromithé Refridetast subRM poPX CIMAREBFmM %éat@xcﬁé?@e I%E SS ent

enbodi ment, heat exchange is perforned between the refrigerant at

refriger anPOgiRN Wpsteepmeoiother npzzle Aartianot 3 andhife serend E‘?mﬁ’@éﬁ%ﬁﬂr thH Ib@

refriger aninpidchi B8 rfikee p@ftlohhﬁcﬁﬁ%éféj&%pfﬁs%%fd?@%@@rﬁ I;?yléﬁ mix-EBUS
the refrigerant flow ng toward the nozzle portion 1 ect or i's

cool ed by f ¢f@g¢rﬁwénashia%@lff@xt§ Ry eaduged, aa%het&ﬁ@ﬁﬂ%ﬁ Gfithrerefiigerans f pwing rﬂai:Wn to

t heygecond [ 1, ed exchanger
L T OLaT] A o s B W B o Pon

13a and thembodimesh where thydnberthenbexbangeid i§ efrrevided: ef ri ger ant sucti on
port 13b pg@ gm heat exchange at a position upstream of the nozzle portion
13a and the setond conpressor 21, it will be mxed in the m xed portion 13c
of the ejector ¥gcortingr s dhe ejacker-tupe hefiriggrabien rysie ddaviser i@ enfathe pmegerite

difficult into
10t he accu%u bgiﬂg{eﬁg'ﬁe re}ga{lsegcggé{})% Cél}fr{@ top{ebgécpéﬂﬁ%@géégtg%g%p%a é%%g%ﬁ a
casé5 (e. g. thamithe flow ﬁﬁ@dhw_rthe) jebrririgeramnte Thwsethelf@m sperd hithg dat ré&ftigérantrast

provi ded. - j .on_cycl e
device 10 ér%lﬁ(ﬁﬂélep@oerg%nml%ggrégh%ﬁ%e%s%d“eanﬁ tﬁgje '%sgl‘ﬁ%tﬁ)htgﬁeofe%ieéa@ucti on
refri geranflowing & ofpithe diffedar qroriidt hah cahuebef $lt5ﬁ»£lmttyum:1umd t Mbelefdre, the

111 G sl or e LSRRG e bEech b S @Rt orele

fl ow ng ouf0dB]t he diffuser portion 13d can be sufficiently reduced.

Theggfore, the sutialak Ble L BRLGL U8R %e LhoUBRhTioH: BHSHEY dhor 2¢

can be decreased.
addition, in the present embodiment, the enthalpy difference between the enthalpy of the

inlet side refrigerant of the suction side evaporator 16, and the enthalpy of the outlet side
refrigerant of the suction side evaporator 16 can be enlarged, thereby increasing the
cooling capacity obtained in the ejector-type refrigeration cycle device 10.
25 [0150]
| (4th embodiment) -

In the present embodiment, as shown in the entire schematic diagram of Fig. 7, a
thermal expansion valve 17 is added with respect to the ejector-type refrigeration cycle
device of the first embodiment. The thermal expansion valve 17 is a high-pressure side

| 30 decompression means, which is arranged in a refrigerant passage from the refrigerant
outlet side of the radiator 12 to an upstream side of the nozzle portion 13a, to
decompress and expand high-pressure refrigerant passing through the refrigerant
passage. '
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20As a result, the sane effects as in the 1st enbodi mrent can be obtai ned.
In addition, in the present enbodi ment, the enthal py difference between the
enthal py of the inlet side refrigerant of the suction side evaporator 16,
and the enthal py of the outlet side refrigerant of the suction side
evaporator_16 can be enl arged, thereby increasing the cooling capacity

obt ai ned iﬁnﬁﬁi ej ector-type refrigeration cycle device 10. 25[0150] .(4th

enbodi ment ) The thdtmal@pRRSSeRIveE DA TRFA{perASreSBMIMY hdMibh €7£41dnbed
schematic diagramof Fig. 7, a thermal expansion valve 17 is added with

respect t oif héefEpeaiiopassygroat arefiigernalt PEiFt Sfe & e sHetongtde neppaky; 16.
embodi ment yhd- ﬂ%ﬁ@ﬁéﬁ%aﬁw@im VBl krdife Reli@RMDNENERAQ SbaeheatO

deconpr essi on neans, "W Is arranged in a refrigerant passage fromthe
r ef r§ ger andle@ge PEtheseligegnt airae refdgeremioutlet side efthe putipe side svaporaber i

pase ng. {neeoged tRsed & RIRTRLRSARCKTAS o fhed yficeRne st eh L ARt

passi ng throu the r rant passage. [O: ]
expansi on sidevaf the sugtiom sidenp@peratarelts sl g vplve-rpen degrgea(refdaeent flowa

refrigerant : refriger ; j 1 i
cvapor at o TR ety Redol Bih SR O mEhadb S0 e HIPs g hcBleERr
mechani sm then reftigerhnta ab dipe rrefrigatant cubelr eideodf thee suakibn i e @mapogator HE s .
refrjgeran Lde ] i 0 ' ' ' based
on {eper apRtEedR FpafaRiehiifecil Pyt ShRRaRNE rthe bhesk i ABGERHER, o

si de of t heressioilardn tisosgef dhaapsireatbodink®t. and its val ve- open degree '
(refri gera[ﬁ}é%h ow anount) is adjusted by using a nechani cal nmechani sm so

that the s heat degree of the refrigerant at the refrigerant outlet
si de of the suctNext) te¢ dperatiapof tieqresk6t embddlmpplr witldeaitstribed withedétrencei ned

val ue. Ot her_canfjgurations in_.h resent _enbodi nen re sjmlar to.those

or e Dot EnEbd R B Fd o "R IR SRR R B RbE e B oot

enbesli ment thi priesdie eaesdifricheid opkfabed, dicaefiyeesnt eadidied Mihé raziatol eficwmintd Fi g.
ector-t rati.o e d e 10 of .15 t resent

8. Wen the e fri . | i . h
erbodi rrent TS TBHBAPEE A 1298 5 AeceapiFsed and exewser A Faediay 1 ovs
into the tbhedomd inexgeeniglidnweadhase ddte (poidt bS —desiot s BFHe @).anat this pevegte | n

i so- ent hal to becone in a gas-ljquid.twd-phase state int b8 int b'8
PR o, 8) i Ope Gelers? tit, Hegaant oo el 22 % e R SbelBid o
val ve 17 i gegek s tiedreigdrditiat ahe pederhitajutidegde st ok subor edd b@poandr 18t t he
refri geranh@outlet side of éhe suction side evaporator 16 20becones - a

pr edBt er ni RBEPNEY LR EOFIGHBIREd Value. A nj ddl e- pressure refri gerant
deconpresseghsand expanded by the thermal expansion valve 17 is deconpressed

and expanded in jso-entropy in the nozzle portion 13a of e ejector 13
simlarly to t.heAfmlidglta-Pé B ﬁ%ﬁg?fa%ae@wﬁ?%?@% %k ﬁxﬁa}ﬁ‘éeﬁﬁ rF'{feF*éﬁﬁma‘

expansion valve 17 is decompressed and expanded in iso-entropy in the nozzle portion
13a of the ejector 13 similarly to the first embodiment, and is mixed with the refrigerant
25 drawn from the refrigerant suction port 13b of the ejector 13. Then, the mixed
refrigerant flowing out of the ejector 13 flows into the accumulator 24. Furthermore,
' the gas refrigerant separated from the liquid refrigerant at the accumulator 24 is drawn
into the first compressor 11, and is compre.ssed again (point c8 — point'dS — point e8 —
. point f8 — point a8 in Fig. 8).

30 [0154] ' '
On the other hand, the liquid refrigerant separated from the gas réfrigerant 'at the
accumulator 24 is decompressed at the fixed throttle- 15 in iso-enthalpy. The
decompressed,refrigerant flowing from the fixed throttle 15 absorbs heat from air to be
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25 drawn fromthe refrigerant suction port 13b of the ejector 13. Then, the
m xed refrigerant flow ng out of the ejector 13 flows into the accunul at or
24. Furthernore, the gas refrigerant separated fromthe liquid refrigerant
- at the accunulator 24 is drawn into the first conpressor 11, and is
conpressed again &EOInt c8 point d8 point e8 -> point f8point a8 iri Fig.
8) . 30[ 015@pwn into the @ert ehe sYrdien RidA GvanRorEoT 1&q@nd thesrs dgundni tepecoad ed
fromthe g ddrger e deco ﬁ@@e fixed
throttle 1@0%;'[5'%% g‘g@enf‘f}ﬁw@?m&ﬁéhteh@ggﬁé ngﬁﬁeﬂs)cfsvxgﬁjl?uetﬁjrfl gergﬁ{ W ng %ﬁ%m t he
fixed throdehke in® t@bﬁaﬁctm’ Iﬁefmm theorefriglerant sugiisn4ort ddaeint g&itd pombha oom i n
the suctio hen is drawn into the second
co—rrpressorﬁgqﬂ.‘g ﬁémrg&n%%emfﬁ? gerant fl owi ng.out of the second
conp¥ essor [B55] s drawn into the ejector 13 fromthe refrigerant suction
port 13b (point oi h o, LSpalnk. ] i n-Fig. .
5[ 0155] ThEreiag, iy %, E‘ﬂ%%@}/@%r%‘?'?%ﬁé” R ‘ﬁggé’ﬁc t}%gﬁc‘{vgl 8t e 10

of ‘the presmbobdimehtdhersarhe efféuts saimethe flsiegrhisodiraentreah e obidineslrb & additidn, can be *

bt d ddi t rrb di t t her.nal
ovmaner on (r@ateddnf Rrnpoflintedf BESTEThe HIRR! FiRhaoRSAPE T thdlSe 28Rt
][1: gh- presst;ﬂr@tttlﬁl dﬂcmml s aged mlmmsgh-ﬁrbssurel&{deeﬁeiaogmrEnfdnemsa(rjmai nt
ooll oo oratigeient WL armplRt ioda W Br sorde FofiEnolaa o BRkcRa T it b,

even if dl ogatied| |HQ!‘ccl:ﬁrtiarCUé vafh 5 Gad ﬁahetudrefnrﬂhseémgéraﬁvwc@ Cap abresuit, aléryif
operate

il hav 01 15At this ti val ve open
degr oe of AR TUFER o181 Y0 caree, sl oograts! ik hab S0Br heat
degree of the refrlgerant at the refrigerant outlet side of the suction
si de evaporator 16 becones a predeterm ned value. Therefore, it can prevent
liquid refﬁpéé}ant from being conpressed in the second conpressor 21.

[01g] 20Furt heinwghie timeNthiehaive bﬁéﬁﬂégr@@’@p@}bfiﬁé}hal éb&féasiérevéhreeu ehbjugepant
deconpr essed ‘and exp anded at the thernal expansion val ve 17 becones in the

gas- | i qui dSQ et A SuPET bRt JssToR o the fefIgerafit a8)the THEGRTaRT PUHSt e @ff thehe

gas- i qui dsiepBnR ih%séi/a? ﬁ;rq@rbécbm% aiphedetéRfndiDdAle MREfRE, il 3 plevérdte
ej ector 13. [0158 is conpared with a case wher e t he iquid

refri ger an{lquflqi mﬁggeprﬁ@t(frqrﬂ@ewgi:gm@ressed in the second compressor 21,
(0157} '

20 Furthermore, in the present embodiment, because the refrigerant decompressed
and expanded at the thermal expansion valve 17 becomes in the gas-liquid two-phase
sate (point b8 in Fig. 8), the refrigerant of the gas-liquid two-phase sate can flows into
the nozzle portion 13a of the ejector 13. '

[0158] ‘

25 - Thus, it is compared with a case where the liquid refrigerant flows into the nozzle
portion 13a, boiling of the refrigerant in the nozzle portion 13a can be facilitated, thereby
improving the nozzle efficiency. Thus, a recovery energy amount in the ejector 13 is
increased, and a pressure increasing amount is increased in the diffuser portion 13d,
thereby improving the COP. |

30 [0159] _

Furthermore, it is compared with the case where the liquid refrigerant flows into
the nozzle portion 13a, the refrigerant passage area -of the nozzle portion 13a can he
enlarged, and thereby the processing of the nozzle portion 13a can be made easy. Asa
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portion 13a, boiling of the refrigerant in the nozzle portion 13a can be
facilitated, thereby inproving the nozzle efficiency. Thus, a recovery
energy anount in the ejector 13 is increased, and a pressure increasing
amount is increased in the diffuser portion 13d, thereby inproving the COP.
30[ 0159] Furthernmore, it is red wwth the case where th iquid
ref ri ger anteSel-d0@ Piodue @F@%ﬁ@@ﬁgobgfg@?? %Easgq,lihq,rgtfyrrie ‘éci‘%'iheﬁé‘éﬁg‘&{ge ar ea
of the nozgsein@kehdie ct3de ERBOPE pENERESEHsn ik ddREalby the processing of |
the nozzle portion 13a can be nade easy. As a result, the product cost of
the ej ect ol0188] can be decreased, ther eby reducing the product cost in the
entire of §5@¢eﬁjbg&~h-@ﬁt)type refrigeration cycle device 10. [0160] (5th
enbodi ment) 5In the present enbodinment, as in the entire schematic di agram
of Ag: 9, an i Ahthe piesent enbedimget asp the eatija sehafatia dlagspeelFig-&: ananer
ejector-ty I i i i i oEaRed i 4 S

i nner heat H%%@ﬁ%"’é‘g?%'b %@@’)ﬁi’@eﬁ@ﬁt%@@ﬁe&n t%ﬁtgg% \;\(%,2% thecHryg?IraiEVl%%g%t at

t he refri gefthadthembastimentdeTais irtrﬁéhfﬁﬁﬂkdtaﬁﬁer%"? pangrhsbea)xchaage befaeamt in
t he accu t QF S el j ford bl zycl e of
the pr esert e 1oTigER: REUE refOenC RSP W Tnleledraa rathadhe Ihideidhe gy
[0161] the acSgreclator 24! | Thust the lowrpsesshessidecsefigerantin B2 dyge obtite yyesadd to

h hi o i ' . , , Cthin th
ncotml at o BTRHEE o B bt 8 BERTREFAAT, o D T T Whi ch the
gas refrigpyiém} is stored, so that the refrigerant at the 15refrigerant
tlet side of £ adi ‘ - hi A j 2a.
Therof ore. the SARIERLIDEInbh sry Rl 3P i baolloreos 2 g B
ihnt ﬁgr al | ypipk BRa titdtds mm}gﬁdlima spa@%iﬁﬁr@ﬂlﬁﬁ]ccﬂmutatw Zﬁ(bspmpeemedbmerina t he
i i 2 Lt i t ; alel I Se. i t
pass {nr outk ahuRGERER4E inNEnRet Bl s Bt heohe B BSRILAYE, °
compar ed Wdfﬁg@aiﬁ?@ﬁlemm!egoft the fadgkorpiz siews ehmh?le the aﬂzqhaprgemre Ipipeugle. t he
e, t t ] : . the
TP o of o R Bne? b8 AR MR ST ol BB,
boi I i ng of tHahechimgeted 2|§efri gerant in the accunul ator 24 can be prevented.
[0162]

In the present embodiment, the high pressure pipe 32a of the inner heat
20 exchanger 32 is configured to pass through the upper side space within the accumulator
24. Thus, it is compared with a case where the high pressure pipe 32a passes through
the space (i.e;, the lower side space in the accumulator 24) in which the liquid refrigerant
is stored within the accumulator 24, an unnecessary boiling of the liquid refrigerant in the
accumulator 24 can be prevented. ‘
25 [0163]

' Of course, if the boiling does not pose a problem, the high pressure pipe 32a of
the inner heat exchanger 32 may be configured to pass through the space in which the
liquid refrigerant is stored within the accumulator 24. Cther configurations in the
present embodiment are similar to those of the 4th embodiment.

30 [0164] |
Next, the operation of the present embodiment wili be described with reference
to the Mollier diagram of Fig. 10. When the ejector-type refrigeration cycle device 10 of
the present embodiment is operated, the enthalpy of the suction side refrigerant of the -
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25[ 0163] O course, if the boiling does not pose a problem the high
pressure pipe 32a of the inner heat exchanger 32 nay be configured to pass
t hrough the space in which the liquid refrigerant is stored within the
accunul ator 24. Other configurations in the present enbodinent are simlar
to those of the 4th enbodi nent. 30[ 0164] Next, the operation of the
present enfisticompressign ineg@nises thai ib edreasadpoet Eileriqwint §'10 ireFigol0)i and thié agr am
of Fig, 10 A i i , of e
oresent enBiAr RSt IR EHBERRE 10MRE pUFthARdBAD FUEC SR bt 1 ot

r ef ri ger ant'16fin Fige1@)3 by the eteratomuf dssinoer reat heahesgarf3d. i s i ncreased (poi nt
f10 -> poi ml 10 in Fig. 10), and the enthal py of the refrigerant flow ng
out of the z? ﬂator 12 is decreased (point bl0O point 13110 in Fig. 10), by
t he ®peration ofFut'therrﬂldm,eu‘nehe&tgemntIﬁewglgrodﬁfbf th@hﬁgﬁ] prafaurd bmerﬁﬂlaeof thbe

refrigerant fI ressur e pipe h heat
exchanger B9 e Wgeﬁ?eﬁwpwéfq e Ber Rl G et it ab B oyt e

1;3 ourth _eﬂb@ﬁhb(mﬁilentaahii isS delepepredsed sawd éfniande‘d)&dﬂdﬁﬂemthaipﬁQ‘oilgécbmbgm taol 0.
econe in a gas-|li tate, in p in Fig.

& heroper QSIS SRSt e Ot %t ek 1€ Bl dohe Ohagi epefons
Ther ef or e, smgrwbﬁbﬂhedgﬂcérﬁ]ﬁ&ﬂﬁ@]tbet ween the enthal py of the refrigerant
at the refrigerant inlet side of the suction side evaporator 16 and the

ent Kl py of01oRé refrigerant at the refrigerant outlet side of the suction

si de evaporator Tharef@a, e eﬂfﬂaﬁfyﬁtﬁﬁeréﬁcetﬁ'éﬁmtﬁﬁitmé'énﬂ’z%lpﬂ/@tﬂé?@ﬁ‘fge%@bt the

exchanger 32 Furthernore, the nozzle efficiency he nozzl'e 15portion

13a of -t hel&jigaa@iiniebside el e SuONGHe@vapaRIoa1s 31d theyandh ok o She BEGRRE. _by
t he oper at ?fheolfefﬁdé?aﬁt r@)@ﬂ@@éld@épﬁﬁ Tor Sl %vé'p%ratﬁpi@ﬂn be enIarge!ﬁsoyathl%esUI t,

the sane effects ds in the 1st |rrent can ai-ned di'tion,

simlarly o tb@\ﬂ““éhb@ﬁil@fﬁ?ﬂngeﬁ:%l |FH§h%r§15§%|tﬁ9 n@gﬂeaefﬁggnqynntttp%nozzle
ej egg or - tyg@,-t,%ﬂ 135%?%69@;@@[70!']9@ sy %Qmﬁﬁﬂrb@‘%mﬁi@rl&%‘t@&@ﬁ&@ﬁrﬁt by the

Furt her nor simlarl fourth enbodi nent, a pressure Increasing
amount is Dﬂ@‘ﬁ@@t@ﬁhﬁrﬁhﬂfﬁ@f exrensigevalpoLi-i on 13d, ther eby further inproving
the COP i n[dltbg]cycl e. [0168]

As a result, the same effects as in the 1st embodiment can be obtained. In
addition, similarly to the 2nd embodiment, cooling capacity obtained in the ejector-type
20 refrigération cycle device 10 can be increased. Furthermore, similarly to the fourth
embodiment, a pressure increasing amount Is increased in the diffuser portion 13d,
thereby further improving the COP in the cycle.
[0168]
(6th embodiment)
25 In the present embodiment, as in the entire schematic diagram of Fig. 11, a
' structure of the radiator 12 is changed with respect to the ejector-type refrigeration cycle
device 10 of the 4th embodiment.
[0169] , _
Specifically, the radiator 12 of the present embodiment is configured as a
30 sub-cool type condenser, which includes a condensation portion 12b, a gas-liquid
| separation portion 12¢ (receiver portion) and a sﬂper—cooling portion 12d. The
condensation portion 12b condenses thé refrigerant, the gas-liquid separation portion 12¢
separates the refrigerant flowing out of the condensation portion 12b into gas refrigerant
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(6th enbodi ment) 25In the present enbodinent, as in the entire schematic
diagramof Fig. 11, a structure of the radiator 12 is changed with respect
to the ejector-type refrigeration cycle device 10 of the 4th enbodi nent.
[0169] Specifically, the radiator 12 of the present enbodinent is
configured as a 30 sub-cool type condenser, which includes a condensation
portion 128)d @%@fﬂlgwt@@@b@ﬁmw@ﬂdmrﬁow 1]221§Up¢ref@éis\ﬁ|é&llﬂpﬁsiltefrtﬂﬁ}anénd a

super - 00l hifipRQLE bae 480 T &APARRRAhADPOBk: P&r&lgaaagmﬁ@@egaegm

refrigerant egas ration portion C Separates

refriger anembotibmentgar@mmi{ﬂr to H‘@%Oﬁtﬂ@rﬁhﬁﬁ@ﬂdimﬂtl on 12b into gas

refri geran@0 A},ﬁ and liquid refrigerant, and the super-cooling portion 12d
super - cool jt L liquid refrigerant flow ng out of the gas-liquid separation
port¥on 12c. O liNext,dombpeyatian ofohe prasethempodimenit wid i aldsaribed vaiheeferanickar t o

t hose of t t f. t r nt
enbodi nent %hf% %lgqu%ghﬁﬁ @gﬁh%%eﬁ\{ﬁéﬁeggq?gyﬁgfr%ﬁgg? [eagq?’écﬁll f?Fl g.
1r2rb \O/I\hen t tiee pgeeeﬂtoazmbqq&aemtelbrc;m&tted .1 e nefﬂglde-rﬂemnmSéd) irothd 3@1densataossent '
enbodi nent 0 [ t .conde enst
por t1 on 1289GpR 7 Of Bl 15 SesGedlinf 85 T oph 8nd B BBIGERIRINES, | qui o
r1<29; riger ?Rgas mmdneematfdnlt pmtadw depdpelht bJ(“.le o ][-'IgL an). 12@|ﬂhamdﬂét@|§28attﬂ?t5dg

Fur sau lquid re arated jin
Sor10 o iR ESada seoraedn Shecasadti sehhur B Bhn 1208 Bk balsfin
portion 12@&1;(&8@00[1 bdnﬁ@@lma (ﬁmﬁtanlzn—ﬂijomt bli2)in Fid. he). CRedradjpkeMion & shilgrl ar to
t hat of theéq ﬁ dIé F’%Ol?l] Thus, the dryness of the jet refrigerant
jetted froff fREOLEEARE ?)"EP‘E[ At'13a is 15 reduced thereby reducing the flow
speed of tpmziet refrigerant. Thus, the pressure of the refrigerant flow ng

out of the dif u er ortion 13d of the ejector can be reduced. )
Therefore, the € a&'ﬁﬁ%‘?esﬁtﬂgm%ﬂ@i I‘Q?Fﬁntﬂﬁtt%qwg'oﬁ‘c@ﬁrﬁﬂzﬁ?d}ort@@ Enispe

decigased, rdifided RRr& Héah g}ﬂfe ﬁ&w spde@iLbfcthé ?étrt‘eﬂ%@ﬁiﬂﬁ wfhlug Fthtelmﬁuﬂerﬁfo t he
suction side evaporator rom the accunul at or can al so decr eased.
the refrigerant ﬂowmg out of the diffuser portion 13d of the ejector 13 can be reduced.
Therefore, the enthalpy of the refrigerant in the accumulator.24 can be decreased, and
the enthalpy of the liquid refrigerant which flows into the suction side evaporator 16 from
the accumulator 24 can also be decreased.
20 [0172]
As a result, in the present embodiment,- the enthalpy difference between the
enthalpy of the refrigerant at the refrigerant ih[et side of the suction side evaporator 16,
and the enthalpy of the refrigerant at the refrigerant outlet side of the suction side
evaporator 16 can be enlarged, thereby' increasing the cooling capacity obtained in the
25 ejector-type refrigeration cycle device 10.
- [0173]
' At this time, unlike a case where the inner heat exchanger 31 (refer to Figs. 5 and
6) of the third embodiment is used, it can prevent the enthalpy of the suction side
refrigerant (i.e., low-pressure side refrigerant in the cycle) of the second compression
30 mechanism 21a from being unnecessary increased (point i12 in Fig. 12). Thus, it can
prevent the density of the suction refrigerant of the second combression mechanism 21a
~ from being lowered, and thereby it is possible to reduce the refrigerant evaporation
pressure (reﬁ'igerant evaporation temperature) in the suction side evaporator 16, with
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20[ 0172] As a result, in the present enbodi nent, the enthal py

di fference between the enthal py of the refrigerant at the refrigerant inlet
side of the suction side evaporator 16, and the enthal py of the refrigerant
at the refrigerant outlet side cif the suction side evaporator 16 can be
enl arged, thereby increasi the cooling capacity obtained in the

25ej ect or - 'E%B‘%Ftrt‘émﬁt@égﬁmbﬁa’wfél e device 10. [0173] At this tine,
unlike a cggeqphere the inner heat exchanger 31 (refer to Figs. Sand 6) of
the third enbodi nent is used, it can prevent the enthal py of the suction
side refriger antFU(thEFéWOYE,I%W@ff'@@@ﬂﬁrf@‘f‘éi@j@‘ﬂr@ftm gunearseoling RoREoncldd @thef t he
second COMpgRS. P is ggﬁ Q%@H%{ﬁhiéﬁaﬁdé&”b@%é"ﬂwéﬁ@&%?p%ﬁ% vhRE rgages

(point i12 1'n us revent th ensi _Iy the suction
refr§ ger angasoﬁquu' Bvasp ﬁcﬁtaiermletsls’&bn m@harﬁZSlmFi{iLdZﬂrorhuﬁe$lmgarh’di@eth©d and

thereby ity Qriteth% oEﬂQ‘éFche% reb%?ﬁr%@tcaﬁ‘ﬁ@ﬁ’rﬂprg%@” pressure
(refrlgera evapora lon enpera ure suction side evaporator 16,
with respEd5to the third enbodinent. [0174] Furt hernore, the
refrigerant fl oy - I t.he [ator 12
i s deconpr essed‘ﬂg%ﬁre%{f%gﬁ%%@{)gﬁ%?fﬁeg%régﬁrggﬂ%g%%ﬁ@%&l@%ﬂtéanﬁ% qbzt)fngéo?

5gas- | i qui Uuﬂammhaecdmgtcapant(/pbﬁamdm themjecdr-thpel2frigerdBiog cydyevicBiiiscan

S|m arIy 0.t he 4t n I y 3
cantbe | pbedesth B S0BUER, Suybl? S35 EnbollnEY ndreselfe HREERG 1S 1
the 1st enb@diittdshcrasedia thé tiffiusadortmnt 1 3al, E!mretivéumwhmp@vmgmmtoalrdeEal ned
in the gj ectcfﬁr type refrigeration cycle device 10 can 10 be increased. In

addi tion, llarly to the 4th enbodi nent, a pressure increasing anmount is
|ncreased [0175 he diffuser portion 13d, thereby further inproving the COP in
t he cycle. F%]O %f@gaenbodl ment) 151 n the present enbodinent, as in the
entire sch g mof Fig. 13 and the

15 In the present embodiment, as in the entire schematic diagram of Fig. 13 and the

Mollier diagram of Fig. 14, a discharge side evaporator 14 is arranged at a downstream
side of the diffuser portion 13d of the ejector 13 and at an upstream side of the
accumulator 24, with respect to the ejector-type refrigeration cycle device 10 of the first
embodiment.

20 [0177]

The basic structure of the discharge side' evaporator 14 is similar to that of the
suction side evaporator 16. The discharge side evaporator 14 is a heat-absorbing heat
exchanger, in which refrigerant flowing out the ejector 13 is evaporated by
heat-exchanging with air blown by a blower fan 14a, so as to provide heat-absorbing

25 action. |
[0178] _ .
' Thus, in the present embodiment; air blown by the biower fan 14a is aiso a fluid -
to be heat exchanged. The blower fan 14a is an electrical biower, in which rotation
speed (air biowing amount) of the blower fan 14a is controlled by a control voltage output
30 from the control device. Other configurations in the present embodiment are similar to
those of the 1st embodiment.
[0179] -
When the ejector-type refrigeration cycle' device of the present embodiment is
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Mol |'i er diagramof Fig. 14, a discharge side evaporator 14 is arranged at a
downstream side of the diffuser portion 13d of the ejector 13 and at an
upstream side of the accunulator 24, with respect to the ejector-type
refrigeration cycle device 10 of the first enbodi nent. 20[0177] The
basi c structure of the discha e evapor at or I.s sim]ar to {hat

the Suct | oRPETEE, RRBGISR ST Orive TPSERaT YRS 80 eTapoaR ta i B

heat - absor ginBedifent cxsdab@eied. | As Wtiﬁh\’ltﬁtﬁérrdlﬂ?érﬁrﬁf Mid. om rme eém?érm ig] ector
13 is evaporated by heat-exchanging with air | ower Tan 14a, so

as to provP@Poried atdhs disehatge g@g@yqqgﬁator[ thindhe refngerant-ﬁpﬁgg frompaifelpiesent
enbodi ment poiat é‘lJpltﬁeWéb Mbtbﬂﬁxgme%t/‘%soﬁﬁfﬁb dd@n STH’érét@rea alr ok ByonB 8loRA

exchanged. The l'ower fan 148 is an el ectrical blower, in which rotation
speed (ai r fap BRiGaQ a!fmh?rﬂoweéﬂwmadléﬂ@mSiql%?lVaPﬂ'@thsHeontroI led by a control
vol t age Otrjrgﬁgb 30from the control device. Qther configurations in the
present e nt are simlar to those of the 1st enbodinent. [0179] Wen
the ej ect or - t ypdheefefiigrsanit isoevanpeated davihse discharpe §ide saypporatebolit rénd i s

oper at ed, L ARRLA fits) e Wiklreh el bR R 0Pl SEASPLEe

simlar to enbo a ned
of Fig. l4evapomterefi.i gehaknis, ims tm/apntmatm &vanoraton il cdval the dischargsy siger af or

nealS aboor ARG, FE reyBlafic FLAEIRAL P Sdind BoPibenfubdonb MR 1) 03

bef cool ed blgesemteembczdarhmtgmrm the eoapfthe mfnggratomﬂ!ﬁb@ food, a drinEhetc. are
Tigeran 8 : vV k

terper at ur PR REMRC IRl O d0rEREaEGe 3hT SrRAPRL A Mok B 1. e

suction si demplepomikithe sdfie effacs as &, the rist drebeiiméentaan Sedbtainagpor at or 16 and

t he di SChaL&@&il de 10evaporator 14, refrigerant evaporates with a different

t enper at ur Thus, in the present enbodinent, air in the roomof the
ref 1 gerat or, V\M:Ercreufsepthe disahaigeksideetvapomte Sawey batadded tovatyeapenatypee (0 C

i O PGSR 'edgb:gzaven&ﬁ et ofii” ¢ e 1
. [0182]
(8th embodiment) _
In the present embodiment, as in the entire schematic diagram of Fig. 15, a
20 bypass passage 25, an opening/closing valve 26, a check valve 27 and a gas-iquid
separator 24a are added with respect to the ejector-type refrigeration cycle device 10 of
the 1st embodiment.
[0183]
The bypass passage 25 is a refrigerant passage through which high-pressure
25 refrigerant discharged from the first compression mechanism 11a is directly introduced to
the suction side evaporator 16 while bypassing the radiator 12, The bypass passage 25
is configured by -a refrigerant pipe connected to a portion between the first compression
“'mechanism 1la and the radiator 12, and connected to a portion between the fixed
throttle 15 and the suction side evaporator 16. The opening/closing valve 26 Is an
30 opening/closing means for opening and closing the bypass passage 25. For example,
the opening/closing valve 26 is an electromagnetic valve in which an opening or closing
operation is controlled by a control signal output from the control device.
[0184] '
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15O°F course, the discharge side evaporator 14 nmay be added to any
ejector-type refrigeration cycle device 10 of the 2nd - 6th enbodi nents.
[0182] (8th enbodinent) In the present enbodinment, as in the entire
schematic diagramof Fig. 15, a 20 bypass passage 25, an opening/cl osing
val ve 26, a check valve 27 and a gas-liquid separator 24a are added with
respect to the @hecherk-tamee?? &f arapgeatin anpassagedeievhe ecamuigion ke ta she

enbodi ment 01 T r iy ough
whioh i ghSHPRLaTE SvarRer 16 S BARBRER peRel B LT IRRAETS oFS B P D
mechani sm pertibs calineetet! by bypabs pabsagal’, eo bhe adlowtontyrs fivdef the safogegrdrfrob® whi | e
bypassin he. radi atpr, 12. T bypass. pas i snconf i,gu

r )eq‘o ri ger gn{he§f>ﬁ8§%8hﬁéé@wa'fﬁ?‘ﬁ Sé i %gs(%g@ﬁ Fi?hZTqa\?Pg;#l%c%%gl? g%\éelayn
][ryscfmani ?\m'bﬁélv@lit? %:héleefﬁ@dﬁ‘iaﬁtﬂHmﬂ@ froaﬂdwa:mmas@pmagng tp\gll_arrdi tha sJu_etﬁom/eﬁdethe
ixed throttle t suctij o e evapor at or . open osi n
val ve 26 i SVaRAresy @gm"ﬁgﬁ%‘gdgﬁrﬁ‘fg" g the ¢ U@H&'ﬁ?rr\%‘ Q?hrggcf% 1 J(i}“abypags
passage 25gadRjuic ¥aariter 2431@ apmvoﬂ@(délgasulqu\sabmmoaanlmmtrel @ﬂtgémm’c’ignetl C
valve in ich an openin Iosm ration |§ %ontro e%’é@%scontrol
si gnal -out FNING OBHo! The SHEIRN e ABpPEIDT 1pas seppreted intd SasrRmaBEt kG WA 27 i s
arranged 'Féfﬁgd?ﬁ%séﬂferﬁlgmléﬁi@ré¥ﬁ@é#§ﬁthﬂ‘tf€€cy%i@ i§ Stotdaiehatest, i on si de
evaporator 16, at a position between the fixed throttle 15 and a connection

por {9 on cofH88led to bypass passage 25, so as to allow only a flow of the

refrigerant fromudiané bjé@%r%e%ﬁig@ra%én bryedediceN® of Wi (redens EfBo@MaRaE at or

16. That is, the check val ve 5 prevents the refrigerant flow n fromthe‘
bypass pas epeyatedSn o Gise dvhae tB%u é@ntfm dgvige desespiteatreningdelosindoYalvse?h ghe

intr oduced?%&d. l&ﬁae@*&ﬁ @Péh@ﬁ afclfmfev(cé'lﬁ‘?sdoﬁemt@d §inRarkab thd 0@ eﬁ%dimeﬁt’ lafld

separ at or als'a su on- si as- | arat’or, in which

ref ri ger anthefrgbowit ﬁ@oéﬁb|eé¢ obtgin t@a@fﬁa@ﬁ 5@1"@@@59&6‘%%@'@9&@@‘? s separ ated into
gas, gefrlgﬁg ﬁ and liquid refrigerant, and surplus liquid refrlgerant in
the cycle s ored therein. 10[0185] When the ejector-type
refrigeration cyurtbemurece tite gresent epibedisiant.ewitd dierpast tosth@pé]ﬁ@t@éafpﬁn a

case where éngergﬁcmf | %%Vfc&elocbpgﬁé M%Egﬁaméae/ Heoﬁigihgs %Fe@ e2f5

fnBe
ej ect or - type rigefation cycl e device I's operate arlytothe 1st
enmbodi ment ppening/thengisivé 26 fos opering Bheédesndihediypasshaseurdd: Heshaghvaivet o t he

T eoed] Ptk dhe eripermal WS TIRE path tiead 2000 AAEIRRY,
embedi ment acctdnmldtyrp%édngzhgm&d@gas licdd egnaratery/ace oxividgdy aTheehigB-pressugpeni ng
o0 o anfe O SRR Dng T BRREAS6S LGRS ERUPR L e
suction side evaporator 16 via the bypass passage 25 while bypassmg the radiator 12.
Thus, when frost is caused on the suction side evaporator 16, the control device causes
the opening/closing valve 26 to be opened. Therefore, high-temperature refrigerant
25 discharged from the first compressor 11 directly flows into the suction side evaporator 16
via the bypass passage 25, thereby defrosting the suction side evaporator 16.
[0187]. |
Furthermore, the suction-side gas-liquid separator 24a is arranged between the
suction side evaporator 16 and the second compression mechanism 21a to separate the
30 refrigerant into gas reffigerant and liquid refrigerant. A gas refrigerant outlet of the
suction-side gés-iiquid separator 24a is connected to the refrigerant suction side of the
second compression mechanism 21a. Thus, even when the high-pressure refrigerant
discharged from the first compression mechanism 11a is condensed in the defrosting,

48 .



20 accunul ator 24 (discharge-side gas-liquid separator) are provided. The
hi gh-pressure refrigerant discharged fromthe first conpression nechani sm
1la is introduced to the suction side evaporator 16 via the bypass passage
25 whil e bypassing the radiator 12. Thus, when frost is caused on the

suction si r he contral, device c use the o cl osi ng
vaive 26t BopEbe RS Fatabt oS AL e M TR R e PRl e ot
di schar gedbé rsappitedetof thessecomimporepeasio matharesrh | Ataf Hineby plegeriting $ Ugliton
side evaporator 16 via the. bF’%%‘?‘T ssa e 25, er eby defrostl ng the

T

th
suction si FENETANSPIIPEFSSIPR N com esslﬂﬁ?rm?%‘?'ﬁ'ﬁm@ t he suction-side

gas-|iqui d[(}sj@@r ator 24a is arranged between the suction side evaporator 16
and ghe Seéﬁﬁ gp SI on nechani sm 2la to separate the 30 refrigerant
into gas r e&ﬁi’r" dliquid  refrigerant. A gas refrigerant outlet of

the suction-si deNega St efibbdImERRALR Sreseh tveSHdhARI BE HERrib&Y \Mﬂere?@réﬁde%r ant
suction side of t he second conpressi on nechani sm 2la. Thus, even when the

hi gh- pr ess{iBe el %rpa%ﬁenﬁfe@é%m@eﬁ tpe gleriorbrpeir ?@’HQE@B%%@%H@W@(@&I% sm
ha i s condgrsest ihventibs léjé’ﬁﬁh@& td B air-BRGALRS f&ﬁh&ocﬂ%ﬁ' croﬁf:l*flbﬁﬁ{] aqu% SgpRr at ed

at- the suction-side gas-Iliquid separator 24a can up & Second
conpr essi of? ﬁ@%ﬁ?%@iélaﬁrﬁér@‘bw @@Wﬁvmmgefagerawpn Q?Qaﬂﬁvlgﬁaﬂ&rﬂf the
conpg essi OfrdsBnitdifhodifgatd conpressi on mechani sm 2la. [0188] 5(9th

enbodi nent Next, 9th enbodi ment of the present invention will be
descri bed f18Alreference to Fig. 16. In the present enbodinent, the

lied
o i 1 Donat T g GBe UG <l thykb 300 PHL] Y5 Glab] #7' '©
schemati c &Wiighingnbaiveema ép@mmpertayp@modﬁrfmrgmmg an(feycdtoehedtenat-exchdfgef) t he

o o520t EROHRE Hho SN and 2 el B R AR B Bl 4B LIGRA 1°! ©
opetat i |h on avenf oThecﬁﬁiﬁlil{‘lg agows (rf Figi to slunvbmerfém ofethe refrigexdit incthe eodiingwn
o 15 oRRdele MiRERnaRHE AR TEAR, LOSalr B ik b rBybgeR, Re

ref ri ger anthe heatlheowaltid)mgmd@eratl on node, and the chain line arrows in
Fig. 16 sh e flow of the refrigerant in the heating operation node.

[ 0190] The ej e tor-type refrigeration cycle device 40 of the present
enbodi ment is J0epjedodype welrigemtion reytle edesice r40c af tﬁanpresw&yembdadnﬂeﬁtlust hat

R i b DL Bl BERIEI: Sl bl S0
passage swiisdiargey s:dewﬁihe iFirstvdomphesision m@maalsmoma s The irstadiéatitcab foup-wagnt r ol
signal out QaLl'\tfe I}{ %rg IIePr%e Ontpatgsag((a]I %\\:{/}t&wmg eans ]in which its operation is controlled by
a control signal output from the control device.
[0191]
25 Specifically, the first electrical four-way valve 41 is configured to switch between
a refrigerant passage (i.e., the circuit shown by the solid fine arrows in Fig. 16) in which
the refrigerant discharge side of the first compressor 11 .and an exterior heat exchanger
42 are connected, and at the same time, a fiquid refrigerant outlet side (the side 'of the
| fixed throttle 15) of the accumulator 24 and a using-side heat exchanger 44 are ‘
30 connected; and a refrigerant passage (i.e., the circuit shown by the chain ]ihe arrows in
Fig. 16) in which the refrigerant discharge side of the first compressor 11 and the
using-side heat exchanger 44 are connected, and at the same fime, the liquid fefrigerant
outlet side (the side of the fixed throttle 15) of the accumulator 24 and the exterior heat
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25Specifically, the first electrical four-way valve 41 is configured to
swtch between a refrigerant passage (i.e., the circuit shown by the solid
line arrows in Fig. 16) in which the refrigerant discharge side of the
first conpressor 11 and an exterior heat exchanger 42 are connected, and at
the sane tine, a liquid refrigerant outlet side (the side of the fixed
throttl e 18chefhgarH@ asie cometi@tior 24 and a usi ng-si de heat exchanger 44 are
30 connectﬁg' gnd a refrigerant passage (i.e., the circuit shown by the
chain |ine P? ws in Fig. 16) in which the refrigerant discharge side of
the first conpréssorthd tefrgeanthmssegeraposindesy theadolicd indhamges oflBigaie, iodheect ed,
and at the sane tine, the liquid refrigerant | et, si t i afl the
1 xeq t hr ofENBS ABFgP  TigHs, B M aFant Snciae otk Gupl T ‘rafpSeb s %

e>r<] c fmnger éﬂm&ttiedgo rthe ekigdor héhlg.‘}%]:hanger 4;_('5 vmtrierf;]rsmeatﬁcfat ifcg.ewmmvams@agg
shown by the soli. ine afrows of Fig. .1 in the cooling _operation node, -
the refrig -Ip%ﬁﬁegpgbﬁér%ﬁ@}q% 4gf’5 lahlgeafti-%l?angsrnﬁ’r gg'ﬁ%tﬂ!‘el?efr'@e%&c%ﬂg%t ed to
the exterigierdie® hexehaianged with vussidel®r blowatbyed Bioled faal42h 0uThanslpwarefane 41.
The exterior heat exgh%?ger 42 i s a heat exchan%en in whic ghﬁl refrigerant
passi ng t hdfisRnelechicg Diewhia rRE3URN §BRSG (gl DIWINGATRUNIRT the BPWRKENf an
42a. The bhpyrrcohBbictidsy 4 ol diRGs blgat frohthecontvdl delie;h rot ation speed
(air blow ng anount) of the blower fan 42a is controlled by a control

vol t&ge out®@Ifromthe control device. 10[0193] Furthernore, a

second el ectri cayrtheiiordaysetahy Seddcdl fouf MAYRAREE3 iskohR&tddorthd Rifiddrarut | et
side of the exterior heat exchanger 42 in the cooling operatiqn nobde. The

second el eettigtside of thirexdriipr et axChRRoRE+Ainytee FPQiBg SPRIETRISBER SRPSEHNAg
means, 1n }é@ Rall foRir-QBG"AiVeOH3 1§ aCFé?lti{{é?érﬂteﬁésgﬁélsﬁﬁdﬁrfgolne‘éhﬂ Nl wRikh [dt from

the control device. Thée basic 15structure o e second el ectrical four-way
val ve 43 i epeyaiien i cangotiedhby af cantrel sippaltouspitdiom. g comdtit dpdige.y aihgebasic,

[0194] sttr%ctuépcﬁmé Eéi_‘ahé Klech g f?lﬁc\%\pva‘?\lfee%t &ishar fOHBE ¥aMe Yirdt WRcHBall S

configured swic etween a refrigerant passage (i.e., the circuit shown
by the sol falriwayealyerfdws in Fig. 16) 20 in which the exterior heat ‘
exchanger f@l(?@f'fd an inlet side of the nozzle portion 13a of the ejector 13
are connected, "and at the sane rinme, the using-side heat exchanger 44 and
the refrigerant Spacifically, $hedsesndtdlectdent dadr-wanpyale SGr is2gonfigeregdoionaiitdd; and

R T i A
sucedon si irewbich theedeimyidaicenthanges 42 apd aninetZBio Hecnade paripnali3atohthesame
Lo on"S oSSR 4 SR AR Shalil e IHoekociel Rlahlls B0 €
the refrigerant suction side of the second compressor 21 are connected; and a refrigerant
passage (i.e., the circuit shown by the chain line arrows in Fig. 16) in which the exterior
heat exchanger 42 and the refrigerant suction side df the second compressor 21 are

25 | connhected, and at the same time, the using-side heat exchanger 44 and the inlet side of

the nozzle portion 13a of the ejector 13 are connected.
[0195]

The using-side heat exchanger 44 is a heat exchanger in which the refrigerant
passing therein is heat-exchanged with inside air (i.e., the fluid to be heat-exchanged)

30 blown by a blower fan 44a. The blower fan 44a is an electrical blower, in which rotation
speed (air blowing amount) of the blower fan 44a is controlled by a control voltage output
from the control device.

[0196] |
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[ 0195] The usi ng-side heat exchanger 44 is a heat exchanger in which
the refrigerant passing therein is heat-exchanged with inside air (i.e.,
the fluid to be heat-exchanged) 30 bl own by a bl ower fan 44a. The bl ower
fan 44a is an electrical blower, in which rotation speed (air blow ng
anount) of the blower fan 44a is contro | ed ntrol voléJ e out%

from the controln dBSiRcesent grggpiment, the ')F m{émﬁr EheTaEsddPeRERED P

fixed thr Oﬁddl@reﬂﬁﬁgéréntafuttam&éiomé\éeewtét@r b4 g ﬂrerfﬁétreléter@nfouaway %tv@l de of
t he accunmul ator 24 and first electrical four-way valve 41

confi gur at #bn<Othar @wgwaé@e‘mn HitoRi@seht rAmbadiment Are éfm'laé te oese @‘f th@hlét 1st
enbodi nent mé&&ﬂﬂ%f'{% Next, the operation of the present enbodi nent
with the a%ove configuration will be described with reference to Fig. 16.
The %] ect ol018ybe refrl geration cycle device 40 of the present enbodiment is

configured to b %@r&’c on%ﬁtﬁ&@ﬂe@&nt*%‘ﬁ{ﬁé!@@ﬁbnft ‘%H@ébd@e 8 Lﬁ‘éﬂo‘ﬁ%ﬁmde
for cooling alr o be nt o r 0o t he ea I ng operatton node
10f or heat bendessribed with ecfereoomtol fig. o6t h'éh&! @J@mormgequgeraylom@la dryice#8rafit i on

Voe ! qer at (e preself EnfOBInAe LORRFALIANRIG A e AP LALTRY nidhebhtne Lo -1 Ve

refrlgeratlo g oper on node 1S se ected
by an oper amerahrorswmdmfmr aboling alr3o pherbimirointa nesim, gnd 9@ heating operation triode

coo ng op vi ce causes the first arid second

el ec rical %ﬁﬁ%%% %IP%,%%E\E %ee &omr fans 42a, 44a to be operated. In
addi tion, [Ji1@8tontrol device causes the first electrical four-way valve 41
to be sv»it&l?%d ﬁ_bgca th@ @g 20 refrigerant discharge side of the first
conpr essor 9 R EPPor heat exchanger 42 are connected, and at the
sanme tinme, the [Theubdingedpergivnantdeistpeebrmedlia the @ém@retszpmmﬁh@ratronaﬂcland t he -
usi ng- si de _heat  exchanger 44 are connect us th

e ectr cal SPGH Geranioecosing BSeRtt neyF it Aa el BN Shronetnd SRR 8P hea
exchanger dgeratish gamei.nl et side of the nozzle portion 13a of the ejector 13

are connectp{é nd at the same time, the 25using-side heat exchanger 44 and
the refrig A suction side of the second conpressor 21 are connected.

[ 0200] In the cooling operation mode, the control device causes the first arid second
electrical motors 11b, 21b and the blower fans 42a, 44a to be operated. In addition, the
control device causes the first electrical four-way valve 41 to be switched such that the

20 refrigerant discharge side of the first compressor 11 and the exterior heat exchanger 42
| are connected, and at the same time, the liquid refrigerant outlet side of fhe accumulator
24 and the using-side heat exchanger 44 are connected; and causes the second electrical
four-way valve 43 to be to switched such that the exterior heat exchanger 42 and an iniet
side of the nozzle portion 13a of the ejector 13 are connected and at the same time, the
25 using-side heat exchanger 44 and the refrigerant suction side of the second compressor
21 are connected.
[0200]
| Thus, ae shown in the solid line arrows of Fig. 16, refrigerant circulates in this
order of the first compressor 11 (— the first electrical four-way valve 41) — the exterior
30 heat exchanger 42 (— the second electrical four-way valve 43) — the nozzle portion 13a
of the ejector 13 — the gas-refrigerant outlet of the accumulator 24 — first compressor |
11. Atthe same time, refrigerant circulates in this order of the liquid refrigerant outlet of
the accumulator 24 — the fixed throttle 15 (— first electrical four-way valve 41) — the
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Thus, as shown in the solid line arrows of Fig. 16, refrigerant circul ates
inthis order of the first conpressor 11 (-* the first electrical four-way
val ve 41) -> the exterior 30heat exchanger 42 (-* the second el ectrical
four-way valve 43) the nozzle portion 13a of the ejector 13the

gas-refrigerant outlet of the accunulator 24 -* first corrplsjessor 11. At the
sane ti ne,usingfeidejesas secheingeidt éshe second gle@tﬂ%ﬁ‘ogquyh\@hqe heetef Pk ant

outlet of V%;F@ @v_ﬁ%’ﬂ'l—aﬁﬁe %‘bera?’attsn@cloh' g1 36k ! cﬂo?f1'3r"9tth§|a€€drﬁdiét@ﬂ

f our - way usi ng- SI heat exchanger 44 ( the second

el ectrical24.our-way val ve 43) -* the second conpressor 21 the refrigerant
suction pﬁr;Drz b of the ejector 13 the accunul ator 24. [0201] 5Thus, the
refrigera 8 npressed by the first conpression nmechanism lla is cool ed in
t he xt eri or hea@huexbhaefgeran chiypreeser yxdeaiirge compiesaen sieghardsm 1Badswn by

t he bl f
421 s decortbRRde i sl st e FEB7 Bkt S Arie Syl A adiir Beah A0 13270
the ej ect oplodd; fandizes jTehpdhé rrefrigetaat rfmltbepextenmjnhaaaemalnm #] dst or
13. Thus, the ref nt 1 h
rechani om SEaTPEEsEe i pireloehis ST aurEy By aRF bl EERNES OMeR Y, o
port 13b ofind Rejetiddtom tha, ndmetmmonewa of i ejestort 1%n Taos,i e wefrigerantj et

f t 020 th th t I
ot 14 on S 3uehtge o $hé SRl et igh e SRR S i % afd BRpLT 10! ©
sucti on pofrbmiRdref %r&ﬂt&@@hdnrpoiﬂ@bmfmer‘egeqmﬂa | by tHe3efrimkranbsudipe atton of 3, and
i's pressurlzed int di ffuser portion 13d of the ejector 13. The

refri gerank ef]ﬁroﬂﬁfrfﬂ&r"’lﬁ'i't of the diffuser portion 13d is separated i.nto gas
refri geranﬁozgg}i Tiquid refrigerant in the accunul ator 24, and the gas
refrigerant flow ng out of the gfas refri ccu ator 24

ut et of
is drawn into tRerthermareclepieb J8irgaraphy aﬁ?"é‘rﬁ %‘eb%‘“@ ﬁgal n.
[0203] suctiofPeftif&raRt &&lvn!d thd teﬁ*@e‘?ad’t%ﬁtﬁcmﬁfo’atﬂmﬁ hl@Whl‘StSd Outheo‘hlxmbe
liquid refrlger ant “outl et of the accunul ator % er 8 g&gpre sed and
expanded i Roftign18nehARBIEERr 15nend 5 PERFSHIIREH R Ff@di useﬁ- ’Paflﬁ g Fom t he
fixed throyglerds réfh@é\%nt fﬂbﬂnﬁg“@utlléf R almem@moBSlmmhmwtedMntw ast he
first elecirical fouf-way valve and i s eva oraé absor bi ?Iﬁwheat

from air i reftigrrantand gy Eﬂf@ﬂﬁﬁarﬁyn f'??eacé}lm”@%' FETRERANt TIPWIDg,; ¢
bl own i nt 0 118 thOb&S efigePdnt blfetoP 8B dcumoRtdRd4 is drawn mto the first compression

20 ~ mechanism 11a to be compressed again.
02031 ' .
| On the other hand, liquid refrigerant flowing out of the liquid refrigerant outlet of
the accumulator 24 is further decompressed and expanded in iso-enthalpy at the fixed
throttle 15. The refrigerant from the fixed throttle 15 flows into the using-side heat
25 . | exchanger 44 via the first electrical four-way valve 41, and is evaporated by absorbing
heat from air inside the room blown by the air blowing fan 44a. Thus, the air blown into
the interior of the room is cooled.
[0204] | |
The gas refrigerant flowing out of the using-side heat exchanger 44 is drawn into
30 the second compression mechanism 21a, and is compressed. At this time, the control
" device controls operation of the first and second electrical motors 11b, 21b such that COP
in the entire cycle of the ejector-type refrigeration cycle device 40 is approached
approximately to the maximum value, similarly to the first embodiment.
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[ 0204] The gas refrigerant flow ng out of the using-side heat exchanger 44
Is drawn into 30 the second conpression nechanism 2la, and is conpressed.
At this tine, the control device controls operation of the first and second
electrical nmotors 11b, 21b such that COP in the entire cycle of the

ej ector-t Ee refrigeration cycle device 40 is approached approxi mtely to

t he maxi 02l ue, simlarly to the first enbodi nent. [0205] That

is, in the cool TR DReRtcbehgBRERoh n*toﬂ@ oPfRIPEentERBSHIMBRY thetrBfigerant
refrl gerant passage is switched, such that the refrigerant di scharged from

the first RASAEICSsReRHWaMitB% the edidewel dischaioedh &oBx they firsk coraaesEXthanger
42, and thr‘ﬁeér?afw[shgﬂa?‘rg c?cﬁe@‘?ﬁ’%iﬁ)é)re%eﬁﬁ r hBatt Eb@:hb‘r%é}‘%zs'zﬁ% ﬂﬁ%%frﬁjé%@'?:ger 44.

[0206] pecifically, in the cooling operation node,

extdrior h@@PO@i@ﬂhaﬁ@%HSl@SlﬂghaﬁﬁﬁwgngI arly to the radiator 12 of t he
first enb so that the refrigerant heat-radiated at the exterior
heat excha ger 42 flows into the nozzle portion 13a of the 10ejector 13. At
the same tine, Moee specifigallyi ioéhdeatingspshiatiopanode) thesextatiopheat exthanperriys t o t he

suction si Fe\6a991 léﬁdp E(% ﬁfenpefdtzft&e 13 10k She ?i’é’%o&hmentfsg tt@é?tthtapﬁfrigbl%m d

refrigeran epara ccunul ator usi ng- si de
heat . exchamptradiated atithel exterior dwair ekcharger 62 rﬂoyenr&mthes oezzieqrortiindSaadf thde

oo COMBERRELEN ATSE S Byt the (RPIJe PO Mk AUR SORELBRFEE TS0

t]tn tsht i (rjre thmsfm:ctua"r kige tegamdmof {lssdfltgeﬁmstl emhrltd,lmmtdgu rtlwsuaeiliqurﬁhefrfgbmm ?rrg)ﬁnt
e rrve e e C can e er n [ ne

cecond cortsraatab e RaTARh 34 ' Srlo e nah S IHET P ploffiioRtt 49 nd

refri ger atflows wyardcthdeefrigeradOsiktion bide of tHal secopbeomtprassidni rhechanipm@lang t he

COP. 20[0?1@%1) ]E]b) Heat i ng Operation Mde The heating operation node
I's perfor Th the ej ector-type refrigeration cycle device, when the

heatd ng oper at i Thug)Wslehd ootieg epdretiorbynods ob ey @esend embotietengfairciowpatat i on
panel . 25[t(l)1e ro!)m can be cooled. At this time, similarly to the first embodiment, a decrease in
the flow amount of the drive flow of the ejector 13 can be limited by the operation of the
second compression mechanism 21a, and thereby the ejector-type refrigeration cycle
| device 40 can be stably operated while improving the COP.
20 [0208] . '
(b) Heating Operation Mode

The heating operation mode is performed in the ejector-type refrigeration cycle
;:Ievice, when the heating operation mode is selected by an operation'switch of an
operation panel. . '

25 [0209] _

In the heating operation mode, the control device causes the first and second
electrical motors 11b, 21b and the blower fans 42a, 44a to be operated. In addition, the
control device causes the first electrical four-way valve 41 to be switched such that the
refrigerant discharge side of the first compressor 11 and the using-side heat exchanger

30 44 are connected, and at the same time, the liquid refrigerant outlet side of the
accumulator 24 and the exterior heat exc_:hanger 42 are connected; and causes the
second electrical four-way valve 43 to-be switched such that the exterior heat exchanger
42 and the refrigerant suction side of the second compressor 21 are connected and at the
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In the heating operation node, the control device causes the first and
second el ectrical nmotors 11b, 21b and the bl ower fans 42a, 44a to be
operated. In addition, the control device causes the first electrical
four-way valve 41 to be switched such that the refrigerant discharge side
of the first conpressor 11 and the using-side heat exchanger 30 .44 are
Connect cd. SEIRITED, {RESaAEeTERESTHOY Hand Niedh Ff 925 S JUAILbOEIUETD t he
accunul at ofr R4 etiRebrtiharexdpetieg. heat exchanger 42 are connected; and causes
the second el ectrical four-way valve 43 to be switched such that the
exterior hé3i0kxchanger 42 and the refrigerant suction side of the second

conpressor 21 affy, %@%ﬁﬁgﬁ%sgggc@n lirﬁaé%rro%\%r@’ Hid. M8, rdfAGertiS di@uibiedon Raat

exchanger 44 and the in nozzl e portion 13a of the ejector 13
ar e Tonnecerdar of Gha dirstTearepresgor slﬁc[TA’ntheantSh@!Q;Emahfqurw@v@l\faﬁvmél)of* they. 16,
refrigerant.ci Loyl j his 5 f ' of t he
i st ol ooty aRe HETSchdhab i (5 S o el o e PO vl 4
(--) the spwtionl 134 ettheigjettorfiGur-tha gas-teftigeras)outlat efiibe peimubatpo?4 ofirst3a of
the ejecto as- i 0 fal I A i -
compr essor CTPHERRT (e B TAE SARE Who P Eark orbdBeS A Gt P Jgla

t he |i qui drefiderardeouliat ofbthel astumblatdn@4accinfixed dhroftle 13 (Thibeffirtegledtticadt t | e

15 (-> the,first i k- ' '
oxctinger 5l EEULLCE e SRRy PdEckBiaP a2 0 AP St Fiochicol Bt way

conpr essorvahid 43 rdia segemdicdmmrassor ah pding refifjeraft stttiwngjoeici3ir of tBe ejectohe
accunul at or, 24 0211 | Thlig, the refrigerant conpressed by the first

conpr essi o ne FUBHRYN S 15 heated in the usi ng-side heat exchanger 44
by heat exfgzamnpe with air blown to the room by the bl ower fan 44a. Thus,
the air blown into the interipr of the roomis.h d.. Then, t.h . :
refrigerant cool 845 HeR lgggainﬁégglpl@és%é)( %&bﬁéﬁg@i’%ﬁﬂo?ﬁ%@é@?@r%@s’éd and
ex p%emge]g i ﬁedtﬁ@inetlhé mlgiﬂg-stajse Hehl&exmiﬂde]? 49%;; mbwextMgegvimrw o F]cotrhe t8mand is
jette romthe nozzl e rtion 13a qQ e ejector, 13. us, the refrjgerant
Jcli schar ged¥ F%Ph@rﬁgg%oﬂg’”@o @EQM’H' c n'PEetﬁHoﬁfgrﬂ?esP%\'ﬁnh?a%‘?cl)gt he
ej ]§C,t or 13'triﬁér9 n:?é fagrig@ténﬁﬂ @;@re]gnP ﬁﬁ@gsi'?gmd?qreht -wtamgergi;eis jeijemmssiea andy the
refrigerant suction actjion o e jet refrjger . -

Fur ¢ hor ot ©XPARE TToECPEFoG S i GO i ABE BESHF d o BdRtEnd ¢ he
suction refHd geLZRordsRWRa for eRe hetdrel3. | gaugthe sefige@nt @Rthard@dbframethel xed -
in the mxing 25 portion 131;I of the ejector 13? an%iﬁl eresaﬁri%ed il_g t he
di ffliser pHRPNEROTRERSIIPN MHRENBNIFDL G i Siranmh Do Big FIgEPRAS TN 8RBt t he
di ffuser paidibAPok3IBbict thiféjédft@lt £3 Hythe rafiagera@fsGE@RY dxbn aﬂmelfjétqufr@emnt.

refrigerant in_the accunmul ator 24, and the gas refrigerant flow ng out of

the gas refG2ldérant outlet of the accunulator 24 is drawn into the first

conpressi on nechaphsmdia tfe k8 LRRFAS etk BBMNtheSAtLR1BIton 13a aridnttehe
other hand, liquid refrigerant flowi ng out of the liquid refri ﬂerant out | et

of the accEwailoAIeHige@nt drangy rofa the EftieRIPRi-SIeUrTaPRIT 2 arrd@bed in BRhal py
ﬁ]t g@shfei >e< E?%:EJP greta rﬁt ﬁahtejéj:’tectal_‘hl%, bRA o edsated ik B4R diffeseh py@dntiBH OF teejddeorf | OWs

13. The refrigerant flowing out of the diffuser portion 13d is separated into gas

refrigerant and liquid refrigerant in the accumulator 24, and the gas refrigerant. flowing

out of the gas refrigerant outlet of the accumulator 24 is drawn into the first compression

7 mechanism 11a to be compressed.again. '
30 [0213]
On the other hand, liquid refrigerant flowing out of the liquid refrigerant outlet of
the accumulator 24 is further decompressed and expanded in iso-enthalpy at the fixed

throttle 15. The refrigerant from the fixed throttle 15 flows into the exterior heat
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exchanger 42 via the first electrical four-way valve 41, and is evaporated
by absorbing heat fromoutside air blown by the air blowing fan 42a. [0214] .
The gas refrigerant flow ng out of the exterior heat exchanger 42 is drawn
into 5 the second conpressi on mschani sm2la, and is di scharged toward the
refrigerant suctlon %?rt 13 }%s tinme ntrol device.controls

oper at i on G¥FNage" fif ¥ thﬁerStseé%cgﬂF@ Ué(\f\{a}qVé'y? 4&0?%&5 eygpRrated PV RS OINat  cop

in the entjenamcduesiad alF BlewRibgTh@kir bikeng RhrRger ation cycl e device is
appr oached aE%I‘OXI mately to the maxi numvalue, simlarly to the first

enbodi nentf02 [0215] : That is, in the heating operation node of the
present enbodi MRy gad %?nde?écnrt il rﬁut%%i@@&eﬂlcﬁ Hewt bedngsher 2I0GH didaatintohe
refrigerant dlscha? fTomthe |rs npressor 11 is radiated in the

usi Bg- si déha é@aonéx@mafeg@@n mgchaaisan 2 1ve a%msgl@«'a?ﬁ topwgreihg pefigerapt SURtighe
exterior ea?!?)(c%rtﬂ%rtlrﬂg thé%%@%ewce controls Mbéﬁétl%ﬁ%@'tﬁé ¢ifdt| 3hd debighd

usi ng-sid exchanger 44°is a simlarly to the radiator 12 of the
first enmbozkamdcal ,mators Aab, RHe sugh rth@iieﬁ@ﬂtlnrm ghiyg Wﬁiet e e isiREWTRE heat

exchanger the
a1 me, i oot fetcals B3 Gochel Bphiggatotfigihe HORRINFRARY, sklanfie,
suction sﬁdefmstaqm:hndtm&nt.lG of the 20 first enbodi nent, so that the liquid
ref gera;:q zﬁoarat ed at the accunulator 24 is evaporat ed in the exterior
9 exch 6 42 and flows toward the refrigerant suction side of the
second conpr essiThat ispdhathies heaihg. op@aaf] ridues of ithe titesent sambagirogndss &te on

oL Rk e L Ao e A oSt Ueena R B fept o

anount of ¢onprassor &1 fis eamiatéd trhtheejiging-side h8atcemchirger ddt and thedrafijoerdrd is

of ect or -t yBEPP B B aRa e EETalrer S AN oan be st ably operated vhil e

i MprsoVvi ng fokes 0P, [0218] 30More specifically, the present enbodiment is

Do e gk SR TS B S0 L AR08 O

the fluid taides 1f2€tﬁﬂthe9m@h@mgﬁﬁi'ner&nsb ﬁiae*theeéﬁnggnenmaﬁlatmlsammg -sitieehdaéat i ng

operation g‘)&ﬂgnée?%r}%%gllnqg tk%ehr?ozlee pogcl 13% of t eeaé}ec or {?n%‘ghe sa%eattlmé ecﬁgt one
exterior heat exchanger 42 is adapted similarly to the suction side evaporator 16 of the

20 first embodiment, so that the liquid refrigerant separated at the accumulator 24 is
evaporated in the exterior heat exchanger 42 and flows toward the refrigerant suction
side of the second compression mechanism 21a.

[0217]
' Thus, in the heating operation mode of the present emquiment, air blown into

25  the room can be heated. At this time, similarly to the first embodiment, a decrease in
the flow amount of the drive flow of the ejector 13 can be restricted by the operation of
the second compression mechanism 21a, and thereby the ejector-type refrigera’tion cycle
device can be stably operated while improving the COP.

[0218] -

30 More specifically, the present embodiment is provided with refragerant passage
switching means (41, 43) for switching between the refrigerant passage of the cooling
operation mode for cooling the fluid to be heat exchanged, and the refrigerant passage of
the heating operation mode for heating the fluid to be heat exchanged. In at least one
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55 operation node between the cooling operation node and the heating
operation node, refrigerant radi ated at the using-side heat exchanger 44 or
the interior heat exchanger 42 is deconpressed and expanded in the nozzle
portion 13al and the refrigerant is drawmn fromthe refrigerant suction port
13b by the high-speed flow of the refrigerant jetted from5 the nozzle
portion 13merdton nenmetecen tre jooting effaratiper made prd thedhaebagropgration pefe

t 13 d 1 t
bort 13b. domach HoaEER BC yEE SP RERR B AR bkl Rodecastagly S0 0"
ej ect or 135 dEwnﬁmeSSEaraad @(b@ﬂdﬂdcmmé camier EstidroBayeoh ang sivigerantiis dfﬁ%\/l ded

the. ext er I BN e s AgPh 521 Lo o e s e dolls” Fag e ocfhE efigd fpat® ©f
Idl S%Par gedchfé %Pﬁdléjpéﬂﬁlﬁn rear i gethanhorgptiel ]emrqﬁﬂgdrarit:idi‘teniffrmméheepwmortl(md in at
east one 0 e cooling operation e.

Fur t her nor82 88 HRSUBHEN re E?&Sétdéﬁw ‘?ﬁ" fﬁﬁt %Fh@gﬁ&%?’r@taoeoﬂ“%p t he

G 45 arﬁ““ﬁ'ﬁﬁ‘f&ﬁﬁ‘zﬁLf“’c‘f“%fﬁ?ﬂﬂgﬂrﬁgﬁt{dﬂ@dmm 2§ rom pam?mf’ LSS on
su i sc i SSi

mechani sm Compressionapreghasiem 1¢ He q@"&@t %EP?"' E‘% %rﬁ’& ﬁggﬁaﬁ? he

refriger a'\ﬁsMg{Sleé’ FHagt %&&ﬁm!tgé} ey Upk r@ct@iddawdae@cmghang,eto 4dmprless trinee

heating operation present ger passage

e © c ereiaoh t Ba CIsCIEOR L INEGR T et Rk o igen Pb Jab OF PSRt 1)
conpr essi EREh &S BF NRe! éodilf?k?i ﬂﬁe‘?ﬁldn” nidae Hed ﬂﬁeShé&mbeaperemhaumer 44,

and the refrigerant i s eva in the exterior heat exch

Ther ef or e, Fusthenmpre, imthecrogling eparaipndpeds ¢f A Wﬁ’?e%‘?rﬂwqrﬁ%“tsﬁ'@?reﬁwe@%am ty
f th | ,
0 € ej e‘?%?%%]“?ve g?égf;&ﬂ@%%?ﬁfrfg@raﬁ? %sé«ié&%tdfﬁﬁg%@arﬁqqx emesnh thitahé | ow

anount of

in at | east one o ti op node
of the coon‘afm@rm‘;tedlatﬂ‘iamdnﬁw‘é tha lrﬁhéofﬂ@"ﬁﬁﬁ‘% MHeRINEY dda rﬁ%d@‘ga"@a stB%tl on
capgeity of Lhe ﬁéa‘f%&eﬁang?ér Q?niﬁﬁa tt?*'ﬁaq qéf?ﬁ‘ttﬁdevﬁﬁorbt@@ iRRAE E%Fsln@nstdéf hddae

second conPpr essi on nmecha Furt hernore
di schar ge- sxdienggs44.i qin dhe dieatieg dlDeEBIIODSmQﬁ%\Rfd@@ P@S%pﬁmﬁ?‘@mﬁﬂ% the

refriger anéeﬁ.fl é’\ﬁtngasgé’# e S\M 39' éﬁﬂ{atﬁﬂ{atkﬁ@eﬂaﬁtj o ﬁh&g&ﬁ%dnﬁ&ﬁé giegrant

and the i ref ant , e gas-refrigerant outl et of
di schar ge- brdgressisn meqbamsmépan%ta@lrat@hlﬁ tecusingedde heat xeanosyét: AW Yrde of

the first qu%gg@sggogvﬁrg%% {Helé)&e%dfnh%?geexﬁi%lgbpgz3%ﬁé‘?§6ﬁi iQ8n 70QR, the

refrigerant ing fmean he refri gérant passages,
suchot hat bperati@f comptianin minthathedsustion tapacty eofi 15e ¢ieder é&dﬁé‘ﬁ@’@ﬁseﬂsz | ows

Lo e ngetl feBE koL ek ieee ool BB e g o hpigerbe s rag an

separ at ed At f gas-Ti eparator 24 is evanr ated in
t he using- sgadeodee:merabonlnmugmf thiiccBbng mmwmyﬂmdﬁbe heading pap@tian Bgde,

e 2 SR, DRSSP M 0 G s

conpressi o héatTng o at1 on node, e refrigerant
passage S%é@dﬁd@gmmetsnﬁechéﬁsm\mach t he refr| gerant passages, such that
the refrig radi ated at the using-side heat exchanger 44 flows into the
nozZPe porﬁ?g‘xg 5 13a, and at the same tine, the liquid refrigerant
separated at therdihearhevegthesdisthangessidd gas-liuikbpatetan 2404 drevidagaiooieaerate i n

the exterior heat exchanger A4 her.eb V, ant
to flow t oW ERMHgREANR '& ‘éﬁﬁ% té%ﬁtfﬁﬁér(f r@'@ g%l &Eogg%e%g ?aéng%r:}é gii‘?%ﬁ
nmechani sm %ﬁiger'ﬁhle ][aﬁﬂ ﬁﬂi@gaseﬂéﬁfgera’ht @ntmgmtm dmhgcgmsidet gasAiquid seharakor 2Kds
suction capacity o t e ejec ecreased i rdanc
decr ease ofconngetad Gihesy ’S%P';L%ﬁéss ey FUPFEEN 'Bch%ﬁé% fjl%(bt gr? %é&‘t‘bloﬁ}gany
one Jgper at iPBra¥BA thdtfe, Eﬁ@reﬁ%ﬂr&ﬁ‘t@a@ﬁ@é@ﬂn@ﬁnm@neﬁd G&miﬁ@atherrgfrtgpenatl on
node, the suction capacity of the e qﬁ%%ﬁ %@%ﬁ@ TZ%“GW%’E% wgmttg'e
oper ati on FRSIAIES,SHEMD HRt S FHEIRREA &h %ﬁﬁ anger #2 1o
the nozzle portion 13a, and at the same time, the liquid refrigerant separated at the
discharge-side gas-liquid separator 24 is evaporated in the using-side heat exchanger 44
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As a result, even in any operation node between the cooling operation node
and 15the heating operation node, the ejector-type refrigeration cycle
device can be stably operated regardless of a variation in the flow anount
of the drive flow [0221] (10th enbodinent) In the present enbodi nent, as
shown in Fig. 17, the second el ectrical fou

lve 43 | s aned
fromthe djieebyeausigehe eraRoFErAreTIsEraNdp é‘OWéQWé%‘ tﬁ@ r%‘f@%rﬁ'ét %Wrbﬂ%%%ﬂ ment .

In the pregend 6P QdR&sionafethdrdnt | QI aNth PAS SREENE WpkRIBbAIMEBENthe an
openi ng/ cl osi r?é val ve 51 gnd an electrical three- vvayévgl ve 52 are provided.

Fur t her norrefrigarask passage swisehinhmeers 81,58 Htohriae irgeigerast aasé%rrﬁ%f@ ?‘bn
means for ge¢ d&ﬁ@g@ﬁ%@g@ Al t%@ﬁ@é@@hw%xé%aéwms ih® thORo

operatlon no is an entire schenatic |agramof
an & ect or13ay;aedra:rthegearaattme/,cur@ hnwd cefrigerany senpsatpd cifciie dRBBMeNEIR . The
solid line I

cool i ng opq? gﬁ\éﬁseh%g@r%‘} &EY#&%%}& mh% e%ﬁé@ngi p%ﬁ&gx@%ﬁ'@ %Pesbk(r)t\?v&t e flow
of the refthe goaporatednrefigerdnddoiflogy tpyerdtthe mefriperdat sugiion h?éilep@feﬁ‘@n'iewﬂd

nmbodi t, th fi il ' t 15,
' order omePesPRyMEHanEH 2d | dngidrd, A3 % 25, eron okl rf AhEh & 17,
5§rb 502 23%sut:tlb|1 d:mae')t“.\,em‘ttbe fjegtm 18 éf décgrased incatcargdance with/a decrégecf theflovpr esent

i ment, as,i e refri €, r ows
gf g. 17AM Wc’?élf"? Eﬂ‘é‘? (?q[ethé\l/%e&?‘ﬁs@?ﬂ rﬁﬂreeo%ﬂ%ﬁo n@é LafltrLe' &%" three
refriger ahrtipefdti@w rﬁ@cret snd medmatmgsﬁbmtam@ hbee, rté sudien aapadiviof &e s;ecter tf the
exterior heat exchan n the,.cooljng operati ] : ee- wa
joint 54 n& ESUPBIRR Q{ﬁdéy tb? OB%"ﬁH?'?na‘l e 5eg &rﬁaﬁgf‘f}ﬁ’g&a‘gﬁgﬁ%ﬁ%?g ' di amgt ers
or 5the sa{ggz i pe d| arret er, or. may be configured by a nmetal block or a
resin bl oc

di ameters. [ 83\2/[&? rést b S%Eﬁagﬁigg %@%Orﬁo %iert‘f"%érb IGHB? é’@?%ﬁ?ﬁﬁﬂgﬁ/aﬂ%r ts of
t heqg hr ee-ayheashy Eél%tlbﬁ rﬁdﬁéneﬁé efkctop-tfpeerefiyetdtioni gyeleafevicheandezdteblypor t i on
13a of heopeeraetgé (r)égarc:i)iesvsl o% a varlatlon in the flow amount of the drive flow.
[0221]
{10th embodiment)
I>n the present embodiment, as shown in Fig. 17, the second electrical four-way
20 valve 43 is removed from the ejector-type refrigeration cycle device 40 of the 9th
embodiment. Ih the present embodiment, as a refrigerant passage switching means, an
opening/closing valve 51 and an electrical three-way valve 52 are provided.
Furthermore, a second fixed throttle 53 is provided as a ‘decompression means for
decompressing and expending the refrigerant in the heating operation mode.
25 [0222]
Fig. 17 is an entire schematic diagram of an ejector-type refrigerant cycle device
40 of the present embodiment. The solid iine arrows in Fig. 17 show the flow of the
refrigerant in the cooling operation mode, and the chain line arrows in Fig. 17 show the
flow of the refrigerant in the heating operation mode. In the present embodiment; the
30 fixed throftle 15 is used as a first fixed throtile 15, in order to clearly indicate the different
| from the second fixed throttle 53. '
[0223]

In the ejector-type refrigeration cycle device 40 of the present embodiment, as in
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10 opening/cl osing val ve 51. The openi ng/cl osing valve 51 is an

el ectromagnetic valve, in which its operation is controlled by a control
signal output fromthe control device. The other one of the three
refrigerant flow ports of the three-way valve 54 is connected to the
electrical three-way valve 52 via the second fixed throttle 53. [0225]
15The basitge §QfF‘ﬂ@?rﬂﬁ@5%ﬁgetSH@N% BY BISOH] MnecprionssX Fide 1 590¢ eltgarpntdlowngrt he

first fixeg atthFéét\kéyﬁjo}@ 54 ﬁgvm@ﬁfr@@k@ngetrm ﬂ@ﬂ%ﬁ%h%nﬁéaé@@) t%le@@fﬁéérﬁﬁ’c'

t hree-way val ve 52 ‘i's control by & control signal output fromthe

control dewitige sidenef eyexdeiiarchaah Expanadie 2 4n rtbe rogiidaprergipis Bgde.(i The | t he
circuit s

Usi ng- si de Ty SNE R Bicy S s Rd 3 oridPapiris g SERAFbPBolrrs o

compr essorthg $ame o@ﬁdilaamt@f ori rg@y kentonpared §¥ a(metd block hea egsichieak heWipaihepy t he
chain I|ne I ng- si de heat exchanger 44
and the secon ﬁé‘yggj z%:rhrgzgg %{%ﬁ@%ﬁf‘ﬁéﬁ%"dérﬂ&eﬁ Tgus In the pr esen'?

enbodi ment[0224je refrigerant flow switching neans is confi gured by the

openi ng! ¢l 051 g ahueodd F e s SLOGLEDE hv RHESHRY tKRk Uiy e’ 2L e

with-the first conlgur rons™in the
pr.esent ermmdecttedlttoairhe et dide of athe hoozeleoportiore Bahoiélhﬂrﬂ)@gatrmnt 13 a2 e

N " SRR P S ROREHS0ie ) 5 B AP RCRRYE L

pr esent endlaidh lt® operaticiiis iconteiiet |bglar@dtrblcs|gnal outpaidran tfe sontrobtavivg. beteveen

R e g R T T R

(a) Cool i ngedihen Gireewa)hgiee Theiaanelseanddized rotle S3pde of the ej ector-type
refri geraédgﬁg cycle device 40 is perforned when the cooling operation node
I s sel ect §/ an operation switch of an operation panel. 5[0229]

15 The basic structure of the second fixed throttle 53 is similar to the first fixed

throttle 15. Furthérmore, the operation of the electrical three-way valve 52 is confrolled
| by a control signal output from the control device, thereby switching between a
refrigerant passage (i.e., the circuit shown by the solid line arrows in Fig. '17) connecting
- the using-side heat exchanger 44 and the suction port side of the second comprassor 21,
20 and a refrigerant passage (i.e.,, the circuit shown by the chain line arrows in Fig. 17)
connecting the using-side heat exchanger 44 and the second fixed throttie 53.
[0226]
Thus, in the present embodiment, the refrigerant flow switching means is
configured by the opening/closing valve 51 and the electrical three-way valve 53,
25 together with the first electrical four-way valve 41. Other configurations in the present
embodiment are similar to those of the 9th embodiment. '
[0227] .
Next, the operation of the present embodiment with the above configuration will
be described. This ejector-type refrigeration cycle device 40 of the present embodiment
30 - s configured to bé capable of switching between the cooling operation mode for cooling
air to be blown into a room, and a heating operation mode for heating air to be blown into
the room, '
[0228]
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In the cooling operation node, the control device causes the first and
second el ectrical nmotors 11b, 21b and the bl ower fans 42a, 44a to be
operated. Furthernore, in the cooling operation node, the first electrical
four-way valve 41 is switched, such that the refrigerant discharge side of
the first conpressor 11 and the exterior heat exchanger 10 42 are
connected, and &) GORENG@RASAHINRO0] he | i quid refrigerant outlet side of the

accunul at fi (5‘1@9?1 t t . i r iRg 8 isdtrfored he
sanme ti neofhleﬁﬂjtoh@ COO! %ﬁg@ﬁe@ﬁ?@ﬁ&%%ﬁ?ﬁgﬁ el ec%yfeliéggﬁl t hr esipféway_val ve 52
i s switchegherute €aetng operation mpdsiiacclkegd y@nhapryjeiouavite efoherednt o t he
refrigera an%PCti on side of the second conpressor 21, and the

openi ng/ cl’'osing val ve 51 is opened. 15[ 0230] Thus, as shown in the
solisd arro@29F Fig. 17, refrigerant circulates in this order of the first

conpressor 1lth I : J. faup. i OF

exchanger 42 (- ﬁf maé’ ?m#ﬂ[iﬁi‘_8&%:%&18@I}nr?tdg,,s%e%tré%éﬁﬁﬁ%%&hﬁg}%?@esééﬁ he
nozzl e poréledrical Botw$ 11h&1bjaed thar blagertfansyile, 44 ibgeparteds uFudheroors, ire
accurul ator 24 --* the. 20first,c r ) e L0 i ger ant
circul at estqer{:opmgsopgﬁgp r8+éet’ ﬁi%e. ﬁ'&gﬁ I gﬁfraée!ffg’grgvéarb\\}aﬁlvréoﬁ ﬁragt% !ttgf];&f ﬁgéﬁh%t
ac?:u'rml a; othe2dfrigeraht disthafgecide daﬂthﬁﬁtdt eomﬁre(s:-zorfltl rasd the ederdrdebt écbanceay

val ve 41 e using-side heat . .exchanger 4 z- X CL.I . - way
VAt 52) Hhert hleechrcas uE SR b froliih i Badeohng o 55 "t
ej ector 13adcgmua]§xirlﬂguk mmct%é.togrge[mﬂgld_ $ide heart]: exch'ﬁ]!lg;w,%.nAttiEsamaeltim@ in

oper ation e. t he present J ., the refrigera S [

ovi t ched. GBaRofaePaon 8608, 4P BRERLOiRE AR e ER ROt 4 R 51 on
mechani sm Jehig-bidle hagt @ickshgen 44 iecormbeted o tHeeefrigerambangien s, of ahelsdcord
refrigerant is evagﬁr ar{(ﬁg in the usi ng-m ﬂﬁ heat Cﬁexchanger 44, simlarly ta
the cool i nEPTOYEFSRE 2OrANdaR CRBUPS/ERENS VAV b EAPFERT. [ 0232] More |
spefqd fical japgoi n the cooling operation node, the exterior heat exchanger 42
is adapted simlarly to the radiator 12_of e first enbodi ment, so that
the refrigerant ThHe2f shoydt Bty sy at”t?é"sé&?'@r #ﬂfefﬁa%{?“%%ewgﬁaa}th ré"fr@\%\rs- into
the nozzl egjaofirst esmprdgsopfi1t(Re thd eiedt leckial Pur-Wag varRae1) i-Mehe heritisherg- si de

heat exchanger 44 is adapted simlarly to the suction sjd vaporataqr 16 of
the first GABBEIIRIRIC S8 FYER BNt ST d e OPPTIUEASPOYaNG o4l edtRrczrls
accumul at opoén i19a @F BROEELEH13 A tegdssienrering guite A tiexsdtamartord4, —and
20 ~ first compressor 11. At the same time, refrigerant circulates in this order of the iiquid
refrigerant outlet of the accumulator 24 — the first fixed throttle 15 (—first electrical
four-way valve '41) — the using-side heat exchanger 44 (— the electrical three-way valve
52) —* the second compressor 21 — the refrigerant suction port 13b of the ejector 13—
the accumulator 24.
25  [0231]
Thus, in the cooling operation mode of the present embodiment, the refrigerant -
‘passage is switched, such that the refrigerant discharged from the first compression
mechanism 1la is radiated in the exterior heat exchanger 42, and the refrigerant is
evaporated in the using-side heat exchanger 44, similarly to the cooling operation mode
30 of the 9th embodiment. .
[0232]
More specifically, in the cooling operation mode, the exterior heat exchangér 42is
adapted similarly to the radiator 12 of the first embodiment, so that the refrigerant
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5then flows toward the refrigerant suction side of the second conpression
mechani sm 21a. [ 0233] Thus, in the cooling operation node of the
present enbodinent, air to be blown into the roomcan be cooled sinmlarly
to the 9th enbodi nent. 10[0234] (b) Heating Operation Mdde The heating

operation node is performed in the ejector-type refrigeration cycle device
40 when t Heeaheadiatad abperatérion hagdexchangserté dews insy thennaggemattiosn. 3avif tléh of an
operation ‘ 1 . l.n.:th i 1 — ontr ol
dovi ce o35, 1" AetRe Sime dme, theRijeSoc Bk REhcRE o4 b aRaBBE Srihp S

bl ower f arthesRationd dide teyafeatopdb aff ébie fiFsirarnadiroens; so thatHbe hauidiratigeet at i on

node, the f]i I 7 A1 1 S SWE tha he
refriger an%ef’é?%i%%ﬁ@% a?ﬁ.@)ueul%c? P%ﬁeefae}(’ﬁélég%t\égérﬁ%hree@s@r laléiﬁégdggxéﬁggﬁs%hénii de
heats 20 exihbarfipess Wdaal thecrefrigecn ductiomdsida of the smoed comeressidre mMecianisin
refrigerant, outlet side of the accunulator 24 is connected to the exterior

heat exch r 42. At the sane tinme, in the heating operation node, the
el ectrical[opBsee-way valve 52 is.switched such that the Using-side heat

exchanger 44 is_connegted to the second fixed throttle 53 an
openi ng/ cl osi ngTﬁ‘éﬁf\% 1CoPING,IRGTREPN rﬁ@%df’oté‘f present embpﬁme,n‘t,a@r g’rﬁﬁ%ﬁo“?’% t he

chai n T'i nengy hewsorafcafribg.codléd simsibry getharsth embodimaties in this order of the -
first conpressor 11 (-4 the first electrical four-way valve 41) -4 the '
usiﬂb-s-i delO4dat exchanger 44 (-4 the electrical three-way valve 52) the

second fi xed t hyigf hé=RingDperatiohMddehr ee-way joint 54) -4 the exterior heat
exchanger 42 (-* the first 30electri c(ji_‘lntéour-wa
r

! . . | %’ val ve 4,g.3t he, fjrst éi xed
throttle 1HheaERE GRENREPR MOZE is PerfofBeq intae SRR IPS Se/figqrauor %@AEWFM . in
the heati nghapeihbfhgBstraiph hbde B 88&fdd ByrBAdipaRitibn sWiteh loefahi @peraaiok
passage is sw tched, such that the refrigerant discharged fromthe first

corrpr'essorpqr!?Li s radiated in the using-side heat exchanger 44, and the
refgd geranE02i3§] evaporated in the exterior heat exchanger 42.

In the heating operation mode, the control device causes the first and second
electrical motors 11b, 21b and the blower fans 42a, 44a to be operated. Furthermore, in
the heating operation mode, the first electrical four-way valve 41 is switched, such that
the refrigerant discharge side of the first compressor 11 and the using-side heat

20 exchanger 44 are connected, and at the same time, the liquid refrigerant outlet side of
the accumulator 24 is connected to the exterior heat exchanger 42. At the same time, in
the heating operation mode, the electrical three-way valve 52 is switched such that the
using-side heat exéhénger 44 is connected to the second fixed throttle 53, and the
opening/closing valve 51 is opened.

25 " [0236]

| Thus, as shown in the chain.line arrows of Fig. 17, refrigerant circulates in this
order of the first compressor 11 (— the first electrical four-way valve 41) = the
using-side heat exchanger 44 (— the electrical three-way-valve 52) —the second fixed
throttle 53 (— the three-way joint 54) — the exterior heat exchanger 42 (— the first

30  electrical four-way valve 41) — the first fixed throttle 15 — the accumulator 24 — the

first compressor 11.
102371
Thus, in the heating operation mode of the present embodiment, the refrigerant
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[0238] 5In the heating operation node, the refrigerant passage is swtched,
such that the refrigerant radi ated at the using-side heat exchanger 44
flows into the second fixed throttle 53, and at the sane tine, the
refrigerant evaporated in the exterior heat exchanger 42 flows into the

accunul ator 24. Thus, in the heating operati] onggPde of t pe resentli.
enbodi mentnassEGE iF Bviraes) BiRR than e FHBeFHE HERFHIBR THBAMR HSt ¢gpesasy L1 1s

Thus, int i Rl 1R BRI 44)QneitRE k&Tigérumeis 'eQhdraed ai ien cycl e
device 40 rO@a%ﬁghSﬁ%gglﬁﬁ s@%br(;ﬁcai}c ment n@éar dé?r ease ingthe rovSs anount of the
drive fl ovextdrior heategelbarnger 43 can be restricted by the operation of the
second COTIBE?@JSi on nmechani sm 2l1a, and thereby the ejector-type.
refrigeration cycle device 40 can ba stably operated while 15i nprovi ng the
COP5 [ 0240] In the Mertingsererationcaddey the; rﬁfrigﬁeangp@%m is syiseherngieh thatiee
refrigerant Swi.t.chin ak L1, o4 0, ekl t he
second coﬁﬁﬁ@g%%gggﬁéeghaa%%% @%eﬁ%}o%ﬁé%énﬁ El)ﬁlﬁ”l ffog’ril iﬁtofgiet %eé:é'gt% ﬁ&é’d

enmbodi mentthrathersaf and, atethensdme dimep ibe aefrigaranb reyeparaiad iin the aerion hegke

suction capagit he. e| gct g e ' ?ttheT E Wi

decr ease o&cﬁ?@%f ﬁ%\ﬂfg‘%{%@%# E%@aegfggeﬁq%g@ﬁg?é Iﬁ?gﬁ%&éég (':)r é\é(eltégtli? | east
one oper atpresenierbodimanhairtodiel bigvrojnés i roommaddedwedtetthe heati ng operati on
node, the géfnon capacity of the ejector 13 can be suppl enented by the
ope?oati on @g e second conpression nechani sm 2la. 25[0241] . Mre
speci fical ly, tirudirstieangihgopdeatigasnddeqiitie sjegiar-type refiderabiomperysieidgeide such
that the refrigerant fl ow out qof the .diffuyser | j ector
13 is sepa‘f’%?ﬁ%ei RIES &E"%&?fﬁ“geﬁ a?ﬁ’e%sﬁdnﬁ'i'%ﬂﬁ‘ﬁ aP@W Sﬁe)%ﬁﬁegﬁ‘r“’iﬂgtpﬁm e,

t he secondgbitsed tdi isd tek@ickd HEha operatiorpofths senondeampressorpmedtiaiist 21z,

deconpress ‘and expapd the refrigerant in the 30 heatin I e, and
t he gas-red E@F%ngttgﬁl?ﬂqc@(r't\ﬁqe geﬁ@eaqqurgﬁaeqeewaéagcgé_bfe?saqﬁvgf@ég%’fgﬁﬂr@g 24 is
conpect ed fphréligg 8ectdmn side of the first conpression mechanismlla. In
the cooling operation node, the refrigerant passage sw tching nmeans (41,
51, 52) swlé It he refrigerant passages, such that the refrigerant radiated
at the exterior Mipabpdificays o seh? efiboddndntt the rifegaraaizpassaer dvitching3a,
and at the sane tine, the 1iqui refri%erant epar at ed at@he.-

di schar ge- BeaRs {fHs -9l §di-dhe &gl bF 2pd 1e SeRpRfl FOTIPERFSION Medelisgiasi§e heat

eX](} hanger ﬁﬁ;vfdl@& GRRNrIG 8! B ith tehfoamaper atietefors klgenantopeatibh @unditoreind t he
rerrigeran

~suction side of the second_ coppressjon meghani 351 2la. I n the
heatd ng 5 whishig Sistianrpacind the eiertge L 2 HISFgret 'BATH0a ke W iaﬁ%-c'?f:"%?ec’fheat
exchanger @4 dduP¥Rolimtid? thd@iderMNBI taE SicefbrBanst fast ofk chbretic@Made bffthe i N
t he heating operation node, liquid refrigerant d con‘gressed at .h’h

e
deconpr essferingewsmtion medeaah it healinonORSHRIGEMEHS 0e FUSHIOTeSARGRGET 82 and
i s i ntroduggd A8 R,k BE SEHRERETEE by tteop@stioni o WhdlsceORptathsressish mddraniinor e,

even in an operation condition in which the suction capacity of the ejector
13 10i s deéidased i.n accordance with a decrease of the flow anount of the
dri ye flow&%ﬂihe ejector 13 in the cooling operation node, the suction
capacity 01[ he ejector 13 can be supplenented by the operation of the
second conpr essiMorespedifigally ihedischarge-side gas-liquid separator 24 is provided such that

the refrigerant flowing out of the diffuser portion 13d of the ejector 13 is separated into

gas refrigerant and liquid refrigerant. Furthermore, the second fixed throttle 53 as a

| decompression means is provided to decompress and expand the refrigerant in the

30 heating operation mode, and the gas-refrigerant outlet of the discharge-side gas-liquid
separator 24 is connected to the suction side of the first compression mechanism 1ia.

~In the cooling 6peration mode, the refrigerant passage switching means. (41, 51, 52)

switch the refrigerant passages, such that the refrigerant radiated at the exterior heat
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[ 0242] As a result, in the cooling operation node, the

ejector-type refrigeration cycle 15device can be stably operated regardl ess

of a variation in the flow amount of the drive flow [0243] (11lth

enbodi ment) An ejector-type refrigeration cycle device 10 of the present

i nvention used for a 20 freezing/refrigeration device wll be descripbed

with reéf erexpandeb 42i fws 180 dhel nbezle PRETON, & ) rleths g-Padtingh il i s for

cooling a rEﬁngf%?%é"ﬂa!r&@d ROGHB &ib@ardeSside %a%alfﬁ%id éégbﬁét@rollll B GvacPatad liP e

tenperature such as 1n a range between UC and 10 C, and is for cooling a

freezing rusihardideabest exchangerets hpmby coesingsthe sypratated sefigerant o diow tpwpsly

t enper at ur, L N3 L - ; LQ. i entire
’cﬁe Teth er%@%é{&ﬂ@n %gg?gtr@g%e_lﬁfrﬂyptgnﬁﬂ%sféﬂ%éc%gn&n b9 InlBe heath

schemati ¢ di agr am C efrigeration cycle device I0 of

t he 5pr esentpesatioodnorenthe fefiigemnt radiated in therusindejide bent exgpagerett gy iatd on
Y oo e i€ chombBRid fisins AP e HRLanl e, if L hthEdobRUBA Mide Aldiaer ant

to conpres awn rerrigeran 7 rge ( ress: .
ref ri ger ankfrigemnt drcomressed lak thd detompoaspioe swaans B3 1§ svaparasédentthi exllerigo

conpressor,_ i ich t first. .con ' | S: ' I %ad

i spl acendifet PRk AT i FRIRES Tt 3 PRGHAS 3B W A Mpdtato} 8¢,

conpr essi dimereforepaieiniantopeseioh comditamipvenic the sneithanpaniy of theejegoriBcr ol |
eaTie oS depBnsel ApRisites WifEh facrtRE F YR PGP UM LBEPRUREBALIAE o cd)
UL 1 O L e O S ect r oot Mot or
11b, an A@qu{ea}engﬁdoty tg%o%r[agpn {peggcq@e@mpgfgﬁsggmq.cg?r'lifrﬁglg.he 5.rotational
o e i o eosion eehan sm 1 s can. be. chanded. Thus o the
present enbodi nggta, regE 1p {{E%FD‘Q'IF'S&DPT%EQP Weoﬁhq' E%gﬂ/’ﬂﬁg@f@g@ﬁgg C&g‘?i rst

di sphar ge gafacdshbeCdtatigopsrati@iagaries ohangiig@ntihenslfloe haiogeat ofypaciriiy of

the refri gﬂerant of the first conpression nechani sm 1la.
. oW, ;

- [0243]
(11th embodiment) .
An ejector-type refrigeration cycle device 10 of the present invention used for a

20 freezing/refrigeration device will be described with reference to Figs. 18 and 19. The
| freezihg/refrigeration device is for cooling a refrigerating room that is a space to be
cooled, to a low temperature such as in a range between 0°C and 10 "C, and is for cooling
a freezihg room that is another space to be cooled, to an extremely low temperature such
asin a fange between -30 °C and -10 °C. Fig. 18 is an entire schematic diagram of the
25 ~ ejector-type refrigeration cycle device 10 of the present embodiment.
- -[0244]

In the ejector-type refrigeration cycle device 10, the first compressor 11 is
configured to draw refrigerant, to compress the drawn refrigerant, and to discharge the
compressed refrigerant. For example, the first compressor 11 is an electrical

30 compressor in which the first compression mechanism 11a having a fixed displacement is
driven by the first electrical motor 11b. As the first compression mechanism 1la,
various compression mechanisms such as a scroll type compression mechanism, a vane
type compression mechénism and the like can be used, for example.
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[ 0246] The refrigerant radiator 12 is disposed on the refrigerant discharge
side of the first conpressor 11. The radiator 12 exchanges heat between

hi gh-pressure.refrigerant discharged fromthe first conpressor 11 and
outside air (i.e., air outside the roon) blown by the cooling fan 12a to
cool the high-pressure refrigerant. The rotation speed of the 15cooling fan
12a is cof®243]l ed by a control voltage output fromthe control device so as

to control an &@I@e%%ﬁge grREto nQi%%Hjoﬁ‘ﬂﬁ@ﬁr@@el@@@&dl R@tdrams E28ntrdl@@47] 1n

the present e ase frigerant is used as the refrigerant
for a ref miygesiantoniyat|signafs ottputefremt arcontypledevider Agisribed &?r‘iercy6$ dheidlitce 10

ﬁgf ]; ?52} :ﬁfof\;r}cgg foe(”igl'pesaﬁe&gl 1#91959 LiS@lndt&f i gq{eaﬂéedcy&'/ QohtfoliMyl Bl a

pressure side does not exceed the critical
presgsur e qbtatiteeal spdet of Eneafitst em:tua! mobher IAdihatrefrigeanesdisdhageLaprity ehenser

for cooli and condensi ng_the, . r t |
having a L}gﬂﬁﬂmﬁfﬁ?% 'P%Chga'ggle]clta c{ah tf% Jh%ﬁé Ui 3’7\ P%ﬁ lﬁ :{E%E‘gﬁ%tlegﬁﬂﬁaim&jr@t gr t ﬁl
refrigerarhe first eredmr:almmtbmm cantbe u’sdatbasfa first dischaygesapadin changinghneansiier and

oo cammonA e B S e geBhe B B PR P o
ila.
10 [0246] , ‘
' The refrigerant radiator 12 Is disposed on the refrigerant discharge side of the
first compressor 11.  The radiator 12 exchanges heat between high-pressure’ refrigerant
discharged from the first compressor 11 and outside air (i.e., air outside the room) blown
by the cooling fan 12a to cool the high-pressure refrigerant. The rotation speed of the
15 - cooling fan 12a is controlled by a c'ontrolr'voltage output from the control device 50 as to
control an air blowing amount blown from the cooling fan 12a.
[0247] ' .
In the present embodiment, a flon-based refrigerant is used as the refrigerant for
a refrigerant cycle of the ejector-type refrigeration cycle ~device 10 to form a
20 vapor-compression subcritical refrigerant cycle in which a refrigerant pressure on the
high-pressure side does not exceed the critical pressure of the refrigerant. Thus, the
radiator 12 serves ‘as a condenser for cooling and condensing the refrigerant.
Furthermore, a refrigerator oil having a solubility with respect to the liquid refrigerant is
mixed to the refrigerant in order to lubricate the first compression mecharism 11a and
25 the second compréssion mechanism 21a, so that the refrigerator oil is circulated in the
refrigerant cycle together with the refrigerant.
[0248] .
A receiver (i.e., liquid receiver) may be provided at a refrigerant outlet side of the
radiator 12, to be used as a high-pressure side gas-liquid separator in which the
30 refrigerant flowing out of the radiator 12 is separated into gas refrigerant and liquid
refrigerant, and liquid refrigerant is stored therein as surplus refrigerant. Furthermore,
the saturated liquid refrigerant separated from the receiver {s introduced to a
downstream side.
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A receiver (i.e., liquid receiver) my be provided at a refrigerant outl et
side of the radiator 12, to be used as a high-pressure side gas-liquid
separator in which the 30 refrigerant flowi ng out of the radiator 12 is
separated into gas refrigerant and liquid refrigerant, and liquid
refrigerant is stored therein as surplus refrigerant. Furthernore, the
saturat ed Krﬁﬁ]d refrigerant separated fromthe receiver is introduced to a

downst r eam si deghe kQ2ARI expansion vAIRE 11 REEIMRbCEH RRBSERReAt ¥&tict SideSof @gnnect ed
to a refrigerant outlet side of the radiator 12, as a high-pressure S|de

deconpr essiiitorehthsas @ highulsesskies Si0a FlespmPERFiam dnFags g KEpBISERng and
refri gera% Oﬁg \Mﬁ'ﬂ%hopﬂrgsétaﬁ e fdRfger@f FBivRg obf of MérrﬁdlﬁﬁequW@Ha'g}ﬁecuﬂébll@ it he

present e expansit on valve 17 is arrange In a
ref ri ger anthegaem@mbodm&methe@eir@@mnsmm Yabte & eareangedidn paefrigemnt 12 to

arefri ger@é%rsv%@hr?ﬁ'l ik l%fri%_{a?d?ﬁrbu O LhOBr &S Hdid&d1d %? mfﬁg‘eﬁa’i@]mlgﬂ;@ 4 her nal

expansi on npera ure sensing portion that is
arranged i braach etﬁrtlogdemﬂbecﬂ)tawage at a refrigerant outlet side of a

di schar gen@agg evaporator 14. The thernmal expansion valve 17 is a variable
throttle %ism' in which a super-heat degree of the refrigerant at the
refrigerant out [Tae Hsdrohal efpansien dalse hahgea sérdperatiusgp sanaing rpottibni (Hotighomed) ed

out 1t <i clfob TR ELA sPhESRN ocdhan Ara [Ehoa it e e bR GEMIRRET, ..

15 (r ef ri gevepotatdd DAy alfmmhe])malfexphlns|arhm1vmn7es<pamama thmlttkemiaihansrradp ust ed

b h h gt hat - 3

Yt e ant R SSi Meal BedRl bk Betactat 4 1% AR Bles SR LF BrellischdBe o ot or

14 is ?pgr gide b%bo?&oﬁl@rﬂimé@edmm ogaﬂeu?eliaﬁtﬁrétﬁﬁ]ﬂ pﬁedsumrufhh@ceftlgemmtjal is

connecte a.ferr n 0 e | de 0O e e ansi on _val ve

o o br attesloRik P Hoe Bt ne hechorts sl sl oHaratl 14 Sbr e BRI ABeihE)

expasmsi on mefrrgerahi floO BmEXetNDF &he ttherial enpzrhsmr\taluenll& Bajusted lrbytemnmy j oi nt
e and

menber havin orts t hat are used i ger ant

refriger anfneg'ﬂﬁrl"@f@e RaRsM $ &)&f”j’?ﬁ r?'ﬁa F%@ ergggra{n‘h@t ‘?éer‘:ég‘ler%rtl on
18 may be pQiNtisiterdFdhdiistrR Sghﬂ@e evapemLdraM mgmﬁi‘oﬁéreaeata méduterdimitelaties, OF
may be conflz%ured by providing plural 25refrigerant passages in a netal

bl ock menb&} a resin block nenber. [0252] "~ One of the two
refrigerant outlebgnef Pcﬁmbm@homtﬁeuqe é8eﬂrl§et©ﬁt16@wetesiﬂé of tt’methenhat si de
of the nozzle portion 13a of the e glctor E]Qot her ?E the two

r ef PP ger anBXRAELBVEIVBIL/y Frebigingth 8 g dieTnressUres” "!9 W PYE [P‘F"e hermal

refriger a“texﬁdi'ﬁioh%lv@qr?t P& SSthprd, th@@raﬁcﬁ@bﬁronli% is Egr&d-Rey Pintldehberused
as a refri ger ant ‘deconpr essi on means for deconpr e§5| nl%mand eXE‘E nd| ng the

refrigeran aV'%ShH“’%%P‘HtSrtBﬁWr@é‘F%QS ¥ereliiogEnbingt A gegant oUbetE nl'et he
refriger ami:hr@é! vrabf]ozﬁyﬁreh%r asdd antHef brandH -gdiieR a8 Indyehd taiFiganid by BoMdirgt t ed

fromthe nozzle portion
pipes having dlfferent pipe diameters, or may be configured by providing plural
25 refrigerant passages in a metal block member or a resin block member,
[0252]

One of the two refrigerant outlets of the branch portion 18 is connected to the
inlet side of the nozzle portion 13a of the ejector 13, and the other one of the two
‘refrigerant outlets of the branch portion 18 is connected to the refrigerant suction port

30 13b of the ejector 13. The ejector 13 is used as a refrigerant decompression means for
decompressing and expanding the refrigerant, and as a refrigerant circulation means for
circulating the refrigerant- by the suction action of a high-speed refrigerant flow jetted

' from the nozzle portion 13a. A
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[ 0253] The refrigerant passage sectional area of the nozzle portion
13a is throttled so that nmiddle pressure refrigerant flow ng out of the one
refrigerant outlet of the branch portion 18 is deconpressed and expanded in
i so-entropy in the nozzle portion 13a. The 5 refrigerant suction port 13b
is provided to communicate with a space in the ejector 13, where the
refrigera®2p@t port of the nozzle portion 13a is provided, so as to draw

the refrigerant Tﬁ'é %h?érgﬁdpefsﬁﬁ@ geb@or@egmd)fctmm&smmm 18 Bohidugatl soat t er .
[0254] The mixin

ion 13c 1s_provided in EH qlitéc?g a,_downstr eam
side of tHéaLQ EteéSLﬁ@rr@frla@ra.ﬂLts%OVaﬂ@Ot”h%f 'ihsf%ed@ Sﬁ‘ia” L L T T
the refriggy rﬁ(ﬂ% 18 Is%lcorﬁ re@SedladBxarida iMiseHankehyoi ithy nékrpoainarsa, f risw
jetted fro e nozzle portion 13a with the suction refrl%erant draign from
ed

the defri g@frmarwuctiqmrpngnb iEgpOvidasetocionTI iRty Wi owad i 118 RN in
the ejectog,dd tﬂQ‘?@‘?gér@ﬁﬁeﬁ’gokhﬁ tHe ¥bk patibh e 3s3§fomaecﬁ soeds fouhianhe f | ow

S0 as to increase erant pressure in ffuser portion 13d.

15[ 0255]  refrigerartidischarpedifom the second CQ(B‘QFﬂSEOI‘fzdrCI%%I"heﬁ lafesh a shape to
gradual |y @Pgéﬁase t he passage sectional area of the refrigerant, and has
an effect ducing the velocity of the refrigerant flow so as to

i ncrease the refThe gexingporioe 4 3uiserovidestin ithe ejecier 1§ o & dewngicem d¢e afdBe has an

g; fe f%; gg C%glveme@.g} $§ g%ﬁ%fr%%%gxu&ontda& ko) h'tﬂ@’i@ﬁéer&& ﬁdw BB U @

i'scharge si de evapo
connect ed inix theeighvdiedity sefdgeraht fﬂd\fEJaiiIEﬂffmthep’m|¢ Qmim8d3a M@BEB@ SUCthﬂ The

et i ger anteriSesaR OB gp 0SB RI e Rl Hor i 5 e P Boflon 138 41, OO
g?/apor gt edprb;y[daﬁ |mﬂ&te]?>:@rhm1@wrgtntmmmf ahe mixing phetiome3a lgfarneg“@efem’c ﬂgw _r;s_ﬁom :
own by a n i ng action. us, a

fluid to b@s ’HFre@%%ﬁr{G@Qe e?sr'rge &% dgﬁ"r an m&P?ﬁcL di scharge side
evaperat or [ge4sis the air in the refrigerating roomof the
freezing/refrigerat devi ce. 257 3The I fan S I trical
bl ower, in whi cﬁ_ o‘i‘g&ﬁ%r’?ogl%'eh‘kﬁﬁlfp BEOH R a%r\éﬁéﬂe)%gl%ﬁ ”ly gr@v\%s'r% gn 14a
i's control b@ﬁa@é’s@t@@dﬂaf@ of i teagprm;whafsranrmemfmmﬁhemnm of the
refrigerant SUCtIO por

the fj,rst
refrigerant® BQE"P'étt a%?" 'Pﬁr@g’éﬁ @@ﬁ&?@g ﬁ‘%%g%%aéﬁaif ?ﬁ‘éﬁﬁh?e?(?%g@
F]thr E Eer no ][ €3d hﬁ@a;f@ft‘éctt '@frttoﬁvﬁlgnﬁq@mgé@d @?]erg\ﬁoﬁt the mﬁwioégmmttedthecprefkwrecﬁrhe_:}y Ione
0 e refrigerant outlets e hranc rtj on v . e
10, 2he 11 RbEha WG 16 dochatintie R o Ro e Bpretif tﬁ%ﬁﬁﬂ Lo
decorrpr ess yrngirad PortidnNsd,

[0256]
The discharge side evaporator 14 is a heat-absorbing heat exchanger, in which

refrigerant ﬂoWing out of the diffuser portion 13d of the ejector 13 is evaporated by

+ 25 heat-exchanging with air inside the refrigerating room, blown by a blower fan 14a, so as
to provide heat-absorbing action. Thus, a fluid to be heat-exchanged with the
refrigerant in thé discharge side evaporator 14 is the air in the refrigerating room of the
freezing/refrigerating device.

[0257] .
30 The blower fan 14a is an electrical blower, in which rotation speed (air blowing

amount) of the blower fan 14a is controlled by a control voltage output from the control
device. A refrigeraht suction port of the first compressor 11 is connected to a refrigerant
outlet side of the discharge side evaporator 14.
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5m ddl e-pressure refrigerant flowi ng out of the branch portion 18. As the
fixed throttle 19, a capillary tube, an orifice or the |like can be used.

[ 0259] The suction side evaporator 16 is configured to perform heat
exchange between | ow pressure refrigerant deconpressed and expanded at the
fixed thrg[to%g 19 and interior 10 air of the freezing room bl own by the

bl ower fa , and is used as a heat-absorbi ng heat exchanger in which

| ow pressur e r efuitpemant, thesswetiapsida Eeaposatonks it cormested thélat sthbisaelnf hie

action. Thu a flu e ch ef
et on o atastubhits P uR R BT AT AEE B BrbRE ot ST eR TE) e
fan 16a i sisaa sticéeh rdidmldetngpressioni meahd cdapteti atol decorpeest ead rexbbm:th

t) of t bl oner f.an i s 15controlled b ntroI e utput
From t he cRiEopedurr s dygagising OB e pifth Bbreln, 30, 8 o e gt he
second conpy,es@®lladliubs, ahodtTrRe e thd [fke@ah ek lusghr ant 0Ut|6t side of the
suction side evaporator 16. The basic structure of the second conpressor 21

is sinilarl®%8% hat of the first conpressor 11. Thus, the second 20

conpressor 21 '3hé§u@ioﬁ%¥de'e@@;bor§t@ﬁ‘m6Mflguﬂeﬂ t@’ﬁélﬁ?ﬂﬁhé&téﬁ@ﬁﬁ%}@ﬁéﬁ_@@fwm
type second conpressi on nmechani sm 2la i s driven a second electrical -

mot or  21b. lowressuE e igerat decormpresas gRd eanged g Bredratie 49 oA esrior i s

usefh as a SEePH FerHPALER tﬁ@mﬁy ke 5|B@@9rahgiaaeaﬁ@ssf ®ed @8 ANYHaREhsbrbin
refrigerant di scharge“capacit t he second corrpr essi on_mechani sm 2la.

25[ 0261] heat exchpegsrefn guGhariaw-BIRSEIrENreiEAarant3ls SYaROREe®| ¥ @51 to1 3x¢rs
connect ed ﬁébt—%bé(ﬁ'fﬁng%ﬁéﬁ“ ﬂiuécmum ﬁeé%fexéﬂ”éﬁgé&mﬂ‘%hé%mééﬁﬁtoih R -

[0262] The contro evice (not shown |s constructed of gener al | y-khown
30 mi cr ocosystior side g¥apamtay @ptﬂwemm defRagnatingiraoRe |Thﬁé>lo\neaﬁ@n {6aisan

circunt efeé\teaﬁh 2l Bidi nwh.&hr%t&gaﬂtgpeéd gﬁ.vmsﬁmggar %fwg%pﬁ gﬂcfeé' iations

and processeés based on a control progr stor ontrol s
opetft i on cﬁntmdaled byis centee tvoitagd ot fiara e qonlol d.%e 14a, 16a, 2la or the
like. [02 The control device includes a function portion as the
first disc rgla capacity control means which controls the operation of the
first electricalA natigerant] puatinatpars ofi the rsecong Q@hmeg@rc%lpﬁcmmecﬂedn@l ag

means, andﬁe?r C;I)ér@ftot}@@g Refe Lt dr e as%:cﬁ&’r?gﬁ%‘ég%r?ﬂ 38.6 | e@fpgsgnggﬁa&ure%%éol

means whi c e operation of The secon
second compressor 21 is similar to that of the first compressor 11. Thus, the second

20 compressor 21 is an electrical compressor, in which a fixed-displacement type second -
compression mechanism 21a is driven by a second electrical motor 21b. The second '
electrical 'motor 21b of the present embodiment is used as a second dischargé capacity
changing means for changing a refrigerant discharge capacity of the second compression
mechanism 21a.

25  [0261] .

" The refrigerant suction port 13b of the ejector 13 is connected to a refrigerant
discharge port of the second compressor 21. '
[0262] '
, ' The control device (not shown) is 'constructed of a generaily—knbwn

30 microcomputer including CPU, ROM and RAM and the like, and its circumferential circuits.
The control device performs various calculations and processes based on a control
program stored in the ROM, and controls operation of various electrical actuators 11b,
12b, 143, 163, 21a or the like.
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notor 21b that is a second discharge capacity changing neans. The first

di scharge-capacity control neans and the second di scharge-capacity control
means may be configured by different control devices, respectively. [0264]
10Into the control device, detection values froma sensor group (not shown)
i ncl udi ng @Q(iglutsi de air tenperature sensor for detecting an outside air '
tenperatur€; an inside tenperature sensor for detecting a tenperature of
the refrigerati fige courol afedicarindlidesra dmctiempertatuasethef firtsh disthagger tapgcitoom

o opor at 1 SRIBLEu AR SRRk R SR AR AR LR RSP LIS R e N o
pr?\éi ?ﬁd %lﬁmrg@?tcap%@%%angmg mebest ,ancbparammognn ob?rttlbawgsHeslmwtgamdmbdi ment
Wi e a e structure cr| a n i er, di agram
shovh 1 Mo S ontfobiner: MERS SARFaR 101 R OB BE PRI H AR e
turned on,mbie gontihet idexi eqcopaudrehdre dapacty anengies ondarsl ecThé cidst 20

not or s 11b 21b, the cooling

th | r f l4a, ' 1 to b
oper at ed. q‘?ﬂj"@rgefq?@a@'m@f‘tr@'dﬁ%?r&é@é%hﬂiecgpgﬂgéﬁaég?"gﬁépéh&m@g%ﬁ?’%’s’gg\é t he

drawn ref r hpgesrtiredytigerenneepddites, ceseepased refrigerant. The state of
t he refrlgeraril-?@at this time is point a2 of Fig. 19. [0266] -

26H gh- tenf&@ﬁ?yl ure and high-pressure refrigerant discharged fromfhe f| rst

conpy essor 11 fkﬁw’sthlarﬁo%trbh@e%@éj'é’ét&ftioﬁzvah@@dfrd)rﬁ ei”'%éﬁso@% gest aMoli) t he
blown air (outside air) blown by the cooling fan 12a to be radiated and

condensed lpplgding agputsi |ﬁtenﬁ@rat|4re|:s|e§sorfgr) detecting an outside air tempgratWEr Adbr e,
the refriggg Q%&@é}%%é}%& Rf deteniqelidhiiatlie bf BUSefiBbAtiAg fodnakdTah SO

expan5|on va deconpr essed expanded in iso-enthal py t
becone i n inteyies -temgeiiatire vl ﬁl@a@'@e@ﬁgat"@omp@ﬂﬂt\’%‘%‘b|0ﬁ?"389n|ﬁ'ﬁf’laisgfr0m9§m

[ 0267] ?;55?%3 tnﬁ%a?ﬂrégﬁolt Qﬁd%nr?qﬁ%rﬁﬁ AP Qb hticheoviifth FbGopelitingthe trcl.iﬁﬁgerator

refrigeran erant outlet side of the discharge side” evaporator
14 beconesard %ﬁéﬂ@ﬁ@%ﬂéﬂd geg input. The middl e-pressure refrigerant flow ng
out of thegjzg expansi on valve 17 flows into the branch portion 18, and
IS branched Dy the branch portion 18 into a flow of the refrigerant

5f1 owi ng i nt o t Nexipaipetatiop aft therpresat embodisnest egtotheldaradtacirewilbbet he

rlgf rigerang.d Liow fifled Bh nd MENESHLSAR RBMnSYEL! £ Rfdn tﬁé%p%tl&ﬁ‘ﬁm?dh%t or

the operation panel is turned on, the control device causes the first and second electrical
20 motors 11b, 21b, the cooling fan 123, the blower fans 14a, 16a to be operated. Thus,
the first compressor 11 draws refrigerant, compresses the drawn refrigerant, and
discharges the compressed refrigerant. The state of the refrigerant at this time is point
a2 of Fig. 19.
- [0266]
25 High-temperature and high-pressure refrigerant discharged from the first
compressor 11 flows into the radiator 12, and is heat-exchanged with the blown air
(outside air) blown by the cooling fan 12a to be radiated and condensed (point a2 —
point b2 in Fig. 19). ' '
Furthermore, the refrigerant flowing out of the radiator 12 flows into the thermal
30 | expansion vaive 17, and is decompressed and expanded in iso-enthalpy to become in a
gas-liquid two-phase state (point b2 — point ¢2 in Fig. 19).
[0267] |
At this time, the valve open degree of the thermal expansion valve 17 is adjusted
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[0268] In the present enbodi ment, the flow anmount characteristics
(prespure | oss characteristics) of the nozzle portion 13a and the fixed
throttle 19 are determned, such 10that a flow ratio Gioz/ Ge can be set at
an optimal ratio at which a high COP can be obtained in the entire cycle.

Here, the flowratio Ghoz/Ge is a ratio of a refrigerant flow anmount Ghoz
f1 owi ng t csathat eper Beagislegicsipdino2ia Fig. tDFof thsichigerant abing rgftigeradeoutitbwi ng

tovard nesdeic! Ger GRlnabif SlRNepRblaick3hs ddZRR o DlhRediAfeddpaant Fhow ng

into the nozzl%e por e ejector branch portion 18 is
deconpr es srifidienptessuparedegerayt floénanuit of Ereibermal @Xnﬁﬁloﬂ rvaive 37 disns &9 theoi nt

c2 point B@ﬁbﬁ’t n 13a,
t he pr ess&ﬁ%n(‘éﬂnﬁebr d@%&%ﬁ? l’érg ﬁeg@ywbrﬁﬁ conv@?% t(% %ﬁ?‘ﬂ%ye:rgg@ggﬁgfr)gy of

t he & ef ri gitoveing intatie: ndzele peftiondda ahthel ajeqtest 13eahdw fiow af thegefrigpaaifiavwingm t he

i schar goantt G PREbEBE ek At B PR cun i o i he o) ector 18 from

the refrigm@eesl suction port 13b of the ejector 13, by the refrigerant
suction action

f 270
Terr ] gerant b o Thah? ke eyl AR nd, SRR B bl oo
refriger an@haetrc@gmm?) [tg?mf?]memzzgr‘c;{mmlgmtaarﬁlémfe ifimed lzmotltlellfbaradetermmedt sumz |hgn‘
o :
ToaiG) Pretnaf actear e i Gh S B8 520 A1 SaimS B At fuldls Richi S RPBE" ' 90

That is, paasReeirsetdnaradycl elefes tiRMow GEd Gnnz/G&es drétfmcferrrefl@etanbfhoMSd as
toward downstream so that t reféovgerant s.canverted.

Lo The pr cASONTE IS RWITEHBr BB OB SVERY 108 & 8 A8 Agreh oS BpUas s BSHRS he

refriger a”fom(ap@tﬁétreﬁrgfe?adt@u&ioﬁ pottA3h. [ 0271] The refrigerant flow ng
out of the diffuser portion 13c flows into the discharge side evaporator

14, and |SQ¥@aborat ed by absorbing heat fromair inside of the 68

refgd gerating rapdlefigeiit Bywingantd! @eaiozil@modiba (F0bfthe fdectsr Wfroh W 1 n
Fig. 19). Thus, the air blown into the interior of the r frrog‘i!ratr ng room

i s cool ed. braRgh estionefLg; @eﬂ&@ﬂmﬁ"ﬁ%ﬁﬂi o GXPEed Y s ANEY PR e 1éd dPor at or
14 is drawgsicbBpy Qﬁ).rﬁtl d2st rg&ﬁmﬂzqsSmthéldec@ﬁsresﬁo@@ﬁ@émgdn ag@iendzaei nt g2

"point a2 1n 5[ 02
portion 3a, the pressure energy of the refrigerant is converted to the speed energy of
the refrigerant, and the refrigerant is jetted with a high speed from the refrigerant jet port
20 of the nozzle portion 13a.  Thus, the refrigerant discharged from the second compressor
21 is drawn into the ejector 13 from the refrigerant suction port 13b of the ejector 13, by
the refrigerant suction action of the jet refrigerant.
[0270]
Furthermore, the jet refrigerant jetted from the nozzie portion 13a and the
25 suction refrigerant drawn from the refrigerant suction port 13b are mixed in the mixing
portion 13c of the ejector 13, and flows into the diffuser portion 13d of the ejector 13
(point d2 — point 2, point j2 — point €2 in Fig. 19). That is, passage sectional area is
enlarged in the diffuser portion 13d as toward downstream so that the speed energy of -
the refrigerant is converted to the pressure energy thereof, thereby increasing the
30 pressure of the refrigerant (point €2 — point f2 in Fig. 19).
- [0271]
| " The refrigerant flowing out of the diffuser portion 13c flows into the discharge
side evaporator 14, and is evaporated by absorbing heat from air inside of the

68



On the other hand, m ddle-pressure refrigerant flowi ng fromthe branch
portion 18 toward the side of the refrigerant suction port 13b is
deconpressed and expanded in iso-enthal py at the fixed throttle 19, thereby
reduci ng the refrigerant pressure (point c2 point h2 in Fig. 19) The
refrigerant deconpressed and expanded at the fixed throftl fl ows
into the SEFCIEENNGreRN ey PyEsblawer famddd Bjowgtgora?'@{jg%? Fg%ﬁg Pbi HiSheat

fromair 'tgé'a%mnm@tﬁé ﬁ‘@@ﬂoﬁ‘%f'ﬁ@@frxdﬂré{m@ foymtif eodlb@nemefca 9ré:ﬁ?enéﬁ@| nt h2
- > poi nt g. he air blown into the interior of the

freezi ng ritowing @Ut@émﬁe@éChF@E'ﬁﬂe evaporator 14 is drawn "ﬁ%@ega%t POPISSEEFAnTS | owi ng

out of th at 0] into the 15second conpressor
21, and 15 CBEER R AR A R TERY 15) A (s time, the

contér ol def@R2€2] control s operation of the first and second el ectrical notors

11b, 21b such t Bﬂtthé:gﬁe? 'Flalruﬁ1 Ei‘mﬁﬂi% ;fr@ss Hééglje?r' fark 'ﬁ@wﬂg%n? Eﬁet erBﬁ‘ch portion

refrigeration cycle roxi mat €l he maxi mum
val ue. Spet$ fowaad the, sige @‘9:9& mfngerammstlmrgport i3bis decoranr@asadennremwad it st and

second ¢ mat el y
ooal” SRR R ARt fo FeRef S B desaRRpaRpL) TRt 2 )
second conﬁrmntlhinn figcb@)ni Ihe refﬂgeralﬁrbcorﬁmmp and expandgthattha fixechdrate e
amoynt ent f
rort ger antS filohnesudion e giBF LG hi o Rhorplen L HAREINEAG I
conpr eSSOFiﬁsndié oft&é f%bzmgmbmyft&mwmby thedﬂ@.we”ammmmbhzt—heoeh&haﬁgylﬁf t he
refrigera pre r h nd conpressors 11, 21
is AH2, th '{§o s‘glP‘HH @Pgﬁ‘%'i” T@‘ej”?eg'f‘ﬁ%"%ﬁ %ﬁ’ﬁ;‘?b AH2. [0275] For
exanmpl e, wypr3the rotation speed or the pressure increasing anount of the
30 first and se nd c res rs. 11, 2 S LGre r.e_of the
refrigerant is i ﬁ%ﬂ@%‘ée{g'p ?'P‘é'&gi%’ﬁoﬁt@ﬁtsugp tsﬁlg %q%ta?}%ﬁ@aﬂrﬁ%&etge
I ncyasi ngsddifd @@ﬁ]pl%lssdrmr aabie camptﬁsted%bomﬂlmf-* pﬁdmt ]em Fial 19). Arthishinge, case,
OB o o e taStok op o B Hik SRS oL e RO L B o5
| ~ such that COP in the entire cycle of the ejector-type refrigeration cycle device is
approached approximately to the maximum value. Specifically, pressure increasing

amounts in the first and second compression mechanisms 11a, 21a are controlled to be
20 approximately equal, in order to improve the compression efficiency in both the first and
second compression mechanisms 11a, 21a.
- [0274] |
When an increase amount of the enthalpy of the refrigerant is AH1 in a case
where the refrigerant is compressed in iso-entropy in the first and second compressors 11,
25 21, and when an increase amount of the enthalpy of the refrigerant actually pressurized-
in the first and second compressors 11, 21 is AH2, the compression efficiency is a ratio of
AH1 to AH2.
[0275] _
For example, when the rotation speed or the pressure increasing amount of the
30 first and second compressors 11, 21 is increased, the temperature of the refrigerant is
| increased by fraction heat of the refrigerant, thereby increasing the actual increase
amount AH2 of the enthalpy. In this case, the compression efficiency is decreased in the
first and second compressors 11, 21.
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The refrigerant flow ng out of the second conpressor 21 is drawn into the
ejector 13 fromthe refrigerant suction port 13b (point j2 --4point e2 in
Fig. 19). [0277] 5The ejector-type refrigeration cycle device 10 of the
present enbodi nent is operated above, and thereby the foll ow ng excellent
effects can be obtained. [0278] (A) Because the flow of the

refri gerar®27Y&l branched in the branch portion 18 such that the flow anount

ratio Ge/ Gnoz b?ﬁ@@ﬁgérﬁﬁﬁ‘i@wﬂ?‘%ﬁﬁf thlseMbrABHRlesE@ 210 diahe I8 tiﬁ@%e‘éét@rer ant
can be suitably supplied to th the discharge side evaporator 14 and the
suction sithefremadpereftigrantauctionugnrt E3ulrolY JATtRobY eé dhFiBelBxerted in both the
di schar ge [%' g%evaporator 14 and the suction side evaporator 16, at the
sanme tine. F 9] At this time, the refrigerant evaporation pressure of the

di s¢har ge si de &heysigckardypel sefligerbigroayde idaviee 3P eef st eprprans AMIOZERENBYS t he
second con%)deg% grgb&)e gngtﬂ§&g&bé}%¢jﬁiwg&é,|eﬁpem %?gbetcfb‘?aiﬁéd?er hand, the

refrigeran _ ratfon pres suctiron side evaporator 16 is a
pressure i[ip@@8] ately after being deconpressed by the fixed throttle 19.

[ 0280] 20Thus, e, refrigerant .ev | QF 1 I i 1t '

evapor ati on ten@re%chyggﬂgfl%lﬁgﬁ}eﬁgﬁfa_%ﬁéng{ﬂs&ﬂé‘é@%@gﬁé\% gﬁ#b%@gﬁ)ﬂ blg sr"rlgtlzle

| oVér t hanthtshehe @bwi greountt rativ GegGadd becopressisuare optimal flaf mmpunhmatio, the

evaporation.te ratyre) .of, the di.s I i ' sul t,

Chalhl achomgisan e aidbi! b a0 S8 pRETE Bk Aidfordty 14 onl the

refri ge[ at éutgo:ﬁ Qaendvaptirator agl ?Vhdsggmﬂinlg!auﬁmz cairh;ia exeeted lilu;bbtblrthﬁicﬁh_eharge '

evapor at or can be a [ ool in r ng.room havi ng an

ext regel y $'%%_\FY Z‘iira}?‘cj‘?rgft%géﬂ% Side ‘?"apc’%%ﬁrgﬁn?tttﬁ%%’?)gé‘gﬁr errb_ogi gent , the

second conpReepor second conpression nmechani sm 2l1a) is provided.

Therefore, for exanpl.e, even.in an aoperation condifiqn.in which a essure

STt oronee bt whbIBUTEJRE FruedaievabT pioL b e Ao P BBl

][ Ief 49 fer ?Ru ibécéiﬁ‘@srt Rag presklier grossudiasr Bashagedohe chinpressorinand the tigfushri ve
oW O e ejector

e eS0T A ek b B oSBT SRS e e gL
of the ej egiBbrater FRR DFreSIPP IreMBMEERN dfer bamgaResapriesseddy thbgixee toote
conpre55|'051§.nechan| sm 2la.. [0282]
[0280]
20 Thus, the refrigerant eVaporation pressure (refrigerant evaporation temperature)
of the suction side evaporator 16 can be made lower than the refrigerant evaporation_
pressure (the refrigerant evaporation temp'erature) 6f the discharge side evaporator 147
As a result, the discharge side evaporator 14 can be adapted for cooling the refrigerating
room having a low temperature, and the suction side evaporator 16 can be adapted for
25 cooling the freezing room having an extremely low temperature. |
[0281]

(B) In the present embodiment, the second compressor 21 (second compression
mechanism 21a) is provided. Theréfore, for example, even in an operai:ion condition in
which. a pressure difference between a high-pressure refrigerant and a low pressure

30 refrigerant is decreased thereby decreasing the fiow amount of the drive flow of the
ejector 13, that is; even in an operation condition in which the suction capacity of the
ejector 13 is decreased, the suction capacity of the ejector 13 can be suppiemented by
the oberation of the second compression mechanism 21a.
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Furthernore, the refrigerant pressure is increased by the pressurizing
action in the first and second conpression nechani sns 1la, 2la and in the
di ffuser portion 13d of the ejector 13. Thus, as conpared with a case where
the refrigerant is pressurized by a 5single conpression nmechanism the
driving power_ of the first and second conpression nechanisns 1la, 2la is
reduced t HEZ8%y i nproving the COP. [0283] Furt hernore, by the

pressuri zing acki@ikrRbre, Rige Fffiddise preRlitd @Mnckdted bhehs pristoningraetisnire of
the first conpression nmechani smha can reased

] ] n be in th_re%reb\é red inig t he
10 dri vi nghpéiiand seqond Cpmp@SSle%mﬁF@EW@ei%ﬁﬂ%Nﬁ%{. usen a'ﬁ'af"t’fg%ﬂ,
because ! NRcRILATUBE Fhild 85 ENAGraPHHE BtaldRhetehs RGKAR 1 iressantkd iy

di scharge pressure in e respective first and second conpression
mecHani snssingie compeesgem Meshasdudag driving Roveh PEENG fist aig FRAPBG EMPHESTipTE

respecti vemgéﬁaﬁgsrﬁqtqﬁ;%gqe&;eg@fﬁ%quﬁ,p@m@afﬁg@@p ha, 2la can be inproved.

15[ 0284] present e i‘'ment, the refrigerant discharge
capacities[0@B3k he first and second conpressi on nechanisns 1la, 2la can be

respecti vely | ndgRendgpl tggﬁppas&aza@néégg? fo 13 ciff0Shr TRARIACH R, B &caah

notors 11b, 21b. I essi iciency In'the first and second
conpr essi opresserd afths fisst bhenprezdian owohadrisre { faean badngrepsedy beraby redchpdhs

As resul . -even i atl.on.d . u 4t he j oW is
caulea”t nerai PRuRETh e 5 bRt dh sthai; AP iy pEELSE he B LS
13d, the epresdupe -dffgpencechetivgar dd sirctioy qiressurey ank theadistgrga atsssurggerthe ed
with a high COP. [0286]. 25Therefore.. | n. i.gel.atyl Vi i An

whi oht ne [BEREER {1 #1: FeR0E ol B R R 2 f Ll Rl fe T
| ow .pr essuggngredgidrgeffiainncyi is tharagpective firsaadpeeandicomaraseibn mgehanisrohiieycl e
device in ich the refrigerant evaporation tenperature of the suction side

evapor at or 24BCANPGIBWRES  to a very | ow tenperature such as -30C - -10 C,

t heigf f ect (@841 he present invention is extremely effective. 30[0287]
(© In the ejector-t era

embodi nent, ref £7 §& é’rr‘)?ger;tle%?r/@ 'S %H?’g r%i%iglgﬁ%ng :‘s’%fﬁﬁge%%pg{;itiésgﬁﬁ:ﬁéEis%?ﬁ‘ni1t he.
radi at or 124daRd bsmpebsiePmktienishiting, Eaamhor rdgiebiivel)i isdépendentiyiciangedapor at or
14 the fi rﬁ';[e f(i:rgt nrdesse?:grqd gi%ctrical motors 11b, 21b. Thus, the compression efficiency in the

first and second compression mechanisms 11a, 21a can be effectively improved.

20 [0285]

As a result, even when a variation in the fiow amount of the drive flow is caused
thereby reducing the pressurizing capacity of the diffuser portion 13d, the ejector-type .
refrigeration cycle device can be stably operated with a high COP.

[0286]

25 Therefore, in a refrigeration cycle device in which the pressure difference
between the high pressure refrigerant and the low pressure refrigerant is large, for
example, ina refrigerationlcycle device in which the refrigerant evaporation temperature

" of the suction side evaporator 16 is reduced to a very low temperature such as ~30°C -
" -10 °C, the effect of the present invention is extremely _effective.
30 [02871 : _
' (C) In the ejector-type refrigeration cycle device 10 of the present embodiment,
refrigerant flows in this order of the first compressor 11 = the radiator 12 — the branch

portion 18 — the ejector 13 — the discharge side evaporator 14 — the first compressor
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11. At the sane tinme, refrigerant flows in this order of the first
conpressor 11 --* the radiator 12the branch portion 18 the fixed throttle
19 --+ the second conpressor 16 the ejector 13the discharge side .
evaporator 14 -* the first conpressor 11. [0288] 5That is, because the flow

of the refrigerant passing through the evaporat such as the djscharge
si de evapoilat 8¢ theusampytiigereigard rﬁ*o‘{%’?(ﬂéﬁ‘éﬁ/&ﬁﬁa %}e f'ijfét IR mEsT 1n cg?ecul ar,

even when gy b Catimtafit pdrtidH 16 ahatioed Birbtie flgr— thssetoridsdoniebssemond
conpressors 11, 21 is mxeoF| n the refrigerant, it _can Elrevent the oil from

stayi ng i rtthe ejfckos Adrgdhe digehasgapdn aapprater ind tha firR&oorEsiYn Lsi de
evapor at ory §8] 10[ 0289] (D) As conpared with the ejector-type

refri ger-atﬁ oncycle device of the patent docunment 1, an accunul ator as a

di séhar ge- si de §hat-s,ibgoausesod fow pbihegafiige@nt assingdhfaughthen/agerdiar sHC'si de of

the first O{H%rzﬁgﬁ'&: e;'gifle E%é?tépgét RIS s £0SH sidB dvBSorSak 116 ne2bmbs 6

ejector-type refrig 0 evi ce 10 can be reduced. 15[ 0290]
(E) In additilan evémwhérea jubsisaiion ofl cteficoanesar oll)herchia SkstBne sedead FRMPERIERSi on

val ve 17 t} iy [i 2. A IS¢ ' .=k essur e
ot de- decorpy &S R BLIE - Figbpkrt cof PEHEPe o Haihy [nk BRciirgtsit 2o
nozzl e poréiaporaiddd4aindtihéhejuetiomsidd 8vaparattreléuari ed in accordance with a
I oagq vari awzgﬁ in the refrigerant cycle. As-a result, 20even if |oad

0

fluctuati ses, the refrigerant cycle can be stably operated while
havi ng a hi gh. COB) Af @@8padred with the ejectorttype Befdgeration tyeler édvidegeftthe thatent

deconpressed by the_thermal .expansion valyv S -1 gui

t wo- phase SQCHFén% bo?[ﬁlac‘f}‘émi'iﬁmﬁg@? al???‘?rgg‘a%f‘% é%iuq(@"c{ g&é%ﬁ%ﬁ%ﬁ% %wbog’?%nt‘ can
25f | ow i nt BorhhBe BaZish CidB@F theofrsd&mméssbh el .ej Baspthe pBoducD@BRIN the entire ofhus, -
it is conpared with a case where the liguid refrigerant flows into the

nozzl e porEhe@ﬁeq@'ﬁyp%@?ﬁlﬁl%@t'%‘fcyfjﬁé%r”&? P‘&é@ﬁ’ Bﬁfec{uﬁgfhe nozzl e portion 13a
canibe facfdroppted, thereby. 30 inproving the nozzle efficiency. Thus, a
recovery energy anmount IS increase

i ncreased in t héEXNAddLe, ifdhe PGReNESH! %g@g&f&%‘%&%ﬁ%@%@%ﬂ ?R’fuj%gl?a]s
17 that is a variable throttle mechanism is used as the high-pressure side decompression
means, the refrigerant flow amount flowing into the nozzle portion-13a of the ejector 13
can be varied in accordance with a load variation in the refrigerant cycle. As a result,
20 even if load fluctuation arises, the refrigerant cycle can be stably operated while having a
high COP. '
[0291] |
(F) Because the refrigerant decompressed by the thermal expansion valve 17 is in
‘ the gas-liquid two-phase state (point c2 in Fig. 19), gas-liquid two-phase refrigerant can
25 . flow into the nozzle portion 13a of the ejector 13.

[0292]
Thus, it is compared with a case where the liguid refrigerant flows into the nozzle
portion 13a, boiling of the refrigerant in the nozzle portion 13a can b_e facilitated, thereby
- 30 improving the nozzle efficiency. Thus, a recovery energy amount is increased, and a
pressure increasing amount is increased in the diffuser portidn 13d, thereby improving
the COP.
[0293]
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Furthernore, it is conpared with the case where the liquid refrigerant
flows into the nozzle portion 13a, the refrigerant passage area of the
nozzl e portion 13a can be enlarged, and thereby the processing of the
nozzl e portion 13a can be nade easy As a result, the product cost of the
ej ector 13 can be decreased, ther reducing th c 5cost in the
entire of the ef‘WERHMOEyds ?%F?qr%fg\“’é'ﬂ FishCasg & r @9'?* TEfTIOpigRBUqWS it h

enbodi mentghe nozzle Boﬂuentm ﬂfe@%ﬁfﬁer#ﬁ’%%aﬁ@%?aa asmerhotzb@ pBRlchr Bas@heat i ¢
di agram of Fig he arrangenent e thermal_expansion valve 17 of

the 11t h emodident th%EWﬁ@éQFessiWa*he Gzzla ROTEOEL Hr GOQRT IR, ¢ he
thermal exgaiehRlo éf%o.?}l%f e BECANGRAGN R RofeBldd, BREEN e ARARANE phdAR L e

outlet si ranc ortion 18 to the inlef sid ozzle

por 5 on 13Qst inrthwgtlremthqo%e@gr wparefdgeratipropyclgsteviée pbndi ng to t hose of the
11t h enboct Q@ﬂt are indicated by the sane reference nunbers. This is the
sane also"in the followi ng drawi ngs: O her configurations in the present
enbodi nent(13heeraipadiment) t o 15t hose of the 11th enbodi nent. [0295] Next, the

operati on of Nty S5O LHRBIRRLE! A%h Hhi O EXEh SRV har or Ui resent

enbodi nent wi | | escr | ‘reference to ramof Fig.
21. Regar dirmggémhentsofgiie ﬂwadmaiaaxpm@mhmlvaeﬁ iof érenhithserabiastiment iFicganged, t he

f
a1 Pabet o Bk & U4 BEERICTnR Gt ik e SRR THEE 17 Bl Bangea.
The sane irsfrigdeaot passbge frbmethwtznhtlemdajofa:geamch pottioa 118ctbltbavinm smmﬁdhment S.
0200 oncHeubSoBkECLEL: L1, 561 PRI G RoiRE ool 8 0™
flows i Plt cenﬁﬂ;t;d;r?ﬁamél}nﬂmatedmyttﬂ;@samtéfemndrrramﬂmet 0 | blshlst|ia61etxraa‘ce:akIsquj;‘:3ltme:c otnh18‘
into a refri an o the no on e
el ector 190G, Fatiinds ERE" barialiBHh o i R ROGSIREN By ¢
suctsi on panbseldhefi ithhemigjdenémr 13 (point b4 in Fig. 21). [0297] :

[0295]

L

L

Next, the operation of the ejector-type refrigeration cycle device 10 of the
present embodiment will be described with reference to the Mollier diagram of Fig. 21.
Regarding the signs indicating the refrigerant states in Fig. 21, the same refrigerant

20 states as in Fig. 19 are indicated by using the same alphabets, but the additional signs
behind the alphabets are only changed. The same is adapted for the Mollier diagrams in
the following embodiments.

- [0296] _
When the ejector-type refrigeration cycle device 10 of the present embodiment is

25 operated, refrigerant flowing out of the rac_liator 12 flows into the branch portion 18, and
is branched by the branch portion 18 into a flow of the refrigerant flowing into the nozzle
portion 13a of the ejector 13 and a flow of the refrigerant flowing into the refrigerant
suction port 13b of the ejector 13 (point b4 in Fig. 21).

[0297] _

30 - Furthermore, the high-pressure refrigerant flowing from the brancﬁ portion 18 -
toward the side of the nozzle portion 13a is decompressed and expanded in the thermal
expansion valve 17 in iso-enthalpy to become in a gas-liquid two-phase state (point b4
—point ¢4 in Fig. 21). The refrigerant flowing.out of the thermal expansion valve 17 is
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30Furthernore, the high-pressure refrigerant flowi ng fromthe branch
portion 18 toward the side of the nozzle portion 13a is deconpressed and
expanded in the thermal expansion valve 17 in iso-enthalpy to becone in a
gas-liquid two-phase state (point b4 point c4 in Fig 21) The refrigerant
fl Onm ng out of the thermal expansion valve 17_is econR{e sed ap
expanded biEC@fh?éFEﬁ‘éﬂjzar@ %ﬁ'ﬁd@rﬁﬂtﬂ@a NPEZiq BW'%@?%WSQ‘BWQHV g poPHEt da in
Fig. 21). q%% @W t he ot her hand, high-pressure refrigerant flowing from
t he branch por on“18 Stoward the srde of the refrigerant suction port 13b
i s deconpr[®3%&d and expanded in iso-enthalpy at the fixed throttle 19,

Uher eby T educi ngthe el fLALTAR 8BRSl RBiEdrom R fbridh £ O

21). O her opera on"T1s si nbodi ment. Thus, even
i n tshe st riowrd theodide b ther efrigerans ebditineart 13k fredecampressedape exganped i) to

(F) of t heﬁ&éh@rg@"%gﬂﬁéﬁ@x%@ftﬁ%@ﬂéjﬁ CtR%@b{‘?éélucrﬁQ B:l%r%%rgeerant press%rér(b&ﬁtr gpre, in

t he presen ri-ger art %/ness or
li qui d"ref+i geinahe i &iy. (93) br@theh egeration ise5|mrla‘ntahthab|0f |thm 11tp. empodirsedasy f or

the refrigerant fl.own t of.th nch
portion 18'A45 BEY 'H\#ée %EH#) H—E? &S%ei‘?g'%é h%ﬁ#‘rp%@% e wrle Cfsa%lgts( ta:? :
fl ow of ga&théqmttﬂerhMm@&SEnb’éroﬂataim@erant i s branched-in an ununi form

state bet\/\fqeég he gas refrigerant and the liquid refrigerant. [0300]
Thu¥ the anount ratio Ge/ Ghoz of the refrigerant branched at the

branch portion Fgrie@mobs !ﬁﬂﬁé @mﬂtﬂembodimemptrefr@éraﬁﬂ bavirgyren ektreracly dow
thereby f ugrftyptgsrs olr l_lquzg fn 8erant can bc%:rzanched in the branch portion 18. 1tis easy for the
refrigerant flowing out of the two refrigerant outlets of the branch portion 18 to be in a
homogeneous state, as compared with a case where a flow of gas-liquid two-pha‘se
15 refrigerant is branched in an ununiform state between the gas refrigerant and the liquid
refrigerant.
[0300]
Thus, the flow amount ratio Ge/Gnoz of the refrigerant branched at the branch
portion 18 can be approached to an optimal flow amount ratio, thereby further improving
20 the COP.
[0301]
{13th embodiment)
In the present embodiment, as in the entire schematic diagram of ‘Fig_. 22, the
fixed throttle 19 of the 12th embodiment is removed, but an expansion unit 20 is
25 provided instead of the fixed throttle 19. The expansion unit 20 is used as a suction side
decompression means in which the volume Is expanded so as to decompress the
refrigerant, and converts the pressure energy of the refrigerant to the mechanical energy
thereof.
[0302] '
30 In the present embodiment, a scroll-type displacement variable compression
| mechanism is used as the expansion unit 20. Another-type displacement variable
compression mechanism such as a vane type and a rolling piston type may be used. In
the expansion unit 20, when the refrigerant reversely flows with respect to the refrigerant
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[0301] (13th enbodi ment) In the present enbodinment, as in-the entire
schematic diagramof Fig. 22, the fixed throttle 19 of the 12th enbodi nent
is removed, but an expansion unit 20 is 25 provided instead of the fixed
throttle 19. The expansion unit 20 is used as a suction side deconpression

' h th IS, to d th t,
and conver T2 e (Bre EEHPanE NS YD RSP GEEaii TG NS hothar e

energy t hetﬁﬁﬁresi&ﬁﬁélha%%hﬂ thB @otRfis eidft Rdededentas 1 oaq;ru@ lthe tneRBanical
di spl acenent vari abl e conpressi on. nechanismis used as xpapsi on uni t

20. Anot he?ﬂei"‘;%@oﬁ'it‘%lea%"@%‘ﬂh' &/FARFNE IS IBIRESF Py 95 EY3eCas a vane
type and ag3gl3¥| ng piston type nay be used In the expansion unit 20, when
the refrigerant reversely flows with respect to the refrigerant flowin a

case® where the o '§ptianshefhof 9 gengrpios 2@6%‘?'@@3\’ EPNNeEieH &p thgiotalion sbaft 8§ t he
conpr essi the”@%ﬁﬁ?§ Mnitt 5¢ rm@bé%tﬁp Qbé du?pdt@te@cﬁ'ﬁalsé’né‘@ 1y Qrbdiihg the

mechani cal ener rotation energy) while refrigerant is econpressed by
expendi ng tnea@hamﬂab rAmergyo 9ot grom othet Blﬁ?ﬂ nsiRaf ¥nibHf20a 1¢dher eledricat orneray.

directly Cg:glﬂ%g?‘nﬁ% b E!P&nﬁé?%ﬁér‘g? r&u?&??%g?en%ﬁo%%‘%% iHRl Eatf]% R 20H2e

gener at or utputs electrical en converting mechani cal ‘ener gy

out put f r ofthen eormqmt@nsanmm&ram af ghe W@S@t@mﬂwt ansimglar trihosthefither e, .
t he,el ectri%I enfRgiERhtOut put ‘fromgenerator 20a is stored in a battery 20b.-
Ocher conflguratlons and operation of the present enbodinment are simlar to
t hose of tHB04D12t h enbodi ment. [0304] Therefore, when the

R g L e VAL
can -be obt ambedimebuts absataehawgyoref the isemeyeftaats be in {A) due) iof thhelihtire
15ej ector- E%Bgdlh%];wf E:a%eg@ Bg)t%%e(d‘y Ex.lltealgeéﬂe?&y é@iciemﬁ&%] be improved in the entire
15 ejector-type refrigeratioh cycle device 10.
[0305]

That is, in the present embodiment, the energy loss, generated while the
refrigerant_ is decompressed and expanded in iso-enthalpy in the fixed throttle 19 of the
12th embodiment, can be recovered by the expansion unit 20. Furthermore, by

20 converting the recovered mechanical energy to the electrical energy, the loss energy can
be effectively used. As-a resulf, the energy efficiency can be improved in the entire of
the ejector—type refrigeration cycle deVlce 10.
[0306] _
The electrical energy stored in the battery 20b may be supplied to various
25 electrical actuators 11b, 21b, 123, 143, 16a of the ejector-type refrigeration cycle device
10, or may be supplied to an exterior electrical load other than the cycle components.
[0307]
The mechanical energy recovered in the expansion unit 20 may be directly used
as the mechanical energy without being converted to the electrical energy. For example,
30 the rotation shaft of the expansion unit 20 can be connected to the rotation shafts of the
first and second compression mechanisms 1la, 21a, and the recovered mechanical
energy can be used as a supplemental power source of the first and second compression
mechanisms 1la, 21a. In this case, the COP of the ejector-type refrigeration cycle
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That is, in the present enbodi nent, the energy | oss, generated while the
refrigerant i s deconpressed and expanded in iso-enthalpy in the fixed
throttle 19 of the 12th enbodi nent, can be recovered by the expansion unit
20. Furthernore, by 20 converting the recovered nmechanical energy to the
el ectrical energy, the |oss energy can be effectively used. Ma result, the
ener gy effﬂ%WQ%ﬁ%?hﬁdwpﬁyeanproved inthe entire of the ejector-type

refrigerat {0908 ycl e device 10. [0306] The el ectrical energy
stored in the battery 20b nmay be suppljied to various 25el ectrical, actuators
11b, 21b, 12a, Th8 mabanil ekeyeReRLEd Nyihe PRNTYernit 7o MayyRg BSededd Be 10,

or may be ér‘il{?rgﬁsis&frcé Of 3R &&%%F InRdch @b & Ckdrl S@mpled 20AyNMR8I mblP @R (Be #&%Ake
conmponent s. 7307 The nmechani cal energy recovered in the expansion
uni t5 20 magxtBdorgnaciing. y In &uei case, teamerbaniaali AGravaREIVGIEAMD i BXPapEIpH ynit
converted i , . i t il haft of

t he expans?@ﬁélﬂﬁ? ? i:o‘;%d é%ﬁﬁk]gﬁggﬁ%é\ét (Il}gj r?zgi)é?%p?igg gt@\i”g%&sp ﬁgﬁfst%g[h%’?n&ﬁ %géf irst
and secondussshps es sixtarionuuachines nn thisacase] dhe megharial caergy deeayeredcindhecal

ener gy Ca”%nﬁﬁﬁ%@%a@ﬁﬁg@@ﬁg?f‘nefﬁ Isngg(gyer ce of the first and second

conpr essi ol mechani S , the COP of the ejector-type
refrigerat [039¢ycl e 75 device can be inproved. [0308] - The '

mechani cal r : ered in the expansion unit 20 may be used as a
dri\1/ ng so&ﬁ@ge%c’é‘ﬁ‘%ﬁg erior machi ne. For exanple, a flywheel may be used

as the 5 exteri an thephesert ehbodiment, eadre the adirascismticadiagarerafyFig.eSpasr ed i n
t he expansion uniit 20 can.he. stare i | ¢ ener v spring
devi ce ( sp!"f‘ﬁf ngﬁr?xﬁ ng%ﬁ);'a’o’g W%%ﬁ%&rﬂqe@g{ﬂzﬂuﬁ}g ﬂ&cﬁ%?ﬂﬁ%%aﬁ&t ﬁ gmiase,

t he ‘mechaniopapresnes giierrettigeeneth the dytie aex heatsxomnged tis 20dchwitheespedried as
an el astic_enerqgy., [030 10( 14t nmbodi ln the present :
enbodi nent Fhea@e&ﬁr- 8rﬁbﬂ?ﬁé%ﬁ‘f%‘ﬂc@qh@@ﬁ%Hthe”l‘?Pa‘meE , an inner heat

exchanger B®B10in which the refrigerant flowi ng out of the radiator 12 and a
| ow- pressure si q,%ﬁrefri er i n the$cycl e are heat exchanged. is. added

nt
with respect to e FENGE -PEIRGEFIA JorfQt iRGHOETRY Nefly PEEaHY FFMSEE 11t
enbodi nent yefdgdrB31@bwing through a high-pressure side refrigerant passage 30a from a

refrigera'nt outlet side of the radiator 12, and a low-pressure side refrigerant flowing
through a low-pressure side refrigerant passage -30b. More specifically, in the present

_ 20- embodiment, the refrigerant flowing out of the radiator 12 is the refrigerant passing
through a refrigerant passage from the refrigerant outlet side of the radiator 12 toward
the inlet port of the branch portion 18. In contrast, the low-pressure side refrigerant in
the cycle of the present embodiment is the refrigerant to be drawn into the second
compression mechanism 21a.

25 [0311]

As a special structure of the inner heat exchanger 30, a double-pipe heat
exchange structure may be used, in-which an inner pipe formirig the low-pressure side
refrigerant passage 30b is provided inside of an outer pipe forming the high-pressure side
refrigerant passage 30a. The high-pressure side refrigerant passage 30a may be

30 provided as the inner pipe, and the low-pressure side refrigerant passage 30b may be
provided as the outer pipe. |
[0312]
Furthermore, refrigerant pipes for defining  the high-pressure side refrigerant
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The inner heat exchanger 30 is for perform ng heat exchange between
refrigerant flow ng through a high-pressure side refrigerant passage 30a
froma refrigerant outlet side of the radiator 12, and a | ow pressure side
refrigerant flow ng through a | ow pressure side refrigerant passage 30b.
More specifically, in the present 20 enbodiment, the refrigerant flow ng
out of t hepassatieilaend the lgwtmesspiefsidegeiriantanbhrssagryP Aornaytg RoBdeddyirazdGant

passage f rtB%%]ﬁ gé%‘;%h%‘i{gg @Eru&HFr?'. eg)tr?é'lr‘éﬁnﬁ?ju rdthfs Er?t‘ﬂ'ﬁ gFélgént@nﬁo%WrﬁaFé”' e

inlet port ortron 18. In contrast, t OW- pressure side
ref ri ger ardimitar to higosey€ ke bthembogimssbnt enbodi nent is the refrigerant to be
drawn int O[Pélgﬁusecond conpressi on nechani sm 2l1la. 25[ 0311] As a
speci al st re of the inner heat exchanger 30, a doubl e-pi pe heat
exchange struct Ned, by dperatisedif tha ejpitohtyas refiigeratiph gycle dievicagiG pe the

| ow pressure side,refriger . ' .dag. L nsl ut er
oi pe. tor m e emeiidsP SUEH: dBERRRPFi PHlsheR i MOyt 1T 22
hi gh- pr ez s\fiﬂen lsthejeejesc@oﬁﬁﬁyg@rramgeqaﬁs? ayele Iwicaald oé tﬁemrgambl@mmélmdné_m n ger
pi pe, an e |low,pressure side refrigerant.. ed as
t he outer (ﬂﬂeﬁ@?&[ 5]1&13[955%%8? Spiongds Héfr%%ﬁg%istﬁgrseeg@%/ddggwg'ge%%rgr ant
&aﬁ sage 3?;!%@’@%{@91 Dm!ieid%rﬁaselﬂr(@ahﬂ?? to nghig’_r/é? m Higaﬂ4ﬁ?anbahgenﬂitpuc;f mhee].c o
er configurations in the present enbodi .are si ar s} e
T1R embocieasrant g g s her el X BRa bR Lo/ UsheeodtlieBy b S
refriger atiinqqig,gnyrltgtﬁg\ﬁ/’g@;@ﬁ&%ﬂ&ﬂﬂﬂﬂr}h@@s@qﬂhar@@eﬂi nent-will be described
with reference to the | I'ier diagramof Fig. 24. Wen the ejector-type

refri ger,atioéﬂl‘*bycl e device 1.0 of the present enbodinent is operated, the
ent hal py of theThételdr@Nirs tiste djertdritgsy aeigehtitr eyge cduvide CTOMf ethei rasent
mechani sm 21a i s increased (pojnt 17 ->point i'7 in Fig. K 24 and ﬁ‘?e
ent hal py ofmMPeEMEDS; m%qrg@*wftw '@Rﬁ‘%aqtﬁ‘PW‘ﬂgH%totth%ﬁj‘ﬁ%ar%é‘ia&?f?;% Ve 17
i's gecreasgeh {RRAuRS o de a/agﬁia&ir 18 chnibe dekfbasedft) Ot dpbeitioR & shileno efatt he
i nner heat exchanger 31. [0314] Therefore, in the ejector-type

ref ri ger at pfahedyEl embedjiinget- 10 of the present enbodi nent, the
ent hal py o 03t1§ja refrigerant flowng into the discharge side evaporator 14

15and the suction side evaporator 16 can be decreased. Qther._o erat&'?n is
simlar to that THESE¥en Nithe SEugweiofEh present embodiment, the same effects as in (A

to (F) of the 11th embodiment can be obtained. Furthermare, the enthalpy difference
20 between the enthalpies of the refrigerant at the refrigerant inlet side and the refrigerant
outlet side can be enlarged in the discharge side evaporator 14 and in the suction side
evaporator 16, thereby further improving the COP.
[0316] '
(15th embodiment)
25 In the present embodiment, as in the entire schematic diagram of Fig. 25, a
| structure of the radiator 12 is changed with respect to the ejector-type refrigeration cycle
device 10 of the 11th embodiment.
[0317]
_ Specifically, the radiator 12 of the present embodiment is configured as a
30 sub-cool type condenser, which includes a condensation portion 12b, a gas-iquid
separation portion 12¢ (receiver portion) and a super-cooling portion i2d. The
condensation portion 12b condenses the refrigerant, the gas-liquid separation portion 12¢
separates the refrigerant flowing out of the condensation portion 12h into gas refrigerant
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[ 0315] "Thus, even in the structure of the present enbodi nent, the
sane effects as in (A to (F) of the 11th enbodi nent can be obt ai ned.
Furthernore, the enthal py difference 20 between the enthal pies of the
refrigerant at the refrigerant inlet side and the refrigerant outlet side

can be enIa ed n_the har e srd eva n side

evapor at or@ PH@W@S?”E ﬁ%‘? pﬁf)F%Q/'P%BO 1%?%%5_5.@% 6%1% he%é‘?ﬁe@ﬁ%@a nent )

25In the pﬂlcﬁﬁ@@but&ﬂﬁ@gdﬁﬁ@hrd @@anaﬂorﬁ b@trenﬂtticretﬁbérenntrgwatahnagrmmpoéseﬁt g. 25,

a structure of the radi r%] tﬁ% ed with respect to the ejector-type
Betoifo%t of e 11y AR

ref ri ger at FBPPEYEN AR &pyle dithent. [0317] Specifically,
the radi atgz1dp of the present enbodi ment is conflgured as a 30 sub- cool
type condenser, which includes a condensation g({é g}g 12b,. a g

sep&r ation port WigniaeeierteEBpedeiriggripnprFlegayc Bt) PESSI 9 %@'P 12d
The condengql-iea theTdtigitaddonaandens®e cohdensaion ;ﬁﬁr@mb drfiee eaetdrltqus d

separation 'portion 12c separates the refrigerant flow ng out of
condensat i #paped inghgaisfigaratand “ﬂé'ﬂr"ﬁ@@?'@ﬁt inzthe geﬁﬂrqw SapRyatiqry E’Q"Ej@} ant ,

and the supgs F&ﬂﬁtﬂeﬂﬁorwefér ch,f?%tn]o?qk@‘ZBerF&rﬂ@rr%oFehﬁté ééﬁh’rbﬁédflﬁﬁfd' [@f{garit

flowing out” 6 separation portion 12c. her configurations
in the presapatatedriso eneasthqardesenarﬁtlparpwupmmsié Séjpef'tQ‘P@‘te'ﬂ Hhe SHRAIFIRRg .

[ 03]8] SVME&IB#ezgg:ﬁrg%th e r2%5| on cycle device 10 of the present

enbodi ment efrlge nt condensed in the condensation
portion 12[93«.’»9]the radi at or 12 i's separat ed into gas refrigerant and liquid

oy oo o 1o, DA [ B AT (SRoB ediepcdeyd b plbaher
in the gasembopiindnts theeenthalpnofiibe tefmerarmﬂowmgsmpéhe digthiarge Slde gveporator 14 |
super cool | n[% ARl afinbRed e BRRR! dtredsel. | Brfidrbperafidn id Shattho that
15 of the 11ith embodiment.
[0320]

" Thus, even in the structure of the present embodiment, the same effects as in (A)
to (F) of the 11ith embodiment can be obtained. Furthermore, the enthalpy difference
between the enthalpies of the refrigerant at the refrigerant inlet side and the refrigerant

20 outlet side can be enlarged in the discharge side evaporator 14 and in the suction side
evaporator 16, thereby increasing the cooling capacity.
[0321] |
- At this time, it can prevent the enthalpy of the suction side refrigerant (i.e.,
low-pressure side refrigerant in the cycle) of the second compression mechanism 21a
25 from.being unnecessary increased (point i9 in Fig. 26), unlike a case where the inner heat
exchanger 30 of the 14th embodiment is used. Thus, it can prevent the density of the
suction refrigerant of the second compression mechanism 21a from being lowered, and
thereby it is possible to reduce the refrigerant evaporation pressure (refrigerant
evaporation temperature) in the suction side evaporator 16, with respect to the 14th
30 embodiment,
[0322] '
(16th embodiment)
In the above respective embodiments, a flon-based refrigerant is used as the
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Therefore, in the ejector-type refrigeration cycle device 10 of the present
enbodi nent, the enthal py of the refrigerant flowing into the discharge side
evaporator 14 and the suction side evaporator 16 can be decreased. O her
operation is simlar to that 150f the 11lth enbodi nent [0320] Thus,
even in the structure of the present enbodinent, the s ﬁeeffects as in (A)

to (F) of EFOCIAT OISR /G A D8 SIS YR e ISR s BeVigenld B {oHal py
di fference, QE%d’fE‘cﬁﬂwptrék‘%loﬁ%Bélfltié!atet%fr@feratnl@%ydl@f MhaRs %Fﬁser’itt erﬁiﬁtﬁhrﬁ@itr tﬂﬁdﬁr@nt

inlet side an e refrigerant 20out!l et side can be enl ar%rp in the
di schar ge @mﬂ@e Wraéttbe refdgesant foha refaoeraet oy6ie of iter ciedtapbirstreiioedtion her eby

| ncreasi ng. 08 RARALL r—c[)rqﬁr%éélon super—cnt‘féal "réﬁlgeréhtr@cie' ih ik Prevent

t he ent hal e suctlon SI er ant ressure side
ref rd ger anltefmgerarit@r@;mﬂee))scbargeﬂlé‘%@b@ﬁtﬁt @@ﬁ@ﬁeé@é |1é)ﬁX¢@66$ﬁ1ﬁ|C§H¢ai PERSSUSE f r om

b th

"nner hoat OaRE ReguRr 0 B B bmbotiininl bdin AP tnt SSLACKELE B BKEE.S 1 Ne

prevent . t h27,dba shdarpabéxpahsions ualvé dn is refmoived fram: the fejackas-typecisfrigeraliopraygei on
hani la f ing-l th

et 1 ger anGeRpH{Se bR srbSaed. el PGRAuls b BrRSPLAbbAmEiHE R | 1€

t he sucti osimdiaidio thestgpuithe dithldnbodirméntr espect to t he. 14t h 30enbodi nent .

[03%%] (16{&}12§Tbodi ment) In the above respective enbodi ments, a flon- based

u

refrigeran sed as the refrigerant for a refrigerant cycle of the
ej ector-type r ewmgeuhatd;pmratmchbﬁatlmexzjeckar&@et effigaratioa sapodeianhd esdsthen

subcritical refriger C .In ent r di oxi de is-

used as t hEPeL§ ?ntf‘%ﬁ by qegqr}qegéofl@nnrte e(!%qegt"gﬁe M@exéfjigg%gf 8€9€eﬁ( :

re; rigerat mnc?ml gectoriype rufrigeeationr @;m dapey 4_00mfptrespneeentserpmmmerittiisﬁal

refrigerant cle.in refr t ressure gi.sc e [ t he

first compPRREHH ther %%@ngfﬁgr%dlff ?'%QEWF%SS%ﬂI*ﬁEOO?Gé%P rraﬁmt"r I'n

Eﬂemrlesenuz errh@dh@eml e, %% Iréfngél@nteﬁﬁssrr@ Eﬁb@_miﬂ:h@ rfthai:gr am ief cdal@i mzzt the
ernal expansi on val ve i e ej.ec rigeration

cycl e devi e¢PefGribeal sike W@‘Wt%ﬁﬁ@ gﬁ %&oﬁfﬁoﬁﬁtb% %Eﬁg ?é‘? t he present

enbodi ment j@@)simlar to those of the 11t'h enbodi nent. 10[ 0328] :

Next, the operation of the _ejector e refrigeratio I ce of

the present enbdderfiigernt F'O‘H@gdl’:%@%ﬁ%e@dﬁtqrhﬁr@c? be@yetc%a (E‘ep igr

di agr am of gk @ brafhedBgthd hien@i ;ﬁﬁf&’f xs YiRea flel of g@rr@:trrg@rrantcﬁwu@g dﬁmr@ﬁ’lelo of

the present enbodinent is oper é gl refrigerant disc arg\sd frognthe

allg ard the fixed

fird® conphezdsoportan i3a efdhe él?ctoﬁ 15 A8 WA e refrigerant flowing t
throttle 19 (point b1l of Fig. 28). The super-critical high-pressure refrigerant flowing

 into the nozzle 'pdrtion 13a of the ejector 13 from the branch portion 18 is decompressed
and expanded' by the nozzle portion 13a in iso-entropy (point b1l — point d11 in Fig. 28).
[0325]

.25 On the other hand, the super-critical high-pressure refrigerant flowing from the
branch portion 18 toward the side of the refrigerant suction port 13b is decompressed
and expanded in iso-enthalpy at the fixed throttle 19, thereby reducing the refrigerant
pressure (point b11 —>point hil in Fig. 28). Other operation is similar to that of the 11th
embodiment. Thus, even in the structure of the present embodiment, the same effects

30 as in (A) to (D) of the 11th embodiment can be obtained.
[0326]
Furthermore, in the super-critical refrigerant cycle, the high-pressure side
refrigerant pressure becomes higher than that in the sub-critical refrigerant cycle,
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1512. At this tinme, the refrigerant passing through the radiator 12 is
cooled in a super-critical state w thout being condensed (point all point
bl of Fig. 28). [0324] The refrigerant flow ng out of the radiator
12 flows into the branch portion 18 and is branched by the branch portion

18 into a flow of the refri r ant n ortion 13a
5 e e clAeBFIORS tinaressint SIS ot heRer ik BEA S B R DI I PR e
throttle 19dd pohBlcybeé taPbe Ehl@rgeafé?somﬂ'ﬂiﬁ S*U;ﬂﬂrﬁt-dlrlldle(ga|28hltﬁé’reW ReSHEiey
refrigerant flowing into the ortion 13a of - ee]%%gﬂﬁrl?’ &homthe

branch por¥EE§CABPIESSILABABI B8 Ao P ALY hrd] B?/eJF‘FF@r bz FYEOHE 13a in
| SO- ent r opynthPeY rﬂlf‘fé}bhceo@l'é“ rétblerl Nerfek @y aﬁ%).mt)[ Betdedn 2ROentihgpied herthéand,

t he super-critical high-pressure refrigerant flowing fromthe branch

por td on 18reftiggan at Hre refrigigrant infgh side of Fhegazaﬁporémetlﬁe)ﬁn%%refmﬁran%at the
deconpfessﬁ%ﬁgfé%te&%@% b th@%% %&mﬁ 234 r&ﬁnfﬂexéﬁﬁardélﬂomér@bylﬂrrtﬁeherﬁby

reduci ng t rigerant pressure (point bit -point

oper at i on impreving therCOR t hat of the 11th enbodi ment. Thus, evenin the
structure tgfgz Te present enbodi nment, the same effects 30as in (A) to (D) of
the 11th e di nent can be obtai ned. [0326] " Furthernore, in the
super - cri t (178t embbdimget)ant cycl e, the high-pressure side refrigerant

pressure becone i n | e. 79
TherSore. the of CERRsel Eihddiftnn g FBeRRE L ehERt dofir SPEBT0 e P,

| ow pr essudiecrsirgeside evdperatgc 14 acd theblowat fangkda are sémeved] with respedl i@tthﬂll of
Fig. 28), in ortion
13a of theelgﬁthch?F r%{gs%gbﬁﬁ‘écﬁ%g?ﬁ&w %? gﬁ%.ﬁﬂ&gﬂﬁ%r eﬁ%@%([%éz!ngcp gcovery
ener gy anoprs¢ntieeihodiznent e Enohalbior @4 isdddet et Breroatleh sipteraftiive diffuselneomon B
refrigeran at the
refri ger an{B%Bkﬁéet g@?@éqgf 5?‘9?8 H@@e{%egggxéhgﬂ%&%agcr%ﬁte@ Wiéﬁl a n'{hﬁer eby
further i npjeotor-bgetraftige@ion CR3Lddvidelint ¢f thehath erebudimentn t he pr esent

enbodi nment 0;?3}' n the entire schematic diagramof Fig. 29, the discharge

si de evapo ! 14 and the blower fan 14a are renoved, with respect to the
ej ector-type reffhegadcatiutatorc24lie alelischargkGidaf gBi%ﬁqtﬂrﬂtshpmaﬁqumnwhtch the

BT o Yeuhg S SR nor MR REschRrRERe, .. ™
heat exchapgegerddt il agde defrigedaht, raspacplut Olqnll:lerefr;gerant in the cycle is stored
20 therein. A refrigerant suction port of the first compressor 11 is connected to a gas-
refrigerant outlet side of the accumulator 24.. |
[0329] _ _ '
The inner heat exthanger 31 is for performing heat exchange between
refrigerant flowing through a high-pressure side refrigerant passage 3la from a
25 refrigerant outiet side of the radiator 12, and a low-pressure side refrigerant flowing
through a low-pressure side refrigerant passage 31b. The basic structure of the inner
heat exchanger 31 is similar to the inner heat exchanger 30 of the 14th embodiment.
[0330]
More specifically, in the present embodiment, the refrigerant flowing out of the
30 radiator 12 is the refrigerant passing through a refrigerant passage from the refrigerant
' outlet side of the branch portion 18 to the refrigerant inlet side of the fixed throttie 19.
n contrast, the low-préssure side refrigerant in the cycle of the present embodiment is
the refrigerant to be drawn into the second compression mechanism 2ia. Other
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15ejector-type refrigeration cycle device 10 of the 12th enbodi nent. [0328]
The accunul ator 24 is a discharge-side gas-liquid separator, in which the
refrigerant flow ng out of the diffuser portion 13d of the ejector 13 is
separated into gas refrigerant and |liquid refrigerant, and surplus liquid

he 11rst pHBreaes T peSed boraint o e piee 10 piebr b BEE sTFUeR G’ o

the accumybasgr 24. [0329] The inner heat exchanger 31 is for

f heat _exch b f t f th
R o pr easur o SN, PRRAIRIEPHIE HRLTAYes AP HCRUbRP o dRe PTG si de

of the radiidfimdd withg destrbdRligsRErence tdehe Sfoliied @ragrim bfﬁm BY tineugh a
| ow pressure side refrigerant passag{re 31b. The basic gtructure of tge i nner

heatd exchdhgeieckar-tyge &ffigeration eyciengevicenkl of kg Preseit gL 43 Opgiatedy s
enmbodi ”e”trefrplg%%g]ﬁow oﬁiP%F Iﬂﬁé Q@dlé&sr 12 MAIGARE IS @Re HrarRADRBHSENB, ahdies

refrigerant ow ngh radiator 12 is the refrigerant passing

t hr ough a branghed dyahe brﬁgb @Q@'Oﬂrlﬁn'ﬂtqﬁaﬂ@‘@@f t%@'@%f’P@tng§P@éh6ﬁ°¥4‘%
branch po Sﬁdr@é}h %@i BPtHEP%e&BIf i3 9R gaﬂﬂow B &le RkilRrat ﬂbﬂﬁgfih%e@letr@fr@bﬁah? 19.

I n contrast ssure SI refrigerant_ in the cycle of the present
enbodl mentstiction pest 438 of Gereienton @ (@@lnﬂbm g3t he second conpression
{]ﬂnl smo[ﬁ? G her . configurations in the present enbodinent are simlar
ose %l]e 12t h enbodi nent. [0331] Next, operation of the
EJ ector-type refFuithprmats, dhe dyghtrresterd tafrigepansf flovieg fpesAtbrengharieghis wi | |

be descri ;&‘égvatﬁe l{é %eé; gt: ﬁ*ﬁ%cﬁozhg th)n'\gal ﬂ(ﬁg q'tﬂgr(ﬁ‘aéroéf the %er&%l g}%ﬁﬁoé the

ej ector-t n cycl'e device resent e
oper at ed, vabfer 1Zyer et ndzzievpangorolda off tmmequlhrbthmczﬁﬂseomﬁloﬁtBdtch‘eth%r anch

PO o0 LeBEts A0S AR gL BAAED PRIATS HAUP, oTid et e
fl ovs of t hitowied rduge:tfa:he diffeasir n:g)rhlcmt 63d liee sepHratied dntangas eftigevantpand iqB6 of
B g e it 1 e
side of t h@sr]efrlgemmoutletaﬁ th8 acduhaieton 2 tsrdra.wmlrrtleltha)ifzrst bempriassoral t@h@anm on
\{gldvgf 1t7h- on%phrgssre]: Zaéalg (Bom% f‘l%n—’lp%?nt%fﬂt h%ofﬁ‘c &7 Nr 913§0 e diffuser portion
[0333]
20 On the othér hand, high-pressure refrigerant flowing from the branch portion 18
toward the side of the refrigerant suction port 13b reduces its enthalpy in the inner heat
_exchanger 31 (point b13 —point b'13 in Fig. 30). Furthermore, the refrigerant flowing
out of the high-pressure side refrigerant passage 31a of the inner heat exchanger 31
flows in this order of the fixed throttle 19 — the suction side evaporator 16 (point b'13
25 —point h13 in Fig. 30) similarly fo the 12th embodiment.
[0334]
Furthermore, the refrigerant flowing out of the suction side evaporator 16
- increases its enthalpy in the inner heat exchanger 31 (point i13 —point '13 in Fig. 30).
Furthermore, the refrigerant flowing out of the low-pressure side refrigerant passage 31b
30 of the inner heat exchanger 31 is drawn into the second compressor 21, is compressed in
the second compressor 21, and is drawn from the refrigerant suction port 13b of the
ejector 13 (point i'13 — point j13 — point €13 in Fig. 30). ‘
[0335]
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ejector 13 (point c13 -4 point dl13 -4 point el3point f13 in My. 30). The
refrigerant 15 flowing out of the diffuser portion 13d is separated into
gas refrigerant and liquid refrigerant in the accurmul ator 24, and the
separated gas refrigerant flow ng out of the gas refrigerant outlet of the
accurmul ator 24 is dra iBto the first_conpresso 1.t01ﬂe g(% ressed again
(poi nt f13 point’ @3"‘%{?}?& € FIRCPRHYRE . reBEEr 'PB3§”§E€ BT tHe %ot HerP gAY,

hi gh- pr essghBodi@ERt i98p@atedS dPWhdELtbR @A bé ebtaihad athpetdticanide&vamnetod1d, he
side of the refrigerant suction

port 1 redu its ent hal i 0, the inner

heat excheliyéeredy thpseme efiads as ﬁbﬁﬁaﬁo g'%ﬁ 'th%(i&:?‘ge.m%méﬂfﬁﬁg ﬁs Pﬁtﬂlr@,d- t he
refriger anFurErLeﬁwwimﬁ}eﬁerﬁénttimemcﬂhcaarmw@eossim@arryetf; rhaepRinbBankage 3la
of the inner heat exchanger 31 flows in this order of the fixed throttle
19t He suct #whl4h@abed ator 16 (point b'13 25-*point h13 in Fig. 30)
simlarly t@3§j1e 12t h enbodi nent. [0334] Furthernore, the refrigerant
fl owi ng out of  the suction side evaporator 16 increases its enthalpy in
the inner heat &ortapgaficaly, npdienprasedt eoppedivent,' the high-pregsurgorefrigeran
Furt her nor : efd ' ; '

ﬁovgég ?aé géf@g%ﬁlg%ﬁ%?égie%nﬁ‘ thedhrigfant BEY t%Y&lef‘%@ﬁb‘rfa@ctEb&’rﬁon 18

refrigeran he I nner Meat exchanger rawn into the
second ‘contfurthe et stie ofitbe Gxerpthastde 9 Isreahexchargpddvithoonessaureefrigemiti s

o 1§ 138 i lg96¢ SHop oG BB blogkaifinf 212, THRIAGEDf ' plcihethe 1 -
ej ect or - t ypithalef of ther mfrigerant flowimgdeon the Wronaf partien p8 tasthetnoarie pditieniBai

operated, gool,ing acti n obtained in the suction side evaporator 16,
and thereb O'E"HF' Weg%#g@ﬁsdx%?di n (B) to (F) of the 11th enbodi nent can be

obt ai ned. FB37hernore, inprovenent in the COP can be obtained simlarly to

' the present dnBGRReRr aPRvameR BLan SOPar b b oaRbgRe g™
r ef 15 ger anentpatpy af end redigerdne flowingitg evemdzzieyiohtidn Made naf retited binaecssaoyr t i on
Ilng gr teg gui;rg rI%tchvISelpggrpega\{ grrﬂguétliﬁ( de ﬁo%t%tptolrt%nll%a'c%n %%%C-rga@g&anged wWth a
[0338] .
The detail will be described. The tilt of the iso-enthalpy line becomes more

smooth in accordance with an increase of the enthalpy of the refrigerant flowing into the
20 nozzle portion 13a. Therefore, in a case where the refrigerant is expanded in
iso-entropy by an equal pressure in the nozzle portion 13a, the difference (i.e., recovery
energy amount) between the enthalpy of the inlet side refrigerant of the nozzle portion
13a and the enthalpy of the outlet side refrigerant of the nozzle portion 13a becomes
larger as the enthalpy of the inlet side refrigerant of the nozzle portion 13a becomes
25 higher. '
[0339]
Thus, the recovery energy amount in the nozzle portion 13a can be increased in
accordance with increase of the enthalpy of the refrigerant flowing into the nozzle portion
- 13a. Thus, in accordance with an increase of the recovery energy amount, a pressure
30 increasing amount in the diffuser portion 13d can be increased, thereby further improving
the COP.
[0340]
Furthermore, because the a,ccumti!ator 24 is arranged at the refrigerant suction
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10 to be drawn to the second conpression nmechani sm 2la. Therefore, it can
prevent the enthal py of the refrigerant flowng fromthe branch portion 18
to the nozzle portion 13a from bei ng unnecessary reduced. [0337]

Therefore, further inprovement in the COP can be obtained. Because the
15ent hal py of the refrigerant flowng to the n ortign 13a is not
reduced unfetekidgrist WW%@%VSH?CW%‘V%‘%BF %”hOfttﬁ@ "HB' FPUPHESHPR 8h 13a
can be Inc{ﬁqﬁ P.[p The detail will be described. The tilt of

t he iso-ent ecorres nmore snooth in accordance with an increase of
t he ent haIW%]‘ the refrlgerant flowing into the 20 nozzle portion 13a.
Ther ef or e, 'SEhém H@zere the refrigerant is expanded in iso-entropy by an
equal pressure |n ozzle portion 13a, the difference (i.e., recovery
enerfy anount) B’eth%msmtean@ﬂdhmr&yasom thRentirg whemaliedipgmm efcfignil. de t he

nozzle poriton A3a,adfds o wﬁ}tnégq%pﬂmtéﬁt@ ﬁ;@%lﬁﬁérmes@é@ﬁéng@ the

nozzl e por he inlet sid
ref ri ger an30 dfatt i aimitzz ztbd:hm)mt tFBnlﬁftBeenﬁmdm zwmeg&m@ciflcqllasmgqhema@ntt he

ccor aanccoAPEe s iShe i e SRRl i 1% EbeRte RESERORI e |

t he nozzl ergptgdramroutlet side of S adigttrus? to meamlamﬁuttemfethwbramc_hrpasme d8de of

t he recove , ess ' fuser
por 1 on 1 shranciRted B 2 brBS ERE G el A e e R Phor Belbfestih o

Fur t her nor meciiefaysta.t rmhaoaonﬁgnhramrs iR ¢he Besent embetimant aré eimilef 110|tg@ea]ﬂt
suction side of the fi rgt conpressor 11, it can prevent the probl em of the

1§ quid cor’rg}eeg@ﬁﬁ‘bpﬁif"'teﬁ first conpressor 11. [0341]
[0342] '

When the ejector-type refrigeration cycle device 10 of the present embodiment is
15 operated, the enthalpy of the suction side refrigerant of the second compreésion
mechanism 21a is increased (point 115 —point I'15 in Fig. 32), and the enthaipy of the
refrigerant flowing into the branch portion 18 is decreased (point b15 —point b'L5 in Fig.
32), by the operation of the inner heat exchanger 30, as in the Mollier diagram of Fig. 32.
Other operation is similar to that of the 17th embodiment.
20 [0343] '

Thus, in the structure of the present embadiment, the enthalpy of the refrigerant
flowing into the nozzle portion 13a may be unnecessary reduced, and.thereby the COP
improvement may be reduced. However, similarly to the 17th- embodiment, cooling
action can exist in the suction side evaporator 16, and thereby the same effects as in (B),

25 . (C), (E), (F) in the 11th embodiment can be obtained. Furthermore, improvement in the
COP can be also obtained similarly to the 12th embodiment and 14th embodiment.
{0344]

(19th embodiment)
| In the present embodiment, as in the entire échematic diagram of Fig. 33, the
30 accumulator 24 and the inner heat exchanger 31 are removed, and an inner heat
' éxchanger 32 is added with respect to the ejector-type refrigeration cycle device 10 of the
17th embodiment. The basic structure of the inner heat exchénger 32 is similar to the
inner heat exchanger 30 of the 14th embodiment. The inner heat exchanger 32 is for
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(18t h enbodi ment) 5In the present enbodinment, as in the entire schematic
di agram of Fig. 31, the inner heat exchanger 31 of the 17th enbodinent is
changed to the inner heat exchanger 30 that is simlar to that in the 14th .
enbodi ment. Mre specifically, in the present enbodi nent, the high-pressure

refrigerant flowng in a refri %ﬁrant passage fromthe refri gerant out | et
side of t merfosaingt et Exchange etweanereliigeRN Hfowing tHPUIA HasPEGRe 9SS 10

heat - eXCha}@ﬁ}@ggﬂé t | S%dgggwgﬁowa ‘?efﬁgéréht%u_@étt siti@ dperher awrtdro12,hendecond

conpressi on her configurations in the present enbodi ment
are sim | dowtpgesshiss gdereftiperanty flowiagiiroLak At lOWrRISsRTe R FefigRrary BISERAS t ype
refri gerat'z%n cycle device 10 of the present enbodinent is 15 operated, the
ent hal py o~ the suction side refrigerant of the second conpression

mectani sm[@R45§ s i ncreased (point 115 -*point i'15 in Fig. 32), and the

ent hal py of the i f j i : r %@g 7R | reased
(point bl5 -* pol\{?ﬁg ##@‘EW B %‘8%}%%“{ %B?ﬁﬁgggéﬁé;@l or#t ﬂf[B énjg?%dﬁ.?f gﬁééat
e_xc_hiange [ ra?iatc?stzi iB tf?}dm{rl%ﬂgéﬁtmasmga@wmh(ﬁ rafiigerars passgge Siomoiherrafrigernt s
sim:lar to . 0 e e . o [ : _
structure Qi'ftpg?ﬁ'ge oF eehlianghg%ﬁprﬁg%{{g Hi%'gﬁgﬁ? %gﬁ%%t ot ?fﬁga—? fgédr Flggtrtlgﬁfg .

f1 owi ng i Ninocdnbr@st) GEzlor-prassuresidd Beirigamgntiie thaaetecafshe prasechuerabhdiment is her eby
t he COP i npr ovenent be reduced.,  Ho e im | ar h 7t

embYti rren{q,?‘ec T'?q@"tg?‘%/it@‘n dag dPsthe \rﬁi%\fhéorgﬁjg%&d@n nﬁst%élc-iéerﬁserbagloa}at Qi}he"lG,' and
thereby t hgysiaomtiehd mahs pasentrenidddimeth @) simflE) to thése df the hah Embedimenbdi nent
can be obtained. Furthernore, inprovenent in the COP can be al so obtained

simlarly E8%he 12th enbodi nent and 14th enbodi ment. [0344] (19th- ,
enbodi ment) I n iNagt, RHE&ELH of BiROEefBAtypeasirigaratibe cauld devdcesthefrtite presinagr am

of Fig. 33, the 30 accunyl ator, 24 and the _inner heal exch er, .31, ar
renoved, a%b%mﬁﬂ‘h‘@ﬁl %ngﬁscﬁ%h‘ﬂﬁ@é&e@@ b Qﬁg‘é‘af}% ?9%&3‘3%( ¥ Wﬁsﬁ

gi egs or ; t yﬂ? éj@&b#—%é abiriaBratik lcpclel auiies 10 Of ahe pheedirémbairent iseperatdhe
asic structure o

J t he i nner. heat ,exc?_ﬁgﬂer 32t i%l Stijm lar to the inner heat
exchanger SFigranth@owing Pub A5 dBe BAIROr The IPWR 4FtoL D5 Dra%hBAGEP 52 3¢ Bor 83
per f or m ngphaatecEERRKISDaIMEEN1E Bld bIRWAGH the reMbagnt fluvang nta the nozzle
hi gh- pressure side refrigerant pag‘%ssa tlet side

o “th' T adpettien 120, &l RABA TS (P oi(He TERRRICINRS Fro i BTeR igh o
| ow- pr essuggish dSort &f3bi BE R tejdBsrS BYpRb-b1T] B4Rl 34), similarly to the 17th
20 embodiment.
03477
‘ Furthermore, 'the high-pressure refrigérant flowing from the branch portion 18
toward the side of the nozzle portion 13a flows in this order of the thermal expansion
valve 17 — the nozzle portion 13a of the ejector 13 — the diffuser portion 13d of the
25 ejector 13 (point c17 — point d17 — point €17 — point f17 in Fig. 34), similarly to 17th
embodiment. On the other hand, the refrigerant flowing out of the diffuser portion 13d
increases its enthalpy in the inner heat exchanger 32, and is drawn into the first
compression mechanism 11a (point gi7 —“’point g'l7 in Fig. 34).
. [0348] '
éo On the other hand, high-pressure refrigerant flowing from the branch portion 18
toward the side of the refrigerant suction port 13b reduces its enthalpy in the inner heat
exchanger 32 (point'bi7 —paint b'17 in Fig. 34). Fu’rthermore_, the refrigerant flowing
out of the high-pressure side refrigerant passage 32a of the inner heat exchanger 32
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More specifically, in the present enbodi nent, the refrigerant flow ng out
of the radiator 12 is the refrigerant passing through a refrigerant passage
fromthe refrigerant outlet side of the branch portion 18 to the
refrigerant inlet side of the fixed throttle 19.. In contrast, the

| ow- pressure side refrigerant in the cycle of th resent enbodi nent is 10

the refri g@"‘é‘%ﬁ‘ .tlgtgog%r B{fgtgﬁﬁ'xﬁﬁrﬁoqlﬁggﬂy [&S%W‘g%g‘ia%rap?é&ﬁan?@ﬁeﬁ%nd Q her

confi gur at iitsredsdr bhe- pieafijerftRoeionsior Baeorshlclaiortig (bhiasE 10 phigr 17t h

enbodi nment operation of the ejector-type refrigeration
i

-]e;0346] : . Next | on

cycl e deviRE TopQRt ithe” peiasHAt PRPE L AENTI WA be described with reference
to the I\/blﬂd3qg di agram of Fig. 34. Wen 15 the ejector-type refrigeration

cycle device 10 of the present enbodinent is operated, refri %erant fl ow ng

out ®of the radi ahes whet |thaseip@ectyps cefiigermtian percls 68vias, 10aAt e msewAthed by

t he branch oy : | : ' ' |

nozzl e por?rﬁg‘%&ng %?p(%r ea'e&g!:l*%%&@é cgﬂge g&;a{nggvﬁ{ﬁ@:s%ﬂoﬁ‘ﬂdré%vée@ﬁ? F ‘owi ng
i nto the raidihgmbyribe saroe effectpes in (B30 §F) aftibe élidrrapodingent san he obteinedn Fi g.
34), simlar { 7 | i [T o+t he

i th- pr ossiy Sy Dfier Bk terCBRRONERT NG COPER be Improved SRR ISHERZ 12
si de of t hembadiment g the dhthiSabddiment. | in addidone siilaripio t Ak embedimant, dkpansi on

o e’ 75 BRaABER GaPBhkhaf dijingind BE sbbACheor B34 SRoflielasin hatickan 13¢

34), si m | amd shetabyIfie BOBipivennatt cadbetobaimgdaer hand, the refrigerant

fl ow ng outpggb]the di ffuser portion 13d increases its enthal py in the inner
heat excha 32, and is drawn into the first conpression mechanismha
(poi nt gl7(30ch sinbgdihént)n Fi g. 34). [0348] 300n the other hand,

g By e B0k Lo LR bR A000 BRE BBt o FAYSEdub e
heats exchainger hél épbanter B27is rpobvdd, [End %an innéi feat3kihanger BB eés nodez] withe
T R LR N e
19t he suct bad siudture veppenmicd hedifixbieangecisid smalapteshe el it excrmhgérgeraint
suct! on POLle t4R Bt ShlShnd R DHanger IPR A oA hedr eB0kgE 117
between refrigerant flowing through a high-pressure side refrigerant passage 33a from a
20 refrigerant outlet side of the radiator 12, and a low-pressure side refrigerant flowing
through a low-pressure side refrigerant passage 33b.
[0351]
More specifitally, in the present embodiment, the refrigerant flowing out of the
radiator 12 is the refrigerant passing through a refrigerant passage from the' refrigerant
25 outlet side toward the inlet port of the branch portion 18. In contrast, the low-pressure
side refrigerant in the cycle of the present embodiment is the refrigerant to be drawn into
the first compression mechanism 11a. Other configurations in the present embodiment
-are similar to those of the 19th embodiment.
[0352]
30 When the ejector-type refrigeration cycle device 10 of the present embodiment is
operated, the enthalpy of the suction side refrigerant of the first compression mechanism
11a is increased ('point g19 —point g'19 in Fig. 36), and the enthalpy of the refrigerant
flowing into the branch portion 18 is decreased (point b19 —>point b'19 in Fig. 36), by the
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5Thus, when the ejector-type refrigeration cycle device 10 of the present
enbodi nent is operated, cooling action can be obtained in the suction side
evaporator 16, and thereby the sanme effects as in (B) to (F) of the 11lth
enbodi ment can be obtai ned. Furthernore, in the present enbodi nent, the COP
can be inproved simlarly to the 12th_enbodi ment and the %gih ﬁﬂQgﬂinent.
I'n addi ti opherafion af dhe jnnep heat exchansst PAek N 1RL10lRE A9 YT 510- Bhre Other

refrigeran 0 G i thBeoRE 6@ hddirgent13a i s not unnecessary reduced,
and t her eb‘%})e{r tg)wlé%%lﬂllI?rr;)ﬁrasovemsnt can be obtained. [0350] (20th enbodi nent)

In the prekdBhB] enbodiment, as in the entire schematic diagramof Fig. 35,

the 15 inner he%ﬁuseﬁfﬁhtagat‘agtgﬁegoﬁtﬁégfe_@gay‘ceéﬁnboawer@nh&@ﬁ%;p Bfincitfigander 33

is added wi-th respé | ect pe refrigeration Ccy evi ce 10 of
t he 5.9t h efibuidg intothe Mdrzieheostion $3a weY beainpecassRsY irefvsed, Rdtthergbh BitgedP 33 i s

siml|ar towgphﬁvegg%i H?Fnapeo%treﬁﬁf a\ﬂiﬂﬂesﬁ&t% 1@6&%&%%&&30096&%; sinfifdfly tgner .
heat exchali§é s for perrorm ng heat exchange between refrigerant
f1 owi ng t htheutfth antiodiment esonling asticoecanedXist de tiag sugbian sidgeevaperator d and

20refrigeragnt outlet side. of . radiat g - ; T i
refriger anﬁ'eﬁbé'\ﬁ“?@ar?%?%?%%asa'h R@m@? é@é Qir)él}gqedg rﬂ?% P #ﬁﬁeﬁt{@ﬁ%&s@gﬁl’é&g%.
[0351] = FurtherMoree ispemviefrientlin ythe iGOR kan fheeslemtobtaihast similatly toHbe 12th
refrigerant fl ow 0, f the radiator 12 is the refrigerant passing
thr$igh a F@L?&@&Bﬁ?{ﬁ%@@&ﬂ@@gﬂ%ﬂ] the'refrigerant 25 outlet side toward
the inlet pysu]of the branch portion 18. In contrast, the |ow pressure side

refrigerant_.in tpe,cgcle of the present enbodinent.is the refrigerant to be
drawn i nt o{318EePPedNCRYnpr essi on mechani sm ha. Cther configurations in the

present enbodi ngpth@prsentarhisdditent] bosretef ertine sdRniatie wizgeinmenFig. pR3GE]
e e i i ERARES e b BBk b EE el HhF, PLBRS Gy ¢ e
firss conpepssdifRntRfihaaLRa fhhk 3 7ingnwarasht( poiter cgtRorati®ng in the pres@) , and
the enthal py of the refrigerant flowi ng into the branch portion 18 is
decreased EpEPHMERLY e-SHB'ilargﬁttO 0§ of H“Eﬁ%h e@‘%??'”lﬁ’i?t't he
[0355]
When the ejector-type refrigeration cycle device 10 of the present'embodiment is
operated, the refrigerant condensed in the condensation portion 12b of the radiator 12 is
20 separated into gas refrigerant and liquid refrigerant in the gas-liquid separation portion
: . 12c, as in the Mollier diagram of Fig. 38. Furthermore, the separated saturated liquid
refrigerant is super-cooled in the supercooling portion 12d (point b21 — point b'21 in Fig.
38).
[0356] ,
25 Furthermore, the enthalpy of the suction side refrigerant of the second
compression mechanism 21a is increased (point i21. —point i'21 in Fig. 38), and the
enthalpy of the refrigerant flowing into the fixed throttle 19 is decreased (point b'21
—point b"21 in Fig. 38), by the operation of the inner heat exchanger 31. Therefore, the
enthalpy of the refrigerant flowing into the suction side evaporator 16 can be effectively
30 decreased. Other operation is similar to that of the 17th embodiment.
[0357]
Thus, even in the structure of the present embodiment, the effects similarly to
the 17th embodiment can be effectively obtained. In addition, similarly to the 15th
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85 operation of the inner heat exchanger 33, as in the Mllier diagram of
Fig. 36. Other operation is simlar to that of the 19th enbodi nent. [0353]
Thus, in the structure of the present enbodi nment, the enthal py of the
refrigerant 5 flowing into the nozzle portion 13a nmay be unnecessary

reduced, and thereby the COP i ove be reduced with ect to
19t h enbocﬁnﬁmﬁ*tmeﬂtb&E%@Pss'@? P IFEHYCE 1o refﬁge%@tt ﬁvaeﬂﬁ'ﬁaﬂ r?é?‘??”rec%%s%{ et i on

can exist dgp r'é‘ﬁoﬂé%ﬂe%u@ﬁﬁth@%@ﬁibrnaéiderevéﬁorawﬁ%t hereby the same effects
as in (B), (B), in the 11th enbodi ment can be obtai ned.
Furtherrmr[@ ]rrproverrent in the COP can be also obtained simlarly to the
12t h 10e hdnd4t h enbodi ment [ 0354] (21st enbodi nent) I n

t he presgtt? %E&H?ﬁenté as in the entire schematic diagram of Fi t he

r adisat or 12 i s boite Ryasest embogimenb-asJBthe ?b@ecséh%ﬂéceﬁ”a%r?% TR t% tt'?‘?at in
the 15th ﬁﬁfon vahE 7 ﬁﬁ%ﬁ@G%:l With Fé@.ﬁe&@é fheel"fﬂ?é#hﬁﬁﬂﬁ}enpaﬁl?éarbon

conflguratlons I'n resent are simiar to those of the 17th
enmbodi mentdicfid8B5ked as the refrigerant simila] |\é@ttb¢ 16@&“‘?@%?"@@?@:@@6@"@9@1‘@ Hevi ce

10 of the 3 L&Ak eﬁ%ﬁﬁr’féﬁ?@ dn the
condensati%ﬁgggﬂ[‘:ﬁ‘gﬁgﬁ% éycLe ra Z‘E" glﬁ%s‘ O{hggﬁar ate nto gag

refri geraMm'&aﬂ'cI:olthmmicdtmeal?th@Ttmdimenb. the gas-liquid separation portion
12c, as i %0}35@ Mot her diagram of Fig. 38. Furtherpore, the separated

sat % at ed d refrigerant i super-cooled in the supercooling portion 12d
(poi nt b21 --> puiteh the Sjkciontypegefig&ptiof Ogkajevies B0 of therpresest embhediaattial py of

t he suction sid efri | S
i ncreased ?%"{’tﬁ& t‘l‘? fefri ‘HF%&' irg%ﬂ?rﬁﬁ?ﬁgggﬁt?g@ﬁ%gﬁg?gh n{%ﬁiﬁﬂ‘c : @%@
refri geL ani2 &s pvwhadiolliat dlagrlam 6fi Bige diOt hAbtHid Emd,ghe sefd@aramazaesinq mwgh tbe 21
-point b"21 in Fi ha
Therefore, raéﬁéﬂfé?ﬁﬁ&?‘ﬁ%ﬂ ‘Bfaystuﬁgr ;r@ﬁel %%»%WBF é%lr}ﬁ? éo'?\ﬂﬁlﬁsga?ﬁﬁmigﬁl%“ SI de
evapor at or pAHof fig. 16). efAf Behtty gbition 18 is connected to a refrlgerant outlet side of the
 radiator 12, to branch a high-pressure refrigerant flowing out of the radiator 12.

[0360]
The super-critical high-pressure refrigerant flowing into the nozzle portion 13a of

the ejector 13 from the branch portion 18 is decompressed and expanded by the nozzle
20 portion 13a in iso-entropy (point b23 — point d23 in Fig. 40). On the other hand, the

super-critical high-pressure refrigerant flowing from the branch portion 18 toward the

side of the refrigerant suction port 13bis codled in the inner heat exchanger 31, and then

is decompressed and expanded in iso-enthalpy at the fixed throttie 19, thereby reducing

the refrigerant pressure (point b23 —point b'23 —point h23 in Fig. 23).  Other operation
25 is similar to that of the 17th embodiment. -

[0361]

' However, even in the strueture of the present embodiment, cooling action can
exist in the suction side evaporator 16, and thereby the same effects as in (B), (C) in the
1ith embodiment can be obtained, Furthermore, improvement in the COP can be

30 obtained similarly to the 12th embodiment, 14th embodiment and 16th embodiment. .
[0362]
(23rd embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 41, the
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30decreased. Ot her operation is simlar to that of the 17th enbodi nent.

[ 0357] Thus, even in the structure of the present enbodi nent, the
effects simlarly to the 17th enbodi nent can be effectively obtained. In
addition, simlarly to the 15th 86 enbodinment, it is possible to reduce

the refrigerant evaporatlon ressure (refri nt evapor.ation rrperature)
in the sughﬁ?rﬁﬁl | SXBRNSIOPaYR r‘S I%“O‘[e@ﬁié %?ﬁ@a"énrﬂg'a{)oﬁe]%)'sﬁ € resent
enbodi menteg st i ﬂofthé Bﬁc@wde&eﬁ@@%ﬁ@ﬁ t\,ftléjcﬂe’i/gffeélmdﬁthd:ugh e@Boditreat, t metrmal
expansi on v is renbved with respect to the 17th errbodksgﬁn %@ﬂ

I ment

carbon di gxesgat embagsé'@né§h@ Rexiliay rrafa@tpérl{le & AFanged yoypstrsan ¢
thereby coptdguid w%e oYURREr &bl t’hb‘?@ﬁngér@f\f ARG THto EecHh@d thiotRr 19.

conflguratlons Int present enbodi ment are simlar to those of the 17th

enbédi ment[0383) 0359] When the ejector-type refrigeration cycle
device 10 of e, DLESER! raBERAGDERMY ndat-rARRIRREL oldifhdep ik aRiARGestiest har ged
fromthe first conpressor ooIe he radi at or as in the Mllier

di agr am ofbeiveen High-presstrkirefiigenant flavieg Dé’t @f her @lﬁtﬂlb%én%@'t’éiﬁ? alidke-+ He

radi ator 12 | S _ ed
(poi nt a2 Pufe 8B} B by Y TobldesPon, Tpa 5 kROl o8 MrEBRERRED
refriger an’efrigerdrm.t %husteheat exdhengeatieatan bd mlatively redusethindhe raghatpr Bsefine
refrigerant win '
sup@r cri th" S%qn?ﬁr'@ d@‘i,ébg,gﬁc?régfre;dﬂ 518£tte]x% r\[ﬁnﬁﬁ%})aﬁ‘% hg %@?tzolrézpvg'rtq i on
13a of t heegjerttothekbobe-desctibed tmspfwuhe pmbbdlmentBB is decorrpressed and
expanded &)éﬁ&e nozzl e 20 portion 13a in iso-entropy (point b23 -> point

d23 in Fi On the other hand, the super-critical high-pressure
refrigerant flow . 41paridighbiharmblimofani ta Geartanged deariesiadiatasfi2 foe

o 92" AR IR, ol P Rt OSSR AR B 700
t hereby regdusk @Gxﬂt ra@ALOF URS. aitematisaly lovitgdeoainof the Boor) mayme HiovBto-thei nt
Qﬁgoh,nng Int raciiatgr 12 andetLe% X|r!§r§/ ré) iato r5 ife, Sresrge!:tWeiy rgdetp%néen(%ly ﬂI IowE:r fans.

[0365]

Next, operation of the ejector-type refrigeration cycle device 10 of the present

embodiment will be described with reference to the Mollier diagram of Fig. 42. When
20 the ejector-type refrigeration cycle device 10 of the present embodiment is operated,
| high-température and high-pressure gas refrigerant discharged from the first compressor
21 is cooled in the radiator 12 to be in a gas-liquid two-phase state (point a25 —point b25
in Fig. 42). Thus, the heat exchahging capacity of the radiator 12 can be reduced, with
respect to the above-described respective embodiments.
25 [0366]

The high—préssure refrigerant flowing out of the radiator 12 fiows info the branch
portion 18, and is branched by the branch portion 18 into a fiow of the refrigerant flowing
toward the nozzle portion 13a of the ejector 13 and a flow of the refrigerant flowing

_ toWard the refrigerant suction port 13b of the ejector 13 (point b25 in Fig. 42). The
30 refrigerant flowing into the nozzle portion 13a of the ejector 13 from the branch portion
18 flows in this order of the ejector 13 — the discharge side evaporator 14, and is
compressed in the first compressor 11 (point b25 = point d25 = point €25~ point f25—
point g25 — point a25 in Fig. 42).
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[ 0361] However, even in the structure of the present enbodi nent,
cooling action can exist in the suction side evaporator 16, and thereby the
sane effects as in (B), (C in the 11th enbodi ment can be obt ai ned. .
Furthernore, inprovenent in the COP can be 30obtained simlarly to the 12th
enbodi nent, 14th enbodi mrent and 16th enbodi nent. [0362] (23rd enbodi nment)

In the pregBﬁ? enbodi nent, as in the entire schematic diagramof Fig. 41,

the thernal ex@%ftﬁé%evﬁbﬁ{@hkﬁtpréssrue@wf rmdlowmgawm khearindragtirasors 12e i s
added with respect to ec ere geratlon cy |9§:ﬂdew ce 10 of the

11t h enbodiom@rd the siders the é@‘@vﬁ@raéhﬁwwﬁewﬂrt 18thés Batter €ap'd imdiapdiiange s
arranged d&tﬁt&%érf ¢3naf béé&ﬁhebrrf'tﬁé" Aiﬂglrdt 'sfaﬂe ¥Boisi0 bé? o.tqwsmncrﬁl 43he

refrigerant TIowing Into i xed throttle 19.

auxidiary Flam%tmore, ifeerefrigesant Bewing Qe eftthe ALY raé'i@éfttér%@ Epws Hehisoied Phges
e ot eR B RYRE 1Y S HE SLAGK 30k dbObide 180ls RimdrlRel 3R gbcphd a0
outside air : roo the ‘cooling f 2a to
further coaimmrlassohagham Mawe imofthe gactotl3 fr¢m§ e rﬁager@etcwat*@ep@t éabcan be

relatively,re N rg e, g%ﬁ t di nent, thereby
reduci ng h qiﬁ%ﬁ H%”#qﬁ§apgbﬂ#y |ﬁ2? rﬁt]?éa]tdig:{?or .ZBF]'qggrespect to the
above- desc[0368Y respective enbodi nents. [0364] In Fig. 41, although
t he oollng fan_l2a is ar e t [ catlng
5% 20 o TG e R SSSR tnd s R bl hopl dREosl b
to the auxid (Dyrof theﬁﬂitlabmlbodi&ent adint ber obdainece | herefiirs, idéheapresant etivedimsoin may
be bl own t t he 12 and_the auxi|liafr | r. %2 ely
i ndependen FoAU F‘? a%\%?halngwg Caf’?@%ﬂ?)&‘ ra%rz}toﬂl'\@lsar&gtbcggl,a‘t?lcgtﬁ]%g%%lﬁ#hg
ej ector- tyaﬁthélﬁﬂdfgﬁé atfrigerany fibwindduithe nbl®@pottion §3eefsen tbemgbiardienessarywi | |
be descri bed, wi eference t | i.er di.agr [P 4 0 the
ej ect or - t y[REIUERH-r | @Hﬁfzﬂmgﬁﬁwa}ﬁ?ee{}gl%W'b%d'%mbFhetgﬂ'zhaé&e%féh‘rgmgm%ﬂpa
opergt ed, |H@ hthteeﬁmreatpumnamsa his ghotp uesetusang asducetly iager turtebdi st'cehﬂ)@ed
fromthe first conpres 21 is cooled-in the radiator 12 to be in a
gas- | i qui dIMPRIGY§REELAR Sf’ A58k nt a25 -.point b25 in Fig. 42). Thus, the
heat exchagmkpg.capaC|ty of the radlator 12 can be reduced, with respect to
the above-descr IT%%(rjefér%?&%%tn!cha?py or}bhe rertmgerant flo [ng n'?tolthe suction side evaporator

16 can be decreased by the action of the auxiliary radiator 12e. Thus, the enthalpy

20 difference between the enthaipies of the refrigerant at the refrigerant inlet side and the
refrigerant outlet side can be enfarged in the suction side evaporator 16, thereby further
improving the COP.

[0370]
(24th embodiment)

25 In the present embodiment, as in the entire schematic diagram of Fig. 43, the
thermal expansion valve 17 is added in a refrigerant passage from the outlet side of the
branch portion 18 to the inlet side of the nozzle portion 13a, with respect to the
ejector-type refrigeration cycle device 10 of the 23rd embodiment.  Other configurations

_ in the present embodiment are similar to those of the 23rd embodiment.

30 [0371] .

When the ejector-type refrigeration cycle device 10 of the present embodiment is
operated, refrigerant flowing out of the branch portion 18 toward the side of the nozzle

portion 13a of the ejector 13 Is decompressed and expanded in iso-enthalpy by the
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The hi gh-pressure refrigerant flow ng out of the radiator 12 flows into the
branch portion 18, and is branched by the branch portion 18 into a flow of
the refrigerant flowing toward the nozzle portion 13a of the ejector 13 and
a flow of the refrigerant flowing toward the refrigerant suction port 13b
of the ejector 13 (point b25 in Fi The 30refrigerant flowing into

t he nozzl ethﬁtfmh%ﬂanf@ﬁ vafvetlg@s &) ‘”é‘@ﬁi’lﬂmelg’ag‘?a@hﬁﬁﬂ% Yr(BREROHOT t U Cig"f | ows

in this orgeraigf rator 14, and is
corpr essed T PhelHits EpFELAL s Sl P SR oy HBodaRe 2155 14" poi ni

e25-. poi nf3¥2b-. point g25 point a25 in Fig. 42). [0367] On the
other hand, hi gproﬁéf%sébreﬁ i chergtrQl uPEbf ¢ I’nég\%s@gtr %rﬁ%&bﬁw ?‘L %&s%ﬁﬁih gp 18

toward the side 0 refri era suc rther coo ed in
t he fuxi | i they23rdeémbpdimenR ean be bblaned, and th@esamaqeﬁaﬁt%a%deI @6} mthg2dth

- - >poi nt bﬁ%@mgb%ﬁqiséd%%ﬁ&fr nore, the refrigerant flow ng out of the

auxiliary Oows inthis order of the fixed throttle 19 the
suction siﬂ]@?&}/aporator 16, is conpressed iin the second conpressor 21, and
is drawn I&Lﬁ;ﬂ‘ §0 '@S or 13 fromthe refrigerant suction port 13b (point
b'25 -4 po % 125 - point j25 -> point e25 in Fig. 42). [0368]
10Thus, even i ni hiee ptesertt emidivhertchas mmmfr@BMMaMEMagrantneff@rr%pémects .

o AL el ﬁ%qmexc@&@s% e Rt L ehod e o AR it e b or 12
ne rFS“ﬁ??Q‘*E“?‘%E e bel e Anecesiary 1 “ﬁ“"éﬁ‘““""ﬁ??‘“&“*“:ﬁ’g‘“?ﬁ the

17t h ombodPHBRRGET itds SRAREH BoP T et Sreh i Bpesn B RoSaPhIa PR a Rozz) e
Egr g Ib ?2. %ﬁfﬂ;%ermtpam@@m @ﬁe/rdﬁajhmdmt!éﬂﬁﬁdé hettmba«umiae/ ARt Peawaent can

ref f the ref geran
fl owi ng i n‘ﬂ‘@?ttﬁ‘é QLEEW cﬁwegﬂa@ éﬁo?%\q gge 18 rlggﬁmgéo c AER0:tp b‘iﬁ F?ﬁ?n ction
of fhe auxidm@eysidrigieaiaflsml2ey. Thus, the enthal py 20 difference between the.
ent hal pi es_of the refrigerant at the refri gerant inlet side and the
refrigerant03dtt| et side can be enlarged in the suction side evaporator 16,

thereby further wigra ejetor-iebeligelzBed Blcid 4ide 10npesk sregint embodiment is.
operated, the enthalpy of the suction side refrigerant of the second compression
mechanism 21a s increased (point i29 —point i29 in Fig. 46), and the enthalpy of the
20 refrigerant flowing out of the auxiliary ra}diator 12e is decreased (point b'29 —point b"29
in Fig. 46), by the operation of the inner heat exchanger 31, as in the Mollier diagram of
. Fig. 46. Other operation is similar to-that of the 24th embodiment.
[0375] o |
A Thus, even in the structure of the present embodiment, the same effects as in the
25 © 24th embodiment can be obtained. Furthermore, improvement in the COP, due to the
inner heat exchanger 31, can be obtained similarly to 17th embodiment.
[0376]
(26th embodiment)
In the presént embodiment, as in the entire schematic diagram of Fig. 47, an -~
30 inner heat exchanger 32 similar to the 19th ‘embodiment is added with respect {o the
ejector-type refrigeration cycle device 10 of the 24th embodiment. The Inner heat
exchanger 32 of the present embodiment is adapted to perform heat exchange between
the refrigerant flowing in a refrigerant passage from the refrigerant outlet side of the -
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251 n the present enbodinent, as in the entire schematic diagramof Fig. 43,
the thernmal expansion valve 17 is added in a refrigerant passage fromthe
outl et side of the branch portion 18 to the inlet side of the nozzle
portion 13a, with respect to the ejector-type refrigeration cycle device 10

Gl i l'ar 1 GUNBIGSURO Hae ST BRbaGr LR Paaoieme 10, S THE Gty a0 Ber 2 €

ej ector- tYd?§wﬁ%fHe%E@éoh%eéébﬁ';ﬁecﬁgmgrﬁqﬁO of the present enbodinent is
operated, refrigerant flow ng out of the branch portion 18 toward the side

of the nozL@By]portlon 13a of the .ejector 13 is deconpressed and expanded in

i so-ent hal py by LerBydhaih Qae alive1d df thé pradehthentdalnhdrets
di agram of Fig. V\}hgﬁ @?}%%tbﬁgggo? nt c27 C?n Fi 4 Cxpher Qperation is

si md ar t copergied,ghe emtaaiaspatheﬁu@mnmrefnpe@mgqafthe)ﬁrst compres3igRBeEaNSE en i n
the structiifs Hodles Bids REPA SESRCLSEH Figl 4, 8hd el entrdiny bfathetr@mgéraﬁt 23rd

enbodi nent”can same effects as in ( 3 "S I'n the 11th
enbodi nentﬂm«amgmtcﬁme)aw«maw wadtator[lasmeC(@sem(p@m@&lr@’ﬁw b'AlimBamt&sent

enbodi ment ﬁ%l 6#|r§tﬁﬁ OEF% eﬁﬁ%ﬁﬁ%ﬁ%ﬁg@? Qgrﬁs”inoﬂ(hg'\ﬁblhé%lag?ﬂnje@ Figragr heat

exchanger %Vl ar to ment’ 1s added wthrespect to the
ej ect or - t yDiher eparatiper iasinvlar to/thiboftkbei2éth arobasimente 24t h enbodi ment. The
innﬁ heat tﬁ?‘ﬂ;anger 31 is adapted to perform heat exchange between the
refr: geran[t wing in a refrigerant passage fromthe refrigerant outl et
si de of the auxTrhmsaeyerriadlheas;ta.rctuteefiﬂw present ethkadirentethefsamp etfeqtxaginthe ot t | e

19, and th ef r| eran Wn ni sm
21a. [0374¥4t|:' LIV, ﬁ% °§fag£‘?t%0rf {"@béer‘tg‘ﬁreé 8@9% ?@ﬂﬂgﬁfﬁépé@\?ﬁgg 0 of
t he presenineniadexahahgdrs2o pat b ebtainEdilein'état!md mxh@mbmme@uct i on side

refr| geran&g% t he second conpression nmechani sm 2la is increased (poi nt i29
. point | h Fi g. 46), and the enthal py of the

15 (27th embodiment) _

In the present embodiment, as in the entire schematic diagram of Fig. 49, the
radiator 12 is configured as a sub-cool type condenser similar to that in the 15th
embodiment, with respect ‘to the 17th embodiment. Thus, a cycle structure
approximately similar to the 23rd embodiment can be obtained.

20 ~ [0380]
| In the present embodiment, the branch portion 18 is removed, and two liquid
refrigerant outlets are provided in the gas-liquid separation portion 12¢ of the radiator 12
to cause the liquid refrigerant to flow out. The saturated liquid refrigerant flows out of
one of the liquid refrigerant outlets of the gas-liquid separation pprtion 12¢ to the
25 ) super-cooliﬁg portion 12d similarly to the 15th embodiment, and the saturated fiquid
refrigerant flows out of the other one of the liquid refrigerant outlets of the gas-liquid
separation portion 12c of the radiator 12 toward the nozzle portion 13a of the ejector 13.
That is, a branch portion for branching the flow of the refrigerant is configured by the
_ gas-liquid separation portion 12c in the present embodiment.
30 [0381]
| Thus, the condensation portion 12b and the super-cooling portion 12d of the
radiator 12 can be functioned similarly to the radiator 12 and the auxiliary radiator 12e of
the 23rd embodiment, respectively. When the ejector-type refrigeration cycle device 10
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20 refrigerant flowi ng out of the auxiliary radiator 12e is decreased
(point b29 -.point b"29 in Fig. 46), by the operation of the inner heat
exchanger 31, as in the Mllier diagramof Fig. 46. Qther operation is
simlar to that of the 24th enbodi nent. [0375] Thus, even in

the structure of the present enbodinment, the sane ef t?elcts gﬁ I nht §§@2524th

enbodi nentOfé%D'f?éefﬁtﬂf%hoﬁ@aﬁntﬁﬂﬂeF%?%‘%'éOp‘?rﬁﬁd&fi’e%ﬁ‘fa W SiHar to the
i nner heat, 5 iR dhe m@mr%ﬁgﬁ@fp@dwl mlarly to 17th enbodi nent .
[ 0376] (26t iment) In the present enbodinment, as in the entire

schematic [@B&%;}am of Fi g 47, an 30 inner heat exchanger 32 simlar to the

19th enbodi ment 1 ?n«f‘éﬁﬁgcﬂwéhﬁﬁmee RREhL Eﬂbé&iﬁen‘ﬂi Gtflset thReraRIH beebRES On

cycle deyice 1070 enbo iment. The inner heat exchanger 32 of the
pregent entvofiguredtbyitbe gasitsd sewar@f@nr R ERg thecedated Wéltd/\r@memé can

et rigerants b QMAGkA aflg e%amga 8 e BRIRAMT 218 6o ERTAABORANbIPU | et

side of th auxi ator inlet side of the fixed
throttl e 1;513mlad3i3 irh€igr éﬂ} | gdwanthet enthalpyl of e refrigerants flowing d@ﬁﬁh@w%@n

mechani-sm 1 | e 10
of the pr e% pn é%gﬁyn%&ﬂ ﬁ E‘igg‘g""'—:@)per ? % ta%?%%érgfr’\* ngle&@ﬁ "ﬁ&oggrﬁéﬁc'ﬁ%h&m de
ref ri ger andecpdastthe Howeter,c s pedsent embhdiniesin tn@aeﬁ’%:tsi sictlendedhe pirdt g31

S ORL O Al B b ok i RECHEL o @ [t o

48); by thﬂtﬁmt@ﬁimﬁnménb@ebﬁamr heat exchanger 32, as in the Mllier
di agr am of 8 48. Ot her operation is simlar to that of the 24th
enbodi mant[03§ 0378] Thus, even in the structure of the present
enmbodi nent(zgtm@mameaf)f ects as in the 24th enbodi ment can be obt ai ned.
Furthernore, inprovenent in t ue t.h X r 32,
can be obt ai ned 1&g PESERE ‘?’?)boiﬁf“ﬁ” el’?o@'ﬁ "ﬁ%cﬁq W(?%f.f‘[;% eri%&&/yt% E%le mgnt)

15 the 23rd embodiment, carbon dioxide is used as the refrigerant similarly to the 16th

embodiment thereby configuring a super-critical refrigerant cycle. Thus, the enfire
structure of the ejector-type refrigeration cycle device 10 of the present embodiment is
similar to Fig. 41 of the 23rd embodiment.

[0384] _

'20 Next, operation of the ejector-type refrigeration cycle device 10 of the present
embodiment will be described with reference to the Mollier diagram of Fig. 51. When
the ejector-type refrigeration cycle device 10 of the present embodiment is operated, the
refrigerant discharged from the first compressor 21 is cooled in the radiator 12. At this

~ time, the refrigerant passing through the radiator 12 is cooled in a super-critical state

25 without being condensed (point a34 — point b34 of Fig. 51). The branch portion 18 is
connected to a refrigerant outlet side of the radiator 12, to branch a high-pressure
refrigerant ﬂdwing out of the radiator 12.

[0385] ,
The super-critical high-pressure refrigerant flowing into the nozzle portion 13a of

30 the ejector 13 from the Bran_ch portion 18 is decompressed and expanded by the nozzie
portion 13a in iso-entropy (pdint b34 — point d34 in Fig. 51). On the other hand, the
super-critical high-pressure refrigerant flowing from the branch portion 18 toward the -
side of the refrigerant suction port 13b is cooled in the auxiliary radiator 12e, and then is
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In the present enbodinment, as in the entire schematic diagramof Fig. 49,
the radiator 12 is configured as a sub-cool type condenser simlar to that
in the 15th enbodinent, with respect to the 17th enbodi ment. Thus, a cycle
structure approximately simlar to the 23rd enbodi ment can be obt ai ned.

20[ 0380] In the, present enbodi nent, the branc ryion 18 i s

r emoved, aﬁﬁa:omw/b%ﬁ@qqamwr@ﬂﬁ%é}éﬂﬁﬂtﬁ@"ﬁva@%ﬁ%ﬁ}s@gaggr bty g9 i qui d
separ at i onwReEfARNdHesRife (Pt badl-adoftt bB2 -+ oisEnEaN Faes1)l otk bpériiger ant
to flow out. Thé saturated liquid refrigerant flows out of one of the
liquid refipisidieain thetipf bed3ed enbedi|aat | i qui d separation portion 12c to the
25 super-c[;agb{-ﬂ]g portion 12d simlarly to the 15th enbodi nent, and the
saturated T1quid refrigerant flows out of the other one of the liquid

ref rd gerant out TBES ewdn intiee gructure ghihe psessat enbasimedr hrsame etfe@s agiRéhe

radi ator 12 40 : . i O t ' f [ a
branch por :?rgna}ﬁ%éh“b?'g[n%%%tbﬁégﬁ%' o&uétﬁ&{r%e’rle F@Sﬁ%ﬁﬁ%“%gyﬁﬁa&%d by

t he gas- | i chibided sipilady tothedsih ewbodimenti.n t he present- enbodi nent. 30[ 0381]
Thus, the @gggﬁnsati on portion 12b and the super-cooling portion 12d of the
radi ator 1% be functioned simlarly to the radiator-12 and the

auxi | i ary ¢28th ambodid@et)of the 23rd enbodi nent, respectively. Wen the

e L i e A R

i n ! g_e Mol ilnh?r heﬁte&;:tlmtl]nef 3Fisgr:ri]ila5®o thed BBR] entirodirhent d¢ addsduwith mspettalophe_sgnt
t,. L tE s -

Cparat  ontgHPERSR et SReb R calh f e Bl BGEaRe  fhegher ne: ¢

gecorrpr es s%ﬁthﬁﬁgbr@ipﬁﬁd@e@tohpém)rmgmat exqga?gei mtwé@ﬁtﬁerrel;r?geraanﬂowip? lin( poi nt -
33 i-nt 3 in Fig. 50). -1 n . the.refri ‘ in
Pto the. nisiesisgs om B et o o7 ind dBulR Beltonieb Rt o

| NPV eneninjdieyidd of dRE Ifikas efrotidovey end the refrigefnesertie drabodtontind sedohe
effects simlar to theh 23rd_10enbodi ment can be obtained Furthernore, the
sane ef f ectYNRIEST PESARHN ¢ of the 11th enbodi ment can be obt ai ned.
[0383] (28fgyserbodi ment) In the present enbodinent, in the ejector-type

refrigeration C)((\(I:rl]een l g \éjle%i%r-%(/)peor]:afrigeration cycle device 10 of the present embodiment is

operated, the enthalpy of the suction side refrigerant of the second compression

20 mechanism 21a is increased (point i36 —poaint i'36 in Fig. 53), and the enthalpy of the -
refrigerant flowing out of the auxiliary radiator 12e is decreased (point b'36 —point b"36
in Fig. 53), by the operation of the inner heat exchanger 31, as in the Mollier diagram of
ng. 53. Other operation is similar to that of the 28th embodiment.

[0389]
25 Thus, even in the structure of the present embodiment, the same effects as in the
| 28th embodiment can be obtained. Furthermore, imprbvement in the COP, due to the
inner heat exchanger 31, can be obtained simifarly to 17th embodiment.
[0390] |
[30th embodiment]

30 In the present embodiment, as in the entire schematic diagram of Fig. 54, an
inner heat exchanger 34 is added with respect to the ejector-type refrigeration cycle
device 10 of the 11th embodiment. The inner heat exchanger 34 is for performing heat
exchange between refrigerant in a decompression and expansion stage, passing through
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15 the 23rd enbodi nent, carbon dioxide is used as the refrigerant simlarly
to the 16th enbodi nent thereby configuring a super-critical refrigerant
cycle. Thus, the entire structure of the ejector-type refrigeration cycle
device 10 of the present enbodinment is simlar to Fig. 41 of the 23rd

enbodi nent [0384] 20Next, operation of the ejector-type refrigeration cycle
devi ce 10 e figa thiokisel} inenbgbriprasadre\side) re%ge@gggqs %% A ¢ ‘Ff”g%rg% Wto the

Mol I'i er di g?&ﬁ?egf lohlStessde siBeReridieart] fakade BYPSor BE Idrglet abi bR Stehe

device 10 present enbodi nent is operated, the refrigerant discharged
from the féompressiorpmedwoisT1a s cooled in the radiator 12. At this tine,

t he refrigfb%@?} passi ng through the radiator 12 is cooled in a
super-critrcal” state 25 wi thout' bei ng condensed (point a34 point b34 of

Fi g.551). The bAsnzisppdalt stasturg dfstheonnercheat ©shangesfdh gefenie-pipe| kaat si de

of the rad%gmg.;gel{t%ggf?ﬁ%ms@dhwmcwtﬂﬁgéggge&n@ilg%ﬁfriauréds\'yv'a@spiw of

the radi at er-critical high-pressure
ref-ri ger antubkliopvoviged inside bhan agey pipe fasminigdhe k@aprepsLeside refjigesantPad®ye r om

t he branch,porty 18 i.S . ‘ e Wﬁ i on
13a in-i sog’%ht #bg*{}”%%S‘f‘tnP‘gggﬁggéﬁ%ﬁg‘fa ﬁge"gﬁg&ﬁg%% %&{éhlg ot éés‘rﬁ__reﬁgnﬁ , the
super - cri t rafaderimtgiaspagesib maybef borgled dwtbrédingrianbavieraheat rexchanga skrugiore. i on 18
to d the, side of. the retrigerant 1 r i1d Se ~CRIAQ |

s ar y. PO sorowstons i i af oot s5tollBh e B eCisR 38 R HIF

| so- ent hal ppbedimiehe fi xed throttle 19, thereby reducing the refrigerant
pressure (Eo,_;@aﬁ b34 -'point b'34 -'"point h34 in Fig. 51). O her operation
is sinmlarl4 hat of the 23rd enbodi nent. [0386] 5Thus, even in the
structure of theext aspenitiondian efotor-tidecrefriyreatieh fopde siedise 10 of hite @@seht

SR M T T Lt ek
15 the ejector-type refrigeration cycle device 10 of the present embodiment is operated, the
enthalpy of the Suctién side refrigerant of the second compression mechanism 21a is
increased (point i38 — point i'38 in Fig. 55), and the enthalpy of the refrigerant of the
decompression and expansion stage in the fixed throttie 19 is decreased (point b38
—point h38 in Fig. 55), by the operation of the inner heat exchanger 34.
20 [0393] ,
| That is, the refrigerant passing through the fixed throttle 19 is cooled to a
temperature of the suction refrigerant of the second compression mechanism 21a while
being decompressed and expanded in the fixed throttle 19, and thereby the enthalpy of
the refrigerant can be reduced. Therefore, in the ejector-type refrigeration cycle device
25 10 of the present emboediment, the enthalpy of the refrigerant flowing into the discharge
side evaporétor 14 and the suction side evaporator 16 can be decreased. Other
 operation is similar to that of the 11th embodiment. -
[0394]
Thus, even in the structure of the present embodiment, the same effects as in (A).
30 to (F) of the 1ith embodiment can be obtained. Furthermore, by the operation of the
inner heat exchanger 34, the enthalpy difference between the enthalpies of the
refrigerant at the refrigerant inlet side and the refrigerant outiet side can be enlarged in
the discharge side evaporator 14 and in the suction side evaporator 16, thereby further
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In the present enbodinent, as in the entire schematic diagramof Fig. 52,
an i nner heat exchanger 31 simlar to the 17th enbodinent is added with
respect to the ejector-type refrigeration cycle device 10 of the 28th
enbodi ment. The inner heat exchanger 31 is adapted to perform heat exchange
between the refri flowwng in a refrigerant passage fromthe

refri geran‘fn BQWI'Qe e of the auxiliary radiator 12e to the 15inlet side
of the flx@dgls]hrottle 19, and the refrigerant to be drawn to the second

conpr essi o [ ad'@ngﬁ [ 0388] When the ejector-type

refriger at ed&l‘i |ce 10 of the present enbodi nent is operated, the
ent hal py of thelﬁﬂﬁépr@ﬁer&l@ﬁaddﬁﬁéntgﬁ mNtheaintitd scheamatio diegamp bE Sigi 66, &0
mechani sm 21a j s i ncrease i ' 36

ont ol by ofenBSatehERRadt 1§ PRty TR esrirt e, erprps deulennf B "
decreased gqflenlp & tﬁ@thh RRIbBEiInfenE 6 OtherfdoBfiguralionstay tHelResepesabddimertfaré he

i nner heat exchan , as in the Mdllier diagramof Fig. 53. O her
operati on $"§"[%|'tﬁltg Qféh@ h&h espbodineedst h enbodi ment [ 0389] 25Thus, even in
t he structw f the present embodi ment,  the same effects as in the 28t h
enbodi ment can be obtained. ‘Furthernore, inprovenent in the COP, due to the

i nner heat exchiYhgerthe gieciontynedewieaiionarda davicarl0yf the progept %‘ﬁﬁ%'i'”ﬁ%trl
[0380] [ 3050 sphod !ﬁ‘?ll'i_é il/lol:ﬁQiJ cfla%‘gﬁl RERS Sﬁ'tth@ @PEP\@IpV%F'Ehe ﬁétidrfbldé”'@f Fanlt e
schemat i c. diragram o n i nnér heat exchan i s_adde
respect t ooftthe seqosd E@ﬁnpteﬁ@@ﬂ meehanise &1a 16 rn%%aé%(r@@g id@e PG'“Bf"'Q RE 1915?%
enbodi ment ., fing e'an%ﬁfy & ?ﬁédre%%‘? Bfthe décdr darfaé%f forPHdlXpafsitn shRlin heghange

bet ween re?rlgeran ression and expansi on stage, ‘passing through
93 the fideottieHBds de@ealsedu(mat bﬂognpgnbb%mme%uii’é, etheiogerbion obledags. and

refri geranhe{t&mép‘ e}@t{ough a low pressure side refrigerant passage 34b to
be drawn to thé se ond conpr essi on nmechani sm 21a.
15 [0397]

Therefore, in the ejector-type refrigeration cycle device 10 of the present

embodiment, the enthalpy of the refrigerant flowing into the discharge side evaporator 14
and the suction side evapora,tor 16 can be decreased with respect to the 12th
embodiment. Other operation is similar to that of the 12th embodiment. Thus, even in

20 the structure of thé present embodimenf, the same effects as in the 30th embodiment
can be obtained. Furthermore, improvement in the COP can be obtained similarly to the
iZth embodiment.

[0398]
(-32nd embodiment)

25 In the present embodiment, as in the entire schematic diagram of Fig. 58, an
inner heat exchanger 35 is added with reSpect_ to the ejector-type refrigeration cycle
device 10 of the 11th embodiment.

[0399]
~ The inner heat exchanger 35 is for performing heat exchange between

30 refrigerant in a decompression and expansion stage, passing through the fixed throttle 19
as a high-pressure side refrigerant passage, and refrigerant flowing through a
low-pressure side refrigerant passage 35b to be drawn fo the first compression
mechanism 11a.  The basic structure of the inner heat exchanger 35 is similar to tne
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[ 0391] 5As a special structure of the inner heat exchanger 34, a
doubl e- pi pe heat exchange structure may be used, in which the fixed _
throttle 19 configured by a capillary tube is provided inside of an outer
pi pe formng the | ow pressure side refrigerant passage 34b. A refrigerant

el i gor antBARER GH BE T Be oAy B Ry SRR I et e

struct ur e. edhB6ditvent aenfmigytatiosa sf tha 1t1|ih3erpb@:ﬁmemt enbodi ment are sinmlar to
t hose of tEﬁea ﬂith enbodi nent [ 0392] Next, operation of the
ejector-ty S0Uef r i geration cycle device 10 of the present enbodi nent wl |

be described w iNext @per@ps of ki é;@@colva)pblr@frngdwaagm IO et 10 obtheWregent5 the
ej ector-type refrlgeratlon IH%ecl e device 10 &@ r] c[ﬁgsrent enbogl nent is
opert ed,  EWBOURERRVPDeFescRigedsWith refareri HerMoiRs diagrangrof (ke Sdecihan
conpr essi thé’éiédﬂé\{%yﬁ@]‘&rl@erétﬁ)n' deleepsies ltﬁ Bpﬂh@tprésaﬁt &Rbath mént@oﬁéﬂatEd Gthe 59)
and t he ent hal ‘%y the Tefrigerant of deconpr essi on and expansi on

stage in tARAPY S thArscion smlg "eﬁ"g?éaﬁéﬁs'f@ﬁ f(rsbpwﬂpr@g%on FschanigmdlpnsFi g.
55), by th c@%@é@éﬂoﬁ‘% quI ngﬁlnt 'ggrln ?@359)9)85@%%9&&[’:5’1?* o?%qgﬁrékrant of the That

Is, the refrigera i xed Is’cooled to a ‘
t enper at ur deempressios andi epansign $tg§¢ inihedixed Hiarotilec this Qﬁﬁrﬁ?ﬁ@%@loﬁﬁ R chani sm

21ayhi | ehgae 4ﬁ'ecgaﬂgﬁ&§ﬁ¢r@.frp,gaéf@e%serat.an bhgef hﬁ‘e‘?‘i‘ne&%@é& ger 39, and

t hereby t hal can be re uced ore, in the
ej ector -t yp¥0dgf ri geration cycle device 25 10 of the present enbodi nment,

the enthal py of 1P ¢ SheiroRBaRk: HhagievbalOukhfxdl ehee o § dsyapgr ator

14 and the suction s{ e eva creased. er operation is
si m | ar totarhgaratofe vhiheldtthor mfddenashof tHeOBiSY romhrgssior wachanismo Hda syhilact ur e

O ot mons BERG RERAELRA ana LS RRET, 81 ReliSnifud 15, GR) i ebPukidulin/de 1110

erm)re geration o ner heat
exch@anger & refrimr&nht:&rab@yedﬂlcéd erT@n(ﬂor‘eem\khe a]etﬂme-tmetrh&igplraﬂen ofcle dwyice

o Lo B B0 AL el R e LS RSl
evapor at or sitlé evaireateby4 Bod theesucBdn sidenprvaporatgr 1hearOPdecreased with respect to
: the 12th embodiment. '
[0402]

20 ' In the stage of point h'42 — point h42 in Fig. 59, the refrigerant passing through
the fixed throttle 19 is decompressed and expanded in iso-enthalpy. -The reason is
follows. That is, when the refrigerant passing through the fixed throtile 19 reaches the
point h'42, the 'refrigerant is cooled to a temperature corresponding to the suction
refrigerant of the first compression mechanism 11a, and thereafter heat exchange is not

25 performed in the inner heat exchanger 35. Other operation is similar to that of the 11th
embodiment. '

[0403]
Thus, even in the structure of the present embodiment, the same effects as in (A)
- to (F) of the 11th embodiment can be obtained. Furthermore, by the operation of the

30 inner heat exchanger 35, the enthalpy difference between the enthalpies of the
refrigerant at the refrigerant inlet side and the refrigerant outlet side can be enlarged .in
the discﬁarge side evaporator 14 and in the suction side evaporator 16, thereby further
improving the COP. |
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[ 0395] (31st enbodinment) In the present enbodinent, as in the entire
schematic diagramof Fig. 56, an 5 inner heat exchanger 34 is added with
respect to the ejector-type refrigeration cycle device 10 of the 12th
enbodi ment. Qther configurations in the present enbodinent are simlar to
t hose of the 12th enbodi nent. [0396] Wen the ejector-type refrigeration
cycle devile®4o of the present enbodi nent is 10 operated, as in the Mllier

di agram of(33@1.e,ﬁgodirﬁ§m?]ent hal py of the suction side refrigerant of the
second conpression nmechani sm2la is increased oi nt 140 Ohﬂh&i '940 in Fig.
n

57), and the enihiEpyresnt CRPOABIEGY Brif'e SutenENgRetnpiag O:e¥bansi on

stage in tAefhasedxihgbt 52 sl 8ddedl WRe repeadiol el déctdd4pe Téﬂﬁgér@ﬁomé&ié n Fig.
57), by the operation of the inner heat exchanger 34. 15[ 03 7%*_
Thefef or e,deviselAsf Hjed2thembggimenier Qs caniigiations frethg dvgseat erpPasimeniare)r esent

enbodi mentg, %E%E%Ifg.ye Pithte%ogﬁern'tger ant flowing into the discharge side
M and 1 [

evapor at or e suction side evaporator 16 can be decreased with
respect td0#0& 12t h enbodi ment. Other operation is similar to that of the *

12th embodi ment yy,IRyg, ejtgﬁglﬂg)&@ ﬁ@fgﬁ%rgg?rﬁcé[dé%%@ %gf:t; Eh'téepré’sreﬁﬁéﬂboa?fﬂ@rﬁqg ment,

the sane effects as in _ nt can ained. Furthernore,
i npr ovenerdperaied,tes iCibR Mellierisiagedn af Rigdékithe erihalpy obthesuctionsidegrisigarantnt .

0398] (3 ' . 25| . i s ASu i
crBmat 1 o g Fan OfFEsor BbEndi PLES TR0 R~ 3pirk g LI ERIEDY D
respect t aaridibe eptbalpgof thepefrigefant ofdhe tiecomprgssion agd ekpansioo stigeime fixed

mbodi t 3 ' , 35 4 j
exchange HBRERS st esiHoua BHAAER . 615 v ihg PRCadotb e 1FRL
passi ng t fieatghcHahgerfisxed throttle 19 as a high-pressure side refrigerant

passage, g@gf %]efri gerant flow ng through a | ow pressure side refrigerant
passage 3 P be drawn to the first conpression nechani sm ha. The basic
strisct ure of t hFhérafoes, imedte ejactwrgey rébigestisn mytlardaviret bk d@Sthe present

embodiment, the enthalpy of the refrigerant flowing into the discharge side evaporator 14
and the suction side evapdrator 16 can be decreased with respect to the 12th
- embodiment. Other operation is similar to that of the 12th embodiment. Thus, even in
the structure of the present embodiment, the same effects as in the 32nd embodiment
.20 can be obtained. Furthermore, improvement in the COP can be obtained similarly to the
' 12th embodiment.
[0407]
(34th embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 62, the
25 thermal expansion valve 17 is removed and a pressure control valve 27 is used with
respect to the ejector-type refrigeration cycle device 10.of the 30th embodiment, and
carbon dioxide is used as the refrigerant similarly to the 16th embodiment thereby
configuring a super-critical refrigerant cycle.
[0408] |
30 The pressure control valve 27 is a high-pressure side decompression means for
| decompressing and expanding high-pressure refrigerant flowing out of the radiator 12,
and is a pressure control means for-adjusting a valve open degree (throttle open degree)
using a mechanical mechanism so that the high-pressure side refrigerant pressure
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i nner heat exchanger 34 of the 30th enbodinent. Ot her configurations in the
present enbodi nent are simlar to those of the 11th enbodi nent. [0400]

Next, operation of the ejector-type refrigeration cycle device 10 of the
present. 5 enbodi nent will be described with reference to the Mllier

di agram of,_ Fi ej ector-type refrigeration cycle device 10 of

the preserfi® C@’%ﬁ% qTJéaﬁg&q‘ggrbE{g§ *M%d, the enthal py of the suction side

refrigeranp40$] t he f| rst conpr essi on rrechani smlla is i ncreased (poi nt g42
point g'48 in FIH@ ﬁ&d t he ent haI égﬁ refri er ant_of

deconpr essi on a ree%?ﬁé'ﬁg? 8 PE§eHE FORY V?‘V% 1t Eat‘i@ SFQS'%m%ed
(poi nt c49pcated ﬂapﬁ%ﬁgeﬁnﬁaﬁﬂétrﬁdehd?&he Radfibi@r 159énd @M:Ohh@;r@@(ﬁb gbh@teqd the
i nner heat exchanger 0401 he refrl%erant gasm ng

t hr dugh tH%fe$SUR%d30Efﬁ$R9E'9'P@ t99theste@ai@raéaret 8% 5“% S8 MO TIOfRBL 8tidh§ on

refriger a’VefﬁHeratHE %uﬂétrsﬁie &Qﬁé’?a%fa%roﬂl mﬁlﬂ@ fémpééﬁjr\é@éﬂ]sﬁ@(ﬁjm degerpr essed
and expandedin the fixed thrott 19, and thereby the enthal py of 15 the

r ef ri ger aradjgdAntheevalval Goew. de‘Bﬁt’@r BY dhe  balance H@t‘éf?%bt”%ﬁ iRngpPresriq gertbgi on -
cycl e deV't%ﬁ'l téﬁitﬁ’% sef nPpsiHeR n@ IHRAEHIZR Nt Féa&reraw@lremgeﬁan% &?dét@lfdélogerant

flow ng int I.SC e si.de evaporator 14 and the suction sid
evapor at orthegadiaterbie. dé'bﬁé&@éﬁ hight pressusp ésce vabietdeéermeﬁ! maaam COR 0402]

20l p, the s f 4 F si ng
b Sugh ¢ Reeepiee PrRRpe Pl 16 ellimy B basb ar e Refnictin B e At Al .
The r easonrefrigefayitiobtiel sideheftthée gadiatbiel2.t he refri gerant passing through the
fixed thro@td@]r 19 reaches the point h'42, the refrigerant is cooled to a

t enper at ur responding to the suction refrigerant of the first
conpr essi on nmec Nexi, opetblian ofitfit ¢ejhepetbe eefrigestion xydiadgdcs $0 nf)thezlﬁ‘pm or rred ,

in the i ng&hgéﬁ?:%%l[\%\ﬁ@%n&%n&% \npgﬁjge%reﬂgeefoaﬁfe%o!he? o?élgfg%rll}?nz F 6tr’.ha9\lh8ﬁ the

11t h enbo €Ven he present
enbtdi ment thetdjrrtwraype effifgratonaycle deyidg 1@ of thE)presknt ¢1‘eb01:|]mdenté$mmmné,rﬁ1e can be

oD S TR SR 2Bl 1 Bl P . P g 2o

r ef r i ger antimegnthet refrigdeant ipdsdite thredigh therradiatoo ut?| ietcosl;efdim 8 aupérecritindlatajed i n

e o o gAY PP Al lE ! by 1 0 evaporator 16
[0411] _ _

20. Furthermore, the refrigerant flowing out of the radiator 12 flows into the pressure
control valve 27, and is decompressed and expanded in iso-enthalpy to become in a
gas-liquid two-phase state (point b46 —point ¢46 in Fig. 63). The high-pressure side
refrigerant pressure is adjusted by the pressure control valve 27, to be approached to the
target high pressure that is determined such that the cop becomes approximately in

25 maximum.

[0412] |

The refrigerant flowing into the nozzle portion 13a of the ejector 13 from the
branch portion 18 is decompressed and expanded by the nozzle portion 13a in
iso-entropy (point c46 — point d46 in Fig. 63). On the other hand, high-pressure

30 - refrigerant flowing from the branch portion 18 toward the side of the refrigerant suction
port 13b reduces its enthalpy while being decompressed and expanded by the fixed
throttle 19 (point ¢46 —>point h46 in Fig. 63). Other operation is similar to that of the
30th embodiment. '
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[0404] (33rd enbodi nment) In the present enbodinment, as in the entire
schematic diagramof Fig. 60, an inner heat exchanger 35 is added with
respect to the ejector-type refrigeration cycle 5device. 10 of the 12th
enbodi ment. Qther configurations in the present enbodinent are simlar to

t hose of taghél]Zth enbodi nent. [ 0405] When the ejector-type

refri gerat[l cycl e device 10 of the present enbodinment is operated, as in

the Mol lier di agtﬁmm‘n it stiidturd hiétheptelsemtm]nbmﬁirmm thensame)d‘fajtm in (A)
refrigerant

0 | ISt o me |smh I.nc poi nt
gaa’ - 5° por P borae L arepodiigr S bE BRaPRr nar BRrare; RrupirG BREREOBF ! he
?ecorrpr EZ deéﬂ:o&ﬁél |r@lépgﬁtﬁ:le§kfh|:a$\§§lgfg41|can bB @bfame@ds!rhﬂnsrrh)ttb |36Ech1é3?]tbcﬁﬂ.trd@ﬁr els ed

poi nt *poi nt in Fig ratjon of the

exciPanger B8 Presgaib@b Wﬁ@,g}eoqrgssugqchnﬁg \é:}?‘@cf]e nay ‘f)@”?%ﬂ‘epl'@érr‘é E%rﬂmi:ycl e
devi ce. 10 Qfssddardi BeaBlrigBRROILEE ke of the bRIHchAbRXNAS tb i rerigeigeRE bf
flowing into the di scharge si de evaporator 14 and the suction side

evaporatorthﬁ@oé?éﬁ‘lp%oﬂlééﬁ eased with respect to the 12th enbodinent. Qther *
operation dogi g mlar to that of the 12th enbodi ment. Thus, even in the
structure of t'he present enbodi nent, the sanme effects as in the 32nd

embodi ment(35¢tembesBmend ai ned. Furthernore, inmprovement in the COP can be

obt gy ned sim | agl yd &egé?ﬁ eiln:HoB e oS |H9cﬂé e[‘n@fé%erﬁ% Hia@ﬁhpéh F@néﬂ)é thé) the

present enbodi nment I'n the entire schematic di agram of Fig. t he 25
t her rmal ex;praswre)nontml v@veﬁ? iSSrerr@M@d/Wdhaieﬁweét torthe & r@m&rﬁﬁagem&pow@e{ is

used wth d&e‘?r?c%el(\@toftc% §4Rﬁ @Fn%f U YRBer Bhfit %ﬁs'lﬁﬂ\eg%‘é‘éeﬁt SaNddiBekQrof t he.

30t'h enbodi metit car I oxI de 1s use erant simlarly t
the 16th esiidali mmsetMéhesglthceichtymritnglraﬂmqmtor&ym raf@gerat@mrqygl@r@ws:e cycl e

[ 0408] 10 of the present embodiment, the super-critical refrigerant radiated in theradiator 12 is
15 branched in the branch portion 18 (point b48 in Fig. 65), as in the Mollier diagram of Fig.
65.
[0415]
The high-pressure refrigerant flowing into the nozzle portion 13a of the ejector 13
from the branch portion 18 is decompressed and expanded by the nozzle portion 13a in
20 " iso-entropy (point b48 — point d48 in Fig. 65). On the other hand, high-pressure
refrigerant flowing from the branch portion 18 toward the side of the refrigerant suction
port 13b reduces its enthalpy while being decompressed and expanded by' the fixed
throttle 19 (point b48 —point h48 ih Fig. 65). Other operation is similar to that of the
30th embodiment.
25 - [0416]
' Thus, even in the structure of the present embodiment, the same effects as in (A)Y
to (D) of the 11th embodiment can be obtained. Furthermore, improvement in the COP,
due to the inner heat exchanger 34, can be obtained similarly to 30th'embodiment.
[04171 '
30 (36th embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 66, an
inner heat exchanger 32 similar to the 19th embodiment is added, and the discharge side
evaporator 14 and the biower fan 14a are removed, with respect to the ejector-type
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30The pressure control valve 27 is a high-pressure side deconpression neans
for deconpressing and expandi ng hi gh-pressure refrigerant flow ng out of
the radiator 12, and is a pressure control neans foradjusting a val ve open -
degree (throttle open degree) using a nechanical mechani sm so that the

hi gh- pressure side r fr| sur econes in a target high
pressure. 'EOMWEEIN cycede\ﬁﬁ/;rﬁ) ﬁg‘égg ?"Ee pressure control valve 27

has a tenpgeragure sensing portion Iocat ed at a refrigerant outlet side of

the radiator 12, and is configured to rate_a 5 ressure correspondi ng
to the tenperat iinger hags eﬁﬂ@ﬂ@%&@@ﬂ%@fim P%’E%rahla ah£X§Ma89¢ E?mea%r?

outlet si df%frfgteratnhﬁow.ﬁglu% Fyfr@éawpta&yaae 'FrBﬁ‘; thermﬁg@éwc@uéw &@h@amuaan so
as to adj ust he val vé open gree al ance bet ween he i nner

predsur e dﬁd*ﬁﬁé k2enigethat nled S@@n@f g %@ﬂt'ﬁhfﬁﬁtl%rla IRRNG Hrey h'@B‘rpéf?%Ui'ﬁr%%esur e at
the refri %F@%Paﬁggfomighﬁ‘lrﬁ%hoﬁ réi*?féagﬁ98§§ e #om Fﬁ@o&ﬁé‘c%@de Bf g BraRgsuUre is

a val ue dete rres appr oxi nmat el I n maxi num
based on tpnetioreid fajbe sefricerantopichside ef the fwéthr@iﬂe|1§ea%ﬁ196eff19@rantsﬂwg)f t he

radiator lg, c{f%&%]ffu e Fortio@'géﬁ 10 ecfr%kh 5 1l flfr:%%gﬁiﬁe?&%ﬁ rf\c%éﬂﬁrélsra 11a.

refrlgeratlon cycle e present e escri bed
with ref er@hee comfzgmmicwm ini the uneagltaammdlmgnt 8%, similen ta Shosee objtee t23rd t ype
ref{d geratérﬂtgh %ljle device 10 of the present enbodi nent is operated, the
refrigeran afged fromthe first conpressor 11 is cooled in the
radiator 12419 this tine, the refrigerant passing through the radiator 12

oi nt ba of i §TERSE b pedtithErbi bl el 10 oF MRIEIRR RIS, o1
t he radi ateperdted,f thewsftrigatant flowingr estsafrthe aiffisen portiah ViBd2iE , evapatatied in the
oo S BFRRAE Bt ol A8SER T 2 BN Bl e, o,
r ef 13 ger anénifdipys o6 rthe isactioly side adfrigyrant ef mhefsstr eonguassian meahargsn? 11ati® be
gggg(r)rgg hggai[: %Q%.qqug:pé%ﬁ = po%pg% In gu r6(;),tb 5|:')Sera iec;[neorf Ecrrllenl%rqler eap excﬁgr;[geF he COP
32, as in the Mollier diagram of Fig. 67. Furthermore, the enthalpy of the refrigerant
flowing out of the auxiliary radiator 12e decreases (point b'50 — point b"50 in Fig. 67).
- [0420]

20 Other operation is similar to that of the 23rd embodiment. Thus, in the present
embodiment, cooling action can exist in the suction side evaporator 16, and the same
effects as in (B) - (D) in the 11th embodiment can be obtained.

[0421] |
Thus, similarly to the 23rd embodiment, the enthalpy of the refrigerant flowing

25 into the nozzle pdrtion 13a is not unnecessary reduced, and thereby the COP
improvement can be obtained. Furthermore, the COP can be further improved by
reducing the ehthaipy‘of the refrigerant flowing into the suction side evaporatar 16.
Furthermore, improvement in the COP due to the inner heat exchanger 32, can be
obtained similarly to 19th embodiment.

30 [0422]

(37th embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 68, an
accumulator 24 and a suction-side gas-liquid separator 15a similar to the 17th
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25maxi mum [ 0412] The refrigerant flowing into the nozzle portion
13a of the ejector 13 fromthe branch portion 18 is deconpressed and
expanded by the nozzle portion 13a in iso-entropy (point c46 point d46 in
Fig. 63). On the other hand, high-pressure 30 refrigerant flowng fromthe
branch portion 18 toward the side of the refrigerant suction port 13b
reduces i taMeefimentare adedwiRireRpeacOIhp LESOERY %&f@%@é‘ﬁﬂéﬁd%Qe‘{'%lq Pied
throttle 1834 Bhhédh®ent. POi Nt h46 in Fig. 63). Qther operation is simlar
to that of the 30th enbodi nent. [0413] Thus, even in the structure
of the prelda?l] enbodi nent, the same effects as in (A to (F) of the 11ith
enbodi nent can Lhed, L i il i to the
i nner heat exchzﬁe g‘%@h%ﬁ%’a% sgfgh@%{e I r?goé 135?% ?ﬁﬁ&%]g Sg%a%rﬁﬁreﬁgfﬁeﬂﬁet In 5
t he 9r esentefiigennd ifawing out hethersesiiir ddecavaperstor alis/sepamterhiptdgasaeirigerget i n a

16 Lo tho 7 R arRerall e i RIS RSt (R qal's GORALRRED BTt 7

enbodi ment efrigerant tshatioprpeseoft therskoahidneampresser 2histddeneatied toea gahaafigerandi agr am

of Fig. 64 r . ol e 27, d.S W t he
o] cot or - £ yppileb B FiePUFoRE Bt R EnsBusrrives  OFD tEis B i RE oot her
conf i gur at embsdimenitane siorilas tnithossrbioitie (36t ecrabazlireenti | ar t o t hose of the 34th
enbgdi ment the ejector-type refrigeration cycle device 10 of the

pr esent en@é imment, the super-critical refrigerant radiated in the radiator
%/tz) ihs _1g_br ancheur?mslg_ WIWGlthamjgéltotemS émefrim_rlg(tipnihmldadwi:m 16 gf thé)preseptin the
P ons g - aBR ol SouS, kb simenl KBl BoSSaeR: <L B
portion 18adtindetbapitamesth %@u&mmabotaﬁohQGMZh@rerﬂfeisﬁmebﬂ’ect's gs 20
ooy oG8 Buic AR B R e b Shned a5 B ceb e oot ne

si des of t hegmilgdy fodB& 3pth émisddiraentport 13b reduces its enthal py while being

deconpressed g}nd expanded by the fixed throttle 19 (point b48 -taint h48 in
Fig. 65). &% operation is simlar to that of the 30th enbodi nent.

25[ 0416] Furthermore, it can prevent the problem of the liquid compression in both the
first compressor 11 and the second compressor 21, by the action of the accumulator 24
‘and the suction-side gas-liquid separator 15a.. In the present embodiment, both the

20 accumulator 24 and the suction-side gas-liquid separator 15a are provided; however, any
one of the accumu_lator 24 and the suction-side gas-liquid separator 15a may be
provided. ‘ |
[0426]

(38th embodiment) _
25 An ejector-type refrigeration cycle device of the presént invention adapted to a

freezing/refrigeration device will be described with reference to Figs. 69 and 70. The
freezing/refrigeration device is for cooling a refrigerating room that is a space to be
cooled, to a low temperature such as in a range between 0°C and 10 °C, and is for cooling
a freezing room that is another space to be cooled, to an extremely low temperature such
30 as in a range between -30 “C and -10 °C, Fig, 69 is an entire schematic diagram of the
ejector-type refrigeration cycle device 10 of the present embodiment.
[0427] ' _
In the ejector-type refrigeration cycle device 10, the first compressor 11 is
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Thus, even in the structure of the present enbodi ment, the sane effects as
in (A to (D of the 11th enbodi nent can be obtai ned. Furthernore,

i nprovenent in the COP, due to the inner heat exchanger 34, can be obtai ned
simlarly to 30th enbodi nent. [0417] 30(36th enbodi nent) In the

heat - oxchangieves @iy Pridel dfyP S BEa, SRR A Olflengle & 1T

di schar ge simiressedpoafiagevantl4 fondeteanepldl dverﬁrttanormpmsmelr gaoare teleaviidah

respect to_the ect or. . fri ratl devi | c& f the 23rd
rbal mrene Oryigey T Aen 8 s Bl RS e o e SR e BipibiRe e £ or
heat exchagi@nbiey tee firdt heedtedat ingreranib.f | wthegfitsh camp&fsmugem@hammsaage from
theegefrlgerant outl et side o uxiliary 5 radiato ra%f_jtothelnlet

t he
si de of t N IR SMPIEPeY W@C'l@'sa??o%ﬁtaﬁé KT %%%F%’Oé‘u BFM g &Pt
flow ng thﬂypa@bmprersgém h@Eaim B BRdRke icho bk L&, @ittdxehplel de of the branch
portion 18 t i)he refrigerant inlet side of the flxed throttle 19, and the
refrlgeranl't0 123 W ng out of the diffuser portion 13d to be drawn to the

first conpressiqpe rghlré@uoﬁzmﬁé og@ﬂfﬁegwt%técﬂiaﬁt rhdto ﬂ% |§)E<§rﬁﬁﬂéd
enbodi nent are simlar to those of t

3rd 10enbodi nment. ]Eh@t
When t he eﬁ’\éé’P'@B WB@' flgnals @FFA{W’W@@PW@M% degeribed t'ﬁ'@r pr&?‘s first

enbagli ment gjb@rieGhatbedin,t mAteﬁqbto@%a@bcf B NHay0Bé 1ekd.t Iy éi:ln%ﬂtﬁgrth?ort I on
13d is evaporated in the o ressure side refrigerant passage 32

i nner heat roiationakpeed ghthe St Sastricametr it se tsfrigerant eisearam canagil of the
f f50
refriger anf:rs?Eoﬁwﬂ%s&?r{ ﬁ'{?cﬁ‘a‘h{??ﬁ 285 LA bé"%ﬁ HS Mrrkdain! t‘ﬁﬁ ggét"s'éﬁtaér‘ﬁgocﬁﬁ@htm

p0|nt g50 1 n peration the | nher exchanger 32, as

in the |\/b|uheénstcﬁl@§'icahm@ﬁorﬁlgcarme used@s nérst@lrs@harﬂ%@ap@ﬁmmapgnn@meanﬁefor
refrigeran t b'50
boi 1t b 50" PoBH R ghichardly cHRfAG Bt e RRlad AR o AAE it SoriBReRaR SRechdtiel 2

23rth enboditent. Thus, in the present embodinent, cooling action can exi st
in the suclfgoagl si de evaporator 16, and the sane effects as in (B) - (D) in

the 11th e ment can be obtained. [0421] Thus, simlarly to the 23rd
enbodi nent , t he Teatréfapppnofadiatbe Ikﬁrdiwedmnﬂmavafm@raﬁ-dismhagarﬁ&lemfzthee

20 20, 1302y EC N 1405 SR U R IR oo

ent hal py odlsmhaegede"form bfeerfémit conppoesisng 11 amcbou;tblde gin itd.,oafr witside éwearpmn‘hinlown 16.

carthe obt B HEPEMTFRY f?gB@SP%?#%?SHLEﬁFF‘*%%SS‘?jehr%%oﬁxsﬁ@d“&%e32’

cooling fan 12ais contro!led by a control voltage output from the control device so as to

control an air blowing amount from the cooling fan 12a.
[0430] |
In the present embodiment, a flon-based refrigerant is used as the refrigerant for

25 a refrigerant cycle of the ejector-type refrigeration cycle device 10 to form a
vapor-compression subcritical refrigerant cycle in which a refrigerant pressure on the
high-pressure side does not exceed the critical pressure of the refrigerant. Thus, the
radiator 12 serves as a condenser for cooling and condensing the refrigerant.
f0431] _

30 A receiver (i.e., liquid receiver} may be prdvided at a refrigerant outlet side of the
radiator. 12, to be used as a high-pressure side gas-liquid separator in which the
refrigerant flowing out of the radiator 12 is separated into gas refrigeraht and liquid
refrigerant, and liquid refrigerant is stored as surplus refrigerant. Furthermore, the
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(37t h enbodi nment) In the present enbodinent, as in the entire
schemati ¢ diagram of Fig. 68, an accunul ator 24 and a suction-side
gas-liquid separator 15a simlar to the 17th 100 enbodi ment are added with
respect to the ejector-type refrigeration cycle device 10 of the 36th
enbodi ment. [0423] The suction-side gas-liquid separator 1l5a is a

gas- | i qui dsabwpkedaliayid fefrigemng isepareted Sronethd trseider is fntoiuery Bue dewnstiR@Msuct i on
si de evap% ator 16 is separated into gas refrigerant and liquid

refrigerant, "and surplus liquid refrigerant in the cycle is stored therein.
A refri ger[@ﬁﬁ%uction port of the second corrpressor 21 is connected to a

gas. ref 11 ger an o lisG) Qlokls Sl 190 Sle 88t bihibdaACRRLRSRE o 3 (3 e

configurations i odlnen are’siml eo the 36th
enbadi mentradib@jr04244s a high-présure, sivd etecoipresjiet tieans fpie deedmpressingt &uh cycl e

device 10 of _the sen operated simlarly
Lo the 30rRoahd MRSy R e ok BodRE BTt be 8 B hea T n't e
suction sife&38yaporator 16, and thereby the same effects as in (B) and (C)
of the 11th enb |rrent £an be obt ai and the COP can be inmpraoved
Tssimlarly to THE RATRN SRORRPTEIG L1 Gassfemaeratire s BFrimansh own),
Erl eve gt L h@n’éﬁgébljlﬂnh Okfridamnt I;ﬂ?ﬁa@eC&WﬁH@ﬁ@ewmtIdm]!:[bbﬁidetdifeafdisﬁtﬁlhrgeosszlgé esg or
and the secon es t he action of .the ac or an
e uct i cRPRPRI LS. g anamed siparbion ‘e 11 ¥'e Rergii eRAEeBHedanisendn “bot n
the 20 acmaub%hpér-r?eét a@ﬁeé JSﬁhé mfﬁgevaht%td% igARetantioltiét Side of thediscdge ar e
provi ded; however, of the gccurml ator 24 and the_suction-side

gas- i qui cﬁ'@%ﬁ‘éﬁp&fﬁ?r }11455 JRERFLesEhaSEd PN JRMPCRBUS 81 PESEYIE ShBSUIEARENt 35 An

ej ector-typg réﬁﬁgéra@\%éﬂét@iae%ya{eeulé&ﬁwg@%:défevhﬁ@aw &880 itsVeRBaldpen déglagt ed to
a freezing/refrigeration device will be described with reference to Figs

69 and 70. (refigerang dewngnptth isgadidsted Pydesinea mec BIFEICTB%U;*'@H@maSQ giatitger at i ng

rooqg t hat é@eﬁhémsg%rééﬁomeqemb%nt hotR rleﬁigeﬁa%trs@me%tsWe%f&H@ Riséargd side ' ange
bet ween 0C and Is for cooling a freezing roomthat is another

space to bevagewtedl4 is gpavachedite seirgdateminedyiiieat ur e such
[0434]

The refrigerant outlet side of the thermal éxpansion valve 17 is connected to a
 refrigerant inlet side of the nozzle portion 13a of the ejector 13.  The ejector 13 is used
200 - as a refrigerant decompression means for decompressing and expanding the refrigerant,
and as a refrigerant circulation means for circulating the refrigerant by the suction action
of a high-speed refrigerant ﬂdw jetted from the nozzle portid_n 13a.
{0435] _
' More specifically, the ejector 13 includes the nozzle portion 13a, in.whit'h the
25 passage sectional area is throttled so that middle pressure refrigerant fiowing out of the
thermal expansion valve 17 is decompressed and expanded in isc-entropy in the nozzle
portion 13a. The refrigerant suction port 13b is-provided to communicate with a space
in the ejector 13, where the refrigerant jet port of the nozzle portion 13a is provided, so
as to draw the refrigerant discharged from the second compressor 21 described latter.
30 [0436] | |
 The mixing portion 13¢ is provided in the ejector 13 on a downstream side of the
nozzle portion 13a and the refrigerant suction port 13b In the refrigerant flow, so as to
mix the high-velocity refrigerant flow jetted from the nozzle portion 13a with the suction
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30as in a range between -30t and -10 C. Fig. 69 is an entire schematic
di agram of the ejector-type refrigeration cycle device 10 of the present
enbodi ment. [0427] In the ejector-type refrigeration cycle device 10, the
first conpressor 11 is configured to draw refrigerant, to conpress the

drawn refrigeran { .S t ed f r

exanpl e, t e tdr%gﬂ&ognsgﬁﬁ ?Af%gggntas{fﬁ g? r&?%g)l E@ﬁ%ﬁé@%&?&{"’” \%ga l?’u t he
first conppesigedm ﬂ’mecajmttirs:smcﬂ:ﬂmstneam ngtm rhixigpodicspl Zde ereefitigérsntdidwen by
the first electrical,, notar L ressi on nechani sm lla,
Svari ous coMYY! ng?sgﬁhﬁé?fﬁg‘ﬁﬁg egsHE%lngge gmi'éel"rcﬁ%ﬁ%{\/%@ conpr essi on

nmechani sm [(A3ypne type corrpreSS| on nmechani sm and t he :lke can b;a usedf f or
exanpl e. [0428 tloa t i rst
el ectri cal mot o N diffyser E%Pg&ﬁa ?‘PJ'V(E@ ﬂn%‘cé I}Q Qjﬂ‘ﬂ'l 3ﬂﬂ Qﬁ‘?‘ om a
control deiﬁéé&@g@@%ﬁéﬂa‘ﬂﬁr‘éa|oﬁtlﬁrrefr©§rahﬂ%nﬁ h&s &n éﬁea@bﬁfe‘dmm@ihelmtoaty dfthe an AC
notor or a DC notor may be used controllin thel_ r ot Lqr}? Eergd of the
first el ecf‘f%f“%@ntrf'@t’\b‘io 11g, lngrﬁ@ertgg,rq:faggrglpﬁ Prg? rigat 'ég%‘ﬁ YEOPOTPRAR fi 1 st
conpr essi Oi‘?d'ﬁﬁﬁ'ﬁf@.@ﬂ &%oﬁ@i‘tﬂﬁhé Bﬁé&%ﬁer 'é}hj#@he ﬂeﬂlgbl‘bﬁht wes Efésstﬁéfbﬂé}gvre nt,

the first electrical nmotor Iib can use

t t
changi ng nekiig refger@ntandy WQ”QWW%%&]W@@WE&HE@W 9’5‘?6101: 8‘!%’9 'SP'%F &‘?“gﬁgl of
theyfirst lgﬂm&ﬁéﬁimgbrﬁm@ﬁ% dtiRetel @cffﬁ%] outlet side offthg dffﬁx%éﬂ il (ﬂ'ﬂﬁd

rad| at or di sposed on the refrigerant discharge si.de of the first
conpr essor [0#B8] The radi ator 12 exchanges heat between hi gh-pressure

refrigerant di S%B%%%H%ym@%wf drfidn €84 aezﬁ:%@rwalylloﬁae%éamesIhaﬁngltﬁreéI

air outside the roo e coo fan 'I2a to cool
hi gh- pr esspews thet rare@sethas orméefngeraﬂii @fetslﬁé@ddiwq reérigesit ioygets dﬁbﬂ%p is

cont rol - an 0 AEEI Bint tHrmBF LR B tnd BRFLS 1RrERNsS dhay s coma ety ©
present enbonutingpipes ha\iﬁmg)dlffbm;éalpe éfame@@"sa@nmassbeus@zilgaéedtb@r@@@ﬂg ghralnt for
fZg?mr gf M1 ORLAN R RsSadRl irf & FheBh BRHR ehYRE of §TrEdi9Blodt hidRpeycl e device 10 to
[0439]
The branch portion 18 of the present embodiment is formed approximately into a
Y-shape, such that a flow directidn of the refrigerant flowing from one refrigerant outlet
20 18b toward the discharge side evaporator 14 and a flow direction of the refrigerant
flowing from the other refrigerant outlet 18c toward the fixed throttle 19 are symmetric -
with respect to the flow direction of the refrigerant flowing from the outlet side of the
_diffuser portion 13d to the refrigerant inlet 18a, and are joined with each other by an
acute angle.
25 {0440]
Thus, when the refrigerant flowing into the branch portion 18 is branched therein,
the refrigerant flows out of the branch portion 18 without indecisively reducing. the flow
speed of the refrigerant. Therefore, the flow velocity (dynamic pressure) of the
refrigerant flowing out of the ejector 13 can be maintained in the branch portion 18.
30 The branch portion' 18 is not limited to the above shape and may be formed
approximately info a T-shape or the like.
[0441] '
‘The discharge side evaporator 14 is a heat-absorbing heat exchangey, in which
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vapor - conpressi on subcritical refrigerant cycle in which a refrigerant

pressure on the high-pressure side does not exceed the critical pressure of
thefl refrigerant. Thus, the radiator 12 serves as a condenser for cooling
and condensing the refrigerant. [0431] 30A receiver (i.e., liquid receiver)

may be provi.ded at.a.refri nt...outl et si of .t h adiator 12 . tp . be used
ne” a i gn- 1 SearR S ol B RSB Bl £ B et B k2 < vy

f1 owi ng ouheatfextiemgmadiitit air inkRleithe sefpgaratired-oomt blogashyrteé hicger & 14ando | i qui d
refrigerant, .and Liquid refrigerant is,stored as surplus refrigerant.

Fur t hor mor 8 16 govids et APEE SR, dnisrd Py o, BY Ll Beder Bis dhe

recei ver i fefligdriradi eeddisahafyedain aiapeamorsi4de thd &t B2he refrigerating roohhet ther mal
expansi on val ve 1e§r'is conpected to a refrigerant outlet side of the

5radi at or ToEZNGYreRIGEANG U8 yr e si de deconpression means for deconpressing
and expandtgagz]?_i gh-pressure refrigerant flow ng out of the radiator 12.

[ 0433] he thermal expansion valve 17 has a tenperature sensing

portion (not shd@Rployer demydde iserpelpdrical blowehin paidygiation speqdfair Rlewinat

outl et si dgmefint ofltreUIa&Tas 148 isIQnBYRRBAE SntrbfvoltHRE olif}RE FBkn tBX RaRdI on
valve 17 is a variable throttle nechanism in which™a super-heat degree of

the refrigéevsn Awrelrigeranbsyctige par of Befirdcompirssarl linerapdanhioyefigemnt
evapr at or olubtisRe AR HRCLISGaRASSE pg,%gg}g(r?gt ure and pressure of the

refrigerant at the refrigerant outlet side of the discharge side evaporator
14, and it H443l ve- open degree (refrigerant flow amount) is adjusted by

S gne s o SRS R R RS S SRt B,
14 is appr dSchidethwanchmostet &8 viane tixadathieitie 184 3He fixed throttle 19 is a suction
side decompression means adapted to decompress and expand a middle—preséUre
15 refrigerant flowing out of the branch portion 18.. As the fixed throttle 19, a capillary tube,
| an orifice or the like can be used.
[0444] _
The suction side evaporatbr 16 is configured to perform heat exchange between
low-pressure refrigerant decompressed and expanded at the fixed throttle 19 and interior
20 air of the freezing room biown by the blower fan 16a, and is used as a heatQabsorbin'g
heat exchanger in which low-pressure refrigerant is evaporated so as to exert
~ heat-absorbing action. Thus, a fluid to be heat-exchanged with the refrigerant in the
suction side evaporatbr 16 is the air in the refrigerating room. The blower fan 16a is an
electrical blower, in which rotation speed (air blowing amount) of the blower fan 16a is
25 controlied by a control voltage output from the control device.
[0445]

A refrigerant suction port of the second compressor 21 is connected to a
refrigerant out[ef side of the suction side evaporator 16. The basic structure of the
second compressor 21 is similar to that of the first compressor 11. Thus, the second

30 compressor 21 is an electrical compressor, in which a fixed—displacement type- second
compression mechanism 21a is driven by a second electrical motor 21b. The second
electrical motor 21b of the present embodiment is used as a second discharge capacity

changing means for changing a refrigerant disch'arge capacity of the second compression
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The refrigerant outlet side of the thermal expansion valve 17 is connected
to a refrigerant inlet side of the nozzle portion 13a of the ejector 13.
The ejector 13 is used 20 as a refrigerant deconpression nmeans for
deconpressi ng and expandi ng the refrigerant, and as a refrigerant

circul ati op, él?sﬁn circulating the refrigerant by the suction action of
a hi gh-spee(? refrigérant flow jetted fromthe nozzle portion 13a. [0435]
More speci {044l y, the ejector 13 incl udes the nozzle portion 13a, in which

t he 25 passage t] [ ' td t m ddl e nress

refrigerant fl ovs\[ﬁ %gﬂe@'@?}agﬁsfcﬁigh%ﬁétrhﬁl g Foéﬁ%\laFweftﬁd g’éﬂ‘?‘ﬁr@ssed
and expanddidchange ﬁm'-teﬁthemeyoridtotﬁpeessozzie portion 13a. The refr| ger ant
suctéon pode } b is provided to communicate with a space in the ejector 13,
where the %'gerant jet port of the nozzle portion 13a is provided, so as

Ito dr aw g (r)leoz1 gg rnhgercanﬁroldldsmb@rgﬁﬁ Ehavwn)t he @ﬁ@@ﬂ&e@oﬁpriﬁzgéﬂer@% J@ewaT i bed
atter. ion 13c_ is provided.in the ejector
13 on a dotH<PeamapHEe *a%'ﬂmg @ﬁ'éxﬁ%@ﬂﬁi%%@mﬁw%aa&ﬁ qriRemfesentiabeicai.
suction poThe k3htroindévie: péfdrireeranibls fchiewatise &% %Fbc@%sés tHagedhioBlls \ehtRAI LY
refrigerant flow q?;é)ed fromthe nozzle portion 13a with the suction 103

refri ger anProgf i theROM¢ el toprPfyarieus Qectriog actuptoru s,
porié on 13d2h, S14ar 054, ¢ad of thelifke. €j ector 13 downstream of the m xing portion .
13c in a refrigerant flow so as to increase the refrigerant pressure in the
di ffuser . pEﬂ‘il“iS n 13d. [0437] 5The diffuser portion 13d is fornmed in such a
shape to gradualig dongbPastce ff'\%!uﬂéss%%ﬁct%cﬁdr&&ﬁbs %ﬁ:-fe%r&fd.%srdf’e%fa@é&grant

and has an effect of reducin ere as to

vel oci t er ant
i ncrease t GAtFAAMeageWAIsh CB'P@g% thecopemation of gﬁe ft"'ﬁ"eelmtflfﬁawm?orpﬂlbtthams afisthas an
effect of [ t to. t ure
energy of tSi%tha?%éf r?%gpgﬁt &%ﬁgbgaﬁaﬂ%o%qdonhaelgﬁ{:ﬁdng anc |%g [{P' g%‘l%m
t hel¥ ef r i geiselirag-ranaciig cadml measns wiichdeontrolsdhe poeration off Bk second lectitaid to
the outl et m%‘t&efgf) e T ff%%ndp%&h%elﬁga [“gaw nann?hmeangor 'ﬁ‘féa?g% ¢, the

branch portio a three-way j ol nt ree ports th are
used as on@is¢hargg- gaﬂaém canttos meadnanchidhetsgeondedischergearpadiyicbeirgl nM@ips megc. The
t hr ee- way n on 18 may be configured by
15bondi ng %?E@Ssﬂdrﬁéﬁ)%dﬁ?%ﬂ%@rﬁ&g?\gée%ﬂfég?%%élg, or may be configured by
provi di ng f44Bhl refrigerant passages in a netal block nmenber or a resin
bl ogk menber.

D

Into the control device, detection values from a sensor group (not shown)
including an outside air sensor for detecting an outside air temperature, an inside
temperaturée sensor for detecting an interior temperature of the refrigerating room and an
interior temperature of the freezing room, and various operation signals from an
operation pane] {not shown) in which an operation switch for operating the refrigerator

25 and the like are provided are input. '

[0450] _ _ _

Next, operation of the present embodiment with the above structure will be
described based on the Moilier diagram shown in Fig. 70.  When the operation switch of -
the operation panel is turned on, the contro} device causes the-first and second electrical

30 motors 11b, 21b, the cooling fan 12a, the blower fans 14a, 16a to be operated. Thus,
the first compressor 11 draws refrigerant, compresses the drawn refrigerant, and
discharges the compressed refragerant The state of the refrigerant at this time is point
a2 of Fig. 70.
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[ 0439]

appr oxi mat
flowng fr
evapor at or
ot her refr

with respect

The branch portion 18 of the present enbodinent is forned

ely into a Y-shape, such that a flow direction of the refrigerant

omone refrigerant outlet 20 18b toward the di scharge side

14 and a flow direction of the refrigerant flowing fromthe
gggrlgnt outlet 18c toward the fixed throttle 19 are symmetric
the flow direction of the refrigerant flowng fromthe

outl et side of tHigh-tinpmariae @O'ﬂth@lﬁrpiﬁﬁuneo refrigeramdf disgeargatt framh ethe18est and
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[0452phi ch 104 refr| gerant flow ng out of the dlffuser portion

13d of the ejec

t 1 te heat h h de th
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refrigerat
heats absor

ko tmt aetipep heatdeyroe (posht &2 A Fi 7b§eofrtaet~efﬁge?£rﬁraeﬂfé ﬁéfrthraTnh@utiet

refrigerant he di scharge side eva orator 14 is the air in
S of b siearases peeRotay) lpc-’rqogemnrﬁget%r@vn%valqmm ‘iddle
bl ower f anrefdgerim iR Gtﬁttdﬂ thalthdtAvekpansitn WakE h7rfemtmterthé ReShe faaﬂu n

refrigerat

bl owi ng am)un%%t of the blower fan 14a is control by a contr ol t age

out put f r ofsd Hlethedeste)) 13d@o¢a§edecmper$¢cbémcbﬁ>spa§qeq b\okhemﬂzgle@prttqmemm st

The

corrpressor,s@,.’bnt,-gppgjme(‘cged pofit 82 freEif! @®r ant 10outl et side of the discharge
si de_evaporat or 14. 43] Furthernore, the suction side evapor at or

16 1% conn

to the refrigerant outlet 18c of the branch portion 18 via

a fixed throttlgnifle débnirbachsh bl @fqia]ngloﬁgof dtﬁe%o%ﬂ'ec bFEi'?msi:%e tHE BRIERYESST On

means adapted to _deconpress and expand

20

25

30

sure
energy of the refrigerant is converted to the speed energy of the refrigerant, and the

refrigerant is jetted with a high speed from the refrigerant jet port of the nozzle portion
13a. "Thus, the refrigerant discharged from the second compressor 21 is drawn into the
gjector 13 from the refrigerant suction port 13b of the ejector 13, by the refrigerant
suction action of the jet refrigerant (point j2 — point e2 in Fig, 70).

Furthermore, the jet refrigerant jetted from the nozzle portion 13a and the
suction refrigerant drawn from the refrigerant suction port 13b are mixed in the mixing
portion 13c of the 'ejector 13, and flows into the diffuser portion 13d of the gjector 13
(point d2 — point e2 in Fig. 70). That is, passage sectional area is enlarged in the
diffuser portion 13d as toward downstream so that the speed energy of the refrigerant is
converted to the pressure energy thereof, thereby increésing the pressure of the
refrigerant (point €2 —point f2 in Fig. 70).

[0454]

The refrigerant flowing out of the diffuser portion 13d flows into the branch
portion 18, and is branched by the branch portion 18 into a flow of the refrigerant flowing
toward the discharge side evaporator 14 and a flow of the refrigerant flowing toward the

fixed throttle 19. In the present embodiment, the refrigerant passage area of the
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15refrigerant flow ng out of the branch portion 18. As the fixed throttle
19, a capillary tube, an orifice or the |like can be used. [0444] The
suction side evaporator 16 is configured to perform heat exchange between

| ow pressure refrigerant deconpressed and expanded at the fixed throttle 19
and interi Qg i ' and
o used as ar ez SRS nE SEFCAGoli R Te b Bl naf ot R¥ere fRasie

ref ri ger an@reaf éhepsdrigarant wtletis8a co hedmtrefrigatanhBewmabiaugt Gt flowing ifouke a

fluid to bg : | 1 ' y i Lde
evapor at or (R res FHE SaAHRtaM 4 ecolts e HEh AR h i BB T e 1
an el ectri kb thel fosedrthroite hi ch rotati on speed (air .bl owi ng anount) of the
bl owner fanwiqg 1 is 25controlled by a control voltage output fromthe control
deviCe.. [0¥4 F . A refrigerant suction port of the second conpressor

21 is connect edThe wfrigefant Sowamg fiont ket bsindle mktidrhes sSmet thendisdhdegeevigpor at or
essor, lar .to that of

16. The basic structure of t second co 21 is. sing,

the first Blemsrabifd Keyartmtsd by 2RETRR0 SRR o cbinid ane sdiodetie woBh: r | cal
conpr essor blown byrthe blcwvek ifare 0B it &L erpoiht § PEFI.ETON ATHIRIEHCHSHIOWN THRe hani sm
21a is driyven @é a éﬁ%gpg_eleptrlcaL qg@&g sﬁb.'The_second el ectrical notor
21b of the5r/EEERE © GITIEerRting JORM8 &3y C & G refiigerral fwieg, peicefi e

chamgi ng Meigttfardeside Baabrater 84 idraivelatathe Hirst CORPERsEAPAGhE Ys &mprB&egecond

conpr essi on ,m(=chani sm 2la. [0446 The refrigerant suction port 13b
of the ej e@93 (PO THATEA2EA Fido 7/8)-r ef ri gerant di scharge port of the
second conpgegpor 21. 5[0447] " The control device (not shown) is

constructed of a generally-known m crocgomputer including CPU ROM and RAM

and the |ike, afilihetherhands Ereaisfricgrantiflowing: fsom the beseh pertiondiinle ther f or ns
é«'arvi ous caticdl dotaE 104 R FASSE nd BRI InASE ARNEBY DIRADRIAIALH [ N the
peration of various electrical actuators 11b, 1012b,
14a75 16a, theselyr radyeingi We. refiari@]t pressure (Feigt €@ntiveint d e &id. né)uddbea
B e e A S R T
di schar ge gepg¥anojpiehihgndgs uanesated B absqrbine theahirporain iosidast thedresaioond
room, blown by the blower fan 16a (point h2 —point i2 in Fig. 70). Thus, the air biown
into the interior of the freezing room is cooled.
20 [0457]

The gas refrigerant flowing out. of the suction side evaporator 16 is drawn into the
second compressor 21, and is compressed (point i2 —point j2 in Fig. 70). At this time,
the control device controls aperation of the first and second electrical motors 11b, 21b
such that COP in the entire cycle of the ejector-type refrigeration cycle device is

25 approached approximately to the maximum value. Specifically, pressure increasing
amounts in the first and second compression mechanisms 11a, 21a are controlled to be
approximately equal, in order to improve the compression efficiency in the first and
second compression mechanisms 11a, 21a. .

[0458] S

30 When an increase amount of the enthalpy of the refrigerant is AH1 in a case
where the refrigerant is compressed in iso-entropy in the first and second compressors 11,
21, énd whén an increase amount of the enthalpy of the refrigerant actually pressurized

in the first and second compressors 11, 21 is AH2, the compression efficiency is a ratio of
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15di schar ge-capacity control neans which controls the operation of the
second electrical notor 21b that is a second di scharge capacity changi ng
nmeans. The first discharge-capacity control neans and the second

di scharge-capacity control nmeans may be configured by different control
devices, respeastaHeel y. [0449] 20Into the control device, detection val ues
froma sensor group (not shown) including an outside air sensor for

det ect i ng & tside air tenperature, an inside tenperature sensor for

detecting an | nipdf bimpieIRAERINTErlbn ShRd/Rlthd grersa}ryr&réa%g int s thot er i or

tenmperature of the freezing room and vari ous eration si rom an
oper ati on pEFiand(SeeAndstsvmPssors WhiZd Hs ieregpest, db¢ tampamituchoffibe refigerant img t he

refrggerat Gyt f 5 xt,

oper St on. GjeraRel by Rectoh (RaB o HhE SeiianctiBert B Wiorers GO actual e
descri bed BE@QGUBTI\? ofitbe poihbipyr Idithig case) Sleoamprassibn gificieOcy iMHearedsae indther at i on
switch of h ggé@@ﬁ(&g@g&g@aiﬁ %Prned on, the control Qevi ce causes the

first and secon ctr ors 11b, 21b, the cooling fan 12a, the
bl ower- fan£045m31 16a to be operated. Thus, the first corrpressor 11 draws

gt ant, o o FaRBebR AP E 425 R B ) RHRRHPER iRt poi
a2 6 Fig. 136om fhe4siterant suctiohipgit-18b fpsintal urpoiatne? iniFid)-70y.essur e

refrlgerant %ﬁcharged fromthe first conpressor 11 flows into the radi ator
12, and is 91 & exchanged with the blown air (outside air) blown by the

(7:8;)I [ Eg fﬁn 12a The ijwanpatreﬂlgel‘aﬁoﬁQﬂdemﬁe(Hpbﬂirt]heﬁarég@rhtnémﬁﬁdzlmg?tﬁb9

urt her no er QW n t he radj ator ows into
t he t her mafP %?{?gr@%‘ﬁa\? 6@%%? eé‘ﬁﬁpvyrgg 8’%@@%@8@%83%% pefded in
i so-ent hal py4e2p becone in a gas-liquid two-phase state (point b2c2 in Fig.

70 0452] At this tinme, the | ve n degree of the thermal expansion
val) v%[ 17 |]s adj 6& gﬁcai'ée the ¢ {]%P?H‘esr@%&er%&? brgpefieddn the pranchy portign 33@0 70)

of the ref thmh@réfngérahm@rr@é éupbﬂé@rd betht ﬂh@td@hgl@ecsidet SRp&tiatdr Ny gy kde
evapor at or becones a a rmned val ue. The dle refri gﬁngant f1 ow ng

out of theS&J op side eéi&?&ﬂ e\r%‘orf?cqqllaaécm@ntbﬁ@brﬂﬁeﬂrsaﬂ PYst IN3a of
the ej ect opothhe @Rehdrge €ige @w@aﬁem Qﬁtﬂth%@ﬁéﬂ‘tﬂ%@éﬂ/ag&%td?QGﬂ Bt tFPl%rtFrﬁé)n -13a
in iso- entropP/ %lnt c2 point d2 in Fig. 70). 1

deconpr essHénie @E&{ﬁmrérprbpreﬁ%e HBE% dsghgraq %!‘?ﬁ @‘@OfattWel‘pP%@mﬁ!ﬁé" éner gy

of phefl Pfefss&@rpﬁégsuhﬁadc@ﬂﬁﬁ Ehﬁ‘dsér%ortﬂﬁn §3t?e@)r?ﬂ%rc9:ﬁeroﬁar¥dh%é efidegftant ,
and the re a{pgerant etted wth a high speed fromthe réfrigerant jet

port of thEVanetca Pﬁfﬁwe&ﬁ theguictionrsidrevapaiatardrs g Biessire deeostripsgediot them t he
second COFﬁé@ﬁﬁ&ﬂe Zé a'ft%r Bérﬁgmrésgﬁrﬁea e REE Pértidrs 18§,0m the refrigerant

suction port 13b o he ej ec by the refrlgeran
[0463]
Thus, the refrigerant evaporation pressure (refrigerant evaporation temperature)
25 of the suction side evaporator 16 can be made lower than the refrigerant evaporation
pressure (the refrigerant evaporation temperature) of the discharge side evaporator 14.
As a result, the discharge side evaporator 14 can be adapted for cooling the rerrigerating
room having a low temperature, and the suction side evaporator 16 can be adapted for
cooling the freezing room having an extremely low temperature,
30 [0464] ‘
(B) In the present embodiment, the second compressor 21 (second compression
mechanism 21a) is brovided. Therefore, for example, even in an operation condition in
which a pressure difference between a high-pressure refrigerant and a low pressure
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suction action of the jet refrigerant (point j2 -> point e2 in Fig. 70).
Furthernore, the jet refrigerant jetted fromthe nozzle portion 13a and the
suction refrigerant drawn fromthe refrigerant suction port 13b are m xed
in the mxing portion 13c of the ejector 13, and flows into the diffuser

portion 13Pefﬁ?éer5r'{tels RleBeh t%ére%g c%?@a%%qge ﬁ?\hrﬁmcﬁ%t lof fd En\i%ﬁéw offigd 1S,

passage sectional area Is enlar in the diffuser portion as toward
downst r eanfigetor Adt thehis, syweld amepeygtiast cankision ét Whgbrthﬁtsuﬂwnc@nmt@dh& o the

pr essure e i ger ant
(por nt o2 Cenar 13 AFAtitosg, 1AE SRtomiGhaRy' g Becl P9 S Be Blndelfbri BLY“0r

t he di f f usthe queratioornf M&t:lsetd)mnnmemanheetﬂnaammmlport ion 18, and is branched

by the bragt&? Portlon 18 into a flow of the refrigerant flow ng toward the

di scharge e  evaporator 14 and a flow of the refrigerant flow ng toward
the fixed throt ﬂ&h%or& rthé héfriperasieprieseumd sdhcreaded Hyhibe edssudripadtiopas sage

area of th erant outlet, 18b o tion 18 .

Marger t halata: ey R R Presth sendiun id. efe e Bt Hrirasdshe,

t hat a ref theggjeciot 13f | Thusy s etvhpdskd fithve dage ivhei@ thdaeefdgaaﬂitag pessurided by a

Cher e e BT o BReak A AR @w@%&‘eaq%fnw%%;vgaz
branch por medifanidng 1fap21ie rédiked aiigeb\sinbeoviraipecapor 14 is evaporated by -
absor bi ngfb%%é fromair inside of the refrigerating room blown by the

bl ower fan ](poi nt f2 point g2 in Fig. 70). Thus, the air blown into the

interior of theFughéh@es,adyithe pregiiiisy 8@RheA thd hiﬁuﬁ@spoﬁﬁfr{ 131?’%@@§uctubﬁw ng
out of the 10di cht%ﬁge si.de evagorator 14 is . drawn into the first

conpr essor PFEgSUGQ Irst SRPPERSSIaN MigghRnis p&7 AN @ﬁ@‘ﬁﬁ%eda@er@bm@mme

[ 0456] driving g power O FRsiobdBpreban ,méchﬁrﬁrﬁ‘fIl'agerlﬁrﬁddftioﬁwb@&l.%é Qe t he
branch portion 18 into the fixed throttle deconpr essed and expanded

in 130- ent FEFYe Aifferencer bebwgen Fhen sugtion 1gessure and the discharge pressure in the
respective first and second compression mechanisms 11a, 21a can be reduced, the

compression efficiency in the respective first and second compression mechanisms.11a,
2la can be improyed.
[0467]

20 | In the present embodiment, the refrigerant discharge capacities of the first and
second compression mechanisms 11a, 21a can be respectively independently changed by
the first and second electrical motors 11b, 21b.  Thus, the compression efficiency in the
first and second compression mechanisms 11a, 21a can be effectively improved.

- [0468] '
25 _ . As a result, even when a variation in the flow amount. of the drive flow is caused
~ thereby reducing the pressurizing capacity of the diffuser portion 13d, the ejector-type
refrigeration cycle device can be stably operated with a high COP. |
[0469] - |
Therefofe, in a refrigeration cycle device in which the pressure differen-ce‘

30 between the high pressure refrigerant and the low pressure refrigerant is large, for
example, in a refrigeration cycle device in which the refrigerant evaporation temperature
of the suction side evaporator 16 is reduced to a very low temperature such as -30°C -
-10 °C, the effect of the present invention is extremely effective. '
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15 thereby reducing the refrigerant pressure (point c2 ->point h2 in Fig.
70). The refrigerant deconpressed and expanded at the fixed throttle 19
flows into the suction side evaporator 16, and is evaporated by absorbing
heat fromair inside of the freezing room blown by the blower fan 16a
(point h2 Bﬁt 12 in Hg. 70). Thus, the air blown into the interior of
t he free2|ﬁﬁ omis cool ed. 20[ 0457] The gas refrigerant flow ng

(z)lit of dt he suct (Oninsthe @jeetoapgieaiefrigetdioh Syde af;\qtd m? gf tﬂwb?r@en@erdbmwtgssor
and i s, . conpresse ol nt Qln In FIQ. AL IS tlne,

Cantiol oorrIERGERnt it SRnit G g o g Pratar bandorlia Bl e HREIFIEHRE ot or s
11b, 21b sgehotzbat léﬁﬁ&dnﬂastlb@eﬁlﬂﬁarf theCiefARrapt floearBb @RLOX fibWRE from the

refrigeration cycle device is 25 a ached approxi mately to the maxi num
val te. e@ﬁf‘%ﬁPﬁ?” 1 84Q e fﬁxﬁ@rtg'p rfﬂlﬁﬁé) farey @ ﬁﬁ'@t‘PP ra§foush @f $8& ond

conpr eSSI ORfigRFAR I SiSradibeor 1¥ecad i ;ﬁél@hsféél' | eRus, @ HeGt ARk aﬁb@htyof%lal in
order to |nprove t he conpression eff|C|ency inthe first and second

conpr essi ofRESEHEM HpLmilCycls; fat i5a50p 'Wﬁ%ﬁ'ﬁyéﬁ thenveleLae bamdiariedor t he
ent hal py 0491119 refrigerant is AHL in a case where the refrigerant is
conpressed iniso-entropy in the first and second conmpressors 11, 21, and
when an i ncr easéPhAbaempaed mith Wateiectpyiype refrgerptian oy deviceaaftthalpetent

pregsuri Zeédoch@fehf"i bh Batundstos 8§ Qrﬁ?&gl%fsﬁﬁsﬁsﬁlqﬁﬁﬁa%’ be Fé‘?noved

conpression errici enc Is aratio o
exanpl e, wiiemn the éEfﬂﬁQfalﬂﬁ sistigpeidel obihe fivst pwr@@“gsaoe 11 nchEEsthﬁngaﬁmh KGOSt t he

first and g%ﬂﬂ m@@@g@ggﬁﬁ%m&h&ﬁw e rergeaagé%rature of the

refrlgeran i ncr Ion rrgerant, thereby
i ncr easi ng{OHHé] actual increase anount AF- 12 of the enthal py. In this case,.

the: compresst o & hRH i b HESLRBRBIRal BEcA KL Hie AR BEANFOgpL cos0T S

confdr essor12that is advamiableitimolla hechapisot ie msdd)as&he lhtgmptrbssurﬁlda geoamptessioct i on
Dot 1 oor ot oA P Blelins 80ul i o b b€ Bt ponion TEorShERRRE A0S,
and t her ebgant teevdrdl mwr:agdmoee*lntkeaﬂoaﬂf\faeatm inahe efriglrbat ogtk.  As a result,
even if load fluctuation arises, the ejector-type refrigeration cycle device can be operated
while having a high COP. '
20 - [0473]
(F) Because the refrigerant decompressed by the thermal expansion valve 17-isin
the gas-liquid two-phase state (point c2 in Fig. 70), gas-liquid two-phase refrigerant can
flow into the nozzle portion 13a of the ejector 13.
[0474]

25 7 TMakEmmmmdmmammw%émemmﬂﬁmamHMWmmﬁmmuh
portion 13a, boiling of the refrigerant in the nozzle portion 13a can be facilitated, thereby
improving the nozzle efficiency. Thus, the recovery energy amount in the nozzle portion |
13a is increased, and a pressure increasing amount is increased in the diffuser portion
13d, thereby improving the COP.

30 [0475] _

mmmmmawﬁmmmmdmmmeQEWMEwemmﬂémamHMWmm
the nozzle portion 13a, the refrigerant passage area of the nozzle portion 13a can be
enlarged, and thereby the processing of the nozzle portion 13a can be made easy. Asa -
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[0462] 15(A) Because the flow of the refrigerant is branched in the branch
portion 18 so that the refrigerant can be supplied to both the discharge

si de evaporator 14 and the suction side evaporator 16. Therefore, cooling
action can be obtained sinultaneously in both the discharge side evaporator
14 and the td 1 i i h |

evaporati an%%l‘rf,edswggp?u%oﬁ@%g% gfg gF %'gcasrfﬁ ea‘%\?%ps%?'a %rre B‘i% dgghéhn%‘:ﬂr?ﬂjcg 20
pressure pfass YuineLetrepyl the gjedior-tipsaefrigorativonycladevie@il® he ot her hand, the
refrigeranggypaporation pressure of the suction side evaporator 16 is a
pressure d conﬁressed by the fixed throttle 19 after being pressurized in

t he diffus@Stipembodimetd. [ 0463] Thus, the refrigerant evaporation pressure

(refrigerant ev ' t erature). 25 of.the suction side evaporator 16
can E{)e nmade | ow@? %%gheggﬁe%@meﬂﬁf g%ﬂn ﬁ\?a%&f%ﬁ?eﬂ?ﬁnag'f:é@@{ﬁr@ O?tF H;e%' an
rAgf riger alnmnenvﬁmge_atmamgert B0ypr vatialr ik refrigelzet dbwinanug ef shaladrvar aids 14.

a resu the dis.

h i d t 4 be .adapt ed f | i
Che ref i qBPaRESYTS SORTHAGeraR 3 S oy Aisere GraeNasth § ATeC Ny Bpeide |
evapor at or thitejecior-thge Adisgdratbnfgtie deatéd 19 of the FoteembsimEAONTHEY MO RARs

extrenely |low tenperature. 3 464 ‘ In the present enbodi nent,
the sec o%ﬁ'%’ﬁ%‘}"g@ sCBFre%n(j@@g&%@%m@%%@m&%“%wi%%%ﬂﬁ§edib:‘/ the §9eled.
Thetef or e, rf@ren@XAMbces. WIS te MOAST Atthe follbARd drivfigs.n Which a pressure
di fference b %j/veen a high-pressure refrigerant and a | ow pressure _
refriger anEo"'? decreased thereby decreasing the flow anbunt of the drive
flow of the ejeqherindds hbﬁlafexd::r%n?%*/%'ﬂ i F&N pRGAhG Hbaf OBEhdrgRN phtilelfi Ch

t he suction capacity of the ejecior 13 is decreased, the suction capacity

of the ej eX¥iieran (QHingdheyph| @ HairRigshye Sl sdeuRItorRsRIq R0a Sewrpritle
conpr essi oRdERGEN S 2 loiprbMEde refrigerant-HéWiRG _rtﬁf%ruﬁ% a]E EW—[EI@%%L}JB@EEQM

pressure is iIncreased b% the pressurizing action int Irst second
conPr essi ofelREEE ARETREE 30, Marg seerdfigaly, tthe low-presmke sigorafiigatant Juthefcyelhe

ej ect or 13gr thBYeschf emBEMAERRDISHhE Reffig&d o%l?ﬂr%mﬁwhﬁtogﬁé rsla&ﬁﬁ%&n&e%gi M he

pressurized by .a single conpression nmechani sm the Vi ng po

first and et dtpr essi on 10nmechani sns 11a, 21a i s reduced thereby

i mprovi ng EOQ?S . [ 0466] Furthernore, by the pressurizing action of
the diffuser portion 13d, the suction pressure of the first conpression
mechani sm 11a .c&f dépegalrdashe of Heeebyer bericergandes i, i idogblpeiver héat t he

i {er onoe oy ort R eahafbe e, R AHEN oh S JREPHTAND FIctPaRERENEE |\
respect i verefiigesant passage c6hds woviged insiderof @p ciiteripipesionmiag adiigh-peassibe sideduced,
oo e HE o LS ESRSGHS K iabedinASA S8R 53 O
provided as the inner pipe, and the low-pressure side refrigerant passage 30b may be
provided as the outer pipe.
25 [0479]
Furthermore, refrigerant pipes for definihg the high-pressure side refrigerant
passage 30a and the low-pressure side refrigerant passage 30b maybe bonded by brazing
to have a heat exchange structure. Other configurations in the present embeodiment are
similar to those of the 38th embodiment.
30 [04801 ,
Next, operation of the ejector-type refrigeration cycle device 10 of the present
- embodiment will be described with- reference to the Mollier diagram of 'Fig. 72,

Regarding the signs indicating the refrigerant states in Fig. 72, the same refrigerant
o 112 | |



20l n the present enbodinment, the refrigerant discharge capacities of the
first and second conpression nechanisns 1lla, 2la can be respectively
i ndependent|ly changed by the first and second electrical notors 11b, 21b.
Thus, the conpression efficiency in the first and second conpression

mechani snestida, asarla[gcan ab@[r@lfcfa%tby‘/@;ﬁg ﬂh@waﬁ;\é%%hafb@éﬁédm t%é%%ldlﬁoﬁaﬁ’%gj eve“

when a varjiation in | ow anount of drive flow ls caused

reduci ng 't ROipg @@sﬁﬂha??‘ﬁ@r%%‘ééhwe@)f 'Eh@esaﬂief?-? @@@Feqf@rr@ﬁ(ﬁ’r‘o”@sdiagtaﬁ”é in

ej ector -t ypR hidwihgembiifRn&ycl e device can be stably operated with a high
COP. [0469 Theref%re |]n 2 refrigeration cycle device in which the
pressure dit¥Bélence 30 between the high pressure refrigerant and the | ow

preespur o 1 o111 aQfiaint Sk B S (EPEBKATRIR: advioA o i SLA boodBhes devi oo

in which the refrlgeran or at I on si
evapor at or opesatieg, pethecentrationzpfithe mnEDheateaxpmr@EUB@, the ehthalpy-@ Qi suctit® C,

the effect fectiv 10470

(O in tnesd SHEEr BRI sqcP BorBRsicn, (ELERRR 71255 L 5w tpor P < it
enbodi nment i'4 ntég. Vé},ﬁﬂ@ét&a&ftthélbp&ﬁthermﬁmger@itflmegln@ the bmmﬁ@xbamlmlvaloert ion
18. into th | I X ar 14 s la than

refriger anf7 %I %%%ﬁ%fﬁﬁ% r@fﬁ I @&ﬁ]é‘t‘}ﬂ? 51 1725 5%‘%[: B’oﬁe %ﬁ" BP‘HF'S“‘E he -

fi xe@l t hr oOtHee ofiratidrnisrsirhitar ¢o that bathecdsSioembaotimaht.of the refrigerant in the
r adi at or @4%211 be increased. Thus,. a heat absorbing anount of the
refrigeran the entire cycle, that I's, a cooling capacity of the cycle
caP be enl argedTh{lQ@éﬂ in the stfructLrl]r(eB)“tlﬁpréﬁiig@mﬁﬁb:mhﬂ)tﬁd’&n&leﬁ@t@rastrtl(m? '
refrigeratjon,c evice. of the ent ocu an accunul ator as a
di schar ge- é@b fégg%ﬁ PR, cap Bgae fefe ﬁ%‘?‘?%ftfedtb’f/%}!ﬁﬁﬂe@‘w’@f ed@'l‘eént _
sucti-on si peat cdxchdreyef 1305 tthe GERRS Of tHel reffilétant FOWINE iABUEe aR&lardd skiBe

entlre of the ejector pe refrigeration cycle device 10 can be reduced.
[ 047 evapora%(ﬁ)l‘w |SfJF"dﬁi‘ sige, eyaparatere e mn ke eratased withyesnegkte e
t her mal expaAshtddyddnte '

[0483]
As a result, the enthalpy difference between the enthalpies of the refrigerant at
the refrigerant inlet side and the refrigerant outlet side .can: be enlérged in the discharge
.20 side evéporator 14 and in the suction side evaporator 16, thereby further improving the
~ COPR.
[0484]
(40th embodiment) ‘
| In the present embodiment, as in the entire schematic diagram of Fig. 73, an
25 ‘inner heat exchanger 31, in which the refrigerant flowing out of the radiator 12 and a
low-pressure side refrigerant in the cycle are héat exchanged, is added with respect to
the ejector-type refrigeration cycle device 10 of the 38th embodiment,
[0485] ,
The Inner heat exchanger 31 is for performing heat exchange between
30 refrigerant ﬂowing through a high-pressure side. refrigerant pasé:age 31ia from the
radiator 12, and a low-pressure side refrigerant flowing through a low-pressure side’
refrigerant passage 31b. More specifically, the low-pressure side refrigerant in the cycle
of the present embodiment is the refrigerant to be drawn into the first compression
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15 17 that is a variable throttle nmechanismis used as the high-pressure
si de deconpression neans, the refrigerant flow anount flow ng into the
nozzl e portion 13a of the ejector 13 can be varied in accordance with a
| oad variation in the refrigerant cycle. As a result, even if |oad

fluctuati Or’i\eéfYa'n?sﬁﬂlat herh@l b%§1E%EruEtMFé[eofr t%]r.hwr%%t %Fagfgér%ld@\é&rﬁ.%h%&%éoe

operated while having a cause

r ef ri ger anfiNefetahpréssgsy 3B>thﬂﬂ%33th@mb§ﬁm‘@}aban5| on valve 17 is in the

gas- | i qui drglys g@%phase state (point c2 in Fig. 70), gas-liquid two-phase
refrlgeran flowinto the nozzle portion 13a of the ejector 13. [0474]
25Thus, it is cbegaoperatipn bf theczjesomivpe eeftiparatiorgoyicte devicei Yeofaihe présens i nt o

Lo oze) o RathiOft e RRENAGA HEnLSHHOSIARS bl g7 e Rt T o7

13a dan acilrtate nozzIle the
recovery ehhereg;;cttmtmmmtefmgeratlme qglde zibwece:pm bi the pt&ent smbodimeatsie dperated, by

pressure i s |ncrease .0t di ffuser ort on. 13d

t her eby |h@§8@?%@883ﬁ% figer5t, the %Eﬁ?lﬁ\é?{n%’?éucmtnsf r@%‘ﬁﬁ@h‘éd W th
the case wfehefitsheorhprgssich metthangm Hiatis inbr@ased (point gére>poott glean pigt 74)pandl3a,
thor cby t FEe BRI A0E B gate ok AR e oM eb e IR Ao D AR 0 R ARERetl &
r ezw t, t r(ﬁomlt b@ uemormdﬁs m@fg t7l4¢, vajrekpact ﬂftheﬁlstlb@nbtﬁnmems e@thér][@ﬁér@ﬁm

re ucmgt e t.C ntire of the ejector-type refrigeration
cycl e dew'ﬁé’ %E%ft?‘ PHF@'B?'?FBM) 5In the present embodinent, as in
the enti re[os,gjrl_‘pnatl c diagramof Fig. 71, an inner heat exchanger 30, in

whi ch t he refrlg rant fl ow nglcout ﬁf the radiator 12 and a | ow pressure

si de refriger ant N5 SY§EN e FEchire oh g Preseptaippdimentsthg same eﬁﬁﬁtﬁ“ Bdpkct to

the ej ect of- GFYRﬁth@BBtrgémedlm@niCM&‘l Be GBI, 1Puherfiofe %iﬁwlbrgnﬂacmbr@m In
|g 71, parts simlar to or corresponding to those of the 38th enbodi nent

ar e'9 ndi ca8BePderty e gntbalpy diffesenss etwesrbiesenthaipies p theneefiiggsantat dbe in t he

fol | owi ng @ryrdill nictlsRt/afl the refrigerditeutiBnade ffdie @ﬁ&@@d‘&@che %@cl‘la?gé 88e
perform ng heat exchange between refrigerant flow roug

hi gh- press%)’laﬁo@milé‘*r@ﬂrm Hesr wistiorpEda BRPOSER X6 é‘?ﬁr@%%f’tﬁﬁr '&thS(PV"]EchEé;IQE’ a

| ow pressq{gqgﬂ de refrigerant flowi ng through a | ow pressure side 15
refrigerant passage 30b. More specifically, the | ow pressure side

refri geran&"r FtrﬁmlPRQ'fBWDe of the present enbodinment is the refrigerant to be

drayn i nto the §paNPres@PaREiRENtTRE MM Bhtfrd &chematic diagram of Fig. 75, a
structure of the radiator 12 is changed with respect to the ejector-type refrigeration cycle
device 10 of the 38th embodiment. '

[0489] .
Specifically, the radiator 12 of the present embodiment is configured as a
25 - sub-cool type condenser, which includes a condensation portion 12b, a gas-liquid
separation portion 12c (receiver portion) and a super-cooling . pottion 12d. The
condensation portion 12b condenses the refrigerant, the gas-liquid separation portion 12¢
separates the refrigerant flowing out of the condensation portion 12b into gas refrigerant
and liquid refrigerant, and the super-cooling portion 12d super-cools the liquid refrigerant

30 . flowing out of the gas-liquid separation portion 12c.  Cther configurations in the present
embodiment are similar to those of the 38th embodiment.
[0490]

When the ejector-type refrigeration cycle device 10 of the present embodiment is
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[0478] As a special structure of the inner heat exchanger 30, a doubl e-pi pe
heat 20 exchange structure nay be used, in which an inner pipe formng a

| ow pressure side refrigerant passage 30b is provided inside of an outer

pi pe form ng a high-pressure side refrigerant passage 30a. The

hi gh- press | ref. r.oy, d as the.Lnner

pi pe, and %ezat?{j)’\clxt/-ﬁ%rrge‘frélééurrg[ggcg%%r%rggWgé&gcﬁe["g%é@@&ﬁ)% cﬁg@e @S'B&J&Qi‘%ed as
t he out er wipamte@BiddaOiefrigerant anfliqtideemoerant inetheiggetiquit! sppgresorf potistef i ni ng
t he high-pressure, side.refrigerant SS 30a apd the | ressure side
refriger anifcpégé'hg' @f@%er,;@% @g%@eggbyﬁ%&'ﬁﬁmw& sgﬁq;ateﬁ%ﬁlgtre 9eR8hge

s';] ruct u][ e. ?]eﬁalmed mtrTEi @is¥liglidosepatation pertphesent sepdradolEns the GUﬁrmoRr@g to
those of the 38 ment 0480 Next, operation of the

ej egor-tyg@ﬁ?'ﬁ?‘? gt’@%fggr'ﬁ*on P@%%’%'Bﬁ-b@-lo of the present enbodi ment will
be describpedowth reference to the Mllier diagramof Fig. 72. Regarding
the signs indicati the refrigerant states in Fig

1 n ! , .. 72, the sane
refrigerant 112Th%rf—‘ &siNa g ﬁ]e%t%-_typm r%f!:lgerpt,:gﬂ sede dlepige () /) thaorewne
al phabet s, efibédimBet, BédntHafyads tisd @Rfgera BWing o mﬂﬁ?gﬁé stle®varitoffnged.

The sane is adapted for the Ml lier diagrans in t .OW ng enbodi ment.s.
[0481] 5wl HiRSuejoRSids evRpgratar d6rcrg Be derrgascdy c PEher eperation is similar kethgk esent

enbadi ment g the CRBY @hRGimdNE. t he operation of the inner heat exchanger 30,
t he ent hal %ﬁg]f the suction side refrigerant of the second conpression

mechani sm S increased (point i4 -->point i'4 in Fig. 72), and the -
ent hal py of the { i i I J 17 is
decreased (poi n?ﬁﬁ%?@ﬁé?%stﬁdc%%ﬁ%eéﬁr &%é{ﬁn%mdﬁﬁh@fcé%h%égﬁn@%@ {:lﬁé?fggfﬁ%
enbodi mentto @ kEtheciih gmbedimest sambe gptaingdt hEwrthermeoise tzsenthalny diferasne .

0482 : i ' rie. ofc. ' t he
sane. of f el SeS e o ?&fﬁ?@%’é%%ﬁﬁe i g il e
Thet%ef or e, ouilet side cap denizogecoin thadischarge side svapraihaigend 30 the sustiemsitial py of

Suct] on s BE e e R 1 r espoct to the 36th
enbodi ment [04PBU83]
At this time, it can prevent the enthalpy of the suction side refrigerant (i.e.,
low-pressure side.refrigerant in the cycle) of the second compression mechanism 21a
20 from being unnecesséry increased (point i8 in Fig. 76), uniike a case where the inner hieat
' éXchanger. 30 of the 39th embodiment is used. Thus, it can prevent the density of the
suction refrigerant of the second compression mechanism 21a from being lowered, and
thereby_ it is possible to reduce the refrigerant evaporation pressure (refrigerant
evaporation temperature) in the suction side evaporator 16, with respect to the 39th
25 embodiment. '
[0494]
(42nd embodiment)
In the above embodiments, a flon-based refrigerant is used as the refrigerant to
form a subcritical refrigerant cycle. However, in the present embodiment, carbon
30 dioxide is used as the refrigerant to form a éuper—critical refrigerant cycle in which a
refrigerant pressure discharged from the first compressor 11 exceeds the critical pressure
of the refrigerant. In the present embodiment, as in the entire schematic diagram of Fig.
77, the thermal expansion valve 17 is removed from the ejector-type refrigeration cycle
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As a result, the enthal py difference between the enthal pies of the
refrigerant at the refrigerant inlet side and the refrigerant outlet side
can be enlarged in the di scharge 20si de evaporator 14 and in the suction
si de evaporator 16, thereby further inproving the COP. [0484] (40th

nbodi in the. i h d
of Fig 7steite HOF R SRa ek ey Bkl TR R erPrgerat T
f1 owi ng ousimiifir toboseanfithe 38thldntadinent] ow- pressure side refrigerant in the

cycle are ﬂﬁﬁ% exchanged, is added with respect to the ejector-type ,
refrigerat lycl e device 10 of the 38th enbodi nent. [0485] The inner heat

exchanger 31 | s N‘e&t qperatiommif 1103 hjeetbr B}p@h@fﬂg@ratl@ﬁ VRS devié: 1®bF tr@esagdnt
rovgngth @u; ress%:dgé refr% ‘g‘?j‘m e}fﬁﬂae:ﬂafromthe
r adi‘at or H‘E‘a 1 % W SIEEFS 1% hi %aofﬁlgog §h When
| ow pr essum @eaﬂ@r Wﬁé I‘eﬂﬁ&ﬁrr@crdn dyéle slagiee 80.6f th F@eﬁﬂ@ﬁbd‘dﬁrﬁ@ﬂths}'@pé&@d the
Iow—pressur Sld B rant |nthec cle o the@ppresent enmbodi ment is the

refriger anf FTPH‘ tpﬁélr:ft,cpg)[p SERFIds spRled mthe r@‘ﬁé@itﬁ'ém sthliS The

basi.c strUﬂmgrmeoﬁefﬁ fark HASHInd 8RS fh@a@aiaf 3% 1 ; ispper heat
exchanger 30 of the d§9th®enb%dd]| ne%g{?% 104 OrNexlt %O(?)%ﬂdafelsgfr)\&o Ilﬂ&ﬁéc’mg

ej ector- t yWEheuheingopdensad é%'l‘téﬂ@ew@@tf@é @fF’QhEB)present 5 enbodi ment

Wi ['{o be degmogped with reference to the Mllier diagramof Fig. 74. Wen
the ejector-type refrigeration cycle device 10 of the present enbodiment is
operated, by thdhggepesiel Bfghtm@sspmf@fngamt flewing dntg &he moezletnodioniit3aal py of
t he suctio t S
nertased ?eﬁyﬁﬁoﬂ & ﬁdrgiﬂ?]@ﬁba?éa‘ 12”?;1@.&0@39 é@@?@%ﬁﬂgﬂ%{ﬁf{ﬁ%mﬁ%& g;(%rﬁoﬁ

refri ger ant3d INJSG- ﬁ&fqut(@mﬂihlélq THepainl] 1@)4@5@578))1 @amar@paratuomsomnmsmt

%Iogg?' (r)]|toelr)§ﬁ[ t{ﬁg'nﬁftg ’e@?%fn Rt.9 Thaﬁ)eve)‘)"'lﬁ ﬂ'her &@@ﬁﬁé -oxr‘rgwt ﬁ@séﬁ% %&b%m%ﬂﬁgt
15 same effects as in (A) to (D) of the 38th embodiment can be obtained.
{04971 , .

Furthermore, in the super-critical refrigerant cyble, the high-pressure side
refrigerant pressure becomes higher' than that in the sub-critical refrigerant cycle.
Therefore, the pressure difference between the high pressure side and the low pressure

20 side in the cycle can be enlarged (point b10 — point d10 of Fig. 78), thereby increasing-
the decompression amount in the nozzle portion 13a of the ejector 13. Furthermore, the
-enthalpy difference (recovery energy amount) between the enthalpies of the refrigerant
at the refrigerant inlet side of the nozzle portion 13a and the refrigerant at the refrigerant
outlet side of the nozzle portion 13a can be enlarged, thereby further improving the COP.
25 [0498] |
(43rd embodiment) ,

An ejector-type refrigeration cycle device 10 of the present invention used for a
freezing/refrigeration device will be described with reference to Figs. 79 and 80. The
freezing/refrigeration device is for cooling a refrigerating room that is a space to be

30 cooled, to a low temperature such as in a range between 0°C and 10 °C, and is for cooling
a freezing room that is another space to be cooled, to an extremely low temperature such
as In a range between -30 °C and -10 °C. Fig. 79-is an entire schematic diagram of the

e;ector—type refngeratmn cycle device 10 of the present embodiment.

116



[ 0487] Thus, even in-the structure of the present enbodi nent, the
sane effects as in (A to (F) of the 38th enbodi nent can be obt ai ned.
Furthernore, simlarly to the 39th 15 enbodinent, the enthal py difference
bet ween the enthal pies of the refrigerant at the refrigerant inlet side and
the refri g%d%@l outl et side can be enlarged in the discharge side '
evaporator "1 nd in the suction side evaporator 16, thereby further

i mprovi ng the COR.thpoejedpr-tyad sefrigatation mpde )delidt il e Fretsemiprestopdiingnt ,  as

in the entirea. ' i.aqr of Fig. 75,,a structure of the radiator 12
i s changedb\smr%{q?f%rbg%géeré@ rg%ﬁgrﬁﬁﬁpé? 8%'?8'%—5'? Veraun refhasrant 8‘?‘5 o dpdatpehee 10
orm the 38t mmmsmﬁdmeﬁigerﬁﬂ%%ozrgpm%iépahé Yeirst ft@n‘fp%aiséﬂ an i’hﬁhaﬁf %ﬂe&ﬁcaﬁrgsent
enbogdi nent Lgured. .as.. sub- cool type condenser, which includes a
condaneati STREREr BEWAEE S Oy Sicn bl Lah hptnd & recidipizcemen ivor
portion) addven byphe fesoblctgcad andtboon 18.2das THe fieRndepsatin nedahisan: &2b
condenses the refri %esr_ant . F\%ﬁs' as- | g_gw d separation portion 12c separates

the refri g "5 PIMBSHEN HifC heHcB S detrealk tyem compresden meghanisip agape

ref ri ger antypardmbiegsivA meehanigs badthe 1@dah B8 LBEPFEr S@RIINI portion 12d
super - cool ﬁ)ébe liquid refrigerant 30fl owi ng out of the gas-liquid
i

separati on on 12c. OQther configurations in the present enbodi nent are

simidar to thosgnhebpé ol j i.ger ant
condensed jn the coﬁdﬂgﬁgﬁﬁ%h@ﬁ@ﬁ ?Igﬁéﬁld gi’g‘fﬂagr? %teEIraﬁlagrbgfrar 1¥$§6§ré%lg at ed
into gas reY MSer @trohsNRlE QWteHE feem| 3y epairnel davicehdesgibed| latpni dAs Eafisti on
portion 1 Asall | AT il 3Rt bl e FULE N ]

sat ur at edz?l?duiéa(; f%t???é%é?t@rggg@g{red [ nmtE Hg raégb Fi%é@'deéssgg@ﬁrg{h%gﬁhﬁort i on
12¢ i s sup@tatopstspged A ﬁhﬁélrmgr&@WDWg 15 dhe refiigerau digobarge ciy@ipity ofithd' 8 i n

devi co 10 S Bapression melRAHIH 2L con Be chéncRl oINS by AR LSl PRbBhadR, /' ©
f1 ol ng i nthe frstelestriahmpiges 18h aan karged paa first tischarde tdpacibudanging siedas for :
g‘é?ﬁogﬁ;‘) ga?hr]?g%iﬁ.arth@%is‘gﬁ&'bé%ﬁﬁziw o l?ﬁ‘ef rePRSEr At P ind ?irs%ic[)nhlp%ssigr? Lk Of ! he
1ia.
[0501]
The refrigerant radiator 12 is disposed on the refrigerant discharge side of the
20 first compressor 11, The radiator 12 exchanges heat between high-pressure refrigerant
discharged from the first compressor 11 and outside air (i.e., air outside the room) blown
by the cooling fan 12a to cool the high-pressure refrigerant. The rotation speed of the
cooling fan 12a is controlled by a control voltage output from the control device so as to
control an air blowing amount from the cooling fan 12a. |
25 [0502] _
In the present embaodiment, a flon-based refrigerant is used as the refrigerant for
a refrigerant cycle of the ejector-type refrigeration cycle device 10 to form a
yapor—compression subcritical refrigerant cycle in which a refrigerant pressure on the
high-pressure side does not exceed the critica[ pressure of the refrigerant. Thus, the
30 radiator 12 serves as a condenser for cooling and condensing the refrigerant.
Furthermore, a refrigerator oil is mixed to the refrigerant in order to lubricate the first
compressio‘n mechanism 11a and the second compression mechanism 21a,- so that the -
refrigerator ofl is circulated in the refrigerant cycle together with the refrigerant.
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[ 0492] Thus, even in the structure of the present enbodi nent, the
sane effects as in (A to (F) of the 38th enbodi nent can be obt ai ned.
Furthernore, the enthal py difference between the enthal pies of the
refrigerant at the refrigerant inlet side and the refrigerant 15outl et side
can be enl ﬁjfggfl in the discharge side evaporator 14 and in the suction side
evapor at or , thereby increasing the cooling capacity. [0493] At
this time, it céregaierdéin., lidue rectiver) pypy bé praviled ata refrigarateutief sidegsftiaant

i.e., low Sy e, Si f e h f the second
f:orrpr essi oﬁa%%g%hgirﬁ tsofnbglusre 5%% @@i’ﬁ?g“% ﬁ%%ﬁé%ﬁ%‘ﬁgﬁfr‘e?@%éﬁ WISER fRe 18 in
Flng 76), refiiekantelondisee ouhef éhe feeliatorner |shmﬁ'ara®ecb e ges réﬂg@rbnttémj Cellili]
odi ment can prevent fthe ensi_t e _suction
rGef réljger an'EEf@qe??Srﬁ'eaggc?SH‘g 'Ef‘%r 5? 3%‘/? ?\i@ﬁaSHf U B gefr?r&m E WihMPEndhed, and
t her eby, i saturatqddmid)f@rsg@arrt@pmts‘dh’mm ehe tageivanis igveeedtd 8 HoRhEHSH €
(refrigerant evaporation tenperature) in the suction side evaporator 16,

W th respe fl ‘to the 39th 25enbodi ment. [0494] (42nd enbodi nent) In
the above fsogHi nents, a flon-based refrigerant is used as the refri ger ant

to forma subcrit cg]Ua erb rgerant_ cle. However, in the present
embodi ment, car BdASBYaRELRIHEN 18 i vgeded iha refHgsrARtQuiRE S'E’%Of@ﬁr’fﬁ‘%{ator

SUpeg - Crltlzabiﬁ&&hHﬁéﬁﬁﬂIoﬁﬁﬁ“ﬁgﬁﬁm%ﬁk@hdﬁgéﬁﬁfﬂ&ﬁh@@htBfﬁﬁ§ﬁﬂﬁuﬂh§0harged
fromthe first conpressor 11 exceeds the critical préessure of

ref ri ger anfor AMpleths firshiandhptipmd s a Hreq-way lf@“téﬁ@mb@ hoving rﬁlmﬁ? ®od$ agr am
of Fig. 77ghat B |§§é§ rﬁ%ne@éﬁ@@ﬁdn@ Thlé/cadnﬁecwﬂ'efr‘r@efaﬁfreﬂ W‘?x'é” t@llté% ~yS6her - type

refrigeration cycle device 10 -of th enbodi
conf i gur at MEmEe; ﬁ‘ﬁeﬂt?é tb@ @%ﬁfar@h@@monéﬁtmw@e @qnﬁﬂumd hvdamdrog@lms hevieg 38t h-

enmbodi ment gk RdOsbe Eﬂ%ﬁfeter@%rn?éy' !ﬁrtoﬁflg%gﬁ flg%gﬁ{sg lé(r@?rgfr%fe drr]@?é%éée%nn cycl e

device 10 of the present 5 embodi ment cribe ence to

t he'vol | i e? Méfal glogkmemisr gr a7esin blghmerdeej ect or -t ype refrigeration cycle
devi ce 10 m‘ gpe present enbodinent is operated, the refrigerant discharged
fromthe flrst conpressor 11 is cooled in the rad| ator 12. At this tine,

t he .r ef ri ger ant Opa§ihegwionetiggrant pietlatziofi the first brarick podishd@ is eormected to a

Super-cr | Ui fthal Sk RioWValveUY 38k B9 FRAGFESER: SRPEbnBHASBR bBkioR thdthe Fi 9
other one of the two refrigerant outlets of the first branch portion 18 is connected to a
20 first electrical expansion valve 19 as a first suction-side decompression means described
later.
[0506] ,
The thermal expansion valve 17 has a temperature sensing portion (not shown)
arranged in a refrigerant passage at a refrigerant outlet side of the discharge side .
25 evaporator 14. The thermal expansion valve 17 is a variable throttle mechanism, in
which a super-heat degree of the refrigerant at the refrigerant outlet side of the discharge
side evaporator 14 Is detected based on temperature and pressure of the refrigerant at
the refrigerant outlet side of the discharge side'evaporator 14, and the valve-open degree
_ (refrigerant flow 'amount) of the thermal expansion valve 17 is adjusted by using a
30 mechanical mechanism so that the super-heat degree of the refrigerant at the refrigerant
outlet side of the discharge side evaporator 14 is approached to a predetermined value.
[0507] '
The refrigerant outlet side of the thermal expansion valve 17 is connected to a
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10[ 0496] The super-critical high-pressure refrigerant flowing into
the nozzle portion 13a of the ejector 13 fromthe radiator 12 is
deconpressed and expanded by the nozzle portion 13a in iso-entropy (point
b10 -4 point d10 in Fig. 78). Qther operation is simlar to that of the

38th enbodinent. Thus, even in the structu of the_present enbodi nent, the
Tosame of f EOTgeran T g8 SE e (Bro Po h 1t D st rdh: TEaReHET ohEdRed

[ 0497] as a réfgérael dao@prdssioh RaRs R Heimpreeily dnelfekpaati@the G¥Bb&ant he

hi gh- pressurg side refrigerant pressure becones higher than that in fhe
sub-cri ti c8Nd ARf FeigesTacireylation fgr gyculating Enegeiride (Ank by ther BiEdg-aEBRt ween
the high peessighespeedRfrdqeartfow eediremIHE Ro2fk firfh 13h.t he cycle can be

enl ar ged (Em nt bl0 -4 point 01I0 of Fig. 78), thereby increasing the
deco%r ess Banount in the nozzle portion 13a of the ejector 13.
Furthermore, t hengnddiadrag @t&ﬁgﬁﬁmm%y%ﬁ@wﬁ?ﬂ 1%95&;&% Ret p the

ent hal pies of the réefrigerant e refrigerant inlet si e nozzle
portion 138UGeR Roel3ppd §be dke. akhet refrigernf ingesagntsesinnak aragi efethefnaztle
nozzl e por th@iRnl g : rgher, i Vi .

251 0a08] (R chiBof muarse M Whe Feqb art RO, QISP o TR S td BRSHE

devi ce 10 tafrigarentirass theronerpiream yandied at therfirst Hrarchziontion 18 isidgeonapressad devi ce
Wil kobe degghi TG ' : »aN ' .

freheozi ng/.r élﬁélé eir;lg |[E)1%0&§@fdggr&|9§h% @‘r’ﬂé’g’g’ﬁ"ﬁg‘ 32' ?El?e?ge&rgég%{}tﬁ%ctlro Banrttlﬁ%t is a
space to bis Bovidedkedymmonigatieomth ampecainuthe gjedtdr 3 whera thajejepobesfviben 0C

g , Ce Li _ . . . b
ool od, 1 o SRR L8 phetfel o6 S i el s ghE R Rahg )
and -10 C. cepresst® 21l slesmribeditatere schenmati-c di agram of the ejector-type

refrigerat tﬁt’bg ycl e device 10 of the present enbodi ment. [0499] In
the ejectol=type refrigeration cycle device 10, the first conpressor 11 is
conf$ gured to dfawmidhg potioanBc istproddedin élssejetior t amva dorhstirapen sids of hed t o

di sch frigerant. F le, the first 11
LS 0 DRI RIS T3 i d Bt sueihy B IR o b R o o e
hﬁvi P_g atfmbemedii(_;tpvmmm ‘ﬁﬁigémndfid:lw@tteh)frcﬁmwefﬂolzﬂe pen‘t@ntmh@ﬁﬂﬁ tit’r_@t;lﬁn‘timi1b.h As
t he IS C ession C | S . a val.l ous .C r SI nec ni s Suc as
a scroll t ﬂ&c{%ﬂp‘?f@é’e :Fgcﬁn ra‘}@%ﬁé\?ﬁ'ggrﬁpt 5“‘13'8%0%3%9? cﬁﬁﬁr@@%ﬁe&?oﬁ;ﬁ’gh@i ¥m and
the | |) kef ct;aﬂavtni?gj mstﬂﬂ,eijécmmr B(@cmisa:[ealﬁ'ﬂ?@lgﬁ mmﬁw@atmmﬂtm inémref@eganxﬂm:sat : onal
spe -0 ILIS ecl.ri c ot or , contyr.o usi n contro
DR8] bbb inpedte Ge Fahbenft wBSh it nubd dfeloidL F AL  he 1) ot

el ectrical [0B10pr 11b, an AC notor or a DC notor may be used. By controlling
the rotational eed _of the fi .electrjcal nmotor 11b, the refrigerant
di schar ge capacﬁB? C%f”*ﬁgoﬁiops{féﬁngﬁ%%élrbﬁmﬁ& ﬁ'&“i‘ﬂes?ﬂ gragdullyinggasenBiRged.
Thus, in tpassphesetont aleads BRvefrigetant] v Hak b effedtt@ redueinb tlﬁ@@élﬁcit%ébth@an be
used as a first di char%g c,agam t%gch ngl nﬁ nmeans fﬁ{ﬁl changing the
di schar ge . EAPGRERILT0% S Fetor ReTPRERNSTETIgFrePherepsUre T SASHIBHSaReeRiani sm
1lazs 13d has an effect of converting the speed energy of the refrigerant to the pressure energy
~of the refrigerant. A refrigerant inlet 28a of a second branch portion 28 is connected to '
the outlet side of the diffuser portion 13d. |
0511} '
The basic structure of the second branch portion 28 is similar to the first branch
30 . portion 18. A refrigerant outlet 28b of the second branch portion 28 is connected to the
discharge side evaporator 14, and a refrigerant outlet 28c of the second branch portion
28 is connected to a second electrical expansion valve 19 as a second suction-side
decompression means described later.
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[ 0501] The refrigerant radiator 12 is disposed on the refrigerant discharge
side of the 20 first conpressor 11. The radi ator 12 exchanges heat between
hi gh-pressure refrigerant discharged fromthe first conpressor 11 and
outside air (i.e., air outside the roon) blown by the cooling fan 12a to
cool the hiégﬁ] ﬁ)ressure refrigerant. The rotation speed of the cooling fan
12a is controlted by a control voltage output fromthe control device so as
to control an aiTheblsewindg beamolinportioom28 hef cihel pregerdtarmbddimeRb[ B502ned

In the present di nen aflo ed refri era

Fef 11 ger anEPNGHTRIRLITY o stipecTen &Rt (s ChPRBDaY e, Rt DA BTN cycl

S\Eyl ce 10 boe feﬁrgnraqt\oanﬂetrmaamre&ae diﬁchﬂﬂ@@ﬂdé embramgmageramw dheetioh dfg .
ich are rant ress e hi ressyr i de .does not exceed the

critYcal F r‘g@r%\t lpw@g ﬁ&eqtgﬁrtre ﬁ% 298?;3 Iang,cori eegfils as a

condenser feﬁpiar@i@ﬂhﬁaﬂ@ 2Nghe GOMARINGE Mhtréﬁaetf«‘fd ttﬁeﬁoﬁmﬁlrecEUﬁ o efidTRFifgerdht

refrlgeratﬁr oil is mxed to the refrigerant in order to lubricate the

£ r st Conmph ot ERa oS Sk o e TR PRI ETRANEIEh A6, AR 10,

so that thard @fnel 9fthadaeh oftel byﬁn%lcﬂt@LHng]:eEd in the refrigerant cycle
together with the refrigerant. [050 A receiver (i.e., liquid

receiver) E@%e provided at a refri gerant outlet side of the radiator 12,

to e used as ahyg Mfﬁn&ﬁé %fﬁgébl‘iﬁlo&ﬁﬁg ke deSPB BrAHCA hoftidn WRIiShrahdied

refrigerant flowing out of the radiator 12 is separated into gas
ref ri ger anthes@ia, thecr@frwer@t fiews iogk ohe sepaad lbrangh dortionr 2&witbgitt m@ecgtvalryed as

surpl us re?gdueﬁpa{h% AdW shE&d BP"the réﬁﬁe?a%“rﬁe‘?gfgllé GHé Chowet,émgg/ &%%ralﬁ A

separ ated fromfthe receiver is Introduced ownst r eam Si

first brangtespoel pidhe 1griggantdioning eu of theejeder 1 endetmaikained ll‘sﬂ’@ée@fndt he’
di
radi at or Ea@mg:@ Pﬂftﬁnli angfy, §é%§nci l@%Wci?Eortt Bﬁ 28 1%}%%&@2%3@(3 a% P?I nd oo

flowing out o e ralator ranc

a th?ee- vvamquIGrfDrmﬁimmmXﬂa@ﬁEWgnm&éhmwrsthehm are used as one

refri geranL gf gf',let and two refrigerant outlets. The three-way joint nmenber
used as th st branch portion 18 may be configured by bondi ng pipes
havi ng di f f er entTheidischaligarsisteegvaporatornigyisiehentrabiaybing deblyexshandediimgvhihur al

Losost - reraRAibg odedr 8 BhigRlzRE b IRRE orhe 3o et PRV
porti on 18evaposaiathdyt kept-erchanging rwith aerana!deltbm refeigerating ramm,dblawn ay the
" 900 DressWefe?) 5 PAECIIE0, o heRoolliioh "RaBh R 0 yh
20f i rst el beatréxchianged patisihe mefvigérast m&hasimh&rge side svafiaranr $4 dethdardmiheessi on
means descf‘éfﬁ&éjra{il?g} o of the freezing/refrigerating device.
[0515]
T_he' blower fan 14a is an electrical blower, in which rotatioﬁ speed (air blowing
‘25 ' amount) of the blower fan 14a is controlied by a control voltage output from the control
device. A refrigerant suction port of the first compressor 11 is connected to a refrigerant
outlet side of the discharge side evaporator 14. '
[0516]
The second electrical expansion valve 29 is for decompressing and expanding the
30 - refrigerant flowing out of the refrigerant outlet 28c of the second branch portion 28.
More specifically, the second electrical expansion valve 29 Is a variable throttle
mechanism, which is configured to have a valve body with a variable throttle open degree,
and a stepping motor for changing the throttle open degree of the vaive body.
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[ 0506] The thernmal expansion valve 17 has a tenperature sensing
portion (not shown) arranged in a refrigerant passage at a refrigerant

outl et side of the discharge side 25 evaporator 14. The thermal expansion
valve 17 is a variable throttle nmechanism in which a super-heat degree of
t he refrigﬁ%agﬁ at the refrigerant outlet side of the discharge side
evapor at or s detected based on tenperature and pressure of the

refrigerant at thﬁ:henerhore,gethanseconkﬂl ertects’taieeﬁfﬁaﬁsbﬁ dél@@hﬂgﬁ ghélep F@g@,ﬁ;orat or
14, and th glve n degr e 5 fri %nt fl ow anount) of the therrra
expansi on g@% gtStE‘H 5333585 RgEetle PasEgRaniieds whephthe Yrie¥le t hat
t he super-bmﬁg@egtr@s@j‘on@ féﬁ-‘-.cfrl%élréﬂﬁhﬁ&ﬁ v@[K/etZIQQS W@R{rdi&@ﬁam Rk v jrde of
t he |schaﬁ&§ (gnt%g tor 14 is cloFroac ed predet er m ned val ue.

[ 0507] The ‘f’ﬂu%gr Ysgt Pertige bid tlews ﬂfﬂ’@@rthmdwé&qmﬁﬁd@ne\@aom@rlm is
connect ed ivitheut Hedfy braRerRAtin Y &icosd JRinef pBHi%n Rz Zh?e Qﬁé’rét’io%rbf]tﬁé‘ sQoplne

ejector 13. The ejector 13 is used as a refrigerant ression means fo
deconpr essFREMSA oéxﬁi'b%ﬁml’fﬂbe £hds Frtralige by Coﬂiﬁ&l S@Baiaoutlmitrﬂ‘@m theontrol
circul ati opeyi@ans for circulating the refrigerant by the suction action of
a hi gh- speed refrlgerant flow jetted fromthe nozzle portion 13a. 5[0508] .
The ej ect of0518] i s confi gured to have the nozzle port| on 13a and the

f t t
oot onal o cn o P e@atdT e 151s caflecieR WA e RREEAPSitet o
f1 ow di r ec®f 8¢ Ht rRnchpofiiard L8, py desaiibed rabbvd. gé‘hamasrt rsbronctisie obiee §tgteam
oot oplees SeatoN NG o R I o oS BRI FERRA J0-000 BARATS) | ©
provi ded t L@owﬁﬁﬂtmtf'@oﬁﬂﬂmasmgspéﬁe firat elbaries| expamsion Salvahenefullhelogel, port
of the ”Ozglq‘iﬁel?éﬁihél‘aﬂtﬁ&\ﬁn Suths P rgﬁgtoiiﬁ é@@éﬁﬁ%g}ﬁﬁ%{{"@ eiq%]éé'e er[‘%g

di scharged fromthe secon conpressor

m xig por withnut beingitwanwhed irddbe first brmchgjoedarn8.13 on a dovvnstream Si de of
t he nozzl e[togﬁ_n?]gl on 13a and the refrigerant suction port 13b in the
refrigeran w, so as to mx the high-velocity refrigerant flow jetted
from the nozzl eAgointpodionl124 isictrinetied ts uefrigemant @ftict gaseuftthe Fisstand s&ighg he

ect or 12 eBat ERBrRRhhalEs 19,48 1o MR TR st PGPS AUt #htb so
[Zgas }o i rfinsease setmndr eléu:tn@r@c{nansmﬁgﬁmfl? N2¢, hg‘h@lﬁafs!dsﬁfuc&@% tdFQH? 4.
[ rti.on i,S rme s a shape to

gradual Iy } né?ne?l%)egt%%h%ecégﬁ% ofd %P?Eﬁ?&b%’}%ao%?oqﬂ% U@’Pﬂ?'@épétl’ﬁ" 12848 has
an effect mbwde?u@r@otda&ngemnbwéty iagbttE)cra?xﬁLdr@g@fﬁrPéraﬁt W01 288, hGhe dh

i ncrease t r i That the diffuser portlon 25 13 as
an effect fee oor#’el%p 3@§8F@Bgéﬁemﬂw BIEMSE refrigerant to the pressure
energy of [DB20Trefrigerant A refri gerant |nI et 28a of a second branch

portion 28 is cxPnnected to 58 ut | et of the diffuser portion 13d.
[ 0511] _ he join portion 1 e prese em odiment is formed approximately into a

25 . Y-shape, such that a flow direction of the refrigerant flowing from the first electrical
expansion valve 19 into the refrigerant inlet 120b and a flow direction of the refrigerant
flowing from the second electrical expansion valve 29 to the other ,refrigerant‘iniet 120c
are symmetric with. respect to the flow direction of the refrigerant ﬂrowing out the
refrigerant outlet 120a of the j Jom portion 120, and are joined with each other by an acute

30 angle.
[0521]
Thus, when the refrigerants are joined in the join portion 120, the refrigerant
flows out of the j'oin portion 120 without indecisively reducing the flow speed of the
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The basic structure of the second branch portion 28 is simlar to the first
branch 30portion 18. A refrigerant outlet 28b of the second branch portion
28 is connected to the discharge side evaporator 14, and a refrigerant
outl et 28c of the second branch portion 28 is connected to a second

el ectri cal egx%?nii o_g@\fag ve 19 _as a second suction-side deconpression neans
descri bed TS{&Fent [ Herepre, the flowmgloce (yRamisy isshirpoRitthe refigersnt favéngr esent

enbodi ment outsofftae Me sABREQCBL®IA ERRsEn YaBeaps, )etHd E%tqﬂnee{d' Bdhe oy

direction of the refrigerant flowi ng fromone refrigerant out

the di schalPeP¥tdeléaporator 14 and a flow direction of 5 the refrigerant
flow ng frgwpphe other refrigerant outlet 28c toward the second el ectrical
expansion val ve 29 are synmetric with respect to the flow direction of the
refri gerant fl ofHAREMOEtt@ICHON side evipamterf16tis eontieted sethepefrigerant duddt t o t he
refrigeraniog e il ' I, n e angl e.

[ 0513] 10T%12u0§r6f\€}h%%ﬁ?ﬁgﬁ@gf%bge?%n?’ﬁ:fq‘)}(‘)m\?\n&jgge% n %t%E Eg 'Ssgﬁ’S%aab%&ﬁ?@meﬁ rtion
28 is bran®ffandensprfigred iepartormihyet exchafigeobaiweaen thaf refiigerant dlowihgli@e h
portion 2 il 1§l i he fl Qw,spe he refrigerant.
Ther ef or e?thyﬂégmﬁa P%ﬁh\r}g%@?tay%ﬁ‘ye;@érjn&@ggrg%@s@?"é’? %Bg %{T)ﬂ@ﬂ?ﬂw ffbeg?‘%i%%f fF owi ng
out of thelts gurehy adperatinglwpresduss refiiberanttshas $e exarti hdatabsdibipg atticn 28.
Theyesecon Dlgﬁg]nch portion 28 is not limted to the above shape, and 15may
be forned approximately into a T-shape or the like. [0514] . The

di scharge side &hugpar ltidr tolbe ireabexthatgeabsith the getrR@taneXs MO @8Etoni &davhi ch

refrigera i . f. e refrigera outlet_ 2 of the second branch
portion de_g' _\'faé&@%{ggH%&%@ﬂ'dg/h%efé‘?ng%ﬂ%ginﬁbe @P‘fvﬁr fépﬁg? frsncrledial blower,
L efri ggr_ atinnghictomimtidl spewd l§3ir ﬂ)lmﬂing’zﬁmbdmt%@f ﬁﬁ@ﬁlo@éﬁﬁarﬁiﬁaﬁ@ cbﬁtrrlcﬂfeﬁ"dydé?
eat - absor bj Lon.. Thus id. to be heat-exchanged with the
refri geran‘{%nﬂﬁl @ﬁéb%%@f{{;&@g t@‘? 8%“%5\?95‘6?% or 14 is the air in the -
ref ¥4 ger atfi0gdlr oom of the freezing/refrigerating device. [0515] The bl ower
fan 14a is an electri.cal blower, in ich rotation speed (air blowing 25
anount) of the t’?%ﬁﬁ'%@ﬁt i‘ifg’%i’ SDOE%H% FREANG FORIPERSRPT 81 Iy 6PANegied dat put
fromthe cefrigerdnt detiéicside Af tied sigBhade BWPbide DO tTHeS bdshesthichit S‘FQH@ essor
11 i s connect edd to a refzri. er ant out | e} side of the discharge side
evapor at or SN fwgisor 1'is’similar to that of the first compressor 11. Thus, the second
compressor 21 is an electrical compressor, in which a fixed-displacement type second
20 - compression mechanism 21a is driven by the second electrical motor 21b. The second
electrical motor 21b of the present embodiment is used as a second discharge capacity
changing means for changing a refrigerant discharge capacity of the second compression -
mechanism 21a.
[0525]
25 | The refrigerant suction port 13b of the ejector 13 is connected to a refrigerant’
discharge port of the second compressor 21.
[0526] ,
The control device (not shown) is constructed of a generally-known
microcomputer including CPU, ROM and RAM and the like, and its circumferential circuits.
30 The control device performs various calculations ‘and processes based on a control
program stored in the ROM, and controls operation of various electrical actuators 11b,
12b, 143, 16a, 19, 213, 29 or the like.
- [0527]
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The second el ectrical expansion valve 29 is for deconpressing and expandi ng
the 30 refrigerant flow ng out of the refrigerant outlet 28c of the second
branch portion 28. Mre specifically, the second el ectrical expansion valve
29 is a variable throttle nechanisn1 which is configured to have a valve

body with a var deqr e tor far.

changi ng t he thhﬁ? ﬁ%ﬁ'@p@% aﬂ@ie@o ?ﬁﬁﬁg@gﬁ&g b%sdt( eDHrsggﬁnﬁarge Capacity

Fur t her nor egnttohmesewliich edréets the aperpmofsihe firstadlactricaBmotor tiivie that &sefitst

enbodi nent nmade _t o .f ul close the throttl.e passage., Thus, when the
Chrort e pdsthal Sebleity cobndind SFebts: o °f sEndBEn Hiicpe 250 " Sopd
closed, al HistHaege-edaiigecontiol mehhowhiel contiolothd bgerdiidi ose Redid @ectddd flows

into the dischar i de _evaporator, 14, w thoyt bei branched i e second
br v por KOG 385 e pbr SRIBH_ BISChdied SCORY GPBtarg CReTS: parBs oH'Shal ve

29 i s cont gietHapsb-RipadityC@RtroOhesisthal th® Ydord distiRdiyt-RspaeRp Edrdtol ﬁféyhmay [ 0518]
10The first electrical expansi on valve 19 is connected to the other

ref ri ger anPe EQFiguteddty C{'ﬁﬁ%'e'f“i GoStrolReyices rﬁfiﬁeﬁ“@'i’ 18, as descri bed above. The
basi ¢ strugsggp of the first electrical expansion valve 19 is sinilar to
that in the second el ectrical expansion valve 29. Thus, when the throttle
passage of the Mitpsihecgoalret devire, cIgsemhion omlups| fiem 13 SERSOr (aroyp ENBSBWNXI | t he

f | |
ol 1% 837 2Minchiil 0 opislae iy St 34t Bk oh Qe A iRl AR nSHERTS) "
A joi n por tEneratg spRSOE (ffﬂ‘ fekacting anintesor taj@eaaturemftth%tef@an@tmgd@om Bed @ r st
and second ?érﬁtt(ehlﬁ@rlattﬁé p@’nﬁieﬁ gegﬁgg &Sort ) and QIanBB len‘étlm idriale Rl gnt s

respectl ve\ Yy out of t t and secon tr| C expansit on
val ves 19, omatimmnbb@wt skawnjdo wrhichodn epesatjopi switzb fpro@naratmgltne refsg@awrl ar to

t hat of thgnéﬁ%q@gﬁ]gﬂgﬁ%%glr B@g 28. The join portion 120 is provided with

two refrigerant and one refrigerant outlet 120a, in the
thré&e portE528Da - 120c of the three-way joint nmenber. [0520] The joi n

portion 120 of N%?t g}rpgﬁ@% dﬁ”ﬁ%@ %ﬂi Fhﬁ’ﬁ&m rﬁf%fﬁpﬂ{ ts‘? uXtu??\@l ﬁ%

Y-shape, such tha Irecthon o ere er an
first el ectedcikad Eepdos tonMoliendadgromishown irhiggr &T.r |V@Immhhe opah%n Sdth cﬁnd a

expansi on Jisapruigh BEnd R EEG bng (RlloNe el s oS B B et bl 1y
respect tombhs fillow2th,r thet u:cxmhng)ffan héa,r tfer blgeeafnst 14npi 169 and thehelectncal

refyd ger an%""%@%ﬁ’ﬁ%‘%%%gr gé tc{ tg%%fét@d p%ei c%ﬂtr&lzé%:vicg 'Egnt%lg tl'je?ir&ea%d \é\"ec}orﬁd each

ot her by a
| electncai expansion valves 19, 29 to be in a throttle state or a fu[iy-open state, thereby

setting cycle configurations of three kinds.
[0530] .
When the control device causes the first electrical expansion valve 19 to be in a
25 fully-closed sate and causes the second electrical expansion valve 29 to be in a throttle
 state, a cycle configuration can be formed in which a refrigerant flow is branched only at
the second branch portion 28 (hereinafter, the operation mode at the cycle configuration
is cai!ed as "low-pressure branch operation mode™).
[0531}

30 : When the control device causes the first electrical expansion valve 19 to bein a
throttle sate and causes the second electrical expansion valve 29 to be in a fully closed
state, a cycle configuration can be formed in which a refrigerant flow is branched only at
the first branch portion 18 (hereinafter, the operation mode at the cycle configuration is
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Thus, when the refrigerants are joined in the join portion 120, the
refrigerant flows out of the join portion 120 wi thout indecisively reducing
the fl ow speed of the 121 refrigerant. Therefore, the flow velocity ,
(dynam c pressure) of the refrigerant flow ng out of the first and second

el ectrical sion val ves 19, 29 can be pmintained in the join portion
120. [0522]C5%t H@BW%}“&H@”%‘&‘F&EW“&‘% )evaporator 16 is connected to
the refrig¢ds3] outlet 120a of the join portion 120. The suction side
evaporator 16 i heat - absor,bi.ng heat exchanger configured to perform heat
exchange bet meﬂvﬁ?fbﬁ}ee?%?@gp%‘?ﬁe 3uew H‘Qfﬁ&g? ?8& Heserithelperieal spansionand
air of thevhiveezd,n2p toBEin bltortlcassle Ch ek abridulitioh Ran Dedvlfed ANWiiBRa

t her eby evapgrating 1o ressure refrigerant so as to exert heat-absorbing
acti Bn, 10feBagpNt fow is briched SymlfaneuRobola aéae Nek bRIRG AN 18 anfbthe

ref ri ger anisedohdttignAUTHIRN2S tﬁ@eiﬁ’z\fﬁéﬂcﬂh@to?éralﬂi@n hﬁ)db_'ﬁ%t% !ieyg'e”cofnhguﬁaﬁ&%i ng

room The blower fan 16a is an electrical blower, in rotation speed

(air bl owi fBlegRsuRMuitapequsdranchaperation Mpga™)i s control l ed by a control

vol t age, out[@3g31]f romthe control device. 15[0524] The refrigerant
suction port of the second conpressor 21 is connected to a refrigerant
outlet side of tHe lewolresstrs bgache pagratien drodestheThighipeassuresirandt opegativh t he
sec@pd co - | Tk ' r hus,
*ho Recond e e S Rolt-bRinch Bpkrafibn flod b b ESkeiRARRRRY bt of

fi xed- di spkhe eodling Gappetysegeiner o the pydie esi dhe rmeitdiden bis te@peratisedrinvie by

bresent _enbadeeanoodmeRt, Hurfd % od eI Erain SEHE o G8lerdl W0l Shafntans
for changi refuired dhe lqyeprassurel ibeankla operatiepmode is sedtchdte  $ree bigh-loatmyeeatiohon
e connoct HorS° diait rodind bl 3800 BUR WBLPRE! oBddE! ol HLER2.
[ 0528]. refrigarbet flayn emolintdenvislating imothesdydenis intigasaainthin tiod gehepd| operation,
gener ol | - S80HE BHAC SR W Sheb Sk ot SRl and el and the ke, and
cal cul ati of@3dhd pr ocesses based on a control programstored in the ROM
A ot O PR iRl bR o T Y is B o hProad Bheradctftn 169
- which the cooling capacity lower than that of the general operation is required and the
20 refrigerant flow amount circulating in the cycle is lower than that in the general operation,
or in a case where the outside air temperature is Iowér than a predetermined standard
temperature so that a pressure difference between the high-pressure side and the
low-pressure side becomes smaller than a prédetermined pressure difference.
[0535] |
25 ' In the low-pressure branch operation mode,' high-temperature and high-pressure
refrigerant (a2 in Fig. 80) discharged from the first compressor 11 flows into the radiator
12, and is heat-exchanged with the blown air (outside air) blown by the cooling fan 12a to
be radiated and condensed (point a2 — point b2 in Fig, 80). * The refrigérant flowing out
of the radiator 12 flows into the first branch portion 18. |
c {0536]
At this time, because the first electrical expansion valve 19 is fully chéed, ali the
refrigerant flowing out of the radiator 12 flows info the thermal expansion vélve 17 via the

first branch portion 18, without being branched in the first branch portion 18. The
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[ 0527] The control device includes a function portion as the first
di scharge-capacity control neans which controls the operation of the first
electrical nmotor lib that is a first discharge capacity changi ng nmeans, and
a function portion as t he second di scharge-capacity control means which

second di sERIRRERIELAR R O PaBkE Bkt rPRbRbeihg S Bldedi
con]t Ir ol r renéao&nﬁmtbyt dirginttmgrgﬁﬁilrnm gestiiguid éwo-phass %%f?%wm' '->6mggmsz rnflftygolﬁle)

cont rol it iscrh, She Wy € A R i bR Sl r ot St el

i ncl udi ng asupmtwea@t&gaeer(psmgbm ng)rsoyieﬂteetrefﬁgerasﬁt s tiesriefyepdnt otnt@etm@eetur e,
an I si de teg})er at ure, sensor det ect.i ng;Fan i nterj O terrper ature of the

r ef r ger at FRFIFIEAC g egﬁpqrﬂttog&dt BFCqnTiR R %e@era}lnqdh\@ Y eezi ng room and

various opgsgyion signals froman operation panel (not shown) in which an.

operation switch, for o erating the refrigerator and the like are provided
are input. 15[ 0ghgmidd reff'gwé&ftﬂo%'b%?'étt?%HES‘FGFMQ@W@%W‘MY)EP‘NQH@wu th

the above ﬁferhtﬁzkléf[ﬁ)rti%rl 3D ef &feséjéttBF?(iB base s Qtoipreshi] bhEEexshnasd dpisdown i n
Fig. 80. Wen the operation switch of the ogeratlon anel I's turned on, the

control del9Zle ROFIEL3aIR SOfaNEepY (RRINt §& co RNk NtRIG- 88). o ihs decompressian. t he

co04g ng faﬁhdl%ﬁpartslbﬁ & ﬂtéeﬁozE@ Tﬁorﬁén’?‘ 13&6&@8935&&6 HeRfyt 6f' Eh%' re%‘%be%ﬁ%s' on .
val ves 19, be operated control device controls first and

second el e@QﬂV?Efﬁqi t%&\@én@ecbwem af dbe nefiigeyant; endhdeirefl r'ae"@htriéﬂetﬁleé withaa @gh.)r a
fully-openg t tyher, | 18NS ®fist et

[ 0530]- V%enp%feﬂeﬁ%lgnt??gﬁﬁ %r\%ﬁ%i:étrc&&tgée{ﬁ&t%he&?qer%m@ égélrl@a te r%rg on val ve
19 to be i @isehapdRd {omythy serend Sampresser aéus@awmentgelt\@nﬂe@oreé rfrgalthe

expansi on ﬁ.}gﬁa& g?b rttsbao#qaé Wsécto?l%t e frﬁ}éf’a'n?s&‘ﬁﬁﬁ a%n%féﬂé&tan be

formed in ri‘gerant f 'S branc y at the secon anch
por 1§ on 28t‘e(fm@1ltr(a®1t‘tm2 —’t:mnt@aem &igi 8@)- m)de at the cycle configuration is

called as "l ow RURRSHHdre, f ”{é@.ré’tﬂﬁén%ht iPREm) he[rQq?rgé]p ?@W%@a a'ﬂ fHant rol

devi ce causes the Tirst el €ctri caF exp SIOﬂ va hrottle
sate and csuries refhigeranicdradndrase the efigesnb snsticonporal earzgnixed ethiermigingul |y

Fon e bReRR AL} DRSO SRPl ATRE ol Bl
operation (i d& t Ipeintﬁélie Fogo rii0i).g uThat i) rpassage sectional area is ‘enlarged in the
20 diffuser portion 13d as toward downstream so that the speed energy of the refrigerant is
converted to the pressure energy thereof, thereby increasing the pressure of the
refrigerant (point e2 —point f2 in Fig. 80).
[0538] | |
_ The refrigerant flowing out of the diffuser portion 13d fiows into the second
25 - branch portion 28, and is branched by the second branch portion 28 into a flow of the
' refrigerant flowing toward the discharge side evaporator 14 and a flow of the refrigerant
- flowing toward the second electrical expansion valve 29, The contro! device adjusts the
throttle open degree of the second electrical expansion valve 29, 50 that the refrigerant
flow amount G1 flowing into the discharge side evaporator 14 is made larger than the
30 refrigerant flow amount G2 flowing into the second electrical expansion valve 29, and the
-refrtgerant evaporation temperature in the suction side evaporator 16 becomes in a
predetermined temperature. -
[0539]

1256



call ed as "hi gh-pressure branch operation node"). [0532] When t he
control device causes both the first and second el ectrical expansion val ves
19, 29 to be in a throttle sate, a cycle configuration can be formed in
which a 5 refrigerant flow is branched sinultaneously both at the first

branch portion r (fhereinafter. th |
oper ati on node iﬁe ?ﬁ?@ge&%}ﬁtlﬂé @@qung{r&%gf%ﬁ%l éﬁcggaoﬁg)(ﬁ' ntogﬁWFﬁg &€ branch
oper at i on ewagetajor 1405 a&ipored b\pabsmg!ﬂlsghe& flonasie msilpesf atd mirigeratieg rodra,
oo e % R BeRBERBL 8T : Sl R BB, RS e i
reqw red lm:é;,mencuy@ﬁ tﬁe&a‘lﬁgér’laﬂng)tﬂcﬁn (ie:oa{,e\? tﬁﬁ@gasateﬂ@lraritmlown@ Uit @F e

I ment ner a ation eneral coo ca acity is
equi red. WIS EREER bR b BRR T S GBS e it & sed
hi gh- 1 oad W%;;@@zvhg@,m@ iRiFg gopol i ng capacity is requi red than t he
general operation node and the 15refrigerant flow anount circulating in the

cycle is- |W§?‘%sed than the general operation, the high-pressure branch
operation node i thabthENRHhd {['@F?@ﬁllberant flowing ﬁSmf’ché"jEcbﬁcﬁ‘ﬁr%Héh PorAGCHE RRET ation

node is switched, in a |ow [ oa operation in which the coollng caﬁamty
| ower- t hanth@waﬁor@fel@qﬁ@cab@f@napn ypue A9 isodecpapraserfl ansbex@aadadie isoorrd alnger ant

f1 oyy amounfe Gbr@kbRf & él@&rléé‘ e&%sﬁ)ﬁc\}aﬁ/e' 5, |tR¥Bhy ?&F‘t‘j@m? hat réfFI?érQ %%Fﬁan a

operation, or in a case where the outside air. ature
pr edet er i et £ aheaink h@% lﬂp‘é%@mr e Tk raffigarant q@ﬁ@"ﬁﬁr@S@dcﬁnﬁfee(ﬂm@ dbderveen

t he hi gh- I a
predeterm ned pressure di {er ence: n e T ow pressure branch
pée%gﬁdjéféct?shﬁeexgé'% I Gane? ¥ PBES 2itb3n3 0ol GRERpIAR £ hE3
oper at i on éMggeratad bihabsonpjeg healr Bomm sigh-gbthe sefrigereliia fagen, dtawr( & then Fi g.
80) disch fi-pSt, 1 r 2, and
I s heat - e%ﬁgngeéqg}’g%t b g\%ﬁ'ﬁ%ﬂﬁ% Pg jhludl r?bﬁb%v"\\}/nnhﬁt)? tﬁ%gﬁ%@é ﬁng fan
12al% o be Wadr@meg“@mmilmm@dnsed (point a2 point b2 in Fig. 80). The
refrlgeranfosgg{)vm ng out of the radiator 12 flows into the first branch

portion 18 0536]
The gas refrigerant flowing out of the suction side evaporator 16 is drawn into the

second compressor 21, and is compressed (point i2 —point j2 in Fig. 80). At this time,
the control device controls operation of the first and second electrical 'motors 11b, 21b
20 such that COP in the entire cycle of the ejector-type refrigeration cycle device is
approached approximately to the maximum value. Specifically, pressure increasing
amounts in the first and second compression mechanisms 11a, 21a are controlled to be
- approximately equal, in order to improve the compression efficiency in the first and
second compression mechanisms 11a, 21a. h
25 [0542] 7
When an increase amount of the enthalpy of the refrigerant is L\Hi in a case
where the refrigerant is compressed in iso-entropy in the first and second compressors 11,
21, and when an [ncrease amount of the enthalpy of the refrigerant actually pressurized
in the first and second compressors 11, 21 is AH2, the compression efficiency is a ratio of
30 AH1 to-AH2,
[0543] _
For example, when the rotation speed or the pressure increasing amount of the
first and second compressors 11, 21 is increased, the temperatnre of the refrigerant is
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At this tinme, because the first electrical expansion valve 19 is fully

closed, all the refrigerant flow ng out of the radiator 12 flows into the
t hermal expansion valve 17 via the first branch portion 18, w thout being
branched in the first branch portion 18. The 124 refrigerant flowing into

t he t her nal alve s deco sed. and expanded in

i so- ent hal Wreagﬁé;% Egﬁgg ['|eﬁ Qféf?fsr L n’g ?We%g&easﬁ th (F5BHahtinceease . «
poi nt c2 |am5ug:m@<)fthé\Enmbm tThis casbethu@bmpre@m@eﬁle@h@ﬁsaécréal%edrnhﬁé mal
expansi on )(al ve 17 |a§8mhusted io t hat a super heat degr ee (point g2 in

Fig. 80) ofr§tRBd seqon HSSYE Ml refrigerant outlet side of 5the

di schar ge gns;l;e,] evaporator 14 becones in a predeterm ned val ue. [0537]

The m ddl e refrigerant fl ow ng out of the thermal expansion valve 17 fl ows
i nto”the nozzl e TPBrElGRrar8lissharasé figmebeosecan] camarassordiic sniypes duid thad

expanded byjettde 19004 Selefiigh@Rt @80k Bort39b sﬁt‘]@yﬁﬁ&ﬁ’ﬂéﬁip%pﬁe nt d2 in

Fig. 80). Lh the deconpression and expansi of" the nozz ion 13a, the
pressure eH§%§} of the refrigerant is converted to the speed energy of the’

refrigerant, andiekhin b HtR5RMud Braneh 'oBCrallbd ndhieh vl 3G Qi RE

refrigerant jet port of the nozz e port 1'ger
di schar gedfremdhe fir compeasaorcinis ceged andgoridenshddmthe radiatartia, simdiatioto the f r om

theqgefri gﬁaﬁnﬁﬂre f |e§% r Y, e nt
sucg?on action ofUﬁ?EHneﬂ 08%@'0%%‘18 (gépte?f oimn L bglﬁ' F'% §(ht eg%' eiférag]% 80)-.
Furt her nor ﬂowrng@u;@ftrad@tqnl@esamcmeekatéue ftrsbbtemtiepmmmmlls portion 13a and the
suction reidgg rant drawn fromthe refrigerant suction port 13b are m xed
in the mxrng portion 13c of the ejector 13, and flows into the diffuser

portion 13d of fhshejeredhe hijhpessute tdrigenantifioathd frorkitige fiB0brandihpsrtios

passage se i { di f ort n 13d as toward

domstreamﬁeo ??}ilzlaet E'-{eﬁe':‘ﬂs@p( @éengﬁ W c?e%gmglé F‘?C{_:) ieﬁfp%pge WIS P o t he

pressure eexpapsion alved? in idoeanthmipy irmchmame gy atdae—l:nmds:wﬂmasé stetee(pbigt bR ger ant

(point e2 0)....00538] Theg refri n ng out of the

di f fuser po | %r‘é %8 @3 Tﬁ%%@d[er@?@%@gﬂﬁo"f@g Bvﬂﬁ&ﬁe bﬁf’f‘?[@ﬁp IonyRle; s

]E)lr anched bg17 flhws fethisnotder afrﬂhh rp(zjme potio? 834 of ﬂ'IGBE]éd:th\/l@;“’ tHeedn;F@ieF beeibant
ovmngto LS si.de ra 14 a a w of th

refriger an \%dé sge%%‘&g t?@rt?@c%n%p&\ e‘%?CPPEg& sl %‘@H@fagq\' Naﬁ%’@t 53 ~ The

control depmmedhdj psitise2 tepdihir Atk Figg. 8Pen degree of the second el ectri cal

expansi on @Z so that the refrigerant flow anount d flowng into the
di schar ge 3 evaporator 14 is made | arger than the 30 refrigerant flow

arr]?unt G2 fl owi agthintime b@casl@e:mmdseempél{aﬁﬂ@dl eﬁ?ﬁ@ml\ﬂge%hyﬁmﬁ%%oséﬁ@llthe
refrigeran por a erature in the suction side evaporator
becones i n%k@ 'ﬁ? rli ffﬂ %Bteﬁg%*ﬁ%ld er perja)13d flows intorie disthargre pidat
flowi ng f r@mpbh@rsmﬂadhé)s@d@ﬁb b&ﬁfchln@mo%&s Wu@nohﬁ@elﬂg %Fefh@lﬁ&ﬁn%h@%econd
evaporator,_ 14 is vagg \?\j; abso bi fromair insid t he

o)

refri ger at PAGT B gﬁé’a'ﬁl ngg\n%t GsEBEetIde Qﬁﬁ’@ﬁ’ﬁﬁr lgrom Fi g..

80) 25 Thus, thiehgecahd daéreﬂnpamb@ Zshg é\fabérfatééf b@fabg&%ur(geﬁéat%drﬁtamQmsrde%' S
cool ed. The as refrllgerant flown g%out of 5di scharge si de evapor at or

14 is dr aV\W gergingreom(paipt Eompriet g3 Ag. Soarrﬁﬁdi ig, d@@fﬁp‘ﬂ@s@@(ﬂlmt compressor
11 to be compressed again (point g2 —point a2 in Fig. 80). o

[0548] )
On the other hand, the high-pressure refrigerant flowing from the first branch
30 portion 18 into the first electrical expansion valve 19 is decompressed and expanded in
iso-enthalpy at the first electrical expansion valve 19, thereby reducing the refrigerant
pressure (point'b2 —>point hB2, shown by chain line in Fig. 80).
[0549] '
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again (point g2 --4point a2 in Fig. 80). [0540] On the ot her
hand, the refrigerant flowing fromthe second branch portion 28 into the
second el ectrical expansion valve 29 is deconpressed and expanded in

i so-ent hal py 10at the second el ectrical expansion valve 29, thereby

duci th ' ' Th
e pelant - docihiifgh B BRESANLA: WACldNe dfenRBlle (NguEloth feartar tl0®
val ve 29 fflmlettncaiexmsmwalwemiaaaﬂia.lséaraptmhethanaﬂcﬁvraanmnoa/Gewarpbesetted by
b bi ; f bl th
D ower { ot a3y 4 B Sort O ok ol AR 0 Re SMRIE el ig, 1
t h;—: i nt er i @tiodnoi/etie aIrchezx{ ﬂgefngemnu ffove embert. Glicﬁ%iallng to the noﬂwpm o th
ri geran ovmn ou e n.side eva rawn, i nto the
et am Lhra8g8i i o Ml Ry St 08 " Behepo sudhommgrt sy A

this time, Théeeftgraéntadecdppiessedcand exqiaddepat eid Ot efectriad dxiphsdioratdilves egond
el ectrical jnoto such that COP in the entire cycle of the

ej ect or - ty%@“’sr@g 'ihSé?'atpPéPP” te device is approached approximately to the
maxi mum vafosg] Specifically, pressure increasing anounts in the first and
second corrpressl]_g%r%?echa ms 1la, 2la are controlled to be approximately

equal , in order OWig kermbbeiol Rastient 14Qinknide spefontsideravaparatan d

secand conps esala af@cﬁvaéﬁs‘éfﬁinglﬂaéat f?o?ﬁia;raﬁil&@&l?ﬂhe freezing rmﬁnbla\ﬂn 'b?ocﬁé‘ase
anount - of the ent haI he refrigerant is in a cCase where

ref ri ger anlowgr fép pe &%Mﬁzn |P§61té3fl¥"r'=dﬂ3>80) n "E*Wér e A blaywdintpdbe inderior of
conpr essor ghekkezid roé}ﬁ% YRR, athk PEFISEER RIVRAE buiddr the %uﬁi&h hileRNafiratoPe

refrigerant_ actua é} pressurized in the first- and secon npressors 11, .21
is AH2, thtb BEpYEISE] A SeeandeoBRSESor IdobacpmpEss@bagain &p@mmaz*pprotsﬂrm

For exanpl Big. Mdjeéhdtthén [sQr & %%‘?@ﬁ'l F OR1BN BST Y85 of Hﬂ% LRABk 19 ﬁﬂﬁ:ﬁ‘t of

the first and Second conpressors ggffjnl S mc?eased e tenp atu e of

t hel% ef ri gewalnt e? & |i|9680h ﬁavlé@stcuthbyowwmﬁwrarbraf@atopglfatmmmewoﬂef ri gerant,

t her eby |nﬁ]r5g9]6| ng the actual increase amobunt AH2 of the enthalpy. In this
case, the conpression efficiency is decreased in the first and second
conpressors 11, Ipthe [sga4iAnesTshbranet rapgeatiamtmades cthar iigefartniiawirg set ofid

conpr essor il dr§ G ﬁ’éﬁci‘le@ a0 tid ¥rst branch partion 18 similarly to the high- pressure branch
operation maode. The refrigerant flowing from the first branch portion 18 to the thermal
20 expansion valve 17 flows in this order of the thermal expansion valve 17 — the nozzle
portion 13a of the ejector 13 — the diffuser portion 13d — the second branch portion 28 *
'(poi'nt b2 — point ¢2 = point d2 — point'ez — point f2 in Fig. 80).
[0552] ‘ .
In the simultaneous-branch operation mode, the refrigerant flowing out of the
25 diffuser portion 13d is branched at the second branch portlon 28, similarly to the
~ low-pressure branch operation mode. The refrigerant flowmg from the second branch
portion 28 toward the discharge side evaporator 14 flows in this order of the discharge
side evaporator 14 — the first compressor 11, so as to cool air inside of the refrigerating
room {point 2 — point g2 in Fig. 80). |
30 [0553]

On the other hand, the refrigerant flowing from the second branch portion 28
toward the second electrical expansion valve 29 flows in this order of the second electrical
expansion valve 29 — the join portioh 120 (point c2 —point hp2, shown by chain line in
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ejector 13 fromthe refrigerant suction port 13b (point j2 -'point e2 in
Fig. 80). [0545] Next, in the high-pressure branch operation node,
the refrigerant discharged fromthe first conpressor 11 is cool ed and
condensed in the radiator 12, simlarly to the 10l ow pressure branch

ti nd ' 2 -*point. b2 ip Fi 80). .T fri f 1 owi
o of +aalBs g0t D3uftbedfocs RE oS ant Rodind Frofy s HETu PR ASTRET 18 snegy O
Furt her nor ghe fildeelbiie bl RrESBIONS/alvel 10l lIRYsan this beat BOtHer et é18@ritdl egganbibANCh

portion 18 into the thermal expansjon valye 17 is deconpressed and expanded
by the thel#¥t o 15 tSIRRRYG b&&@‘”igzi P S‘Q%H’tﬁﬁl%ﬁ' to become in a

gas- | i qui digsmajphase state (point b2 -*point c2 in Fig. 80). The mddle
refri geranE flow ng out of the thermal expansion valve 17 flows in this
ordet of the noZbF& B8 ronorl the deisioerank fleyieg Cut of ierseeondt ¢ledidel eeneipbn 13d
-* the secoiigh by ane e bOfie #8rigérahtfowlhe BT IR fitst BloBYiBR YkadrlonlAE POI Nt
c2 -* point d2 -* point e2 -* point 12 in Fig. 80). 20[0547] At this
time, becalare jsinedat sirijod ratien 440 (RO Brpoidinyd poiNting2s T nojntdwddad, al |
the refriggga f i ; } o ; i e

di schar ge Sﬁbagé)évgﬁg%nrrg‘?g@ﬂﬁ%ﬁqﬁ'g&t% Hgbitiqggﬁg pgﬁgﬁcﬁ?ﬂﬁﬁgi]@wﬁ?uﬁbﬁﬁitggt

bei ng br anévapgrater ithendsis eyappraiedngmhapioreocbihe 28 insidecthedrackige ream, simitay ng

i nt gyt he -dj ' OO T Y fle 1i 28
o Rapor af STy AEpEErEe TYARR epick mob®;oha Mhe i ARERY eRsRR cheRAgh "

(point f2 mogdeint g2 in Fig. 80), and is drawn into the first conpressor 11
to be corrp[(ﬁt%ﬁid again (point g2 -*point a2 in Fig. 80). [0548] On the

ot her hand; hi gh-pressure refrigerant flowng fromthe first branch 30
portion 18 i nt o Theeefrigesnt dbwingraut af tlex pantion cide\exbparat®® 1695 dewoniptoetheed and

expanded ip_I.5Q-.e t.h L e ' | O I 1

t her eby reg%dg ﬁﬁ&sﬁh%‘%dgﬁﬁ ebrea%{'{dﬁé%ég’uérngct%‘%%:%ﬁc{ra@e}( ﬂﬁ&gﬂeﬁ %r\(%ﬁé,/n%éH%(ﬁﬂ by
chai | i nepom 1Bb@f tHe0djectdrOBNQoint hy2 — poinb i trepgintg2 enpoietrbd ifi FrgrB(). t he val ve
open degr eEqsggTr ottle open degree) of the first electrical expansion valve
19 is adju ; such that a flow ratio Ghoz/ Ge can be set at an opti nal

rati o at which aheigbctGChpe anfrigeratioh adyoledddvitet 102 o titd ipeesetc bmbodieert, ist he
the nosz! copangnow. 3g Bl s BIgEha I PS5t BRdIBH ng tower d t he
refrigeranfossugtion port 13b. The refrigerant deconpressed and expanded at
hegfi "ot el eCt AR Al BRRHOR T, YEcdRe HSY b riMeral 8 sPRhoEy 420
least one of the first branch portion 18 and the second branch portion 28, the refrigerant
can be suitably supplied to both the discharge side evaporator 14 and the suction side
eVaporator 16. Thus, cooling action can be exerted in both the discharge side
evaporator 14 and the suction side evaporator 16, at the same time.
25 [0558] : .
At this time, the refrigerant evaporation pressure of the discharge side evaporator
14 becomes in a pressure pressurized by the second cohpreSsor 21 and the diffuser
portion 13d.  On the other hand, the refrigerant evaporation pressure of the suction side |
evapofator 16 is a pressure decompressed by the second electrical expansion valve 29
30 ~ after being pressurized in the diffuser portion 13d.
- [0559]
Thus, the refrigerant evaporation pressure {refrigerant evaporation temperature)
of the suction side évaporator 16 can be made lower than the refrigerant evaporation
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The refrigerant flowng fromthe join portion 120 into the suction side
evaporator 1016 is evaporated by absorbing heat fromair inside of the -
freezing room blown by the blower fan 16a (point hp2 point 12 in Fig. 80).
Thus, the air blown into the interior of the freezing roomis cool ed. The

refrigera n%regéu%wgigﬁgergﬁt éJégp SHGH 'tegﬁ‘pe?ét‘a?e)?)‘l‘%@&@éh%lﬁgq%@dé a,ae!a%\fm fgnto the

second cOnpPresso ressed ‘agai n in Fig

80), and tAhearéssitdthawischarge sitthevapefatogit ean besadapiedriopemoting Bie r@ﬁrlge!ﬁéngaj ect or
13 (point j2 1 [ N 2.1 ' S anch
operation %?S%Egl?%%ﬁ% te"ppelrzétg gﬁ%ghesédr&ﬁ ét'lrj\éég\tﬁ 0 éﬁ%ﬂﬁi%@%ﬁ%@é@ ijr%d

the refri gegoling thd foadzing rooth I'rafnngadleatremeﬂzZowsbermmrced at the first branch
portion 18 0%]6HL| arly to the high-pressure branch operation node. The

refr geran wing fromthe first branch portion 18 to the thernmal

igeﬁpanm oln val yB) Be?cafiieame semr:ﬁfmmpﬁa!sd@’rZMSﬁtdmg c?]tlﬁremalbn encehaveso A 1ajak veh
the nozzl e ortion a of the eGt | use * the
second brai’i"('i’?‘i{?I t’k‘?éHCt@Q cemtﬁpfﬁ‘% J@C%?j’oﬁjﬁﬁa”g’fﬁHPH?mﬁ%ﬁgg}ﬁﬁihee%%}?{‘sz in
Fig. 80). {r@5§e%bnd Rompssibimdchamat 21ariansly tmeemt»at@n wodie, Thbeforef for ger ant

flow ng out of the 25 diffuser portion 13d | branched t he s cond branch
portion 28SXasRig GYanyin: gn ﬂﬁ@ratle&csn@%wé whichh, rPrsiferedfﬁ%FF%d@%N

ref §d ger ang; ﬁlp‘?é!s{]& r%fr@ﬁ?a‘hhﬁné@Wﬁrebﬁ@@@éfnﬁé}éﬁﬂ |9ﬂec2§asb9‘m§réb¢d|&reislﬁg har ge
si de evapor at or - lows in this order of |schar(t%ﬁ% |%+Meva?§r at or

the first ﬂ'@rﬂﬁ“é%@@‘#"tﬁth%@fw&sﬂ%o@a%le]e&w 13%?%%9 92 Gog O gisideBlg room
(point f2 e??pfé?étme Gtatiid) ebdin ﬁ%peré"cﬂir&%’ﬁahon in which €k éd%ﬁor%éﬂﬁhtyh@ﬂfﬁe t he

refrigerant fromthe second branch portion 28 toward the second
el ectri cal ejekionid |i5(ﬁﬁcl7@l5% refoigenapiean be suiely Supriied t%#“@tﬂ%“%‘%@ﬁw%va@%tqrr i cal
expansi on glve 29 -* the join portion 120 (point c2 -'point hp2, shown by
chain line1n 128 Fig. 80). Furthernore, the refrigerant flowng fromthe
firsy branﬁﬁﬁébrtlon 18 toward the first electrical expansi on val ve 19

flows in this OrFﬂfcﬁ?rgﬁorE Ne rﬁfr@éraﬁ{ EFetSEU Eg yofhevﬁ’rbé’s%n%ﬁg taﬁ?ori 19' :

portion 120 (poin poi nt 554]" 5Then, the flow of the
r ef ri ger antheffirstansgsesend Wmﬁ@%\éﬁ@mﬂ@mdﬂ@n alané Xpkasifhiser portlon 13d of

the ejector 13. Thus, as compared with a case where the refrigerant is pressurized by a
single compresSiQn mechanism, the driving power of the first and second compression

20 mechanisms 11a, 21a is reducéd thereby improving the COP.

[0562]

Furthermore, by the pressurizing action of the diffuser portion 13d, the suction
pressure of the first compression mechanism 11a can be Increased, thereby reducing the
driving power in the first compression mechanism 1la. In addition, because the

25 pressure difference between the suction pressure and the discharge pressure in the

| respective first and second compression mechanisms 11a, 21a can be reduced, the
compression efficiency in the respective first and second compression mechanisms 11a,
- 21a can be improved. ‘ '
[0563] -

30 ' . In the present embodiment, the refrigerant discharge capacities of the first and
second compression mechanisms 11a, 21a can be respectively independently changed by
the first and second electrical motors 11b, 21b. Thus, the compression efficiency in the
first and second compression mechanisms 11a, 21a can be effectively improved.
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valve 29 and the flaw of the refrigerant flow ng out of the first

el ectrical expansion valve 19 are joined at the join portion 120 (point
11132 point hy2, point ha2 point hy2, in Fig. 80). The refrigerant flow ng
out of the join portion 120 flows into the suction side evaporator 16 and
i s evaporafpgq; so as to cool the air inside the freezing room simlarly
10to the | ow pressure branch operati on node and the hi gh-pressure branch
oper ati on node. AP@383]It, even when wariadiph inyedlow ameit oftheutrive flowhecatsed i on

si de evapo : eﬁ%@s' ; 4 C essed,

and t hen ifsréglr V\%églilér‘\rt?gog{ he rggﬂirll?%gér%ﬁ‘t%‘?gﬁggi %ﬁ@gﬁglﬁ&l@é’ {oh% %ﬁ%&gﬁgg%t or 13

(poi nt hy2pefiigeratioppytiadeyige cansbepeiblbly op@ratad Withya hBh)COH 0556] The

ej ecior-ty 6§ff rigeration cycle device 10 of the present enbodi nent is

oper at ed above, and thereby the foll ow ng excellent effects can be

obt ai ned. [0557Thaefoé, Im aarefriguoeioat Dyale wedée ibeelkics ehd peeslienwdiferanbe
ortion 18 and

refrigerang i I d at least one of the first branch.p

he secondBMEREIRESR, pisRt efBSbor B dhe 0¥ ereie SRS JE Wi oba co
b(r)]t h the ?émme,greaséfdgerega'po,mmwvzcém whi&hﬁhw;\@;ﬁ%ﬁramﬁvajMioa\tampératm 16..
Thus, . cool | action.can be exerted in th the discharge side e rat or
14 o T he e A Pt o f Tad e d 26 B ERCiohiefpaitite Bugat Bt 2 O
thi 0 ti e, -10H€, thefafiegesfaht prasaptdnainition ipeeemaleefidctivdie di schar ge si de

evapor at or Oﬁig ﬁecorres in a pressure pressurized by the second conpressor 21
and the di fPREE, portion 13d. On the other hand, the refrigerant '

evaporation presgunethefiow-pressuie braith Dpeeation asepthR! refifcladt Aow RRREHE €1
deconpressgéj _b&/ t he, second el eﬁtrl cal_ e_xtpatBs-l on valve 29 30after being
f o

pressur i zetPWRd {TRB 1HE £ECR0E ISP PRBTON P8JNto[the dispharge side evipgeator; idds made
refri geranfargey ARgT dlel refrigerE Soweantdudt 2O0RIVARG fioeiRIREdrNbrhSdRPssAbM 1 g) of

t he suction side evaporator 16 can be nade lower than the refrigerant
evab%r at i olto e second thermal expansion valve 29. Therefore, a radiation amount of the
refrigerant in the radiator 12 can be increased. Thus, a heat absorbing amount of the
refrigerant in the entire cycle, that is, a cooling capacity of the cycle can be enlarged.
[0567] _ .
(D) Thus, in the high-pressure branch. operation mode and the simultaneous
20 " branch operation mode, refrigerant flows in this order of the first compressor 11 — the
| radiator 12 — the first branch portion 18 — the ejector 13 — the second branch portion
28 — the discharge side evaporator 14 = the first compressor 11. At the same time,
refrfgerant flows in this order of the first compressor 11 — the radiator 12 — the first
branch portion 18 — the first electrical expansio'n valve 19 = the join portion 120 — the
25 suction side evaporator 16 — the second compressor 21 — the ejector 13 — the second -
branch portidn 28 — the discharge side evaporator 14 = the first compressor 11,
[0568] |
That is, because the ﬁow of the refrigerant passing through the evaporator such
- as the discharge side evaporator 14 and the suction side evaporator 16 becomes in
30 circular, even when a lubrication ol (refrigerator oil) for the first and second compressors
11,21is miked in the refrigerant, it can prevent the oil from staying in the discharge side
evaporator 14 and in the suction side evaporator 16.
[0569] |
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pressure (the refrigerant evaporation tenperature) of the discharge side
evaporator 14. As a result, the discharge side evaporator 14 can be adapted
for cooling the refrigerating roomhaving a | ow tenperature, and the
suction side evapor ator 16 can be adapted for cooling the freezing room

havi ng an extre Iow erature, 5[0560 (B) Because second |
Conpr ssaor 21 ( SRAbHE BBMEPLE SR CRHATGATTESE) & P RPMGGASS EHO Bat | on
capacity %etrémg@hﬁm@mglautc@ﬁbdﬁetw@d @@@Na@dxﬂamsgbheam@@g éhrﬁ gt fkodde
second conpression nechani sm2la in any one operation node. Therefore, for

exanpl e, evesrIGahexpaNgpR Valve &7 ITBivalad ferth@ RUGHAN se &vaRasaiet ik divpdP Eifce
bet ween a Mulkamhu@bl%ﬁ@waﬁeréﬁfr{m&% A repfdrait h@waﬁfoaﬁt%upsnéd% 'théJs%Et%H i's

decr eased thereby decreasing t I'ow anmount of drive flow of the
ej edtor 13idnRVRPRBLALG @ade eﬁsﬂsammaﬁaﬁaﬁ% CRBPYHEH V\ﬁtérqo@/ﬁ&tatwéturfe Warhighs, even

in an oper@% r@f‘?ig?t‘éﬂphé\hlﬂ ouf! of’"gﬁypghet SﬁhéLfﬁ:‘st' @ébtﬁr%?@)?ﬂah!toﬁ’ﬁ/aﬂl@% %h&gﬁé)r 13

i s decrease ri geran can be surel ppl i suction si
evapor at orsetend gl8fto6s gYpansion Va|VEL29tl$1@.rD@b¢Cbt0 tbﬁéwt@nrsi@eavamratpr d8sure is
“increased f@f aJhe pressurizing action in the first and second conpression
mechani sns i 21a and in the diffuser portion 13d of the ejector 13.
Thus,- as corrparéﬁjAaa:mmmrechmarthvﬁmreeectcrréymaefefnwamcyt:@ gaviceafrthe gatepy a

oL < ComSERET AFSSPLAMR: 115 AShBRARply LhSellih @pghien:

[ 0562] from tikeusuckion pide ef tHeyfirsheompresssuil.z |megs,atbe ipootiucif coshie tt!e £ifitirs of

Can be i nyBasr R ERER Brat erl Al BRET T R Tire

conpr essi ofp5#Echani sm 11a. In addition, because the 25 pressure difference

e e e SR e B oo ST o v

cons essi o1y gt ise wnadeithrottkemedspiet is ueed dsthe highehresstansidecdatpmessssiom

he rofr1 gRFaR: 1 CEEmpS U AT Dewss e noel il LB ahe SRORESTT o

nmechani smecghlife va?ikd i6 abcdvgaricespmtcs lloaell\banau*rdemandemugaranhm@ed Abw redagt, i rst

d d electrical nptors 1 by
The T vt aien ok il dises i sbdRanPe RaTadratos G meENh B b abefp€l ) '
i mpr oved. wh%@a‘lr]ngahl?h Cofs a result, even when a variation in the f|ow

anount of I%he drive flowis caused thereby reduci ng- the pressuri zing
cap%ﬂ:ity oH0S¢Ak di f f user portion 13d, the ejector-type refrigeration cycle

device can be S(I@Pﬂsétagﬁ:eﬂ@tr@fhgéﬁnhdécdmméss@]ﬁy thd SHePhl expansion Energfigre, in
a refrigeration c clg device in which ér”éggu%ésure di fference between the

hi gh pr esstrtBe gasiayd taphgsrisighre(noBi ¢ (RFTHAYE TWRPhRSE Tehigpeants or
exanpl e, i gareridveintd BRIRIzEE Pofival 1Badf Yhegettor YA ch the refri gerant
evaporation tenperature of the suction side evaporator 16'is reduced to a
very | ow td®gél ature such as -30C -

25 Thus, it is compared with a case where the liquid refrigerant flows into the nozzle

portion 13a, boiling of the refrig_erant in the nozzle portion 13a can be facilitated, thereby
improving the nozzle efficiency. Thus, the recovery energy amount of the nozzle portion -
| 13 is increased, and a pressure increasing amount is increased in the diffuser portion 13d, -
thereby improving the COP. ‘
30 [0574]
Furthermore, it is compared with the case where the liquid refrigerént flows into
the nozzle portion 13a, the refrigerant passage area of the nozzle portion 13a can be
enlarged, and thereby thé processing of the nozzle portion 13a can be made easy. Asa
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10-10 C, the effect of the present invention is extrenely effective. [0566]
(O In the | ow pressure branch operation node, the refrigerant flow anount
Gl flowing fromthe second branch portion 28 into the discharge side
evaporator 14 is made | arger than the refrigerant flow anbunt G2 fl ow ng

fromthe second branch rtjon.18 15into the secopd therpal ansi gn val ve
26" Ther ef Brdh T PRMAERD LRRiToor ehoebieige e thinaBpaRbR" 5" an
be i ncr eas®e: inthelentire oh eat ej@isolypé Agrigerationt cyole detiee t@f ri gerant in the
entire cyclg that is, a cooling capacity of the cycle can be enl arged.

[ 0567] [0575] (D) Thus, in the high-pressure branch operation node
and the si@yiangefitiergPbr anch operation node, refrigerant flows in this
order of the first conpressor 11the radiator 12the first branch portion 18

-> Phe ej ector IBisePrewPbaMbRFIESER 35JP e RNDYE SCREE dRYBNL - Slgthe

evapor at or gz kthBReht HSEheCRBINS SSBanslch valle 119 SRMBed T8y rdspédtitd haaBd | ows
in this order of the first conpressor llthe radiator 12 -> the first branch

porti on 18meodimest Enaids,rindhe pessgahemBerivianty shel theaalj pansidt valvh14 50t he
25suct i i . b ' 13
suction L@gﬁgﬁ@?@eﬁm%@s&ﬁge FJB#% tﬁ@?@@&g&g%ﬂflé’c%ﬁﬂof%ﬂe rar&a%ﬁﬁ?ﬁfet or.

the secon ort on discharge”si de evaporator 14 the first
conpr essorinigl sidg o58@]first branch pamidan 18, it §d eparksesimilasfo or comespprding ter ant
pasgi ng t h ' ' apaLie 14 and
e tsrat | QHoR o She P EARRLRIPE aRFlcARa by ey e RS hafn L P ISk e

| ubri cat i cams alsq inethe ifgilomdncodrawdrige. f Other kenfigurations idthecyesant eowpdiemeslbor s

e sendreShehs Bk SR PR ghunefEr, b SVET L1E BT Lrom St ng T
[0569] & [0576] : ‘
Next, operation of the ejector-type refrigeration cycle device 10 of the present
15 embodiment will be described with reference to the Mollier diagram of Fig. 82.
Regarding the signs indicating the refrigerant states in Fig. 82, the same refrigerant
states as in Fig. 80 are indicated by using the same alphabets; but the additional signs
behind the alphabets are only changed. The same is adapted for the Mollier diagrams in
the following embodiments. L
20 [0577]

When the ejector-type refrigerant cycle device 10 of the present embodiment is
operated, the refrigerant flowing out of the radiatbr 12 flows into the thermal expansion
valve 17, and is decompressed and éxpanded in iso-enthalpy to become in a gas-liquid
two-phase state {point b4 — point c4 in Fig. 82), in any one operation mode. .

25 [0578] ‘

On the other hand, in the high-pressure-branch operation mode and the
simultaneous operation mode, the high-pressure refrigerant fiowing from the first branch
portion 18 into the first electrical expansioh vaive 19 is decompressed and expanded in
iso-enthalpy at the first electrical expansion valve 18, thereby reducing the refrigerant

30 pressure (point ¢4 —>pbint hp4, shown by chain line in Fig. 82). Other operation is
_similar to that of the 43rd embodiment.
[0579]
Thus, even in the structure of the present embodiment, the same effects as in (A)
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(E) in the simultaneous-branch operation node, a cycle is configured such
that the refrigerant flowi ng out of both the first electrical expansion

val ve 19 and the second el ectrical expansion valve 29 is supplied to the
suction side evaporator 16. Thus, in the sinultaneous-branch operation
node, the refrigerant fIOM/anDunt supplied to the suction 5side evaporator
16 can be aldiloj therdird gewadimest conpaelidingdt h a cycle structure in which the
refrlgeran Sfbgmnng out of any one of the first electrical expansion valve
19 and the*second el ectrical expansion valve 29 is supplied to the. suction
si de evapot4stioembedimeos 70] (F) As conpared with the ejector-type

fri \ | .
2a soharge- si aangis DRSS Mottt 3 Fhthe 8rf SHSTRRE chordf £ *E® 816 G
of the fir mhecb?aira:slm?eﬂae i hwrsch tHeerefrrgachnrﬂ:lﬂowmgtout of thmradratagrﬁ arfd & he

t t rigerat i an
oyl o aauPBe bR RS AP oA B e Aol AR MR s e on
val ve 15 fé djbabr-iype eftigaraiton gclehticoic 16 offtadvBrd embodimasied as t he

hi gh- pr esswlii de deconpression neans, the refrigerant flow anmount fl ow ng
into the n & portion 13a of the ejector 13 can be varied in accordance

with a | oad var imaki pRed fhetalh%xtlﬁn@é@@ﬂarﬁ fery Pefforriag aqeraese:dchang@vgetWeénl oad
fluctuation arises, the or - H/Ee refri %edr ati_on cl e devi an be
opefdt ed wiTigersy fioging rojghcephiabrressurs Side refﬂgerc'(% Pa5sedR, 308 fram
refriger anFefH@&ékﬁﬂJditﬁﬁa’é@@eQ)f thBqadiber M| aﬁmamw@essﬂﬁd S’Qe Feffri §rahtﬂﬂ(§\1?€ﬁg
gas-liquid two-phase state (point c2in t wo- phase

ref ri ger anthreldgh @ [QwepyessUse tSW@ raGigerast B@?SFQ% q0B. d‘"tﬁg ss’%f fgﬁséd@ e arﬁseqtos?s] .

25Thus, it aindosipREReRE r@i‘nb&aﬁt faRPgWMIRI¢F thBeadibiarilgd i§ @hd reRgaBAt Hd into
t he: nozzle portion "13a, boiling of the refrigerant in the nozzle portion

13a can betff'@%h?tr%ff'%antt%erqrﬁﬁfﬂ%(ﬂfﬂ@frﬁﬂéuﬁﬁk%‘ﬂ%oe?hﬁlré‘ii'@tf%} tward, the

recoyery epfl etdpRerir fk HiRRE disrch! Sorl%ﬁt 1sm 1%3c¢r&ragtmﬂheamdpre@afsé 3ide
pressure increasing anmount s increased in di ffuser portion 13d,

t her eby i nffagerant It He wde of 3 pssent embodlment ﬁIF'@ rRFigRSRIE O be dravipigtakeed
with the Cé?c%p%@r’h Brektign IrleBibdrfsnf 8141 gerant flows into the nozzle portion

13a, the re ?erant passage area of the nozzle portion 13a can be
enl arged, HH#2ihereby the processing of the nozzle portion 13a can be nade

easy. As a 132 geegubibqait BRdRIRMICEH ﬁf?ﬁl%r Pt Qﬁchﬁhﬁ‘é?tﬂf é-?doﬁ?@p% heat

decreased, thereby r cgium ng dtl?"#]e pro& ct cost inthée entire o
ej eé®or-t ypéchﬂegé? Fgectanei oAy &g aised dieviviieh B0, inner pipe forming a low-pressure side

refrigerant passage 30b is provided inside of an outer pipe forming a high-pressure side
refrigerant passagé 30a. The high-pressure side refrigerant passage 30a may be
provided as the inner pipe, and the low-pressure side refrigerant passage 30b may be
provided as the outer pipe.
- 25 - [0583]

Furthermore, refrigerant pipes for defining the high-pressure side refrigerant
passage 30a and the low-pressure side refrigerant passage 30b maybe bonded by brazing
to have a heat exchange structure. Other confingrations in the present embodiment are
similar to those of the 43rd embodiment. '

30 [0584]

When the ejector-type refrigeration cycle device 10 of the present embodiment is

operated, the enthalpy of the suction side refrigerant of the second compression
' mechanism 21a is increased (point 16 —point i'6 in Fig. 84), and the enthalpy of the
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[0575] (44th enbodinent) 5In the present enbodinent, as in the entire
schematic diagramof Fig. 81, the arrangenent of the thermal expansion
valve 17 is changed with respect to the 43rd enbodinment. That is, in the
present enbodi nent, the thermal expansion valve 17 is arranged in a
refrigerant passage fraomthe refri erant 0 e _r)adr r 12 to
the inl et r§frt$§ra<5'F%PW@9f'Pt}°stf‘el§'F%ﬁ’ BcPPft#O(B‘nl%lﬁ cIeFrﬁaq_ed p°'§éB§paF?°ﬂr§t Mlar to
or correspgadiqy ,gor}t@e o%@ra‘a&%ﬂh@ﬁnrfehﬁeeﬁ?ékér@@’@pm nfﬁﬁﬁy@fe&:pemﬂrbﬁatdﬂé & the

sane reference nunmbers. This is the same alSo in the fol | owin W Nngs.

O her confmgrﬁMﬂlrf@rr@agrwﬂtoﬁélgp%s@rherér%@alprrﬁrﬁwérnsOgrrﬁ’r*%mc%%tsm ét%f t he

43rd enbodi,gEsH [49 Shoddextnt, operation of the ejector-type refrigeration
cycle devrdd(?e e IFtlhe prese[?rt 15 enbodi nent will be described with

ref érence [10585]he I\/bI lier diagramof Fig. 82. Regarding the signs indicating
the refrigerant Tﬁrgsa%.@éw ihhd %&cﬂﬁ@of%@%g@s@ﬁ?erﬁ dith &ﬁr@‘r@rsal%é@f‘f@&’s §§rn'(ﬂ) Fig

80 are indicated e sane al phabets ut the additional sighs
behi nd t hd:OaﬂI-Dh::ftﬂae @3ed embmilmenhearrgw obtringds afbere®rea diypihe (PPEELoR 196 thd! | i er

el octor~ ¢ yiuniet BicrBibaEEBOAHAR ot ytsiRen fowing infiRe dierge sice

oEer at Fd e\daeonaafrr14garnchme suction mg!emyapmrétwﬁé ¢aa\dbfadeﬂremd fith @M opmataon he

t d d ded

| Solint hat B0 BT e BRE et BB T D hase st ate (poi nt b4 point ca
in Fig. 820586Nn any one operation node. 25[0578] On t he ot her hand,
in the high- S t
mode, the i gn. A5 Eeett BLARGRY ATET e RERiE i il R AR T o
18 ingodt hgefrefrgkraat Rﬁﬁtrsideaindﬁh@]gaﬁm?mt;mitleeerd@lcarsbededmgpd_ EsthleaﬂraaMQe
expande so-en e first ele c n \ .

thgr eby reﬁ%?\‘@ofa% Jrzg%{?qa'é’et&‘ﬁﬁf":t@ﬁpgrdgs%vﬁﬁérakoﬁﬁifihﬁ%ég%yﬁg&ﬁ? 'ﬁfﬁ’?(‘”ﬁg‘ﬁ%m by

chaig linecom Fig. 82). Orher operation is simlar to that of the 43rd
enbodi nment . %0579] Thus, even in the structure of the present enbodi nent,
the same ef%®8ts as in (A) to (H)_of the 43rd enbodi rrent can be obt ai ned

(46th embodiment) .
In the present embodiment, as in the entire schematic diagram of Fig. 85, an
inner heat exchanger 31, in which the refrigerant flowing out of the radiator 12 and a
20 _ Iow-pressure side refrigerant in the cycle are heat exchanged, is added with respect to
the ejector-type refrigeration cycle device 10 of the 43rd embodiment.
[0588]
The inner heat exchanger 31 is for performing heat exchange between
refrigerant flowing through a high-pressure side refrigerant passage 31a from a
25 refrigerant outlet side of the radiator 12, and a low-pressure side refrigerant flowing
through a low-pressure side refrigerant passage 31b. The basic structure of the inner
heat exchanger 31 is similar to the inner heat exchanger 30 of the 45th er_nbodiment.
10589} ‘ :
More specifically, in the present embodiment, the refrigerant flowing out of the
30 radiator 12 is the refrigerant passing through a refrigerant passage from the refrigerant
outlet side of the first branch portion 18 to the refrigerant inlet side of the first electrical
expahsion valve 19. In contrast, the low-pressure side refrigerant in the cycle of the
present embodiment is the refrigerant to be drawn into the second compression
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[ 0580] (45th enbodinment) In the present enbodinent, as in the entire
schematic diagramof Fig. 83, an 5 inner heat exchanger 30, in which the
refrigerant flowing out of the radiator 12 and a | ow pressure side
refrigerant in the cycle are heat exchanged, is added with respect to the
ej ector-type refrigeration cycle device 10 of the 43rd enbodi nent. [0581]
The inner fﬂ%f@@”'é%@aéng@l?heééo fguraliPnHIB R PIaseRy CHEREISEE Rierigalan & Weehof 10
refriger anhe bhéRbdiemuagh a hi gh-pressure side refrigerant passage 30a
froma refrigerant outlet side of the radiator 12, and a | ow pressure side
refri gerar{p5g(ﬂowi ng through a | ow pressure side refrigerant passage 30b.

More spect F1 cal ihn bk B0t B8 Ao BRAL, B eviod 16 of b ot BRI RO _out
of the radiator 12 is tJ er rlge?ant pgssmg t hrough 'a refrigerant passage
frof t he roperatedhithimentbalpy ef the sd@ion Side mefrigerdntansitng diseharge side reBigeraat oinl et
port of t | _ ' : dhe pr; | de
refriger aﬁ elgér:]crofi ﬁg%e%ﬁ gorgﬁjreg:lﬁ@ﬁgf glsael%;][h cgé%ng%d:j@%n;t]{&t??oinﬁtﬁr ? ﬁgéresgﬁ’t to be
drawn i nt anditbe sethaipy of dhe refdedrant fiordnigainiostheXiral, elp@BS? Expassian splee italis
structure Qf ' .oneat. | ehe\3 u - DI : ange
structure a%gg/e%%%d @gﬁ,bsi ns%fﬁéﬁmgﬁgl é\@é&' t&@gwﬁ;&ﬁ} @JF %Lﬁ%ggnﬁﬁ@eﬁ?égsﬁé%hsi de

r ef ri ger arandptes sigritdtdnusdramchvomteationnsiode, by tha operationpofpehe omer meaia

et fer andefarbehat Soh ELBT SRIGRGR FLSs, rthehoBroBE R iRy g o
| ow pr essithe 43idembadimefer ant passage -30b nmay be provi ded as the outer

pi pe. 25[&@?@1 Furthernore, refrigerant pipes for defining the
hi gh-pres ]si de refrigerant passage 30a and the | ow pressure side

refrigerant pastegeediintrydteiches dittie pyesbnieehinglirhent)iesame bffedts ssdaliange
T U RS i b B "SRRI 2 S ST €O
ref1s ger atdrafbdav@its titeanthglpyt GifRberich heph@sethe @thapiesrenthd Bfrieedndtzedhe t he -
o Y obieet i BBt R e A e P SR PR e
ent hal py advapdietor34 and in the suction side evaporator 16, thereby further improving the COP.
. [0592]
In the present embodiment, the high-pressure refrigerant flowing in a refrigerant
20 paséage from the refrigerant outlet side of the first branch portion 18 fo the inlet side of
the first electrical expansion valve 19 is heat-exchanged with a low-pressure refrigerant .
“to be drawn to the second compression mechanism 21a. Therefore, it can prevent the
enthalpy of the 'refrigerant flowing from the first branch portion 18 to the nozzle portion
13a from being unnecessary reduced.
25 [0593] |
Therefore, further improvement in the COP can be obtained. Because the
énthatpy of the refrigerant flowing to the nozzle portion 13a is not reduced uhnecessary,
the recovery energy amount in the nozzie portion 13a can be increased. -
[0594] | " -
30 " The detail will be described. The tilt of the iso-enthalpy fine in the nozzle portion
13a becomes more smooth in accordance with an increase of the enthalpy of the
refrigerant flowing into the nozzle portion 13a. Therefore, in a case where the

refrigerant is expanded in iso-entropy by an equal pressure in the nozzle portion- 13a, the
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refrigerant flowing into the first branch portion 18 is decreased (point b6
--)point b'6 in Fig. 84), by the operation of the inner heat exchanger 30,
in any one operation node, as in the Mllier diagramof Fig. 84. O her
operation in any one operation node is simlar to that of the 43rd

nmbodi f th
oo mentifRcekecovery ener SRiourt By ohe efthaBY b It ATeREERERY can be

obt ai ned. {hhevedopstiohy3d el th@em&htaip? of e duble mdmefngbte@t ofetke Inazz@qyortm the

ent hal of_.the refri era nto t scha si de eva or 14
o he s vhaA o BT Ao Bl TR O hR i S FL BBt PHng R arten e
10nvode, w@é&om%ﬁ@ﬁér to the 43rd enbodi nent. [0586] As a result, the

ent hal py difference between the enthal pies of the refrigerant at the
ref B ger ant®5Pl et side and the refrigerant outlet side can be enlarged in

the discharge sig@, eviaes énéréy aﬁ‘l@uﬂltﬂn Eﬁl?n@zﬂl@tﬂoﬁfbnslﬁ%aﬁ‘b@ﬁﬁtrr@és@ﬂ int6,
t hereby further In‘pI’OVI ng enbodi nent) I n the

present e nEK@@F dﬁﬁ‘iﬂWitih@CfeﬁSQ gfdhe aRthalpy Qﬁtﬁ‘é r‘?@ff ’Q@?Eﬁ fg@ﬁ%ﬁ“ﬁﬁ theingzzlegmriigm
i nner heat ]2 c'ﬂarddnﬁe WithGdh :Hg@ﬁ frthQ ?éc%@éryfehﬁﬁqx F re§slﬁﬁe
an e the cyc eat

radi at or é)r essure si ger ant e are
exchanged, mcreasaml@rﬂowtnm heglifflser pergon had fanéletlmreasygetherebv fujthenimmseving cl e
devjce 10 I?)' ddpe 43rd embodi ment. [0588] - The inner heat exchanger 31
IS for perform ng heat exchange between refrigerant flowi ng through a

hi gh- pr essﬁ@ﬁ@ﬁbl de refrigerant passage 3la froma 25refrigerant outlet side
of the rad¢ im?ﬁ}.? a lowpressure side refrigerant flow ng through a

| ow pressure SI gerant passage 31b. The basic structure of the inner
heat exchanger Blthesprs*ae.‘ﬂtlamnbddﬁnenteaﬁ e dndiet seheotatio giiagrao obfFigt BE @bt h

embodi ment, # %?Lx%ﬁ?e%?fﬁh&&lﬁ%l ﬁhe ef’r@ellaﬂ &&Iﬁa?ﬂ{: oﬁﬂ% L%dﬂ?or?t 12 én*ae

refri geran'{m ng ou e rerri gerant passi ng
t hrdugh a ipefpressareside peisgaee: |hrtbmcydimarreel’iaat gmi"angecbuﬂ bdrdedswitreregpect e fi r st

oo, ol S b 96 Ak S Bl Baddefhy ot ot ool eel
cycle of t[989present enmbodinent is the refrigerant to be drawn into the
second conpr €SSERL inner heat exchanger 32 is for performing heat exchange between
refrigerant flowing through a high-pressure side refrigerant passage 32a from a
20 refrigerant outlet side of the radiator 12, and a low-pressure side refrigerant flowing
through a low-pressure side refrigerant passage 32b. The basic structure of the inner
| heat exchanger 32 is similar to the inner heat exchanger 30 of the 45th embodiment.
[0598]
More specifically, in the present embodiment, the refrigerant flowing out of the
25 radiator 12 is the refrigerant passing through a refrigerant passage from the refrigerant
outlet side of the radiator 12 toward the inlet port of the first branch portion 18. In.
contrast, the low-pressure side refrigerant in the cycle of the present embodiment is the
refrigerant to be drawn into the first compression mech_anism 11a. Other configurations
in the present embodiment are similar to thosé of the 43rd embodiment.
30 [0599]
| ' When the ejector-type refrigeration cycle device 10 of the present embodiment is
operated, the enthalpy of the suction side refrigerant of the first compression machanism
11a is increased (point g10 —point ¢'10 in Fig. 88), and the enthalpy of the refrigerani:
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135 nechanism 2la. Qther configurations in the present enbodi nent are
simlar to those of the 43rd enbodi nent. [0590] When t he
ej ector-type refrigeration cycle device 10 of the present enbodi nent is
5operated, the enthal py of the suction side refrigerant and the discharge
side refrigerant of the second conpression nechani sm2la is increased
(poi nt 18 flovpog imto §h8 first bRingh peaion 1&nsidectrasedhidoiit py0 ofpairid 10e Fig o) vt
flowng i A | Si ' poi nt b8
poi nt b & 18 opH bt FHEFhédeR oA il K Woorddor Modk? 3 FAACHOIBE' 1
si mul t aneadisgramarfdiy. @Ber @theonperatie) islsimitah & tptofiheddrdémbdrimenner heat
10exchangeﬂ'0 ﬁé& as in the Mollier diagramof Fig. 86. OQther operation is
simlar to P of the 43rd, enbodinent. [0591] Thus, even in the
structure of thghym, esanih tieadiadiure of thetphesesiaamerbaelirhed] theaamerffeéds agin (AH) of

the 43rd enbodi rent can be obtajned. Furthe r simlarly to the 44th 15
enbodi mentto GHeSTaRe HERD STaPARTE R o AL R therTol oy 8 he et

refr Lger alnémDédém_bm, rsrgﬁ éﬂét_ﬂ@[bﬁrtﬁﬁérah&& bediveken mdeﬁtihm;iiéebf Elﬂa?feﬁﬁ%ermtat e Si d_eOI
can be enlarged in.the discharge side evaporatar and in t suction side
vapor at or STETa B er ARk e o R P OVAAEE S aecge Sasagb P CSFaTgh St
enbodi ment evabb@tdH 19 Emane s iR HEE Sitle e@ipafitor§ 18) thareby firther Biprd ey @aicop20
passage fromthe refrigerant outlet side of the first branch portion 18 to
the'd nl et 8L of the first electrical expansion valve 19 is heat-exchanged
with a | ow4gtiesapéfmesthri gerant to be drawn to the second conpression
mechani sm 21a. Therefore, it can prevent the ent%gl@%y of the refrigerant

f1owi ng from t h&" fhe BesyR grebpdipent; asim the entife, ac £ diagkam oh Fig1 88, % om

bei ng unnegRsSREY Kkadngads3, AR MHRIBIhe refrigerant NEWIRE Ve of EHE taREor! 1IPSRVEMENt
in the COP can be obtained. Because the“enthal py of the refrigerant flow ng

to the noZPWePrp¥iits gfe IfEIFrantiptthe vk a® hnshexdigaard is pered Wb URSPSEL éher gy
R Al s R At e S
The inner heat exchanger 33 is for performing heat exchange between
refrigerant flowing through a high-pressure side refrigerant passage 33a from a
refrigerant outlet side of the radiator 12, and a low-pressure side refrigerant flowing
20 through a low-pressure side refrigerant passage 33b. The basic structure of the inner
heat exchanger 33 is similar to the inner heat exchanger 30 of the 45th embodiment,
[0603]
More'specifically, in the present embodiment, the refrigerant flowing out of the
radiator 12 is the refrigerant passing through a refrigerant passage from the refrigerant
25 outlet side of the first branch portion 18 to the refrigerant inlet side of the first electrical
| expansion valve 19. In contrast, the low-pressure side refrigerant.in the cycle of the
‘present embodiment is the refrigerant to be drawn into the first compréssion mechanism
11a. Other configurations in the present embodiment are similar to those of the 43rd
embodiment.
30 [0604]
~ When the ejector-type refrigeration cycle device 10 of the present embodiment is
operated, the enthalpy of the suction side refrigerant of the first compression mechanism
1ia is increased (point g'12 —point gi2 in Fig. 90), and the enthalpy of the refrigerant
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13a becomes nore snooth in accordance with an increase of the enthal py of
the refrigerant flowng into the nozzle portion 13a. Therefore, in a case
where the refrigerant is expanded in iso-entropy by an equal pressure in

t he nozzle portion 13a, the 136 difference (recovery energy anount)

13a and + A0 R % e dREallperS Tt 1§ Bk P ot R nEEEF a2l on
novzl o portion, 138 BECRITe Blaner Sl OS0RL o ThIC b ecovary oner
Bount. | QAsERteB BodS ot Fieo P B o o e Peaks R eE Ao P dh it Kol °"C" 9
i ncrease Qiuagrhm FRAIB0PY Otier bperati@f isispeifaand tHat ofihegi3iérabdd@emozzl e portion
13a._ Thus, B accordance with an increase of the recovery energy anount, a

presssure I[IQé sing amount in the diffuser portion 13d can be increased,

thereby furt her Thmaae@eﬁ |ﬁ@1elﬁfdtﬁjr@6ﬁhe[d9§s%ﬁi erhodimepedhmie _ffkcts s in(A)I n the
present enbod he entire schematic di agram of Fiqg. an i nner

heat exchéﬁé@? of;@re ‘i3ﬁj @H‘?P%mﬁﬂiecaf‘@erqbé@'ﬁ%t Rt GTPTOYEMERHdD F‘?fcﬁ%ﬁ or 12

and a’ 15| onHeastshed Shlsry ®fthk 46fedhbddimeme cycle are heat exchanged, is
added with resFect to the ejector-type refrigeration cycle device 10 of the

43rd enbodid [0597] The inner heat exchanger 32 is for

perfr m ng488aEmBd: ange bet ween refrigerant flow ng through a

hi gh- pressure si de refrl erant passage 32a froma 20refrigerant outlet side
of the radiator Ine arfﬂaer§ %Wq@ne*stsasen§hrrdentirrefschgeatbzn@ragnamfnljrgt Bkotgh a

| ow- press Usftﬁjcﬁlrggf frf%fréa;%f #9ts dﬁ%ﬁi&gﬁnﬂ?’?& pect RG iR Stgﬁé‘Fegﬁb’eﬁ‘atfah C%Et | nner

heat exchanger ar tot I nner eat ex

enbodi nentdEV[Caﬂ@Bijth@f’r@dﬁﬁ@mdfm@’él ly, in the pr esent errbodl ment, the
refrigera Gphovm ng out of the 25 radiator 12 is the refrigerant passi ng
through a refrigerant passage fromthe refrigerant outlet side of the

r adifat or 12 tovxépetiﬁda&y,ihhbetadi@tmt 1dfof tthe priesest dmmbodivhentds tdosfigursd asna

contrast, Ee re?éﬁderngers' chr ﬁ{cfd&lg?ra@%nﬂééﬁs%%% ;58 &b Plp tab?a?fi@ﬁ&nt

enbodi rrent rigeraht rst cofmpr
mechani- smSEbarathIi hmrtrmmrﬂfZng(ree&Nanneortmnl laed pa exipeit-costimm dionimt 12d.e Shei | ar

to those Oéonﬁgﬁsaﬁgﬁ goﬁigp(i% g&menses the refrigerant, the gas-liquid separation portion 12¢
separates the refrigerént flowing out of the condensation portion 12b’into gas refrigerant
20 and liquid refrigerant, and the super-cooling portion 12d super-cools the liquid refrigerant
flowing out of the-gas-liquid separation portion 12(;. Other configurations in the present
embeodiment are similar to those of the 43rd embodiment.
- [0608]
When the ejector-type refrigeration cycle device 10 of the present embodiment is
25 operated, the refrigerant condensed in the condensation portion 12b of the radiator 12 is
| separated into gas refrigerant and liquid refrigerant in the gas-liquid separation portion
12¢, in any one operation mode, as in the Mollier diagram of Fig. 92. Furthermore, the
saturated liquid refrigerant separated in the gas-liquid éeparation portion 12¢ is
super-cooled in the supercooling portion 12d (point b14 — point b'14 in Fig. 92). Other
30 operation is similar to that of the 43rd embodiment. ‘
[0609]
Thus, even in the structure of the present embaodiment, the sahe effects asin (A)
to (H) of the 43rd embodiment can be obtained. Therefore, in any one operation mode, |
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30[ 0599] When the ejector-type refrigeration cycle device 10 of the
present enbodi nent is operated, the enthal py of the suction side
refrigerant of the first conpression nechanism 1la is increased (point gl0
-'point g'10 in Fig. 88) and the enthal py of the refrigerant 137 flow ng .

into the _f'rst banch jion i S decreased oi nt bl0O nt b' in Fig.
88), by th i fre gralnﬁﬁg ing 4R @ﬁccﬁ%?ﬁé{% evlaHorgﬁiy %g@r ation
node, as lsncttdh%uﬂ@é\lalp@fat@l BA=aMeectebgad, 8&h ré%ﬁé@trtoQﬁ@ﬁaﬁleMbddﬁn@”ltm lar to
that of the 43rd enbodi nent. [0600] 5Thus, ‘even in the structure of the
present edB®dllnent, the sane effects as in (A) to (H of the 43rd

embodi ment can ke ?@stuﬁl ARCenthR AEERREE betPlebh t}aerénthézgeé bethé%mg@m@u ment ,
t he ent halg di fference between the ent hal pies of the refri gerant at the
e

r ef Bi ger aribé refTigarary igiet sidel aaqh&err@frge@@,t QH’EIEtﬁﬁeI @p bglq@@r@eélﬁn ke disthardfed in

t he di sch [ 6
her oby 1 SsmBbilE? 1anRh de LEUBRTLE BiaRParDh th RG] AR ARG tne
present erdstyi rrent as in the entire schematic di agram of Fig. 89, an |nner
heat exch in which the refrigerant flow ng out of the radiator 12
and a | ow pr egsure side refrigerant in the cycle are heat exchanged, is
added with respétcthig nmvmeamp@uemrmemﬁhaimf of ther suction sisecleRigemt ¢e.10 of

t he 43rd t I e

perPor m ndO RO RaResio SO GHPD e TR o ! scP i OSBRI ecichn S04

hi gh- pr es tone bsingemnetessmnmneaspds{stagenlsc’.a Figr 82), auniikef 2 cw\amredsm Inser si de

f th h
ow pr esodeat SichagerABitgthe MR Ry Shile O EATircle i derpity i 00 P
hreriealt dexchfthgeuctﬁ)& refrigerant lofithet secbhnbcmmpness@remedmmslrmﬁ@aefro&fb@g IDWered5t h '

odi men he
(raef riger arﬁndf‘i %kdt &Poﬁbl}/bﬁ% r$c§.|&f§_ atﬁ%ﬁ'g#{g&agf g Ha}é)%faéc&é ?p;fg%an pgg?{gﬁg
thrsugh a avapsragier emhpgameside the coctidneside evappeatant6, \2ih cespkett tosihdetStt  t he
first- branc ortion 18 to the refrigerant inlet side of the first

el ectrical® ASion val ve 19. In contrast, the | ow pressure side
refrigeraroeiz] the cycl e of the present enbodi ment is the refrigerant to be
drawn into hhe fll?ﬁ rrpre55| on nechani sm ha. Qher configurations in the
present: erfB81 B SI mlar to those of the 43rd enbodi nent.

In the above respective 43rd to 49th embodiments, a flon-based r_efrigerant is
20 used as the refrigerant for a refrigerant cycle of the ejector-type refrigeration cycle device
10 to form a subcritical refrigerant cycle. However, in the present embodiment, carbon
- dioxide is used as the refrigerant to form a super-critical réfrigerant cycle in which a
refrigerant pressure discharged from the first compressor 11 exceeds the critical pressure
of the refrigerant. In the present embodiment, as in the entire schematic diégrambf Fig.
25 93, the thermal expansion valve 17 is removed from the ejector-type refrigeration cycle
device 10 of the 43rd embodiment.  Other configurations in the present embodiment are

simitar to those of the 43rd embodiment.

[0613]

Next, operation of an ejector-type refrigeration cycle device 10 of the present
30 | embodiment will be described with reference to the Mollier diagram of Fig. 94. When
the ejector-type réfrigeration cycle device 10 of the present embodiment is operated, the
refrigerant discharged from the first compressor 11 is cooled in the radiator 12. At this
time, the refrigerant passing through the radiator 12 is cooled in a super-critical state
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30[ 0604] When the ejector-type refrigeration cycle device 10 of the
present enbodi nent is operated, the enthal py of the suction side
refrigerant of the first conpression nechanismha is increased (point g 12
point gl2 in Fig. 90), and the enthal py of the refrigerant 138 flow ng
into the first electrical expansion valve 19 is decreased (point bl2

-*poi nt b viithguk beipg corgigpsed (’Potrﬁél%"bﬁmﬁfrté@s‘?fr*:ég-t?r“g:nch operation node and

t he si nul t[ggfzﬂus-branch operation node, by the operation of the inner heat

exchanger 33, "as in _the MH er di agram of Fi@% 90. Other operation_ is
sinilar to thatThf refiigerand fpwineoerdi radistayelgiiows into thefirgfdranchd@riqn t he

structure g{g)@, ‘{ﬁﬁﬂh { %35"1% i } .of
the 43rd elﬁﬁgh?%eb%rﬁ:@gﬁb\ée 0 fglg.l d-onFﬂGS‘r%p er m@é{ﬁ?ﬁgig%gﬂﬁgﬁgﬁ?gn&ﬁﬁ@w
can e obtthe mezkieportibm i By of thetaiectareBrandriobaw aete. refrigedst flawpg tavard the
enbodi nent : [ Iy B S tic
di agram off}rls—tl 81'err8_aLl, é@a@%\@&% ﬁé?@g?p%ﬁébqpa@rﬁ 'o?%liﬁitiégﬁg%éesgﬁﬁ ?‘ﬁﬁ{%s pect
to the ej eapeationymede ednd the atndtanequstiwanhiy Dperatian efiodehe Th8r slipenbiititehent .

[0607] 15 i fd.call Yo Lat t he. ' '
confi gur ejﬁgli pgsglﬁg_r%f&lgégﬁgﬂ@hgmé F\@%?SJZWE%&{ Tn%e%%qg ’Egé?;gdg %gﬁ%"g? liwon
porti on 1ist aragels portipni 1B $= dercaipresse and iexparkidd fyr Beenezele pootien @99 irand a
supger-cool.in ortjion -, Ih s fon portion 12b condenses the
r effqr ger ad?g-%{\tﬁ%oyg@gs_nfz %éﬁl dEg@E)g@ﬁﬁﬂgqs‘l%%birti on 12c separates the
refrigerangeisowi ng out of the condensation portion 12b into gas
refrigerant 20 and_liguid refri, ant.. and the super - i ortli 12d
super - cool s t hegf‘i e ah{'reéfiﬁnger"gﬁf‘e ;}l[ A ‘??és%%fb%?‘%tﬂBg@@éﬁ Irllri&ﬁ%i éﬁigg%r ation
portion 12muBineens 6puthiicnmede, ehshigh-prdseurprefsigatantfidwing fremtthefiest bianth ar to
those of the 43rd.e di_| A 608] Wen t ejector-type refrigeration
cycl e deviREUdH lgfntgﬁge 5‘%3@?\"{&32 [ﬁ‘BrYf’lVFg%Z‘% dgﬁ%‘pg@g& apﬂeexwﬁgflé@r ant
confiensed i"sdfilehtfﬂﬁlp?%(iﬁ@gﬁléti L@i@_rrg&l réx?&!ihiolﬂmlm‘ ;g,hmﬁrmli ;amlmsnglmgi iefrRiepmt at ed
into gas refrigerant 1l liguid refrigerant in the :liquid separation
portion 12essufe Gant oé’@ﬁ‘gﬂ‘iﬁ&r@'%ﬂ% E”é@ﬁ‘%”@%'@ﬁ%%ﬁ?'er di agram of Fig.
92. lF!Jr t hgr nor e Otidr@peaitiahad gifﬂnlillai it bethd @dfamgboﬁ&ﬁaﬁat'ﬁﬂxsi Bvetnhilﬁ_the
gas-liquid separation portion 12c is super-cogled in the. supercoo ‘
portion 12@1@&5;& i the ArzshEmpodinank %@gﬁa"@z?. e Rerin éﬁbﬂé:@t oloffei i i 1 ar
to that of ehb&iithéhictaRHRSHARE. ,
20 {0616] ‘
Furthermore, in the super-critical refrigerant cycle, the high-pressure side
refrigerant pressure becomes higher than that in the sub-critical refrigerant cycle.
Therefore, the pressure difference between the high pressure side and the low pressure
side in the cycle can be enlarged (point b16 — point d16 of Fig. 94), thereby increasing
25 the decompression amount in the nozzle portion 13a of the ejector 13,  Furthermore, the
enthalpy difference (recovery energy amount) between the enthalpies of the refrigerant
at the refrigerant infet side of the nozzle portion 13a and the refrigerant at the refrigerant
outlet side of the nozzle portion 13a can be enlarged, thereby further improving the COP.
[0617]
30 (51st embodiment)
As in the entire schematic diagram of Fig. 95, an ejector-type refrigeration cycle
device 40 of the present embodiment is provided with a third branch portion 38 that has
a structure similar to the first branch portion 18 of the 43rd embodiment and is arranged
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[ 0609] Thus, even in the structure of the present enbodi nent, the
sane effects as in (A to (H of the 43rd enbodi nent can be obt ai ned.
Therefore, in any one operation node, the enthalpy of the refrigerant
flowng into the discharge side evaporator 14 and the suction side
evaporator 16 can be decreased, with respect to the 43rd enbodi nent. [0610]
As a resulat a refigerant diatheygadsifie of Badistrempestor He &erelriperast et Aethe
refrigera f e t et side
can' be. eni g8 PBrisR S SRERDLcrl ek PECRABRE 1o R e R e 51 e
evaporatorou!ﬂét oftthetrertdyoramnht;imtlon h&)ﬁmnmﬂgtadﬁe acerond EEBIgr 122, th| s time, it
can preve[lb {@e ent hal py of the suction side refrigerant (i.e., 10

| ow press @ ide refrigerant in the cycle) of the second conpression
meclsani sm 21a fTrwrf;:tseirartgatummEt@sameyt -fadiatiembeat Gmbamger ithat dxhdfiggs hed)

unlike a ga ere the |nn he 3 e nt is
L Thubee T pleaguh T FlaeRE HafitG B 8 s Qs terlos ot Bk RS VIR 0 °
secomtl)lI co {manm oﬁmnm&dmrt:cusm@ém(:{er @mobtside?:hé cover)dxbwreinda tduingfan 121a;i s

possi bl e to reduc efri gerapt ev ation ur

15evapor at$ds tPéﬂ‘gé Egh@reqs & FH19E Qﬁ” ‘@@ﬁ'ﬁﬁq"aﬁaﬁsi eat&‘a Iﬁt'qnespect
45rd to 490 p epe e et ex&”aﬁ?@d “G‘a%itﬂ’sé‘?m@ﬂ*“m* g Aot et ve

r ef 10 ger arfitherdefrigermgt ?H‘%@Pgme WB@”Q? PRrHE ég SBPtStdéﬁ‘gc%l‘%f 25 B@F‘g‘? p@n cycle
devi ce 10 fhgmb BlolindyeHeling fahal22605d a5X0cabl the dhepresdamenearigerant. the present
embodi ment, carbon dioxide is used as the refri gerant to forma

super - cri tioB 9] refri gerant cycle in which a refri.gerant pressure di scharged

fromthe first feﬁ“e%&ﬁr e rsRaibh dyBe devicd maf tHe [Eset @mgbdltnbﬁt the
refrigerant. In resent enbodi nent, as in the entire sc er;gtlc di agram
of Fig. 2518339Xq1ﬁfé99t€ﬁ@¢ ﬁ%ﬂ"eéﬂz%é@?h@t@hl&ldﬁ {Reluged Wigh resReR ERItheSBIAN fredliator

ej egf or - ty_pg rssfﬁqbtgﬁ{eahéé%fbxﬁﬁé“rlgﬁngééﬁa&?y y%a@fraamqgélééﬁormah%y Srethe- filgk her

configuratiohs in th resent enpodinent are simlar to those of the 43rd

enbodi mentradips13] is  lowgrdihan t@h%ﬁ-e&ha@gle&f—wcw‘ih@ 885ong gdiaerddleycl e
device 10 Bfe EnPESREM 14, 122a are electrical blowers in which its rotational speed (air

biowing amount) is controlled by a control voltage output from the control device.
[06201
20 A receiver (i.e., liquid receiver) may be provided at a refrigerant outlet side of the
first or second radiator 121, 122, to be used as a high-pressure side gas-liquid separator
in which the refrigerant fiowing out of the first or second radiator 121, 122 is separated
into gas refrigerant and liquid refrigerant, and the liquid refrigerant is stored as surplus
' refrigerant. Furthermore, the saturated liquid refrlgerant separated from the receiver is
25 introduced to a downstream S|de
| [0621] _
_ The therfnai expansion valve 17 is connected to a refrigerant outlet side of the
first radiator 121, as a high-pressure side decompression means similarly to the 43rd
embodiment. The refrigerant outlet side of the thermal expansion valve 17 is connected
30 to a reftigerant inlet side of the nozzle portion 13a of the ejector 13, similarly to. 43rd
' embodiment. The discharge side evaporator 14 is connected to the outlet side-of the
diffuser portion 13d of the ejector 13.
[0622]
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30 enbodi ment will be described with reference to the Ml lier diagram of
Fig. 94. Wien the ejector-type refrigeration cycle device 10 of the present
enbodi ment is operated, the refrigerant discharged fromthe first
conpressor 11 is cooled in the radiator 12 At this tine, the refrigerant
passi ng through,the radiat 12 is, coal N8 super- critical state 140

B thout bel ng cArbeRBa el &t A&H0R B seOpRuRT gt ufinegsdss -

The refri gefreatant bQNEtnﬂleomﬂthefsetdm rea:dtoauqz l&iﬁwle(fmdithﬁoﬂiletB@ § tapiinbr anch
portion 18, andlﬁbra %AZ) ort n 18 in ﬁaflowoJ t he
refri ger arftDe13G" ﬁepb ega @”ﬁ QeﬁH leggp%ptc)( Q'%TOQE?%‘? %3 and a
flow of therdieddrardeiabt sifié @Nﬁwflieﬂvtﬂfdﬂtléb@ g‘lmmasrm/ th Ries ABld expereémnn wal ve 19
(point bl6 of éﬁﬂﬁhe%%lg‘l n the hi h pressure branch %ﬁ_eratl on m)de and t he

si ml t aned1§- BE faﬁﬂtoﬁh?rd?f er FARIIGUANIORS e tSIRAT H Jhe (S

refriger a%frfdeﬁaabﬁgydl@a@w@ﬁ) HoEE usrd@hbdcditferk3a of the ejector 13 fromthe
first branch™portioh 18 is deconpressed and expanded by the nozzle portion

13a in 10i[962&nt ropy (point blépoint di6 in Fig. 94). [0615] On the -
other hand, in N&& BE&%E&{ S IHE ?gé%ﬁe@?%b@ﬂ%ﬁﬂ (R tﬂ@%oe@qtrh&areswm%é aneous

operation rmde ressu rigerant flowmng fromthe first branch

portion 13!asmb§edtba§eﬁ o 'E'he Nolkereiagram sheven i §6v eWhenitke epssalighradiseaf and
expgnded 'Lﬁe %ﬁér??ﬁ)ﬁ@ér{@ls%rréﬁ ohhﬁwefdoﬁﬁﬁl &ebl%ﬂﬁlse@%ﬂééfﬂﬁ ﬁﬂi éé@éﬁéc?elé% hical her eby

reducing t ressufe (po IP J3 own by
chai n | i nembtorsLip, zgla,)the cooimg fal@lﬂei@ b@ﬂa the ewersfars #9a, dbato be bagraise. the

43rd enbo n r& r t, the
sane -ef fec H@aéhel fﬁ%ﬁgﬁ? 'I‘: I'd Aﬂﬁ}éﬁ%ﬁn? ng@de s%%ﬁh%cﬁﬁﬁ ‘i'efﬁg%}gﬁjc'hﬂﬁ

20[ 0616] dischargeFtig toenpressed refngel‘ﬁet sUpewstate of the agfrigerni @etharttmmly@mat t he

hi gh- pr ess%rge?fﬁgfgsr efrigerant pressure becones higher than that in the

sub-critic erant cycle. Therefore, the pressure difference between
t hetahi gh p[rOéSﬁ]Jre side and the | ow pressure side in the cycle can be

I d i nt t f _Fig. ' 2 h
oo P o e e i BpB Bt s B BB B PRt e
Fur t her nor @mgrbessoe il fialvayindi ﬂhéd:hmdutmr(ch qmd:imr}ﬁ,eamdngprmmbedmy thebmaem t he

t hal pi . the refri t at th efri i . Si I
por 1 on LREAIRoR 1S B RE B e losterd ARk s 3 Bl 181 gho BBy ©
nozzl e por theosfrig@antfowihe temdrd tige sscohdh eadiatyr £22r(phiat al8pf By 96). t he COP. :

8307] 30(@]62#Lenbodl ment ) As in the entire schematic di agram of

95, a ctor-type refrigeration cycle device 40 of the present
errbodl ment is pr_[m\th@lgdesehtt Iam@otnhisnd ersaayzhaneas t(meSLﬁ%B lmdsa(nharmemtrsg rofict ur e

er ;nalngg dt Oretsgeecti]:/e E)gstsages in %he &?rrdtblrgnnchlp%rt?on 1S BRI sucﬁﬁat LAk laflo

Gr1/Gr2 can be set at an optimal ratio at which a high COP can be obtained in the entire

cycle. Here, the flow ratio Gr1/Gr2 is a ratio of a refrigerant flow amount Gr1 flowing to
25 the first radiator 121 to a refrigerant flow amount Gr2 flowing toward the second radiator

122. |

[0626]

The refrigerant flowing into the first radiator 121 is h'ea‘t—exchanged with the

blown air (outside air) blown by the cooling fan 121a to be radiated and condensed (point
30 a18 — point b1181n Fig. 96). On the other hand, the refrigerant flowing into the second

radiator. 122is heat'—éxchanged with the blown air (outside air) blown by the cooling fan

122a 1o be radiated and condensed (point a18 — point b218 in Fig, 96).

[0627]
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at a refrigerant discharge side of the first conpressor 11. One refrigerant
outlet of the third branch portion 38 is connected to a first radiator 121,
and the other refrigerant outlet of the third branch portion 38 is
connected to a second radiator 122. [0618] 5The first radi at or 121 is a

heat - radi ati on heat exchanger that exchanges ?eat (5) ng gpjﬁgr ssure
refrigerant fl of¢RAgsOle 6R ©rcbanag fapRriDGErhafirduedider b1 isive F #'3Br anch

portion 3%h@ﬂ9at%*%ﬁér@ﬁrgadaﬁa&ﬂy .of the ﬁcbn@kﬁd%t&elﬂhﬂrer@ﬂﬁ 1\PéfQVMS' rdfigetartool i ng

fan 121a, so as to ressure refr rant he second radr at or
122 is a [fewing gut &f itee fiigatadia h éan thegeme ﬁg}B@n e enthstpyeinthe

hi gh- pr es§%frn§ ef F‘*"%?%H* g%@%&%%&mﬁf 13he 10other refrigerant outlet of

the third 8 and outside air (i.e., air outside the room
bl own by dOFzZﬂiI ing fan 122a, so as to cool the high-pressure refrigerant.

[0619] purpréﬁnﬁre?ﬁreore@%ﬂf@gr APBI U RE Y FaarB YA £ Roltindd yiche

present enbodi nen Irst radiator 1lis
reduced vmthd:rmasqxpansrm'ovalm 13 eethds dacﬁrmressedanzzexpgodadm isptepthalpy to

heat - exch c c e adi at or
121 is ma g&‘?@% ]@Y%@ﬁgﬁé g‘%ﬁi@h@?%’g@%ﬁ tE ﬂ?% he séuglg)lﬂ?jﬁmgdr ator
122. The ¢b@t/amg opandegi@daf, thd Bdemalrexpahsiart valvedl7 madmatas sd thadmisuperinest
rotational, spee ir, bl owi ng..a t) ol r I t age
outBut frcﬂ?‘p%?e?@éﬁtql&bmd%mgi g@ gf%@‘z%ﬁf‘l@"é&&%& v"gﬁ‘gg%"? 08{?(IL‘]: édlgél I%eé(::EI ver)
may be pr aidciedeaidesavapiratopaddatonoet d ptedatedeinef vélbe first or second

radi at or ﬁézg]lzz, to be used as a high-pressure side gas-liquid separator

in which t efrigerant flowing out of the.first or second radiator 121,
122 i s separ at efhd Riddlipesied réfg@arramttﬂommb butapiitick rhefma?r@gpmron valvd 17 e

l'iquid ref erant js stor ur s refrigerant Fur her

sat ur at ed C{ch PEFSF%HWC’&%‘?&@&&E? 88 RorEon i%e' sgceé]tr\?gy %F} nt P?)'Bﬁced to
a dewnst r ea® i iRk 96]. 0Gkthermaore, the Tét&eirig@faﬁﬁjett@é prensihemorad p@'tlibﬂ 1Bsand
connected to a refrigerant out | et at or

hi gh- pr esd0f SUSHRIE refidessai &aen d| FP%E‘?\ gefgrggﬁaptaﬁqc&r{)r? J([?Ofthﬂi%%ﬁedm@ﬁ% 3y %ﬁee nt.

The refri gafkmatpodtitd Blc ob tlﬁtféjéﬁtoﬂi]ﬁ(pbmeﬁwl—’ mrmaalsm@ﬁgv%)ymcuﬂ piessieizadect ed
30toarefr|gerant inlet sjide of Zzzle rtlonll)&f) Sre ej ector 13,
simlarly ipgh ngﬁﬁéis%*rP@Brdﬁ‘Wé’r‘?tOfth*P@eﬂﬁ%éﬁ PRt &l8ie RN ST i Fg gf i s connected

to the outfpgsopi de of the diffuser portion 13d of the ejector 13.

20 The refrigerant flowing out of the diffuser portion 13c flows into the discharge
side evaporator 14, and is evaporated by absorbing heat from air inside of the
refrigerating room, blown by the blower fan 14a (point f18 - point g18 in Fig. 96). Thus,
the air blown into the interior of the refrigerating room is-cooled. The gas refrigerant

_ ﬂowing out of the discharge side evaporator 14 is drawn into the first compressor 11, and

25 is compressed again (point g18 —point al8 in Frg 96).

[0631]
On the other hand, !iquid refrigerant flowing out of the Second radiator 122 is
decompressed and expanded in iso-enthalpy at the fixed throttle 39, thereby reducing
, the " refrigerant pressure (point b218 — point hi8 in Fig. 96). The refrigerant

30 decompressed and expanded at the fixed throttle 39 flows into the suction side
evaporator 16, and is evaporated by absorbing heat from air inside of the freezing room,
blown by the blower fan 16a (point h18 —>point'i18-in Fig. 96). Thus, th_e air blown into
the interior of the roo'm is cooled.
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[ 0622] A fixed throttle 39 as a suction side deconpressi on neans
is connected to a refrigerant outlet side of the second radiator 122. As -
the fixed throttle 39, a capillary tube, an orifice or the |ike can be
used., The suction side evaporator 16 is connected to a refrigerant outlet
side of the fixed throttle 39, simlarly to the 43rd enbodi nent. In 5the
present erBodlment, the other configurations are simlar to the

€j ector-type refyd Eé%g"érélﬂrﬁo%(ﬁ%j @ut%&h@%uét%n%fdeté\fépéﬁfdﬂ 18 aehiviremto tHe0623]

Next, operation of the present” enbodi ment wth above structure will be
descri bed seeenstcampresser %m ibe rcoanpeageecthRraAv WOt 1§ POub 18R &iR-198 Fskr at i on
switch of Sy ses
the first té%% sgﬁ—ggﬁEﬁt@ﬁ@%fefﬁ@é??ﬁt%?%édéﬁéﬁ%@gf E)He'lﬁti?% coofbbng?%‘gans ﬁgﬂia
122&, the ebJSomérg Pahs Theanthdrewpetatiobsudpes éftee@ntrmmfihe ﬂf@ésurlzmgta%ﬁbﬂbssor
11 draws re e f44 s the
corpr essed i ab i G 5o THEPERER MREnGHENS LIS LiaDE by e YrRhCaBEe] [t
al8 of Fi gemif@limarg] 0624] H gh-tenperature and hi gh-pressure gas
refri gerarﬁ) g:hscharged fromthe first conpressor 11 flows into the third
branch por P 38, and is branched by the branch portion 38 into a fl ow of
the refrigerant The ejdctg-tymeveerdgerhitorf cyckd devich 40 oof th Ipresedt @nfbodiment is he

o e kbl e RSB 560, 0 LS s ol 20

char act er i ghimesobt&lfed.especti ve passages in the third branch portion 38 are
detern‘inegr such that a flowratio G1/G2 can be set at an optimal ratio
at which a%?%h coP can be obtained in the entire cycle. Here, the flow

ratio G1/G 2 i pydhdrtiole) thé h@amﬂiat:@etmlw lob heafiBu rediaGer 121 awd the I‘teat25t he
first radiator 121toa%efr| Cp Lﬁr unt G Oﬁ"?% '
second r adiddig§en 3pacity efghg peco latgy, oY ?ﬁ’%ﬂ%ﬂ%b’m q Brefl rst
radizat or 12d Het hﬁﬁétroﬂ@ﬁ@d‘lgeﬁ thé bétohbea@ét@mzman b@letagnycta;ted tc) tHeI st by
the cooling fan 121a to eradlaaﬁ%and condense fﬁjﬁ'ﬁﬁp 6%362 pgn
ba36 i r Fi 4psogt capRcibne BeRErTSTE SREIATE 16 gey s heet Gratignicapasty R
second ra?ﬂh natPs a%a%e¢o%dh&ﬂém@<maﬂne@nvmdéas Xs@.tbch t@ftﬁeaeait ab@arbmgdamw)

bl own by e cooling fan 122a to be radi ate nd cond B (al(dp f'L8 poi nt
b218 in F,gthggl)schqrggngl]a evaporator 14. Therefore, It is easy to stabilize the peratmno

cycle.
20 [0635]

Furthermore, in the present embodiment, because the heat exchanging capacity
of the first radiator 121 is reduced than that of the second radiator 122, it can prevent the
enthalpy of the refrigerant flowing to the nozzle portion 13a of the ejector 13 from being
unhecessary reduced. Therefore, the recovery energy in the nozzle portion 13a can be

25 increased, and improvement in the COP can be obtained similarly to the 46th
embodiment. |
[0636]
{52nd embodiment)
In the present embodiment, as in the entire schematic 'diagram of Fig. 97, an
30 inner heat exchanger 34, in which the refrigerant ﬂpwing out of the second radiator 122
| -and a low-pressure side refrigerant in the cycle are heat-exchanged, is added with respect
to the ejector-type refrigeratioh cycle device 40 of the 51st embodiment.
{0637} '
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Because the heat exchanging capacity of the first radiator 121 is set |ower
t han the heat exchangi ng capacity of the second radiator 122, the enthal py
of the refrigerant flowi ng out of the first radiator 121 can becone hi gher
than the enthal py of the refrigerant flow ng out of the second radi ator
122. 5[0628] ~Furthernore, the refrigerant flow ng out of the first
radi ator 121 f| &0& NRRro NEFe EXHBPERII St xipaisi BRTA/EIRG heat eXHENI’ REBWRRr essed

and expan s el it SRty t i les EHh =P e
(poi nt TDITS stk ”é)f@”%ﬁ"”‘tﬁ‘%?’ B ORISR SO ARt (oD aRe AT e o
t he t her nellefigemit SUBet side vé thersecendsgdifere 82 andnadovapreapes siiedefliigeasyr ee

Nt al8 . : . e _ I i de of
the. di sanalpan gt Aoudi{s o orenind 00 A LB By kot Srudtia g °° ©
The i ddI énperessalr exahengergés aint similaswion gheo innesf haah esxchengstl 30egb as 45k val ve
17 is d : ; k L0 | S0-

(poi nt 1 Banents ol SPania, e \iFpRRGH: SBCH@Rrt A e g P2Y o
fromthe nueséné gobddiroentl Ba treen deftipmamsuty ibendnraem_r irg@rtaatsedtpmkmompmasimme
e e o By s R A0ES Pl gt

di ffuser pibetsisneni@diméntt he ej ector 13 (point el8 -+ point f18 in Fig. 96).
[06_1’300] 20T[5(§aéﬁfri gerant flowi ng out of the diffuser portion 13c flows into

t he di scha i de evaporator 14, and is evaporated by absorbing heat from
air inside of tkhenehd ejgctontypagefiigeatiorbtyeladdrice Bl af tHhegpnedent enbddimerftpoi nt

f18 point gl8 .in Fi 96),.. Thus, the aj | o into . the interior. of the

ot 1| ger ar SRR thedbierotka of Bg P BiRaleY of isatriphole Briohe

giS_schar ge @ﬁtﬁ@g@ma@_@mp;@ssidrfnie%aﬁrs&maii?mer.eghm(fpgnstzogerpspmeigzggg Fglogand o
I's conpres agal n (pplnt.. -'point_ a N . .

Che ot hor FEHEE o YT B Pe ARk PG T ARG N Shis e st (g 102

IS geconprigsmeepaintd 298 NAFRE 88}, byl the operbbieh By thatinhdrehcht ¥edatdur a4l | ethad,

t hereby reducing the refrigerant. pressure (point b218 point hl1l8 in Fig.

96). The r%@?t@gr'%ﬁm'lgﬁt%@@gﬁﬁﬂgf"ﬁ??@' anded at the fixed throttle 39

flows intogsheg] suction side evaporator 16, and is evaporated by absorbing

heat fromair 1nside of the freezi ngﬁroom bl own 2 t he bl ower fan 16a

(poi nt h18 - *poil A¥S, BYE iNAhEFEUCtys P themiesent ebeHimeRl Hifraecieehas Infher i or
of the roofd enftRain®Ht can be obtained. Therefore, the enthalpy of the refrigerant flowing
20 into the suction side evaporator 16 can be decreased by the action of the inner heat
' . exchanger 34. Thus, the enthalpy difference between the enthalpies of the refrigerant
at the refrigerant iniet side and the refrigerant outlet side can be enlarged in the suction
side evaporator 16, thereby further improving the COP.
_ [0640] ‘
25 {53rd embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 99, an -
inner heat exchanger 35, in which the refrigerant flowing out of the second radiator 122
and a low-pressure side refrigerant in the cycle are heat exchanged, is added with respect
to the ejector-type refrigeration cyc[e device 40 of the 51st embodiment.
30 [0641]
The inner heat exchanger 35 is for performing heat exchange between
refrigerant flowing through a high-pressure side refrigerant passage 35a from a
refrigerant outlet side of the second radiator 122, and a low-pressure side refrigerant
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[0632] The refrigerant flow ng out of the suction side evaporator 16 is
drawn into the second conpressor 21 to be conpressed again (point 118point
j18 in Fig. 96), and then is drawn into the refrigerant suction port 13b of
the ejector 13 (point j18point 5 el8 in Fig. 96). The other operation such
as the control of the pressurizing anount in the first and second

conpr essi GRVHRSCIREMISE r%s’O‘I?éESSQ@aS‘qe refrigerant PasgageharD: of Ne RasigSFustuaBbHerent

[0633]  jnner heat extASndRk e ® Sl thefel %éxatHeQP eﬁéf?ah@erd%'&@tl'féo-f}&fh the
present enbodi ment is IOoperated above, and thereby t effects (Ag, (B),

(D), (F)- @Rbogimertie Maieosrenibicallymiet iOWa@rewr%ﬁlﬂaurﬁ@@erapbﬁBﬂ]e cycle of the
Fur ther mof f?esehpgmggtﬂﬁleﬁﬁgp‘%%Hﬁ@'lbé%@?&ﬂ)ééf %uﬁtﬁ%hézguf%orh@gé %e&ﬁﬂnsﬁ”d the

heat radi dt1ron capacit econd ra |ator

i ndépenderitly . Omeeuc@mtm@at:ons in e presant eadiodimenh atagadan ip thse <bfeth§ @dend
radi at or ]egn%boﬁﬁ'ﬁ'erﬁe easily suited to the heat absorbing capacity of the
suction side evaporator 16, and the heat radiation capacity of the first
and second064ii at ors 121, 122 can be easily suited to the heat absorbing

SOTIENITIE L dvin ik o e i
,pr esent erdpe:hten&rﬂsllrbelwll}mﬂler rtéagmrat ofeKighdfg) tite eaivatyt ¢f te silmbiof i sidet
et raken ST AR RIS ASA M PR SR 2 B, 10
of the ej estry. 108),f srahtieeentbalpy né tes sefrigerantdfinedg itbaheffixed thiotte Bgedspver y
ST O 11 delealf Fhanobh QiR 63 B ARG CARS iRl dRE SR 1 0 e
enbodi nmentekchanger 35.  Other operation is similar to that of the 51st embodiment.

[0643] -

15 - Thus, even in the structure of the present embodiment, the same effécts asinthe
Sistrembodiment can be obtained. Furthermore, by the operation of the inner heat
exchanger 35,.the enthalpy difference between the enthalpies of the refrigerant at the
refrigerant inlet side and the réfrigerant outlet side can be enlarged in the suction side
evaporator 16, thereby increasing the cooling capacity and further improving the COPR.

20 [0644]

(54th embodiment)

' In the present embodiment, as in the entire schematic diagram of Fig. 101, a
structure of the second radiator 122 is changed with respect to the ejector-type
refrigeration cycle device 40 of the 51st embodiment.

25 [0645]

The basic structure of the second radiator 122 of the present embodiment is
similar to the radiatdr 12 of the 49th embodiment. Therefore, the second radiator 122
of the present embodiment is a sub-cool type condenser that includes a condensation
portion 122b, a gas-liquid separation portion 122c¢ (receiver portion), and a super—éoo[ing ‘

30 portion 122d. Other configurations in the present embodiment are similar to those of
the 51st embodiment.

[0646]
When the ejector-type refrigeration cycle device 40 of the present embodiment is
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In the present enbodinent, as in the entire schematic diagramof Fig. 97,
an 30 i nner heat exchanger 34, in which the refrigerant flow ng out of the
second radi ator 122 and a |low pressure side refrigerant in the cycle are
heat exchanged, is added with respect to the ejector-type refri ger ati on

cxchanger sty be EoRh HRRRER T s, Ot psen perionct 7RGl BRTRIEE g

t hr ough a radigtor pt22sis ueparstadieinke oes gefrigerbntp ass dged 3eiﬁajgénaomrathee@as-lgmrcbnt

{1 owi ng. t HEBGHVA ROBR A e e T s PPl Prdn o P 35 Sineffut bl 2o ™

struct ure sturbied liquid rrlﬁrgeil‘aﬁatseﬁmtmingelthe?@ais Siqud ndeparatidio ndnmnri npar iheat

exchanger 30 of h . 45t h enbodi ment cal | sure

S a8 T of v 1S armOshin Be SGHIPe8 PR ZEBNE AT hisiit be%s KEMREIEDG e an

to be dravgxhepbgerbtith @@W@ﬂltcmapéemélsqst dmsdaandrgam 21a. Qther configurations
in the present enbodi ment. are simlar to those of the 51st enbodi nment.

10[ 0638] (06471 \men the ej ector-type refrigeration cycle device 40 of the

present enbodi MpRs, krerfReNEdARUraSS Ihe pr&enithBddRmert] Makame effedtt & in9e t he
enthal py of the suction side refrigerant of the second conpr essi on

mechani sm2ish ¢nbqdiipertasay Repepkaingdzo Ewthegmere, jbesayusenthe gnthglpy of;ike ¢ he

entfpal py gy %an&%w;r@erne@fthé E@éﬁbﬂ%ldéﬁé\%pbra@orf iecesh bErr@azﬁdeﬁ &% eﬁhﬂwreased
(poi nt 15b22 poi nt ig. 98), by the operation of i nner heat

exchanger @ﬁe"e@f%b@twé% ﬁﬁ ﬁ!riihallf"@s sf el rﬁf"'gﬁ@ni ﬁfafthed'ﬁf”lgﬁ@'%m 5@#@68 ithent

[ 0639] i f the
sane effecr'tegngegéﬂiﬂﬁm{tlﬁte/% %s{?é"‘;etB %ﬂégg%{l qlﬁ:gngbsg%@t g?ﬁﬁ%grrﬁ?r?g%o@%b%

ent hal py dhcreasing bterdoglnaerpaciosidfgrtheompravingthe Colict i on si de evaporator 16
can be degllrﬁggfd by the action of the inner heat exchanger 34. Thus, the
ent hal py ence between the enthal pies of the refrigerant at the

ref1s gerant i nl &husisiilatiydta K8thr embodjeeaitit i ppssibles el ee the refilagragéd in

the suctio br%ﬁor‘?;fr%gﬁfr@b%?r|q%%nh%{)agfro?ﬁ%n té’rﬂ@f%ﬁ%lré%rﬁpﬂ@é'u&%ﬁﬂfehegﬁ)orat[opmo]

25(53rd e esent as 1n e entire
schematj c I:Bargtl'mesmﬁcttﬁ@e eod emborimmant. heat exchanger 35, in which the
refri geranmlt%;}%]owi ng out of the second radiator 122 and a | ow pressure side
refrigera i the cycle are heat exchanged, is added with respect to the
ej ect or - t ydéthr eshbodjmesi)i on cycl e device 40 of the 51st enbodi nent. 30[ 0641]

Theyg nner heat XGRANSSI I3 dohl 0 8000C BhAY HAGARXIRRASREL 158 e

refTigerant flo roug ressure Si e re assdge 3b5a
fromar efﬁhegaalmparmml vatvedi7Zde remﬁomtl avithaespadt todbé aishrenmmmemndand carbon
| ow-press uélg)(l é %eusgag as %I%e eﬁ'igerant SImilarty to the 50th embadiment thereby configuring a
super-critical refrigerant cycle. Other configurations in the present embodiment are
similar o those of the 51st-embodiment.
25 [0650] |
When the ejector-type refrigeration cycle device 40 of the present embodiment is
operated, the refrigerant discharged from the first compressor 21 is.branched at the third
branch portion 38, and is respectively cooled In the first and second radiators 121, 122,

as in the Mollier diagram of Fig. 104. At this.time, the refrigerant passing through the

30 first and second radiators 121, 122 Is cooled in a super-critical state without being
condensed (point a26 — point b126, point a26 — point b226 of Fig. 104).
foes51]

The super-critical high-pressure refrigefant flowing into the nozzle portion 13a of
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flow ng through a | ow pressure side refrigerant passage 35b. The basic
structure of the inner heat exchanger 35 is simlar to the inner heat
exchanger 30 of the 45th enbodi ment. More specifically, the | ow pressure
side refrigerant in the cycle of the present enbodinment is the refrigerant
to be drawmn into the first conpression nmechani sm5ha. O her configurations
in the pretemiedabbiifrmmnthedrs radintor 421 isodachmgesedd anteedardedapbibdinvene .

[ 0642] 2 1, cl i t he
bresent enByHoiaRt T EE BRI @Ent UER, Tk ORE A raRS o BB UAE e de T
ent hal py o$upeheriget thignpssslee h@fr@’erangeﬁimng afut t dfe thei |ss¢ondorqdr&@s‘12121 is

mechani sm IS LNt . i ' 22. ] I Q.

ent hal py og%oﬂﬁjr%%%ﬁ S@i%g%%bgﬁﬁsﬁé%%@ ?tﬂtggﬁx)é(@gﬁj Pﬁlreo?fdglcgﬁe@@p%ghgﬁ%reased
(point 1QRe-refrgeiant pRisdRe (poiftibgd26 TOOYINt b6 intry. dPL). altier operatibreisisimizr  heat
exchanger ration i.s simlar to that of the 51st enbodi nent.

[ 0643] 15T%U§at8€[§ﬁ5? ‘tﬁ%‘)(@??ﬂtture of the present enbodinent, the same
effects as[pes2] he 51st enbodi nent can be obtained. Furthernore, by the
operation of the inner heat exchanger 35, th I diff n vveen
Che. ent hal pi es DIy RENB T Setis olne prerierogihati B s B GEeh

refri geran{g)pyby, €F) &f g 43 ehﬁao@iﬂie@t Q&dbe @btahﬁads Usﬁmtﬁvﬁmarejmﬁr\oﬂétﬁériﬂlﬁr 16

t her eby increasing.the coolin acit furt V|nr9the

200 Bb44] (e GDR SHBA Hhsfesovery enerby Amp a1t B OptAMeR
entire schgfmbigtelscry effbo@ingnt.g. 101, a structure of the second radi ator
122 is chan d Wi th respect to the ejector-type refrigeration cycle device
40 of the Tenbodi ment . 25[ 0645] The basic structure of the.
second radj ggtp@rr%ggm-@f-,tthe present enbodinent is similar to the radiator 12

of the 49t iment.” Therefore, the second radi ator 122 of the present
enbodi ment is alBdhe é'@éﬁntt%}wdﬂmiﬁe@ft@}ec‘ioﬁ&tpelrﬁ@'@@@@@" SYLD ARG 2R Plohe

por §4 on 123;%& a@éﬂohqyltfé,e&@m a&ﬂna@raa&t Tdbﬂ&’e 12%% 10556 SnV &ritir® QefdnPdbt,  and

a super-cooling 30portion 1 her configurations in the present
enbodi nment d@g@rrspfrﬁheanecm-tvmﬁa@érrgﬁattqﬂecvgggiﬁwghﬁ%at fherpresent embodiment.
[0654]

The ejector-type refrigeration cycle device 50 is provided with first and second
heat exchangets 51, 52. The first and second heat exchangers 51, 52 are cbnfigured to
20 ~'be capable of switching between a first operation mode for cooling air (fluid to be
heat-exchanged) to be blown into a room by using the first heat exchanger 51, and a
second operation mode for heating air to be blown into the room by using the second
heat exchanger 52. The solid line arrows in Fig. 105 show the flow of the refrigerant in
the first operation mode, and the chain line arrows in Fig. 105 show the flow of the
25 refrigerant in the second operation mode.
[0655] _
Refrigerant passages of the ejector-type refrigeration cycle device 50 are
switched by first and second electrical four-way valves 53, 54 that are refrigerant passage -
switching means, thereby switching between the first operation mode and the second
30 operation mode. The operation of the first and second electrical four-way valves 53, 54
is respectively controlied by control signals output from the confrol device.
[0656]
The first electrical four-way valve 53 is connected to a refrigerant outlet side of a
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[ 0646] operated, the refrigerant condensed in the condensat
122b of the second radiator 122 is separated into gas refrig
liquid refrigerant in the gas-liquid separation portion 122c
Mol I'i er diagramof M. 102. Furthernore, the saturated |iqu

separated in the gas-|liquid separatiqon portion. 122c i.s 5supe
suBer cool irlﬁa'a%rltzlgé’fm”flﬁggé ?fﬁoﬁ@ eﬁi’lﬁa'ﬁlﬁgﬁt Tlg}?%gsq eﬁeqﬂ%tc&] ?Oi'gf
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53, so as to decompress and expand the refrigerant flowing toward the first electrical

four—Way valve 53. The basic structure of the fixed throttle 59 is similar to the fixed

throttle 39 of the 51st embodiment.
20 - [0658]

. The second electrical four-way valve 54 is connected to refrigerant outlet sides of

25

30

the first and second heat exchangers 51, 52. Specifically, the second electrical four-way
valve 54 is configured to switch between a refrigerant passage (i.e., the circuit shown by
the solid line arrows in Fig. 105) in which the refrigerant outlet side of the first heat
exchanger 51 and the iniet side of thé nozzle portion 13a of the ejectbr 13 are connected,
and at the same time, the refrigerant outlet side of the second heat exchangér 52 and the
refrigerant suction side of the second compressor 21 are connected; and a refrigerant
passage (i.e., the circuit shown by the chain fine arrows in Fig. 105) in which the
refrigerant outlet side of the second heat exchanger 52 and the inlet side of the nozzle
portion 13a of the ejector 13 are connected, and at the same time, the refrigerant outlet
side of the first heat exchanger 51 and the refrigerant suction side of the second
compressor 21 are connected.

[0659]
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condensed (point a26 -4 point bl126, point a26point b226 of My. 104). [0651]
the ejector 13 fromthe first radiator 121 is deconpressed and expanded by
the nozzle portion 13a in iso-entropy (point bl26 -> point d26 in Fig.
104). On the other hand, the super- critical hi gh- pressure refrigerant
flow ng out of th second r di at or I S decom% ed and exganded in

i so-ent hal py at FYHEPEedn 4 eoqreqe@tygr ofiRGEng | FHOBTHE VRNE 1/ gér ant

pressure (PRhbéd BtdRen thddsichihd BId&ritdl f&lrgway]aﬁéﬂ/)a 54Q@naethe ABEAbArAH 13a & M | ar
to that of the 51st enbodiment. [0652] Thus, even in the structure of

the preserihe SisHI e, NAB-PsesTwecTde Becompsessing Rgans fy degapypressing ¥  he

43rd enmbodipEiinf R r@ﬁrg@r%h@ﬁ&ﬁiﬁg rrEb'EHé"r%zE@rp%rtrdn”ﬂ?séoveﬁem in 10the COP, due
to the recovery energy amount 1 h the nozzle portion 13a, can be obtained

si mi®l ar | y [P8OXH0t h- enbodi ment. [0653] (56th enbodi ment) In the present
enbodi ment, an ﬁiﬁ%ﬂﬁal%&@%ﬁdﬁﬁfah@@ﬁd&evI @?@F@ur@%\éﬁ%@g ﬁ&h.e.fr (hét&ndwry esent

i nvention i s use rlgeratlon s an entire
schematic nnra\a@ﬂcbmradefr@a@nep@éag&atttwwmmantgmt@n|St§in of {hel secendGopwraBonf t he

present erf aen([%éf G%Ens*ron yalve E7€156) 85 A‘QELG i ﬁief:l‘ré?\?srn?t i'foﬂggl)(%lm

devi ce 50 |s provr and secon eat exchangers
first and sspesnait tiegreee ot b gefrigerant ab2harrefrigeraht guctiod srde dthbesecanmhbl e of

ool o0 BRI A B Pl PRl oA 000 LR e (Hidldhitle
51, and a rekigeradt cpelicat side ofothe senondhemmpne;ssan _r21,t an@dhblme—dgehodegnm room
oY st nd 0GR ol SRl RYEPERE e SHnd Wi % S b 05
line arr ovmechaanaignectﬁﬁrsmmmr\thhhmef Jupar-ndattdegre2t ahe rafegarmit suatisrhsids econd
operation H‘e) second compressor 21 is approached to a predetermmed value,
15 [0661]
The first heat exchanger 51 is a using-side heat exchanger, in which the
refrigerant passing therein is heat-exchanged with inside air blown and circulated by a
blower fan 51a. The second heat exchariger 52 is a using-side heat exchanger, in which
the refrigerant passing therein is heat-exchanged with inside air blown and circulated by
20 a blower fan 52a. The first and second blower fans 51a, 52a are electrical blowers in
which its rotational speed (air blowing amount) is controlled by a control voitage output
from the control device.
- [0662]
The accumulator 55 Is a discharge-side gas-liquid separator, in which the
25 refrigerant flowing out of the diffuser portion 13d of the ejector 13 is separated into gas
refrigerant and liquid refrigerant, and surplus liquid refrigerant in the cycle is stored
therein. Furthermore, a refrigerant suction port of the first compressor 11 is connected
to a gas- refrigerant outlet of the accumulator 55. Other configurations in the present
embodiment are similar to those of the 43rd embodiment.
30 [0663] o
- Next, the operation of the present embodiment with the above configurations will
be described with reference to the Mollier diagram of Fig. 106. In the ejector-type
refrigeration cycle device 10 of the present'embodiment, the first operation mode and the
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[ 0655] Ref ri gerant passages of the ejector-type refrigeration cycle
device 50 are switched by first and second el ectrical four-way val ves 53,

54 that are refrigerant passage sw tching nmeans, thereby sw tching between
the first operation node and the second 30operati on node. The operation of

he f d d I |
controf | ed B aretn iR uaBlterFE AR DRt shIr BB Tre
first el eQJ‘ODImgatlhefimurHGr\myhe/aJowe 53 is connected to a refrigerant outl et

side of a 6?@ radiator 12, simlarly to the 43rd enbodi ment. The first
el ect ri callOP®Hr - way val ve 53 is adapted to swtch between a refrigerant

passage (l(a?Hrsttdp@reﬁlthUdte shown by the solid line arrows in F| g. 105) in
12 and erant, i nl et

which a refrigera utlet side o di at o a

sidé of the fir¥t g??eﬁ'f“é%?@ﬁé‘ﬁ@é@ tgé:o;a}gqnéee/fcgdcaua%tt& F’ESE aﬁ’?ﬁ 6 e, a
liquid 5 radduhi@ehidrs aubl elp, sihderodfing@fanatZy it ahe hidwer 86k 814, 65241 lgaseant
inlet side of the second heat exchanger 52 are connected; and a refri ger ant

passage (|op@rateql he circuit shown by the chain line arrows in Fig. 105) in
whi ch the [06 §§]1 gerant outlet side of the radiator 12 and the refrigerant

inlet side of the second heat exchanger 52 are connected, and at_the sane
time, the |iquitn adsitiangEhesgontreldevice @pses the firselesticakfovaway valee 3hip be

refqi ger argwlﬂcmf‘;ﬁ&ucﬁ' 18 ﬂ’l@q'fefrfﬁ@?anf 'dfséﬁar@@%e K GhaRaRtorth sHEeqanRehbRd-

[ 0657] di schar ge-si de gas-11iquid Separator,
i n which tiniet side of g”@rfsrﬁh hefat @mhaggeznﬁl He CORECEd; pd ak th@éﬁﬂ@cwem'aﬁ bguid he

ej ector 13qh @gﬁa%ﬁ?guﬁét%ﬂjencgﬁﬂe SETnTRLEY SPERDneTBRgRIAY rfbt sRiedr 4R &2bny and

sur pl us I|qU| era cycle i's store herein.

present entiat emlsuangerdSZfarQ eonneted; andcBBes thesserensydiertriel favemway W'élVe 54 to
l'i quid-r ef t fey I

o 2o & 54 s L bk lnk DB 06 TRaPARy s
ref1a ger annlef Slda\pfrﬁyemom pbrtibre 134 efshe gjestor ilB ekl COﬂO@ﬂt@dNayd ataﬁhe@ams tinfehe

basic str ur t | -3¢ ttle

39 of theL%% ?E@%@oé?‘%ntﬁ&%% tgégér]tonﬂ et b&Fﬁl‘ééEgeS%onr@CEh%aggr@{arégf \‘kgé'? way

val ve 54 isdeofthe seedtcompefssorr aratcomectast si des of the first and second

heat exch ggéﬁ 51, 52. -Specifically, the second electrical four-way valve
d

54 is confh to switch between a refrigerant passage (i.e., the circuit
shown by the solfhugk, las skowam irotke sotid Fngyarrd®% pf Fig. Whh, cefriperant éfaulatgsriativis out | et

Si of the fir t X nge e, L1l i he.n |l e
oo o & bt e TR e AR S P ke o Do
refri gerang3jotrt thetfirst ioteat e@kcliangersgr (rrfdthlemtomkelha:ri@ﬁo&ﬁvaymbhtd@)r@fﬂwé ger ant
suction sigde of the second coppressor ar 0 C frigerant
assage (1 Dermel Rbapioe qAvoRbun B TREe AR Rg 4 Pl ERpeP Y 19 T
whi ch the gastrreﬁg,ermbumttdfehe amrkmma‘tort $t‘e—5ﬁrsbndnhlea$ora>lchAhq'ersa5@ tamg t he
inlet side of th port i f .the tor.13 cted,
andat "t he DR EREIRER B Iiroy of S T egqoeto Bl ¥ i s BBRRZE
excianger fhk fp@d throgler 5¥ (r+qﬁstaaléctz$cact0uﬂm:a$ ivelee 68) thihesecomichezbayuhesgerr 21
are connect ed
2 {— the second electrical four-way valve 54) — the second compressor 21 — the
refrigerant suction port 13b of the ejector 13 — the accumulator 55.
[0667]
Thus, the refrigerant (point a28 in Fig. 106) compressed by the first compression
30 mechanism 11a is cooled in the radiator 12 by heat exchange with outside air blown by
the blower fan 12a (point a28 — b28 in Fig. 106). Then; the refrigerant flowing out of
‘the radiator 12 flows into the first heat exchanger 51 via the first electrical four-way valve
53.
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[ 0659] Furthernore, in the present enbodiment, a thernmal expansion
val ve 57 is arranged between the second el ectrical four-way val ve 54 and
the nozzle portion 13a of the ejector 13, as a high-pressure side
deconpressi ng neans for deconpressi ng and expanding the refrigerant flow ng-
into the nozzle portion 13a. 5[ 0660] The thermal expansion valve 57
has a te P&%lur e sensing portion (not shown) provided in a refrigerant

passage at the 1gd FdfE@iramttifloRited inBNthel st 1dat E@afg&oNdis HRAPSRBaedddith The
t hermal expansion valve 57 is a variable throttle nechanism in

whi ch a
super - heat@idagre&1egpompBiope N gpated BY thafdst Rewerdan ak, 358 & 591RddPeiBt of the
second | Oy GOPPFGHSHIS %Fi?.sl(ﬂﬁt eplRAJERSEAg BN tHeSTRER: WkéhaRRE I &Skl e of

the refrigerant at the refrigérant suction side of the second conpressor
21, fand t heerfpang@- open degree (refrigerant flow anount) of the thermal
expansi on mgg 57 is adjusted by using a nechanical nmechanismso that the
super - heat e%fee at the refrigerant suction side of the second conpressor
21 i s approachedhe tefiggsarsdlovingvuied thalfigeheat BxdEeggr S1 flows intpHbefthergwl heat
exchanger j | BSi [ o) dLh . ]

passi ng the 8#‘%‘3@ e%?ylg;c aér]fg@%e\;% ' Q?ﬁ@{v&aéi %l%‘ﬁomggﬁﬂ&%ﬁ%ﬁ ated by a
bl ower f arintilthe tidranat expansiohgslve B% isdecgmpreSsed andzexpandeg-ig isdeenieadpy, and

CelRes! oI soRelE b A oBTOTNB AT R 28794, 1665 TapeRd "
sec Ogd( bl ctivee, thewmaivéden degeeeenf thesthenhaliexpansiohomlve §7 isadjisterhsa thet a sipat i onal
spee alr
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gas- | i qui dfirsegammbssor 11 besdmeshs predete@Binecfaliger ant f1 ow ng out of the

di f fuser g{%rzéfn 13d of the ejector 13 is separated into gas refrigerant
and liqui g igerant, and surplus liquid refrigerant in the cycle is
storsed ther ei n. Avittilbesgent Bowied bligsfrthathesmealt axpansiey vahvef 57 flovsfintbshe

11 i t t - fri t tlet th | at
5. Ot nor ARG T B DR PR e auh P DB ReA ) S0atid B YEg b e of

the 43rd epdrach 1BRIn isB@hB6HB10 be jetted tNevcfront (peint @28 at ipoimt @D8 tif Eigpnesent

O g e DA B oo oSl s g oroe,
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corl nuoUST BTt RO PEEdst '6MOE St FRSBFAIZE GRBANE 28 i HE. 108). " °

- [0671] :

Furthermore, the jet refrigerant jetted from the nozzle portion 13a . and the
suction refrigerant drawn from the refrigérant suction port 13b are mixed in the mixing
portion 13c¢ of the ejector 13, and is pressurized in the diffuser portion 13d of the ejeétor

25 13 (point €28 —point 28 in Fig. 106). ' '
[0672]

The refrigerant flowing out of the diffuser portion 13d is separated ‘into gas
refrigerant and liguid refrigerant in the accumulator 55 {point 28 — paint g28; point f28
— point g'28 in Fig. 106), and the gas refrigerant flowing out of the gas refrigerant outlet

30 of the accumulator 55 is drawn into the first compression mechanism 1la to be
compressed again (point g28 — point a28 in Fig. 106). _

. On the other hand, liquid refrigerant flowing out of the liquid refrigerant outiet of

the accumulator 55 is further decompressed and expanded in iso-enthalpy at the fixed
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(a) First Operation Mde In the first operation node, the control
devi ce causes the first and second electrical nmotors 11b, 21b, the cooling
fan 12a, and the bl ower fans 5la, 52a to be operated. [06651 In addition,
the control device causes the first electrical four-way valve 53 to be 10

e vorrt obRdi BpbCarLt bA% R pih SORLEE hathet e A bkl 2o

and at thes5®aows itoehe sBeondi pat dxdnahdgdrosr aatth@lﬂrétearecarcdiefaar wtai;neralaecaznul at or
55 and the refrlgeuerasfi i.nl e i de of E,ecsecond L] at exch er 52 are
& o

connect ed; VB EES copret Peat SxChangst e‘(ﬁBP'@ Qly gFOHUNg
swi t ched Sh'ééﬂ de?r@Talrhhﬁdé of fHeng)bﬂﬂuJidNﬂ aed Cl&iuﬁﬁewﬁy Wi@sécbﬁétbidﬂ\%@tfareggﬁ]anger

51 and the 15 inlet side of the nozzle portion 13a of the ejector 13 are
conriect ed, (PRI N8B T 19EIns Zein Figrd 06k hdhrefthe g PEuD letetth%tnt%rnﬂ@fmerpﬁe iecond

heat excha&g)%rd 52 and the refrigerant suction side of the second conpressor
21 are connected. [0666] Thus, as shown in the solid line
arrows of iﬂsé3 105, refrigerant circulates in this 20order of the first

conpr essor - Thé f?é’fng%%hgﬁ&sbggé%g@&f igr'g{s'rélkorﬁ:i ﬁ%treka?alngep :s"\’?ergf%tBEEh 3)the

first heat exchanger our-way val ve 54)the thernal
expansi on SeEDNE GTPHRSSIPNZ meshamism |2dn igathef eleeldicalj fut-wey 1@iver Sghand. is

gg?‘e d tef ri g&frﬁﬂ'[esééﬂtrn ﬁ'fe S%Oﬁé'ttg’rﬁ'fb?c. 0l v aﬁénlsrlﬁ%&% hIASt tﬁ@?fme,eﬁﬁ(?:roggr&l de@i&e Eihe

refriger ancondiols meratrbntoﬁeh@fdremnsﬂl secend electrical metdie 110, 2dH sudiy et (P H.ag:he rst
el St cal el LN YRS I RARERR R iARgh oS B RS Iy

el ect ri cal ®foury way val ressor he  refrigeran
sueti on potathe Jmexahurnhvelue;j smlmfytoa*h@é&akﬂmbmdfrmrdr 55. [0667]

Thus, the Lo%grirgerant (point a28 in Fig. 106) conpressed by the first
conpressi o 6 chanism l1lla is cooled in the radiator 12 by heat exchange
Wi t 6 out si de ai Thbs,anrthefirsthepdmtiowenodea nf ﬂt&aapr(epmitr&mtaﬁ&nérﬁﬁtﬁmreﬁi@ranl%) .

Then e RESFAE S0k h a8 bl b W B i Tl i
mechanism 11a is radiated in both the radiator 12 and the first heat exchanger 51, and -
the refrigerant is evaporated in the second heat exchanger 52. Thus, in the first

- operation mode of the present embodiment, air to be blown into the roorn can be cooled
20 by the second heat exchanger 52, while the first heat exchanger 51 is defrosted.
[0675]
| (b) Second Operation Mode -
In the second operation mode, the control device causes the first electrical
four-way valve 53 to be switched such that the refrigerant discharge side of the radiator
-25. 12 and the refrigerant inlet side of the second heat exchanger 52 are connected, and at
the same time, the liquid refrigerant outlet side of the accumulator 55 and the refrigerant
inlet side of the first heat exchanger 51 are connected; and causes the second electrical
four-way valve 54 to be switched such that the refrigerant outlet side of the second heat
exchanger 52 and the inlet side of the nozzle portion 13a of the ejector 13 are connected,
30 and at the same time, the refrigerant outlet side of the first heat exchanger 51 and the
refrigerant suction side of the second compressor 21 are connected.
[0676]
Thus, as shown in the chain line arrows of Fig. 105, refrigerant circulates in this
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[ 0668] The refrigerant flowng into the first heat exchanger 51 is
heat - exchanged with air inside the room blown and circulated by the first
bl ower fan 5l1a, and is cool ed (point b28 point b'28 in Fig. 106). Thus,
defrosting of the first heat exchanger 51 can be 5perfor rred [ 0669]

The refrigerant out of th I r r ows |nto t he

t her mal eﬁg‘ﬁ“sc?fcyh 351":It\9 B"?as?ﬂrélth &a@ E?B %EBWFE' vtﬁ'if Vi \Pes4. The
refrigerang3)f--ond Mohd"h@atfel%@énb@fm—* ENDEIBRE elemtaaeomways:awecsampf gwsed and
expanded i n’iso-enthal py, and 10 econes in_a gas-| %gw d t Jgase state
(poi nt b’ 25990“5?50@%”%% V?W9F57g ) NOZ&le PREN {133 0 pentegr ee

of the thgc{ lefr@én%ﬁﬂ%hm df%hé/%cc%dtaioragh Hsftr%iﬂﬁs@cbﬂﬂgrtes@rsmpem feadantegr ee
(poi nt In Fi'g he refrigerant at the refri erant suLal on side

of the f| rtgﬂe,d@mga@@éercumesneé@ﬁe@eeofptheaewer@ﬁ*a%"anwt'a of e g5@ MUK ni ddl e
refrigerangs Lo ?”ihﬁ&fle tffge(i»h?srt f@éctﬁé@%‘&%t@@ Vﬁlfé’%SW—’f {raWErst gy t he

nozzl e portlon e ejector 13, deconpressed and expanded by

t he nozzl ee>ngangebﬁl i?athErSeCW eéecmcebgwur-wawalyeﬁﬁba* RSeeandgRmpReert 21c 28
point d28 in Hé%ﬁésjlfﬁ_gﬁ’éorgtlﬁ'&ofﬁe aiﬁtécthéﬁ&%ﬁﬁfféﬂoﬁﬁ?mthe Second

corrpressmn rrec anrsm rawn I nt e ej ector romthe refrigerant
suction pc{|0671]3b of the ejector 13, by the 20refrigerant suction action of

theyet refri geﬁ-ﬁurgt n{ ARl ﬂ&oﬂdzzgie?ét tnﬁ't?c% ¢ﬂh§ 'pﬁ?ﬁeﬂtoé% dﬁrﬂﬁlﬂhe Jefrigerant

Furtherrmre the ] refr romithne noz a and the
suct i on 'r efasbager sarshmitdnm:k/\xevenselmftdnetheefurst geeration 519de; Mhﬁ ailthﬂi-rbfﬂﬁﬁ@n%n xed

e 0B oL BB A 1 € i PTGy 1 abe
106). [O067%RE deuend dient gmhangerf Shwantg theutefogeramteisdefapasiad pothd st Iidet i s
separat o0 LhendeS:r SHd St 1B pbARt A heLLoAE LIRS QLT 55
andig he gagherMdiliergdiagratn 4l Rig 1@H. oThunfin tthe sgamdr(merat\gerramﬁe Mqurembf t he
conpr 6soeFBBHTETnaR it bt BleBailp tiisdin A GRBuRY WEABEALE Bckufigd 31)®
while the second heat exchanger 52 is defrosted.
[0678]
| The ejector-type refrigeration cycle device 50 of the present embodiment is
20 operated above, and thereby the effects (B), (G), (H) of the 43rd embodiment can be
obtamed Because the first operation mode and the second operation mode can be
alternatively switched, even when any one of the first and second heat exchangers 51 52
is defrosted, the other one of the first and second heat exchangers 51, 52 can be used to
cool the room. Therefore, in the ejector-type refrigeration cycle device 50 of the present
25 embodiment, continuously stable cooling capacity can be obtained.
- -[0679] |
(57th embodiment)
In the present embodiment, as in the entire schematic ciiagram of Fig. 107, an
inner heat exchanger 36, in which high-pressure refrigerant at an upstream side of the
30 nozzle portion 13a and a low-pressure side refrigerant in the cycle are heat exchanged, is
added with respect te the ejector-type refrigeration cycle device 50 of the 56th
embodiment. The inner heat exchanger 36 is for performing heat exchange between
refrigerant flowing through a high-pressure side refrigeranf passage 36a at an upstream
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On the other hand, liquid refrigerant flow ng out of the liquid refrigerant
outlet of the accunulator 55 is further deconpressed and expanded in

i so-enthal py at the fixed 153 throttle 59 (point g' 28 -> point h28 in Fig.
106). The refrigerant fromthe fixed throttle 59 flows into the second heat
exchanger 52 via the first electrical four-way valve 53. The refrigerant
f1owi ng i side efhdeswzdadorisat 138 GnE g Or-Bessuse 899;5@?‘3@@6’[ BowiagdHEthg heat

fromair |]§\ﬁﬁg§59,fe slicféerefrfﬁﬁéﬁgt Pégﬁg@ggﬁi circulated by the second bl ower fan

52a 5(poin 106). Thus, the air blown into the
interior d0680le roomis cool ed. [0673] The refri gerant flow ng out

of 1he second Negl ,RXCRARAGE optnd fndl AUR éxﬁ%q%gérhga%eﬁm[}%’r EURFRS hest

mechani-sm 21a rical  four-way va conpr essed
in the secxozngerpo eﬁﬁimﬁﬁtﬁm’mmmzﬂ‘&ore/spemmaﬁy,tm g presentcomodsmentevi ce

controls eration of th t . b h
t hat COP &ﬁ tm@l‘ BT rg@i(g?@ng‘tat t%ﬂ% ugﬁge%?tg Sﬁ% ;cge{h%g@alggﬁ [fho%%g)llsc e dZ\lj?ce
50 i s appnefigeemnt dopiroxihmmighl y réfdgerbet pmagmfmmaﬂhaeaecwdrelba:ntqb fow-wdye 43rd -
enbodi ment. [0 5Thu n the fir i C d t
enbod: ment¥@ I\;{e gz%fefl B}egﬁiﬂ' ﬁé@ﬁ'ﬁ@l‘f &? {ggﬁg%%hﬁﬁgq& B%@a{rg?ﬁ#éger ant
di 30 har geikg.frrg@mnlt Eﬁth]fa Icp@f ommpjr@eath @ﬂbmg&tﬂs tha Jh?:ﬁemnt ’?Jdneadreﬁfn imobwt h t he
radi at or a e first hea anger e,refr

evalfor at e&@?ﬂf?@“@'@?ﬁkﬂﬁﬂ“ﬁ pis Ekilr?a @g‘? r%ngﬁeE]:gons ihieqge ‘%%ES%%%}&@BE. on -

nmode of t hgeRiMRE W tHosdetkne®ath e@bddidentbe bl own into the room can be cool ed
20by the second heat exchanger 52, while the first heat exchanger 51 is

def r ost ed. [0@16.]75] (b) Second QOperation Mde ' In the second operation

node, the contr glhedeNd SBctoR é$eﬁ‘rb@raf‘ drf @,kieedeelﬁé B0 @ﬁihefﬁmfent/\@ybo&hm i3 to
be swi tched such that the re ger ant |scharbﬁe sid a%%dge radi ator, 25 12

and the rednerajedang in HT%MOH‘PHQ'aSFa“B & Figa 98d PRAE oP% the Jnngr dheat

conpect ed, o, @aRshddk 376h§1e3é’fﬁfﬁalbir BB thd BEtibh GldetrefrRibrang OF gl seﬁ:@hdi Qbmp#edﬂorof the
accurmul at or 55 and the ref rlger ant_inlet sjde of th fi r%r@_& gﬁanger

51 are conmechasism dkwds dsrapsed (paintd3E shecial ig8tn ﬁsam ofifd to be

switched sy eH}fitﬂofvyn@ lﬁﬁfﬂhbgﬁé%‘i efiahbigh vaivele7 &f décﬂ%sé@ﬂﬂﬂﬁ H’W{-’pﬁmi hanger
52 and the he nozzl| e portion 13a of the, ej ec%ﬁ 13 ar

connect ed, b' @Oa’hﬁgaw&)h\élt‘% meqt,t@@&hteﬁg)opl@mqqt g &P BRE ORAAYOBS S 18ENTRE £ r st
heat exc hat’P\QeJth-?émBMmEH‘Le

20 [0682]
| Thus, even in the structure of the present embodiment, the same effects as in the
56th embodiment can be obtained. Furthermore, by the operation of the inner heat
exchanger 36, the enthalpy of the refrigerant flowing into a heat exchanger used as the
evaporator among the first and second heat exchangers 51, 52 can be decreased, in any
25 - operation mode. |
 [0683]
~ Thus, the enthalpy difference between the enthalpies of the refrigerant at the
refrigerant inlet side and the refrigerant outlet side can be enlarged in the heat exchanger
used as the evaporator, thereby further improving the COP. ‘
30 [0684] |
(58th embodiment)
in the present embodimeht, as in the entire schematic diagram of Fig. 109, an
inner heat exchanger 37, in which high-pressure refrigerant at an upstream side of the
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refrigerant suction side of the second conpressor 21 are connected. [0676]
order of the first conpressor 11 -) the radiator 12 (-) the first

el ectrical four-way valve 53) -) the second heat exchanger 52 (-) the
second el ectrical four-way valve 54) ) the thernal expansi on val ve 57 -).

t he nozzl e portlon 13a of the e éector % lg %’Efrh‘%ﬁ ant ou Iet of
t he accunul@EigPogion 3aERd afow-gF Séldfﬁﬁidésrgﬁﬂ rﬁt '”A &5 SXENaREed

refri gera%ddéurmhaﬁegﬁect Not theS e dﬁ&t@?—fypef rediiRratiiubgid ebvitgenant teatdegt  of
t he accunul ator 55 i xe hrottl e (-)first electrical four-way

val ve 53) embadiment r)é’hew h@&fcw&h@aer 31 i far«peyfRemisg dsadexharge hetwgen

four-way v igar bedaon port
13b of the%zry% %\‘%)ﬂo{w ccu a{egéﬁ95|e3kfn ifi;a'rlsﬁé;g? :g?na@?he@second

oper%t i on md&ief tife ﬂ@@l%p@‘g@htﬁma ri@wreswfe s rwraiﬁtﬂowws%@ghsa
switched r ation node, such that the refrigerant
BYES RS LR O f8eaa8 RO, 9

di schar ged es | on mechanismha is radiated in the
radi ator 168BH the second heat exchanger 52, and the refrigerant is

evaporated i n thgo kit b liGfle SRR egtleigﬁgﬁﬁ‘%e?}%tlﬁmﬂlfarwﬁ]eriﬁﬁéﬂf%ﬁfﬁg_”t al

t he second oper re simil ar i er diragram of
106. Thus,e;tdhamgm Ieafahel 46theerabodimentoddloof speaificityenethe peeﬂaoﬂém’ewmmemr to .

own ipto e r 0. n e whil e
P he Tt oo onctio BN B, SR R ILF losien Y bE e AR BG4 g the W1 €
refriger at refiigetare! fiowdey tioroudio ao‘hfrtglamnprpage fmmbtblm saonhd |efkecﬁmabfmer-wa\ed
above, and ther b ffe f n an be
obt ai ned. BE&R eyoc ?i‘ée ft ergqa %ﬁqno&%ﬂ%ds(ﬁ r}ﬁ ‘f 3@%&8‘%’3&5% ld%ﬂ)
ﬁan be alht RIFREErbnteh &hml@@ga\]}h presee endbemnmnzzsmhereﬁrﬁgirdrr&ﬁé bes{tavm'ldtogjaeond .
eat .exchangers 51, 52 is defr t her one,of the econ
heat exchaftrsFEMBESHEN E‘SFP%S‘@“{;@@% Ebéh"?fchP Igylatigng iy e mres it Smégé‘ﬁng&t é
ej e¢s or - t ygmileeforthegs étthe@Begyehsoditaaitce 50 of the present 25enbodi nent,
conti nuousla/ stabl e cooling capacity can be obtained. [0679] (57th

enbodi rrentf In the present enbodinment, as in the entire schematic

di agram of Fi g Vﬁl%thé@]dcm'yp&%ﬁtge@h@h@mde% somwmmebeﬁmegmommasmr e
refri ger ant at an upst ream Si

| ow pr essuPReratede a df thgdioliir gl cﬁgr@rﬁeo g’):)gf)e{bgzz' ﬁé%%%totq%aﬂ mf‘%rag‘ta:?&ed
W th respegicHafgdrg7, ehecdridhalpy e tﬁ@fsm:tgmr aitlé @@fngmhe oﬂQNe ¢i@st5£banre§si®ﬁ 56t h
enbodi nent. The i nner heat exchanger exchange .
bet #en r efMecHREML13 isdigrerged ﬁ?%@%%f’mowﬁgéﬁ&@ Ll%s) %F’&E"GIBVQ %
passage 36a:rAkeraft MWL PESthEXRermal expansion valve 57.is decreased (point b'32 ~ point

b"32 in Fig. 110), with respect to 56th embodiment. Other operation is similar to that of

the 56th embodiment.

[0687]

25 . ~Thus, even in the structLire of the present embodiment, the same effects as in the
56th embodiment can be obtained. Furthermore, by the operation of the inner heat
exchanger 37, the enthalpy difference between the enthalpies of the refrigerant at the
refr.igei‘ant inlet side and the refrigerant outlet side can be enlarged in the heat exchanger.

 used as an evaporator in any operation mode, thereby further improving the COP.

30 [0688]

(59th embodiment)
In the present embodiment, as in the entire schematic diagram of Fig. 111, the
thermal expansion valve 57 is removed with respect to the 56th embodiment, and carbon
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side of the nozzle portion 13a, and a | owpressure side refrigerant flow ng
through a | ow pressure side refrigerant passage 36b. [0680] The
basic structure of the inner heat exchanger 36 is simlar to the inner heat.
exchanger 30 of the 45th enbodi nent. More specifically, in the present

enbodi nment hi gh- pres e refri ant str am si de.of the
nozzl-e porq(P)S‘fjre 1§§ag$§5p¢ﬁéefpgeranbsgpgag§ q?ﬁ/ﬁeetnﬁp(ﬁ Ght %f%tryrﬁoaéﬂ%ﬂﬂg dassage
fromthe S@r@@ﬂd'rtﬁ:bﬁféﬂrge@@tt dyelel - BEer wahliguraforisantthe préventrembedipensiaan val ve
57. In contr ress side refrigerant in the cycle of the
present erfdi rrFBr‘i'E‘OSﬁSOftt fr’f@rem%ggiﬂmt to be drawn into the 10second

conpr essi %69ﬂchan| sm 2la. OQther configurati ons | n t he present enbodi nent
are simlar to those of the 56th enbodi ment, Wien t he

ej eét or-type r eifieydraeirgar-pererigastiencysis Q?V‘C? ﬁgo e DESFENEPRRAImRMNES i s
Operat ed, @grdtBy ttﬁ@ ré\f'ﬁéérérﬁrdls@hétﬂé@ﬁbﬁfthg hgst c&rﬁ&esi&)‘ 11 EQ:O@!EQ"@@‘IE%HI&& the

I nner heat 1? exchanger 36, | py of t suction side refrigerant of
t he seconcrl:)cmﬁ)aéeetraxﬁhameharﬁdsaﬁrazmdlat@' mm&%&e@ﬂ $950nchheat gchanggisicdt ' 30

in Fig 108) ’as%‘g]f} MEII!%‘”% 5%599’0 tiﬁ? r&{ gl'r'bsgﬁ‘rjj@gthﬁ relﬁb‘érﬁﬂt bé%%lﬂ ‘th%u%mer rral

expansi on valve ase ornt
respect t dhesadiatoniiddindghe heah excharges @5t @ﬂtat@ is icoaledhin @ éurterrat:ﬂtleﬁt staﬁe 56t h

erba mont Yk Baleondensed (bt a4 pRink B3 "8 pEE ML B Ag 2L 0 Bl S med.
Fur.t her nor[@p9@ly t he oper at_ ion of the inner heat exchanger 36 t he ent hal py
Choma’he 1 oo kG Mo o ARInBHENASRSE NSPL B8 iorhRETAL
250per at i camdnaedend i€ &8dhangers 51, Shilsys intocdhe nodzl poytiah 3aef éncejetiot 1dodm t he
enthal 1 ookl SELALP LRI o 35,94 KRRl A8 P2tk bl
evafgor at or 134 ib elechrypresaetifant dxpamidediatdhe hezzleQRrtiG0] T6iB430-¢r3Bipy (poibbbiBdrent )
g S o R
upstream sfpgerpf the 156
Thus, even in the structure of the present embodiment, the same effects as in the
56th embodiment can be obtained. Furthermore, improvement in the COP, due to the
20 recovery energy amount in the nozzle portion 13a, can be obtained similarly to 50th
embodiment. '
[0692]
(60th embodiment)
In the present embodiment, as in the entire schematic diag_ram of Fig. 113 and
25 the Mollier diagram of Fig. 114, a discharge side evaporator 14 is arranged at a
downstream side of the diffuser portion 13d of the ejector 13 and at an upstream side of
~ the accumulator 55, with respect to the ejector-type refrigeration cycle device 50 of the
- 56th embodiment. Other c'onfigurations in the present embodiment are similar to those
of the 56th embodiment. '
30 [0693]
| When the ejector-type refrigeration cycle device 50 of the present embodiment is
operated, the cycle device 50 of the present embodiment is operated similarly to the 56th
embodiment. Furthermore, as in the Mollier diagram of Fig. 114, the liquid refrigerant is
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nozzl e portion 13a and a |l ow pressure side refrigerant in the cycle are
heat exchanged, is added with respect to the ejector-type refrigeration
cycl e device 50 of the 56th enbodi nent. The inner heat exchanger 37 is for
perform ng heat exchange between refrigerant flow ng through a

hi gh-pressure side refrigerant passage 37a at an upstream 5side of the
nozzl e por@viaBerateskat the disehargmsige ewparaorsidde therafiigpserdistate frowi pRNtMBe Bugh a

| ow press i-ge i ¥y 370 T 0 : i

struct ur eL%C?nttsﬁﬁ"eé’ %meﬁéew %@H%QE aanger '@#Posr{'s ﬁﬂé}eaﬁ?ret A P]ﬁghl%l)lﬁéﬁ} bﬁvevgli

exchanger f30 148 camalsa 5e lsoejat byl theetischardsrsidessyepertiocdfl y, in the present

enbodi ment[tﬂﬁé the high-pressure refrigerant at the upstream side of the
I'0

nozzl e por 13a is the refrigerant flow ng through a refrigerant passage
frorf t he secondThd eeftigersaik ik oavaparped dh vile5disthargeh esideh evapratex pleinst an  val ve

57. In co r e si r N j he

o on, LRl W S5 B BB S ARE A o H1Re HER b
conpr essi arsedsithe egapofdter. in@hé éirst @ad seguddtcabechamgar Bl (52 s hit ienhack ment
ol ector - T yPEPIER SCR BRI e e TSR LS Br e RPN | <
oper at ed, fast iandt becoWd! heatr exihaggas 81, B2,9 refligélantheviieatepeinati diffeeht t he

i nngr heat exc?agn er 37, the enthal py of the suction side refrigerant of
the'¥irst €BWS i“BR®-20mechani sm ha' i s i ncreased (point g32point g 32 in

Fig. 110),[o89s] t he enthal py of the refrigerant flowing into the thermal
expansi on val ve_57 is, decreased oint b'32-point_b"32 in Fig., 110), wth
Feopect to. oot hTEMbUAFEHSNERIAOR: S e reos PhMeIFT OB e Mde ot h
enbodi mentg dfifO&td. Zed Baled o8 \welbwi tBmbBte [(0ICC U@ °0f, daheldifs &ddlededtlingli ment
the sane effects as in the 56th enbodi nent can, be obtajned. Furthernore, by

: b
t he oper atd¥napie pide SVAPRIAORSKY Tk Enamper Wil theSage: ARG 28I iR FBp <R

betiugeen t hanigaimahidapsbeodbibined.r thmg%?@fﬁr- e et &ioni Gekalick Bb &) afy de and
the refrigerant_outlet side can be enlarged in the heat exchanger used as
an evapor &rofiaftnyStsEbadinegntedte disthssgige eyarermier 14mrvbe agdadne cop.

30[ 0688] ([‘@gg@l enbodi nent) In the present enbodinent, as in the
entire schematic diagramof Fig. 111, the thermal expansion valve 57 is
renoved wiEAstemBbasimeRty t he 56th enbodi nent, and.carbon o

In the present embodiment, as in the entire schematic diagram of Fig. 115, an

20 inner heat exchanger 35 similar to the 53rd embodiment is added, and the discharge side
eVaporator 14 and the blower fan 14a are removed, with respect to the ejector-type
refrigeration cycle device 40 of the 51st embodiment.

[0697]
The innef heat exchanger 35 of the present embodiment is adapted to perform

25 heat exchange between high-pressure refrigerant flowing in a refrigerant passage from
the refrigerant outlet side of the second radiator 122 to the inlet side of the fixed throttle
39, and the refrigeraht to be drawn to the first compression mechanism 11a. Other
configurations in the present embodiment are similar to those of the 51st embodiment.

© [0698]

30 When the ejector-type refrigeration cycle device 40 of the present embodiment is
operated, the refrigerant flowing out of the diffuser pbrtion 13d is evaporated in the
low-pressure side refrigerant passage 35b of the inner heat exchanger 35, and the
enthalpy of the suction side refrigerant of the first compression mechanism 1la is
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dioxide is used as the refrigerant simlarly to the 50th enbodi nent,
thereby configuring a super-critical refrigerant cycle. Qher
configurations in the present enbodinent are simlar to those of the 56th
enbodi ment. [0689] 5Wien the ejector-type refrigeration cycle device 50 of

the present enbodinent .i.s_operated, rhe refrigerant discharged fromthe
first conpP@s&sd h@'qtsﬂgoolpgw(zigﬁgt]ﬁehgaailg)(cpryg %%géo%QEItﬁ%Wé &t used
as a radi abehander 3Bead inrthé MuNkr siRgent ohEgt 1 85 ClFanBeh®re the 2A3thaly df ithd he

he refrigerant passi t hr ough

Mol lier diagramof Fig. 11 At this ting ng t
the radi at GHOEBrE AQMPHouh @ SSond raton 2 Hetiunbes GO b2 R Tantbe Ja
super-critggaligstate iow thout being condensed (point a34 -4 point
b34point b' 34 of Fig. 112) [0690] The refrigerant flowi ng out of the heat
exchanger Wé_%%l] as the radiator in the first and second heat exchangers
51,52 flows int @tﬁéﬂ%pé»?ﬁaﬂl §4sﬂﬁi[il_atﬁ't9ma%%ﬁtr%fSIEP&nﬁéﬁﬁEﬁH_ ﬂftﬁ%é{'tnﬂteﬁe es%ﬁgond

el ectrical four-way valve 54. e refrigerant flowing in 0zz
porti on 15mRpdigenfe centipe a6ty Calhexiehip dhelsdctivn sidecevapiaias 1soand die 9e@ae i n

i so-entro | 3y TE B ?1%4 i i operation is
simlar tgéf{eg%?dsg? @F\gd%g%)h rlr‘lﬁ)]gh I rrecrfllteﬁtbgg@qﬁ]%% be &%Eg even in the
structure [870@he present enmbodi nent, the same effects as in the 56th

enbgdi nent can ( i e, t ok to the
20r ecovery energﬁjimﬁpgﬁtfﬁgisﬁozz: gﬁpeglrt’m%o%“w ogatﬁe E%ﬁg%%@:l f}]oggﬁg
simlarly i %02 Mogzeopkrtient 133 (6IRE Yreecdssawbotiuneht and rtheraby ghe sEOR

enbodi nent; I I : cgg‘m i i w1 ﬂf i C%JJP?’ .1 he
Mol |'ier, di'&“&?@’%“%f‘{ é%gﬁéqgtitéﬁeg [ sc%gﬁ%'g’ @%e evgif) r{rtg'feor ﬁf&in% tﬁ??’“&%bed at
a downst r et sxahengdr 32hcardbd bioksimed siomitarip o 33d endbodimeendj ect or 13 and at an
upstream sq'ogg ]of the accunulator 55, with respect to the ejector-type

tion

refrigera cycl e device 50 of the 56th enbodi ment. O her configurations
i n the prd$end emrbdiciengnt are simlar to those of the 56th enbodi nent.

In the present embodiment, as in the entire schematic diagram of Fig. 117, an

accumulator 55 and a suction-side gas-liquid separator 55a similar to the 56th
embodiment are added with respect to the ejector-type refrigeration cycie device 50 of
the 61st embodiment. |
20 [0702].
The suction-side gas-liquid separator 55a Is a gas-liguid separator in which the
refrigerant flowing out of the-suction side evaporator 16 is separated into gas refrigerant
and liquid refrigerant, and surplus liquid refrigerant in the cycle is stored therein. A.
refrigerant suction port of the second compressor 21 is connected to a gas- refrigerant
25 ~ outlet of the suction-side gas-liquid separator 55a. Other configurations in the present
embodiment are similar to those of the 61st embodiment.
[0703] .
Thus, when the ejector-type. reffiger.ation Cycle device 40 of the present
embodiment is opera,ted, it is operated similarly to the 61st embodiment so that cooling
30 action can be obtained in the suction side evaporator 16, and thereby the same effects as
in (B), (F)-(H) of the 43rd embodiment can be obtained and the COP can be improved
~ similarly to the 26th embodiment.
107041
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30[ 0693] When the ejector-type refrigeration cycle device 50 of the
present enbodi nent is operated, the cycle device 50 of the present

enbodi ment is operated simlarly to the 56th enbodi nent. Furthernore, as in
the Nattier diagramof Fig. 114, the liquid refrigerant is 158 evaporated
at the discharge side evaporator 14 in the refrigerant state from point 06
to point P36, thetehyoebitaianiirevdnedie alasrrbonihediiuidormpFéssivefiorbeth gier bl own
by the blower fan 14a can, al so be cool ed by, the di scharge side apQr at or
14. [ 0694] METHER &SP bje?%ﬁ‘ei SECQNAOF RS ?’ L b[yﬁge ar 8!95?@%3%9“H‘€%gq;§§or at or
14 at a t effjgethatdiicBoiigd ehstifan sepgatoefosl gar amd pesamosabodimetie oty teure in
t he heat exchanger used as the evaporator in the first and ,shecond heat
exchanger scg4mulgier Sragd thesﬁucw-ﬁﬁ%%ﬁ-w@?@ém&@éaé\%w&"ﬁ%r OMFVERA™ he
heals exchapgeps wgedcammuidtsr 3R MO uMohtide b@@!iédid skpatadr SHaoRdy Nrat
exchangers 51, 52, refrigerant evaporates in a different 10tenperature
zone. [0698pvided. Thus, in the present enbodinent, air in the roomof the
refrigeratc[gg@ where food, a. drink, etc. are saved at a |ow tenperature (0 C
- 10 O, can %]e al so cool ed at the discharge side evaporator 14, for

exanpl e, ~wiihe ethenembadimestsect s as in the 43rd ‘15enmbodi nent can be

obtained. In thﬁa&?h@%@ﬁm‘{%@@n rl@itn‘lilf iﬁ’ﬁfé%ltﬂogt'ﬂe%ﬁb@dgs%ﬁbé?ﬁiiﬁgod?ﬁ!eﬁ@y%@igg of

56th - 59th enbo di scharge si de evaporator - may be a .

[ 06@6] ( 61lbe faiohid variouy defarnationp aesspassiblenbodi ment, as in the entire
schematic '@@l‘ram of Fig. 115, an 20 inner heat exchanger 35 simlar to
the 53rd i ment i s added, and the di scharge side evaporator 14 and the
bl ower fan-14a €h)elnr ého\abdye-desdibed spsnettiveo embedisjents, dhet fjple andf sacgrd at i on

Yl 9oV iyl S5 115 SRR TE Sy L Tl i e
However, the first and second compression mechanisms 11a, 21a and the first and
15 N second electricat motors 11b, 21b may be constituted integrally. 7
[0707] .

For example, the first and second compression mechanisms 11a and 21a and the
first and second electrical motors 11b and 21b may be accommodated in the same
housing, and may be constituted integrally. In this Case, the first and second

20  compression mechanisms 11a, 21a may be configured to have a common: rotation shaft,
so as to drive both the first and second compression mechanisms 11a, 21a by using a
driving force supplied from a comrﬁon drive source.

[0708]

As a result, the size of the first and second compression mechanisms 11a, 21a

- 25 can be made small, thereby reducing the size of the entire ejec'tor—type refrigeration cycle
device.
(07091

(2) In the above-described embodiments, an electrical compressor is adapted
respectively as the first and second compressors 11, 21.  However, the formation of the

30  firstand second compressors 11, 21 is not limited to it.

© [0710] |
' For example, a displacement variable compressor may be adapted to adjust the
refrigerant dischrarge' capacity by variation in its discharge capacity, using an engine or-
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25 heat exchange between hi gh-pressure refrigerant flowng in a refrigerant
passage fromthe refrigerant outlet side of the second radiator 122 to the
inlet side of the fixed throttle 39, and the refrigerant to be drawn to the
first conpression nmechanism l1la. O her configurations in the present

Gl et or < 1 e ke PF Pt SHTCs cite (e o 5L TG YLl A ROTERE i s

operat ed, dbhfgured b\i/ Wcﬁiﬁac&h@mmamatombretm dmnfemssmely,mmtedemspmdmest
evapor at ed in the

oW pres ure si e assa e.3 nner
oar exchaRTBIEsSE, MaNGCLRES EhEHBFhIECETERETS CChERS SRRy BY JEEIETENor 1 he
first C0”Qihgﬁgﬁh%%é%hé&loﬁ%t&ﬂ@dhﬁné%rcé fl@fn@dﬁt@dubmi dftanf @€ctropeighéticg38 i n
Fig. 116) e operation of the 1 nner heat exch er 35, @an t he

Mol IBi er ducaéefamiafth!w@se: theeeleqgmagRetiR R ECh sareesatst T= rggicap I9%er ant
fl ow ng oq% £ the second radi ator 122 decreases (point b238 -4 point b2' 38
in Fig. 11? 5[0699] O her operation is simlar to that of the 51st
enmbodi ment{07THus, in the present enbodi ment, cooling action can exist in

th ti f
(F)e ?llfi)C : (rjlnt ?\Iedﬁ})rd en%ﬂ‘g‘é&ckﬁpg%ﬁﬁgehﬁ%@gﬁﬁrgg 6regd7ngerfﬁt %%( Bé’m[;s)rl@'%(lmarl y to

the 51st enédhanisesmaybeeused s dhgfirsband monfémm@reswl A%3wi ng into the
no%l e po:@bﬁ; 13a is not unnecessary reduced, and thereby the COP.

i nprovene n be obtained. Furthernore, inprovenent in.the COP, due to
the inner heat dhahepresat,entmdinentomn aiestatitypereirigeajion @Y@ﬁ@*@rﬂféhﬁ rrent

[eg'Z?rl]e ggﬁéﬁ%ﬁ%ﬂ% %etd fI‘—Dlrga. reﬂd}_ra'itgﬁ %@ﬁ‘iﬁ aﬁg?ﬂ%@ﬁ%e uctl on SI de
gas- i qui dimmr aherpréﬁmt divention i oot ligiteétth bl er@npleartbe sjerder-tpe h
et e rohBr o) b obER§ LARIEAL PUe | Ror Y 80 SRRt B RIRL |
gastd i qui dros apdaoat sir-comitidmingh ot e rif corgitioant 161 ewvelgcleut Toe aje@osiypei on
Pt oo e ey B TR BT e AR T R B o
A refrigertarde Isacekahangad h ajrﬁeatihgopetabmimderpressor 21 is connected to a
gas- refrl[%ergft _
(4) In the above-described embodiments, a fixed ejector, in which a throttle
20 passage area of the nozzle portion 136 is fixed, is used as the ejector 13. However, as
the ejector 13, a variable ejector, in which the throttle passage area of the nozzle 13ais
variable, may be adapted. Similarly, as the fixed throttle 15 or the second fixed throttle
53, a variable throttle mechanism may be used. '
[0714]
25 (5) In the above some embodiments, a.flon-based refrigerant is used as the
refrigerant for a refrigerant cycle. | However, the kind of the refrigerant is not limited to it.
For 'example, hydrocarbon-based refrigerant, carbon dioxide, etc. may be used.
Furthermore, the ejector-type refrigeration cycle device of the present invention may be
configured to form a vapor-compression super-critical refrigerant cycle in which a -
30 refrigerant pressure on the high-pressure side exceeds the critical pressure of the
refrigerant.
[0715]
| For example, if the ejecior-type refrigeration cycle device without having a
162



250utl et of the suction-side gas-liquid separator 55a. Other configurations

In the pr
[0703]

t he present enbodi nent

esent enbodi nent are simlar to those of the 61lst enbodi nent
- Thus, when the ejector-type refrigeration cycle device

40 of

is operated, it is operated simlarly to the 61st

enbodi ment so that cooling 30 action can be obtained in the suction side
evapor at orhigigpregside side degymprasicianganstagary tashe hstEgybodirmnt jsgonghitutade 43r d

enbodi nen
26t h enbo
the |iqui
conpr esso
gas-1liqui

5one of t
may be pr

ment it can preven

L ! N . £ Cort
fos %uéfaﬁ;ggﬁeﬁ%@my&ég,r E@g@g@ﬁréswewﬂnéhgh tpﬁefeswe Re
checomps bighen therebymlanging énd pressure gifigranss Getween dhel prefigure o€ Bied

he

probl em of

de

et ph e B AR, Pt 0 o R o B3k SR L R or 55

and 5t he suwessore sf the refagerbitoafitte sefdgerantorutiebside ptthermpzild edrtiondie wéthe any

SRGES] byt 3Ry e SEL RN € SRRl ferehBtanes,

55a
resent

i nvent i on the refigelaniviniet dide of threnahle\pertites t3a delkhe rbfidempinatsthe aefdgdranthe

fol |l owi ng
above- des
11, 21 ar
However ,
and' 15sec
[ 0707]

R 917 oL FO PR Bl o R EL Bhfrach Ry dremms e ek

eeriep@darasuntonpr essor s. confi gured respectively separately.
hﬂgl& rst and second conpression nmechani sns 1la, 2la and the
ectrical notors 11b, 21b may be constituted integrally

Furthermore, when the super-critical refrigerant cycle is configured in the
ejector-type refrigeration cycle device, a pressure control valve may be used as a

. high-pressure side decompression means. In this case, the pressure control valve

15

20

25 -

30

adjusts a high-pressure side refrigerant pressure to a target high pressure, based on a
high-pressure side refrigerant temperature at the refrigerant outlet side of the radiator 12.
Here, the target high pressure is a value determined such that the COP becomes
approximately in maximum.

[0717]

The pressure control valve may be configured to have a temperature sensing
portion located at a refrigerant outlet side of the radiator 12, and may be configured to
generate a pressure corresponding to the temperature of the high-pressure refrigerant at
the réfrigerant outlet side of the radiator 12 within the temperature sensing portion, so as
to adjust the valve open degree by the balance between the inner pressure of the
temperature sensing portion and the refrigerant pressure at the refrigerant outlet side of
the radiator 12. '

(6) Furthermore, the above-described 1ist to 10th embodiments describe
'regarding the ejector-type refrigeration cycle device, in which the accumulator 24 is
arranged at the downstream side of the diffuser portion 13d of the ejector 13. However,
the configuration of the ejector-type refrigeration cycle device is not limited to it. The
second compression mechanism 21a may be arranged between the refrigerant outlet side
of the suction side evaporator and the refrigerant suction port of the ejector, thereby
forming another cycle. Even in this case, the ejector-type refrigeration cycle device can
be stably operated. '
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For exanple, the first and second conpressi on nechani sns l1la and 2la and
the first and second electrical notors |l b and 21b may be accommobdated in
t he sane housing, and may be constituted integrally. In this case, the
first and second 20 conpressi on nechani sns l1lla, 2la nay be configured to
have a comon rotation shaft, so as to drive both the first and second
conpressid@?MEphanisnB 1la, 2l1la by using a driving force supplied froma

dri 070 . Si .th t
o oacond comlibaSpoRE descrivests embadmBliy” ShE% ele, B Roflaratd o
{St;l(u)gi ng téjécte:r-tweCréfri‘gbamemltﬁwle t<):le}nee:t10r 40 y:kbmdis qfrn%\naamr aith armlyct;hel ffa“stj?vd ceI

n above ribed, enbodi ne ect.rica

conpressorschndad%ﬁg?%ﬂgsf% %&‘PO‘&W ég 3t i r SPWEYRY saéj@%‘ﬂgal P&t s 11,
21t alLb\Ae;/eﬂéqect:ﬁdn%nf PEYBE proRided. tmeﬁﬂf\pléﬁzin @ddloﬁﬁémﬁpbrmmwbsan’rsngb&l in2l is
not limte i S ment _var i
conpr essor P3# li% th f&?ﬁﬁﬁ@&?”t %d%aya&ﬂfat?fhéban&fﬁ {'fg Ch @g?:l@ afy by

variation idinprbssioh ﬁiéd‘h%h@@l RAPBE biavidet $6 B@weThheth@i r@ﬁflg@tfanﬂﬁdmn@ bet dfithe as a
driving source. In this case, the discharge capacity changing neans is

confi guredaW*Qﬂabe‘@PQ‘@F%cerrent vari abl e conpressor. Alternatively, a
fixed-disp (Feeent corrpressor may be used to adjust the refrigerant

di scharge capacity % interrupti régl% changl ng. the connection with a driving
sout®e, using i feinrthpebeve-dgscabe 7 orrippasiments,dhg segion sidlegYpROTBIQE e, t he

el ectr Omagﬂ@ts Blagttﬁé‘uﬁﬁ%gl@é 1St SkcAARENANE IS ARARAM 12 @fe@éwamer@@@@r

[0711] he sane- e conpressi on nechanismor different-ty
conpr essi oheatwﬁaaﬂggﬁﬁarnashamg heddtoabe aFaosnhess: Qﬁ‘dthﬁé@ﬁﬁérycélﬂ??feﬁ%% 11,

21, 10[ 071¢)e mq / be cor copfi éﬁrel:l ”su.@ch RS R-EioFEROHeATRREhangér B fﬁﬁ; %ﬁ&gﬁﬁ' ed

refrigerati’on c resent I.nvention ;s use _
refrigerat asatrine@aterloeheat eacmﬂ%'zﬁmb‘.g& &digtertZananie euvigoeed asdiiptarior feps-

Pt I ger ot PERNGR i BGha eh B thdis Rk SXECor hEr € BERAd VP
ai r condi t [(idef
| (8) In the above-described 7th to Sth embodiments, the thermal expansion valve
17 is used as a high-pressure side decompression means. However, an electrical
expansion valve may be adopted for adjusting a throttle opening degree (valve opening
20 degree) with an electric control signal from the outside. Alternatively, a fixed throttle ‘
mechanism having the safne' structure as the fixed throttle 15 may be adopted, without
using a variable throttle mechanism as the decompression means.
[0721]
Alternatively, an expansion unit may be used as the high-pressure side
25 decompression means or the low-pressure side decompression means (fixed throttle 15).
In the expansion unit, the volume is expanded 50 as to decompress the refrigerant, and
' the presstire energy of the refrigerant is converted to the mechanical energy thereof. As
the expansion unit, various displacement-variable compression mechanisms such as a
scroll type compression mechanism, & vane type compression mechanism, a i‘otary piston
30 _ type compression mechanism or the like can be used, for example.
[0722] '
In the expansion unit, when the refrigerant reversely flows with respect to the
refrigerant flow in a case where the displacement-variable compression mechanism is
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15 for indoor air-conditioning or an air conditioner for a vehicle. The
ejector-type refrigeration cycle device may be used for a water heater for
heating water that is a fluid to be heat-exchanged in a heating operation
node. [0713] (4) I'n the above-described enbodi nents, a fixed
ejector, in which a throttle 20 passage area of the nozzle portion 13a is
fixed, is wsadanshd hempieesbormddBanistoyehee mechanitaheenejgyctar be Jutputvahileabl e
ejector, in_which the throttle passage area of the n I 3a...s.vard abl e,
may be addis{igran; FWR{?SSEQ%yh%(pﬁ?(g%%ﬁehm%’@?'e Iﬁqg %@@%@%@8’%@8 |elxed ,
throttle Sdispl@eviht-ddtadle donirédspnmeahanssmarele beedusetie ekpeftith E( 5 I n the
above sone enbodi nments, a |ion-based ref hjefgerant. S L{:SGd as tthe refI{ej gerant
for a ref rinfefasRt they TEHON BIREPE FECOYETRd [} HRE BXPAREN MOt S0P AYPHE o5 8 :
i mded tomkthankare mpl e, hydrocarbon-based refrigerant, carbon dioxide,
etc. may be used. Furthernore, the ejector-type refrigeration cycle device
of the prel¥R8l i nvention may be configured to form a vapor-conpression
super-critical ' ichiendhiy @it RBFrahe iegeindidh uBl aeybedisen t he
hi gh- pressure SF: e&gg@g@‘gﬁs&fﬁ?@f?ﬁ ’ggy pr%ssure of?gﬁe refr?ﬁZr ant, [0715]

For exanpl @ aistpplerseniplopaver soyise of die figbend sREANE FRMBregRiot BECHi S But fhavi ng

a_ hi gh-praseuge tﬁé_gﬁerggEﬁﬁi&haﬁiﬁitﬁ’é‘e@?@ﬁct%i‘ﬁde%ﬁrﬁgeﬁaﬂoﬁ briclgdvicewlopé ment

is constit ds a supercritical re erant cycl é, the refrigerant
pres&ur e. oimprovedhi he prashanicab epergy ubas Eieyedansiom 8Pk pavehf 8565 g2 t he

pressure djff [ %edtn : ssure of the refrigerant at the
refri geran{jlf“lj"?#gc{m% e ;@%ﬂ?&ﬁ%&@;ﬁ‘e portion 13a of the ejector 13 and the
5 pressurel@®4t he refrigerant at the refrigerant outlet side of the nozzle

portion 13a of ' o T e Ve dli t he
ent hal pi es of t%g'e?%rrﬁ‘lﬁ%’eélgcr]‘\tﬁ caaltt‘:‘l?lké ﬁ’g (Hg'f ?‘?8@@4&9 IT %I %étn%gal% _egoﬁg\rﬁqﬂ%zzl e
portion 13aextanct mhehimeef Fogexantleaa fiywiheet afayibgeusedtasdhe exsterian mactine.t Ha

nozzJl e porti.on 13a ¢ .enl i S| ot r ner
ot PI0H? Sasts e AbcRe] AEEE burd BHAR hd BEEIEh it M S SRIES X £70r 0¥
cycle is crintiigonedy.i Mdrbeveejzatring-deyjpe (spifal sprngtmanbe yeedasithe ederion

pressure contr.ol valye m . 1,9h- I | ; ion
Teans. | n (HEENEasD, 0 B8 RSB Pedh ForHERET f SRpPEATRATES 0
si de refri gerands 7 essticrenetgy. a target high pressure, based on a 15°

hi gh- pressr{i?ezéii de refrigerant tenperature at the refrigerant outlet side
of the radtats 12. Here, the target high pressure is a value determ ned

suchot hat the CQB) hvgictomespeap s aké st &b y7thnembodimremts, ROFULAPn-side gas-liquid
separator 24a may be added, similarly to the 8th embodiment. In'this case, only gas
refrigerant separated at the suction-side gas-ﬁquid separator 24a can be supplied to the
second compression mechianism 21a, thereby preventing a liquid refrigerant compression
in the second compression mechanism 21a.
25 [0726] -
' (10) In the inner heat exchangers 30-32 of some embodiments described above,
there are described regarding the refrigerant flow direction in the high-pressure side
| refrigerant passage and the refrigerant flow direction in the low-pressure side refrigerant
passage. The refrigerant flow direction in the high-pressure side refrigerant passage
30 and the refrigerant flow direction in the low-pressure side refrigerant passage may be
arranged in the same direction. Aitematively,_ the refrigerant flow direction in the
high-pressure side refrigerant passage and the refrigerant flow direction in the
low-pressure side refrigerant passage may be arranged in different directions..
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The pressure control valve may be configured to have a tenperature sensing
20 portion located at a refrigerant outlet side of the radiator 12, and may
be configured to generate a pressure corresponding to the tenperature of
the high-pressure refrigerant at the refrigerant outlet side of the
radiator 12 _within the tenperature sensing portion, so as to adjust the

val ve opeﬂ d&gr ee by the bal ance between the inner pressure of the

tenperature sen '1?91 ESHéﬂo@@-d@gﬁlbbﬁ‘ﬁlﬂﬁﬁorﬁ%'éﬁfi&bmﬁfeﬁfssEHeetréFmél@pér%Toh' ger ant
outl et side of he radi ator 12. (6) Furthernore, th

above- desd@VBed s ¢5e¢ 85 Ut HOk-RIRSBlNASIfieegesBicsHen Megas: ¢p r’ibatt%@lpéj’ gedtor - t ype

refrigerat at the
o e cardeBfegtofthereRietsifpe 4 bblint dREBGAL TN RENd . Ll Aibagadan: (o
conf®i gur athe@wn@‘.f a tpr@etqr@ﬁtedwaWpeHewe\fan@ethammai @xwtsloe V@@eurw hesadested i mi t ed

toit. ?F}%t ﬂgaleF ea: Gﬁrbé’ or T Pé”r‘ﬁ%e?%ﬁtzétathgariéfr Erafit o g{‘%eéi'debet pen the

refr|gerant ou € suction € evaporator an he T efrigerant
suct i on pauttiar sidehevappratardib, becorsesd prefdetamningd yakbeher cycle. Even in this
case, the [ﬁbféit or-type refrigeration cycle device can be stably operat ed.
[0718] In the above-descri bed enbodi nents, there are descri bed
regardi ng t he efetionekey@s thef high@ressirensidy decoropression t@ang)Oart keBectricsl

ol o i Venlelfind b ShoBE'es GG e & WRRERNpRRAEEHARIOAe o

an additi ajmgl'eee;mt{h?mi!ectﬂgnnggtg@ stgr?}[ahflgzecthé outsitdeal {Qttdrz]rglaﬂi\ldv, bifixed dodottien si de
e )

Toahant s mmgreREm AR dhe SIS S a<Hhe 185 BiPb BTy 67 SRS o e

addi ti onalusmgaaomnablerthrott{bmeihah&ﬁias the dé@nmbssmudea‘srl bed 1st to 7th

enbodinenta he suction side evaporator 16 is used as the using-side heat
exchangeri 5 the radiator 12 is used as the exterior heat exchanger for

radl}sati ngdheat Morcbhe, @ﬂi}gﬁéﬁﬂé@n@ s;@”ltéécbmpmﬁbﬂ afayns thah @atreovea fﬁc}t@i:tf@ may 36
conrigure Suc e sucgti.on e e r ma e, conftigure
o e e TERBPOAR AT deEE g IR ke £200r BN e TR E ALy B ORI GaRE as

L hetl nt er ifRFthBfadre LGRXSHBRNEL torft@ vIea Y tigsdribed rie thid Qﬁh&mﬁboﬁhﬁén’c infayUseed to
ea al r or

MERI A e N N O e

si de deconp 7§§5| on rreans However, an el ectrical expansion valve may be
a

adopt ed for jUS athr ttle ni . ree (val ve openi ng 20 degree)
w t41 an el ectrlQ:1L (ﬂ 0%g- B?P&F'b?‘?g}r? Egd"@ﬁ s EhfeexpANgien Wt 7Q181U5ed 35 3N xed

throttle nghpR ¢ ﬁu@tld:d“ﬂdé BEcoRIBssh Nyl eH@Revel Qlsbiit Bthet Em@b&h@m@ may
be adopted, w thout using a variable throttle mechani sm as t he
deconpr es ANGFXPRRSIGTSUNIt may be used as the suction side decompression means. ~ Similarly, the
expansion unit may be used as the high-pressure side decompression means.
[0731]

25 ~ {13) In the above-described 17th, 18th, 21st and 22nd embodiments, the
accumulator 24 is arranged as the discharge-side gas-liquid separator in the ejector-type
refrigeration cycle device. However, in other embodiments, the accumulator 24 may be
arranged at a refrigerant suction side of the first compression mechanism 11a. In this
case, the gas refrigerant separated at the accumulator 24 can be supplied to the first

30 cornpression mechanism 113, thereby preventing a liquid refrigerant compression in the
first compression mechanism 11a. A '

[0732] '
Similarly, in the above-described 37th embodiment, there is described regarding
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[0721] Alternatively, an expansion unit may be used as the high-pressure

si de 25 deconpression neans or the | ow pressure side deconpressi on neans
(fixed throttle 15). In the expansion unit, the volune is expanded so as to
deconpress the refrigerant and the pressure energy of the refrigerant is
converted o necha i.cal.. ener t here vari ous

. t he. expansi qn .unit
ot B ol Sk TP PSS h R el R et 1B, Sk T B SRR Py Beatth
ggnpr essi ommmaangem ra)w@ree it ysﬂﬁzr ceormrjmtglr)a smﬂbme’de rgas«aqmr@tslarbaratbgitzg]n

t e Co r si on nechani sm or t n e se Qr ex e.
oY Pe R B AN a0 2t e et suefon G6€ of A8 sepa 28 Mbrebs o earisT Msnoat o
the refri gﬂﬁ@ntonfyl gié réFn@er@rﬁS@p\éﬁ@écﬁat ({5 du@a@h@@err%astrrq\mr saphlLoCOMPBESSI ON
mechani smis t@f‘%; t he conpressj on nechani sm t mechani cal energ can
r

be out put %Hﬂpfl gAY GORPHRSERPIESAREThy Lax HRETEh PrevsBting 12y Heid For

exanpl e, are‘ﬁ‘il_‘.ie%ﬂt%rﬂpyé%@ioﬁﬁrﬁﬁﬂe%@%@onﬂb@éﬂs@h'n@ecﬁ@ﬁfﬂﬁ@iﬁ' on mechani sm nay be
used as the expansion unit. In this case, the rotation energy recovered in

t he expansi®d3linit can be output as the mechanical energy. [0723]

For exanpl e, th%ﬂd?@&@ﬁ%h%@&un%l%@%%%rerﬁo%ﬂ frB% tﬁé%?é‘éln%e‘i‘?tﬁ 188y be

used as a suppl emental power source of the first and second conpression
nechanlsns2lﬂwﬂ3ﬂﬁr@“t5§ embedingnés.gy efficiency in the entire ejector-type
ref y4.gerat g gycle devi ce can be 10i nproved. The mechanical energy out put
fromthe e ion unit nmay be used as a driving source of an exterior

machi ne. [0724] (14) In the Bbovegxeanijuned 1dthecthei 68, temdBigy HarsShecobedinertd i f a
gener at or Far y be
Tooe 560t rASeliBSfaiRe! HE nRERGS Qi ERDRIAS 14700 (R ARLA a8 clinoblifts Y D=
from the eppsidsd émcenhidiffecant sbm%fc@ beatoeied ée. m tretspeceoiehhgyefnwﬁbrmg/mom,

ST, e SRR BE P AR oY PB A R SR T BB g
as #n eI assudtior side gwpoﬁ‘e&daﬂq maQ {J@))rdeetl to exgh et satne Iphee thdie apoledt hin this
CToe T el LRI KA A SRRl 8 T B 2958 e
separ at ed alctrbrhremdmm/apmtcm]ﬁe aga ss tiedpabld forepiabivwor bQéabianmr ﬂale ts tppm thed to
Ferri geor anioaBs e ORI A EE ol Rt eP R S sl ©
[0735] _
20 " The reason is that the refrigerant evaporation pressure (refrigerant evaporation
- temperature) of the suction side evaporator 16 becomes lower than the refrigerant
evaporation pressure (the refrigerant evaporation temperature) of the discharge side
evaporator 14, as in described above. That is, because the air blown by the blower fan
passes through the discharge side evaporator 14 and the suction side evaporator 16 as
25 ~ described above, a temperature difference between the blown air and the refrigerant
evaporation temperature can be secured in both the discharge side evaporator 14 and the
' suction side eVapo'rator 16, thereby effectively cooling the blown air.
[0736]
When the discharge side evaporator 14 and the suction side evaporator 16 are
30 integrally formed, the components of both the evaporators 14, 16 may be made of
~aluminum, and may be bonded integrally by using bonding means such as brazing.
Alternatively, the components of both the evaporators may be connected integrally by
using a mechanicat engagement means such as a bolt—fasi_:ening.
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25[ 0726] (10) In the inner heat exchangers 30-32 of sone enbodi nents
descri bed above, there are described regarding the refrigerant flow
direction in the high-pressure side refrigerant passage and the refrigerant
flow direction in the | ow pressure side refrigerant passage. The
refrigeran& flﬁm1direction in the high-pressure side refrigerant passage 30
and the re‘Pﬁé rant flow direction in the | ow pressure side refrigerant

passage may be af heitasehariyet BE aSHTBAE LGIRChipBMmay bé ek&RES ¥ Yischdiée side
refrigerant flow direction in the high-pressure side refrigerant™ passage
and the refYaPGEIQINE4 ENGHIQIFYERD isile §VaPPREr| 16w b EYs Gese, Singl&ay e Usgdriant

passage ma re kN r I i . 1244 ; 11) In
t he above- %%@@Pﬁgégﬁtgﬁﬁnégﬁéﬁgéigﬁ g%ohg?%%%@ﬁ@?hy?ﬁgrt[ﬁgl %@%%r?g%eorr]leaéal ve
17 i% usededbapgrs 19 ghd grivbepass STWlIrddBbeiessageciyugigisin védch fefrigesant uper
heat degre i fil tlet side of the

di schar ge E?%és @égB%?géﬂﬁﬁﬁﬁ%b@%egé%ﬁ%iﬁamg%gée getPFn%l'Jned val ue. However, a

t her mal exP®d8] on val ve may be adopted so that the super heat degree of the

o bedoman o br NS HAEBSTEr @ o bl s SR UG Y SR REOR L O
fsi de ggconglﬁemfiguradem\sool dhe edamet rdomlin lBOrelﬁigeer it rai’égmenirmyapbﬁaﬁiadopt ed
el 61 ¢ clslfbelorbit 8 1 SR Rl SSRGS R YRR ol SRR Aol
mechani sm bevoiey it & terszaratusd (OUCarlesspat itieh frost éckatibadot Thes, b9 adRitidegthe
means. 1 07sfoeenSaBafon B s fe el B AR e LAYy be
renoved frainbloha intefthe gea’:tmhismaa apdrator@gicar bagletrsadgdde 16th, 22nd, 28th,

35th, 36th 339 37t h enbodi nents. Furthernore, the pressure control valve
27 descri b[ao the 34th enbodi mnent nay be added in other enbodi nents (for

eﬁam)l S, t he 16t|'hgreB\?,n§%ne?&tﬂg OﬂTﬁwiﬂ@Bmﬁ thd @dah agé _Je%pdrﬁtgt' h& can be I
above-descri be odi nent, the expansion uni is _used as an exanple
of a suct | TSl dR DR EapesAUTRIAR S PR ocke E6Y 1 55 g BomoBla Frant .
an expansi gutdtte fimginbe of &etsLaBort Kige 8USHorA0r 56,dBcrdBE BIREIRG $he BizdTBRUAS -
Siml arly,ﬁ%ﬂglﬁrglﬁﬁansi on unét may be used as the hi_g -pressure side

deconpr ess EVapasar |
[0740]

20 (15) In the above-described embodiments, there are described regarding the
gjector-type refrigeration cycle device 10 that is provided with only the first and second
-compression mechanisms 11a, 21a. However, additional .compression mechanism may
‘be provided, For example, an additional evaporator may be arranged in parallel with the
suction side evaporator 16 of the 11th embodiment, and an additional compreséion
25 mechanism may be provided to draw only the refrigerant flowing out of the additional
evaporator. '
[0741]
In the above-described 11th to 37th embodiments, an ejector-type refrigeration
_ cycle device of the presé_nt invention is used for a freezing/refrigerating device. However,
30 ~ the present invention is not limited to it. For example, the ejector-type refrigeration
cycie device of the present invention may be used for a refrigeration cycle device for
indoor air-conditioning or an air conditioner for a vehicle,
[o742] |
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25(13) In the above-described 17th, 18th, 21st and 22nd enbodi nents, the
accunmul ator 24 is arranged as the di scharge-side gas-liquid separator in
the ejector-type refrigeration cycle device. However, in other enbodi nents,
the accunul ator 24 nay be arranged at a refrigerant suction side of the

first conpressi ani s this as .refrigerant separated
at the accumul agg)qezﬁ%glﬁovﬁéj%mpﬁa|58Wete81ﬁ3(°ﬁghefrﬁtt?'EIE'QWB?T'B'F%%¥?W Pr‘éi ani sm
11a, ther efgywsed ﬁm@tmm?lsmel heauggthamjerrla@a rtﬁ@tammt hrza§ &‘%GWBSI tlge éﬂ@nt’%ﬁ r(rjeag eh
corrpressmn mechani sm 11a n the above-descri be

crbba ment PR rSredEERy Magor b BUIPHEErS. hOroihe BRIy pECREPITB VG | on
cycl e devi gy bk RoMHUEEY, tdieh B14€ HOREOIN GO ABa dxabirdes @@ﬂfa@tb@rcoﬂ;ﬁ@réé as
arranged. However, 1n other enbodi nents, a suction-side gas-Ii

sepat at or FASEXEREIOR healrxetRnger and ENe ragiafinks Bk be sAnfigusrd aﬁthﬁwétgg@dmaa

conpr essi OgcHBIdER RirHBaBAdta ALIAUS. be%bﬁédgﬁ&h%fd‘ﬁ&‘%ﬁa@éﬁ separated at the
sucti on- si deﬁgﬁs li qui d separator can be 5Ssupplied to the second

conpr essi ol hani sm 21a, thereby preventi ng a liquid refrigerant
Nor bover | an acehal ol CR g 2B ar abo e eschi Ehbodments fhe,
18t h,  21st refrigarmnt flawaliretian s fstgiheressure sigp ogfdaggrant passage @nd fhe refrigeeant
2boNs-Tent AR Sk iyt e B R RICERL O30T D
are provi d@&lgeoarttcfbw dirgctien dim thes highsisiet refrigerant glassige énd .the mfeg@pmnﬁovof t he
e o RSP 1 RRRGES el id SEALRLLORR) e BNRNER iy W thach o o°
g:ool t he sélrﬂgtlelpaceltemammdbbetéfrigerant hilaw orhmetlon tin i the ddgli- sldbl refrigarant _
e L e Sy e e
di sthar ge wiaylbe evangedan diffefeft dinettivhe $udheonors) ldﬁweeatmpm-desmbed%thmmhi s
?; ng; | ggggr%kod%ﬁ%ﬁtre eelgaropnreés%ret glge ref H&erérﬁf tlgeecycne mgy\/ ge a{earte ngeréant t5Be ©
drawn into the second compression mechanism 21a.
[0744] _ .
(19) In the above-described 38th to 42nd embodiments, the thermal expansion
20 valve 17 is used as the high-pressure side decbmpression means, so that a super heat
degree of the refrigerant at the refrigerant outlet side of the discharge side evaporator 14
becomes in a predetefmined value. However, a thermal expansion valve may be
adopted so that the super heat degree of the refrigerant at the refrigerant outlet side of
the suction side evaporator 16 becomes a predetermined value.
25 [0745] | | | '

Furthermore, as a high-pressure side decompression means, an electrical
expansion valve méy be adopted for adjusting a throttle opening degree (valve opening.
degree) with an eleckric control signal from the outside. Alternatively, a fixed throttle

7 ~ mechanism having the same structure as the fixed throttle 19 may be adopted, without
30 using a variable throttle mechanism as the' high-pressure side decompfession means:
| Moreover, a high-pressure side ‘decoﬁwpfession means may be removed from the
refrigeration cycle device in the 38th - 41st embodiments.
[0746] '
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tenperature) of the suction side evaporator 16 becones | ower than the
refrigerant evaporation pressure (the refrigerant evaporation tenperature)
of the discharge side evaporator 14, as in described above. That is,
because the air blown by the blower fan passes through the discharge side
evaporator 14 apd the suction side evaporat ?rr 16 _as 25 descri bed ?hl?eove, a

tenperature di f FPEFER8E e G FEPHT Ler IO Rt « yster Isr Frfigksd:
evapor at i fjedt@PEE ARIGEBEN ctfe 864t &N thebDing drisbdith&®NA B sBle0@ntrol

evaporator 14 and the Sucti on side evaporator 16, ther eby effectively
cool i ng t HMSI T8RN bgiysed 28 23 BIpMRAeSSLITEHHdG] HeCON §78108i NSy a b kU 6#se1fhdand t he

suction siglesamagmital elvel&djade -brebReE S Yerh ROATRRGE High Of
both the egsa?)orators 14\:’ 1é rraahgdg] [!r)rade of aI%r{IQ‘ﬁgﬁtldprg%g?enay be{ﬁ%gﬁ%\ed

; Yy . : /
i nt €gr al | YPrBSAULRs ibATEARINAI NIgh-RiesaHe sidecefTigerank Esmprjatum atahe sefTigesest, outlae
conponent S ; a t ; : ' i ing a
rochant cal S R R T PRI & 7 O TEGH gl i et "0 2
heat exchdhgé&PPdieceines apperdmeliglydntmygxémumy be used as the discharge side
evapor at orppdgyand the suction side evaporator 16. In this case, fins may be
used in c r;l in both the discharge side heat exchanger 14 and the suction
si de heat exchahifepresgjre oatrel abisenpnds configiwred te hoveibdepastuye ssnsingt ur e)

. i oh g ; ‘ oot ool :
evator at o ST BRI oPEREASCogE: HBPiE Ml il 127 aRERRL BRI R, o
t he suct i ayensratiea preapwe avwespbading & henémperaade ofthe digh-prossusareligecambtet N a

Ci de ovapolargPTaREbERGAES e RREA A it hFEREER B BBlodrit, 04 7

si de evapora oﬁ
t enper at urte djust the valresipeat degnee by fthe dalanse datveed. théhinser fryssaeg wetheg t he

refrigera ratl er re in the disch e side evapprator 14,
the homi di EYSRCRE SAT i dcIRT & e ebiBeiodfErdie A8 B8R IR Hoglr
dectseased.thg GetB@dr 1B Ther eby, generating of the frost in the suction side
evapor at or Oiﬁ%can be controlled. Furthernore, because the air flow is not
bl ocked -b)l frost, it is possible to reduce the fin pinch of the suction
si de evapor at or (206 An}é)@ar:m@h Uﬁidmzip]/r@ gm &'dme_mjhgblgeesmefstgerTecsﬂnd@ssion
evaporator_16. [0740] 20(15) In_.the, above-described enbodipents, there are
descri bed T&g%r hf gt 18- ﬁeé%{r%rs-'%?p%ec?@fmﬁsﬂ@? PR & che GWCQE%B‘F‘L& i's
E{) ovi ded vu;jnﬁﬂmdm‘ﬂémls.t e the espansiod maﬁmadfoamms espareed @pgbg@ﬂ@m plés@,thigla-
ver, adgdjtiopal conpression nmec i sm_nmay he provi . For exanple, an
RGHEL | onal CESEEh Gk G Sbr S FRRg S0 e SRR TP CANEF et (a8 e Bl e
evapor at orenkfgyotheréi®, 1At the ndy@dhdgiBntunitpnerid’ agsiadanmmel vaEigbIRIcEmpregsion
mechanisms such as a scroll type compression mechanism, a vane type compression

mechanism, a rotary piston type compression mechanism or the like can be used, for
example.

25 [0749]

. In the expansion unit, when the refrigerant reversely flows with respect to the
refrigefant flow in a case where the displacement variable compression mechanism is 7
used as the compression mechanism, the mechanical energy can be output while
refrigerant is decompressed by expending the volume. For example, a rotation-type

30 displacement variable compression mechanism may be used as the expansion unit. In
this case, the rotation energy recovered in the expansion unit can be output as the
mechanical energy.

[0750]
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25mechani sm may be provided to draw only the refrigerant flow ng out of the

addi tiional evaporator. [0741] In the above-described 11th to 37th
enbodi ments, an ejector-type refrigeration cycle device of the present
invention is used for a freezing/refrigerating device. However, t he

present invention is not limted to it. For exan‘B t he e ect or - tggcg
refrigeration cﬁ@l%aﬁl‘@(ﬁr3@76¢Chﬁﬁéaiﬁﬂé‘§éﬁtimuhff@ %ﬁxﬁ?é.‘?oﬁ@ HEE@M be Y

refrigerat é&?oedgﬁérﬁe &V o%r [E&Ercé BEIRR firdi éncPéla‘&ﬁl!)tcﬂ t@ﬂttaﬁégsrétr mRbhaistns, In

condi ti oner r'ave he above-descri bed sonme
enbodi nent s ke theemergheféltlaecyevﬂmrﬁr@)mecﬂer hyeveldgeraton aieledevieg <& B heat

exchanger, @&eﬁhe‘rh@ﬂte@hﬂcaﬁénér@ygfpﬁt%ntEr% raﬁﬁbr?ﬁnrt‘?ﬁaty e gdeanges for

radi ati ng to the atnos he contra heat punp cycle may be
confs gur eddri\sfmg:mulrMFmrm(tes’mmadmnsl de heat exchanger 16 may be configured
as 5t he ex@?rj}l}ﬁr heat exchanger, and the radiator 12 may be configured as
the interi at exchanger for heating a fluid to be heated, such as air
or water. [0743For exampie,(é]&)tn(tah ehbrgyi gandre histatned e hagegerator3e usedss ghe

above-described e the refri f

hi gh- pr essHENY; B mg'r‘q?fr Bre pl%gsfi Hgggﬁgvtbﬁeds(rée rgltfé;%rg%fﬁﬁ& @Qﬂt‘&e n

'?’Ih rect :c on ihis t:ah;e tmﬁﬁcmmat I ena'gﬂetutpert Etogetlmexmasreagmrtauae beostorhdsas & bgd:[ .
e refriger rectiaon_in the. high-si efriger s . an e

ref 19 ger anking 'Co?\'/"eﬁg\f'e el f THEY (gél@irsgﬁgq)dhgx g& usgag](ﬁera g% %ge?]sgge may

be arr angeghatiind.hansbieash, tee ricohaniddl taaergah'ecoebryed in tise expfansige uaibtard bew

direction in the Wﬁ%l Si de refri gerant passage and the refrigerant flow

direction fRredRs 3 FE88'We side refrigerant passage 15 may be arranged

in differepgysdjrections. Further rmre |n the above-descri bed 36th, 37th

enbodi ment, the | ow pressure side rant, i.n the cycle may.be th
refri gerant to K&DdlBwS RbveE F@CE I@gg‘i‘%ﬁs nﬂﬁhaﬁugr‘r%ﬂr as[%744]

(19)51nt hélsé!%%’@sréééﬁ !|cﬁﬁtﬂsé’pﬁra‘ﬁoﬁrﬁay48@§roeimé@dt ﬂ‘!éﬁteﬁﬂgeﬁahEsachem gigé ofthpansi on

20 val ve’ IS used as h- pressure side deco res ITF nh e that
a super heﬁfStoF@QT%%SSQ'T 1tlhéor@f Fo gePAAE Hie reiEdgrant ¢ "fg taWBU‘tn SNEEY

the di schapgfo@bad 161D gsaATgeldht SRS RIBG refituctarmizng €6 e tneﬂqur@remgermwever
a thermal expansion_val ve may be adopted so t he su ai?cg% ree of

the refri ges awplustrefrigeran of ’E'@ee%ﬁﬁ Ihthis cass, dae SFS Fefocraa ?%’Flf the
evapor at or 516 RRAGTRS R BpRRELS tHE MectorreBiondhdBadibh 11a, thereby preventing

20 . a liquid refrigerant compression in the first compression mechanism 11a.
' [0753] | |
Similarly, a suction-side gas-liquid separator having the same structure as the
accumulator may be arranged at the refrigerant suction side of the second .compression
mechanism 21a. In this case, only gas refrigerant separated at the suction-side
25 gas-liquid separater can be supplied to the second compression mechanism 21a, thereby
preventing a liquid refrigerant compression in the second compression mechanism 21a.
[0754] ,
(22) In the above-mentioned 38th - the 42nd embodiments, the discharge side
~ evaporator 14 and the suction side evaporator 16 are provided to cool different spaces to
30 be cooled (e.q., the space of the refrigerating room, the space of the freezing room).
However, the discharge side evaporator 14 and the suction side evaporator 16 may be
provided to cool the same space to be cooled. In this case, it is desirable to integrally
- assemble the discharge side evaporator 14 and the suction side evaporator 16, and is
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Furthernore, as a high-pressure side deconpression neans, an electri cal
expansi on val ve nay be adopted for adjusting a throttle openi ng degree
(val ve opening degree) with an electric control signal fromthe outside.
Alternatively, a fixed throttle nmechani sm having the sane structure as the
fixed throttle 19 may be adopted, without 30 using a variable throttle
mechani sm @sirshe fdriagtblgurebs b biovwer G Werestreatishamesegreyapdtioe 04 end the
hi gh- pressur e si eco ans may be renoved fromthe
refrlgerat$@ﬂ°%§&?EWE@Vﬂ§éﬁﬁﬁt658ﬂgﬁ - 41st enbodi nents. [0746]
Fur t her noryssthen the super-critical refrlgerant cycle is conflgured in the
ej ect or - type refrlgeratlon %gc e de
yo

pressure cont r olNYeal &fe deag t § fri‘ﬁe&}#p‘?véggﬁﬁ@ Qfeééuraegeﬁﬁ?@ﬁgl on
means. |n édab&aﬁ@%mﬁefﬁmr@)%w@cmlcﬂ@évapaiaw Aljantesmadeibghr thas sisair e

side refrigerant pressure to a target hi pressure, . base
hi"gh- pr essfﬁff@eéar@eewaé??ﬁaﬁ%r%fﬁﬁsuf%r{%@f é%fﬂg‘;é'a‘é\tt EVFROTILONy feRiek %F u‘?fl &€ si de
of the radﬂil%h% (98];2(163 é%b@ﬂatdrkﬁ t 2R &98, Heclsethe SFWIRvr b‘y ﬂ!e\bﬂ’dw{# fale bases ned

such that t econes proximately in naxi mum The press

control vathveuahdhe @éd‘@wﬁﬁltl‘ﬁﬁ\@ﬁo"ﬁ@" A4aRd the e Bde e pgr@ iLR§S #855HB%Y i on
| ocated at l?)oé el tsdrate QHblcRke bR thd E!Swh%‘ﬂ" éHdoche Irigahnt &RYorlgon

confi gureda ‘generate a pressure correspondi ng t he terrperature of the
hi gt pr es stemperattineicge ba aecused inhothrtse ﬁlsgé@afﬁenﬂd%@vapétat@” lgangfhe shstiongidat or 12

W thin the %@mﬁrﬁﬁgéﬁm&%ﬁp‘%“'?ﬁéfhes@"‘ma*° adj ust the val ve open

degree by ¥ et'ween the 1'n pressure of the tenperature sensing
portion an766F refrigerant pressure at the refrigerant .outlet side of

15the radi ator Mﬂan J’g %ﬁs]charge side e(/c?rgarat'gp ﬁﬁﬁariﬁé gﬂdféﬂ'sﬁder@ﬁpaﬁt&%%rés the

hi gh-pressure s CO sion ressure
deconpr essintayratiyafosmed) mhesomwa@tdeﬂfdmtfbéhﬁ @Mﬂimtﬁ@nl% 16 may He BRga®si on

unl the volu e and
e %r easut AmNEN b RT I BarkadRiebh 5 BB Bopdfis nidipy SLEA 38 R sHng
ener gy t hepkarhativaly, theeoepaergs ofbolimttte, ewawmmlﬁulﬁpm@d@rﬁennected integrally

vari abl e- cggﬁégiglﬁ%gﬁeagﬁﬁb%&eﬁy%a sﬁachsa%ra%clit iIa%/(ﬁy((jorrpreSS| on

mechani sm on nmechani sm  a pi ston type
conpr essi ofo73gthani smor the Ilke can be used, for exanple. 25[0749]

In the expansio ni.t, when.t efri a ect to
the refrigerant rAfH quhaapgglégE P%a %ﬁ% g} p'ﬁ%‘gééngjr#d \?!'Sa(rw@ag}géﬁ%%én%@gsm on
gECb@{li S{n afplam f&Sahdhme:s\mmba;?Bjeoevamtmrﬁﬁs min thie case; fias eyl beeumdg:chan

e out pu ile refri ant. is dec e or
exampl e, a® 9’8‘?‘8?.‘8@‘1‘83@ JSCipes, %@%PP@%E %ﬂ%ﬁﬁég %ﬁp?&sé&gﬁé{% nﬁ%?tsm nay
be used asekdhangetPs)shar tmnetpassl gtridbire (bibRepastdge stnichré)oin verier (pfrigeaniver ed
in the eXp%QSSsleg nmagri]nletco%? gureg to I'S'eg para%gd }nhtwo ev%Bgrafoﬁ;?l energy. [0750]

[0758] ‘

25 When both the discharge side evaporator 14 and the suction side evaporator 16
are configured to cool the same room in a refrigerator, the refrigerant evaporation
temperature of the suction side evaporator 16 arranged at a downstream alr Side
becomes in a temperature (0 °C or iess) at which frost is caused. Thus, by adjusting the
refrigerant evaporation temperature in the discharge side evaporator 14, the humidity of

30 air blown into the suction side evaporator 16 can be decreased.

[0759]
Thereby, generating of the frost in the suction side 'evapo'r'ator, 16 can he
controlied. Furthermore, because the air flow is not blocked by the frost, it is possible to

172



For exanpl e, the mechanical energy output fromthe expansion unit may be
used as a suppl enental power source of the first and second conpression
mechani sms. In this case, the energy efficiency in the entire ejector-type
refrigeration cycle device can be inproved. The nechani cal energy output

from the expansion unit mat¥1 be used as a 5driving sour&e of an_exterior
machi ne. [1@78d the fin pinciref the eeoNe]dec@BerPio 0. Bive ugnggi8e sise if a

gener at or é&t:b\?ﬁge@%ﬁopﬁ £yxg.erior machine. For exarrpl e, a flywheel may be
used as the exterior Rl ne. In this case, the nechanical energy output

fromthe efdgébki on unit can be stored as a 10 kinetic energy. Moreover, a

spring- devi ce (ﬁﬁegﬁ]' t@pggd@g)degameg 3 Efb&AhEts thef@%m B@scnbéﬁ this

case, the necha enefr g SV ¥ e expansion unit can be stored
as an el asr(egardmgemgwjec[ttﬁmﬁpze} refngeratlon(@/mbe deNICe ﬁbatdﬁ)@wicl@é%m Gy theobirst

erbodi ent 2. AeAECHMALEN, ARortnd 35 218°- Rbflevgasadidl donpRats o T my

be provi de%pda |on Si e “of st corrpre sor
as to sepaﬁﬁtrmnlshemaebe pgmdad.t Ecmemn]nie,eanﬁddrtlooaltevepﬁrﬁhosmay:bﬁﬁlﬁ’mdrm 11

t f i d C
o i gor anborale! g Srtion sH ek frelc 45/ the 3R rtodtified piPan aitichal
refriger anéonﬁlﬂ@@s“@t @dcrahistrhaapbe provided oo d:awnrﬁptmrpmgemt flawing ouff éfitbe

conpr essi on chani sm 11la, thereby preventing 20a liquid refrigerant
co% essi oﬁd‘{%ﬂaﬂ@’aﬂaf’ @ conpressi on mechani sm ha. [0753] Simlarly,

a sucti on- gj7de] gas | i qui d separator havi ng the sane structure as the

accunul ator may arranged at, the re ge t ,suc ide o cond
conpr essi on neclﬁ%%i %gaabq\/ﬁ C{Eﬁ?g’eé é%h ?"%a“ﬁ“‘?%ﬁ)m?%%r Qﬂtélgétgaifyﬁ ed at
the sucti Owﬁga&l@ﬁc@@dé\}wbﬂt@m@gm Qrivefititn tmugaafpm iefiedzingfrefrigertingd

conpressi on nechani sm 21a, thereb reventi n a. liqui rigera
conpr essi oﬁeY“F? t h'éo‘g@@&nH‘ECBFFﬁ?@'sgwg’r‘lt‘%@ngﬂ dipiteg oto %73{?]' SRR, 82y |n

thejgbove- dred@idiationt BRI dBdce B QR MREdeht ifveatioh szivah@eised der a
evapor at or t he suctign side evaﬁé)r ator 16 arel{) %d t o, cool

di f f erent éﬁffﬁﬁﬁé’éthrbc\/ﬁ@ dewice &) iRdpor @irgondifigning Branbalp Fo f iagYEP'Et[FI ng
room the f@} ' of the freezing room. However, the di scharge si de
evapor at or and the suction side evaporator 16 may be p vi ded ool

the same space- {85bl theabave-dessripasd somearabodiments, W@ssfi?té%‘l & BePRE r1 Iy
assenbl e g, h%gla?é gséiﬂl@h@a\f%%{aﬂbé\* aﬂdflthémﬂdnéﬂaemwse@as ﬂ'IeCte(t@?éaﬁéﬁtat or

16, and is esirab or air by a blower fan to pass the di sclréarg

si d@o evapoﬁmf@ﬂge.mfoaﬂﬁﬂ@tm @@Eﬁ‘i’ B'I‘f-‘ aimpsphergp oPatos cqrgrqr\h g PR RYPWETYCle] 0755]
Thus, as deserdefrighayesuchfat'ihé rsh&ﬂ;h%’ﬂie 48 BRIBhEE BNEF Bl EhlgURidrdsger ant

the exterior heat exchanger, and the radiator 12 may be configured as the interior heat
exchanger for heating the refrigerant that is used to heat air or water to be heated,
[0763]

25 (26) In the inner heat exchangers 30 and 31 of each above-described
embodlments the refrigerant flow direction in the high-pressure side refrigerant passage
and the refrigerant flow direction in the low-pressure side refrigerant passage are not
described. The refrigerant flow direction in the high-side refrigerant passage and the
refrigerant flow direction in the low-pressure side refrigerant passage may be arranged in

30 the same direction. Alternatively, the refrigerant flow direction in the high-side
refrigerant passage and the refrigerant flow direction in the low-pressure side refrigerant
passage may be arranged in different directions.

[0764] '
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5 evaporation tenperature) of the suction side evaporator 16 can be nade
| ower than the refrigerant evaporation pressure (the refrigerant
evaporation tenperature) of the discharge side evaporator 14. That is,
because the air blown by the blower fan passes through the di scharge side
evaporator 14 and the suction side evaporator 16 as descri bed above, a
tenper at ure di f {27 émthe dbevardearipdeetInd bwibthi F1shicdb4thembedimegisr thathermal

evaporation 10tenperatyure c u I.0 _hot i SC e .Sl

LR L e b it )

cool i ng t hepbt beat deigree 4ffAG Gdfrigerant at b eefrigérentdoigieh sidg of Sheddisanaegecmide or 14
and the suction_ si

e_evaporator 16 are integnal f.o ents of
both the e‘?)’éﬁ?)rla?c“&rq}sb%ﬂ,nﬁié Hf&QetSH“'Hﬁ‘gé(a'H?- %ggvé%%ﬁi%ﬁ%?ggln%gﬁg%&ggﬁ%}onded :
i ntegrall YmQ%v' b% aﬁcﬂ:ﬁedﬁsmﬂiaﬂmempash@u Sbgl‘?g obtreztingeraht atethe géf:rigah!yt, m.}ulhe ;
conponents th the evapor ator may ,be connected integra
usirrﬁg a rrecé‘?ﬁa?ﬁtgﬁﬁ”@l?&é&@rf&ﬂ?”ﬁ@éﬁlé%@me%péd%sfm'pgﬁg?qﬂ%i ng. [8757] yA Keat
exchanger mpfes fin and tube type may be used as the discharge side 20
evaporator 14 ‘and the suction side evaporataor 16. In this case, fins my b
used i n.conmon FHIRBIRG, hes & @&Ii'éi?rﬁg_”g‘? @ﬁ%gﬁ@“@fﬁﬁmgg}ea% amFRRERL et i o
si de heat RaRY Gdivel Ray BB hcaptil A6 RASHIG far A SpdnirdnagPasane opédingt ur e)

in which refrigerant passes may be canfi gured ‘éqo b? separated in tg%‘ﬁe
evaffor at ordegre@ Ml ansigskie et signal fogt g Gisids o fteepuRharbXefiath t he
suction sigeq gy HPhé\hﬁq tHd AR sHaRLIDHS 88k FiRad BRbiEND, SARay GRMdoPted,
refrigerator, the refrigerant evaporation tenperature of the suction side
evapor at or witouirusigge yariable; tielila Snechanise; as Hiediolereses side RCPBRIFSFAR ure (0
C or less) _i t kS, O qal, | Sk ' nt
evaporat i orrqa%rééf\rrger a C{JVFEQ%T rrlllblt§ Rgé%g'lﬁgg%daer géet%g‘lpgéeésgsa or gtqgar&I ?ﬁ,rértﬁé\\fgugﬁfrﬁdi ty
of 30air bihevmfrigetation iexcle devitom diedBrév 4981 Hlel - 18hc BehpStibEERs Sdnd [ 0759]
The{§by, g&ﬂﬁé%hﬁﬁ of the frost in the suction side evaporator. 16 can be
control l ed” Furthernore, because the air flowis not blocked by the frost,
it is possilféé]to reduce the fin pinch of the suction side evaporator 16,

thereby reducing, LA&nwhd Cwhbn e SUBEH-LARaF HERgEUAP YA & cbRfiglr&d §Qlthe

ejector-type refrigeration cycle device as in the 50th, 55th, 59th embodiments, a pressure

e
n

control valve may be used as a high-pressure side decompression means. In this case,
20 the: pressure control valve adjusts a high-pressure side refrigerant pressure to a target
high pressure, based on a high-pressure side refrigerant temperature at the refrigerant
- outlet side of the radiator 121 and the heat exchanger used as the radiator in the first and
second heat exchangers. Here, the farget high pressure is a value determined such that
- the COP becomes approximately in maximum, '
25 - [0767]

The pressure control valve may be configured to have a temperature sensing
portion located at a refrigerant outlet side of the heat exchanger used as the radiator, and
may be configured to generate a pressure corresponding to the temperature of the
high-pressure refrigerant at the refrigerant outlet side of the heat exchanger used as the

30 radiator within the temperature sensing portion, so as to adjust the valve open degree by
the bafance between the inner pressure of the temperature sensing portion and the
refrigerant pressure at the refrigerant outiet side of the heat exchanger used as the
radiator, '
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(23) In the above-described 38th - 42nd enbodi nents, there are described 5
regarding the ejector-type refrigeration cycle device that is provided with
only the first and second conpressi on nechani snms 1la, 2la. However, :
addi ti onal -conpression nechani sm nmay be provided. For exanple, an

addi ti onal-[o% porator may be arranged in parallel with the suction side
evapor at or f the 38th enbodi nent, and an additional conpression

mechani sm nmay bEg)ramvexpasitr udit avayord wsddhes thefhigtgpressure kidedeogmmrgtsiaf t he

10addi ti onal _evaporator. [076 . (24) In, the abqgve-de I,b 8th to
1200 enbod TG eln g s SddAssomaressigbmepro the el B B S £ Ry esent
i nvention drfhddrBehts.or inahé eRSHsivE/Untf thedeluatd B exsieiied o ableyeaemprdsBendr esent
inventionis . not limted to it. For ampl e, the 15e\jector-t%8}eg ,

ref A ger at €O @%Wi RIESHfe ?P%%ng@z%ﬂilgﬁ%’ﬁt'? SAVEERR e Ui Bgchaicaly
refriger atdfigy Yiedréofdeus e f @{?ahéiéh?’ernit,a'vérié‘tt'skn@i‘séI!at.€t‘£‘”r‘ﬂ|e'f'xﬁvé%*iab@q c8hpression
conditioner for_a vehicle. [0762] (25) I'n the above-described sone
embodi nentHEChEREMS RUER G asﬁfé!@" EXPEpMAressioneMEANafiEEY a2 @NeH¥PY SPHBESTIE heat
exchanger , madfinishe o ReiriRion. &pk colifébsRa hétPafisiedr e 1RE/En Beaxedagger for
radi ati ng-heat to the atnosphere. On the contrary, a heat punp cycle may be
confi guredeX@8W&h that the suction side heat exchanger 16 may be confi gured 7
as fge ext[%%%r heat exchanger, .and the radiator 12 may be configured as
the interior heat exchanger for heating the refrigerant that is used to
heat air or wat &t theoexpansiemueil. whavde) rergems) reverselyellawsnwith resaectdr éheinger s
30 and 31 ; : i | i QW ;

di rection @ﬁr[%%@ﬁ?gﬁﬁa g%%ﬁ@g&gﬂgg’ﬁ%@%F%%ﬁt?ﬁ{iﬁ%’lgscrg?ggésgﬁg‘?ﬁ%cggllrne r'? ger.ant
f1 ow di r ectdednad tha kemprsssipn esgahariswi dbe medohBgjeal sgenerpasamde autputhvhile

descri bed. fri ' i [ e ‘Bi gh-.si i t
passage. ard R df pEEnkeskl B, Adeihy M VOILHED RroRianind 4 Rsuchiee

r ef 1 ger andispiassrge varmplebmnpressiupedechanBo mae be ased ad thectpamsion unit. In

Al ternati vel hg. r igerant f iy I i |10 Jhighe si rj.gerant
passage andis ey e Rl ERPbe BT e BRedrich B CbE gk B he

refri ger anhegmasixaigmen®y be arranged in different directions. [0764]

(27) In th@,g@fve-descri bed 43rd to 49th, 51st to 54th enbodi nents, the

t her mal ex g on.valve 17 is used as the high-pressure side deconpression .
means, so that &orsaxpmpleh e madgnicel averdytmitme fiongie @xparstontuné magfhei uged ant

out] et side of the discharge side_evapo r b ‘ rede m.ned -

vl Povtn e ruPenelsa D S ice os B Bh e 8RR o SRR HE S uper

heat degr egisafast, lthe erdrgy gificienty latthé bietire efeciogeypmnefrigatation cycle device can be
improved. The mechanical energy output from the expansion unit may be used as a

driving source of an extérior machine.
[0771] ' _ _
25 | . For example, electrical energy can be obtained if a generator is used as the
exterior machine. For example, a flywheel may be used as the exterior machine. In
this case, the mechanical energy output from the expansion unit can be stored as a
kinetic energy. Moreover, a spring device (spiral spring) may be used as an exterior
machine. In this case, the mechanical energy recovered in the expansion unit can be
30 stored as an elastic energy. ‘
[0772]
.. {29) In the above-described 43rd to 55th embodiments, the accumulator 55 as a
- discharge-side gas-liquid separator may be provided at'th_e refrigerant suction side of the
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side of the suction side evaporator 16 becones a predeterm ned val ue.

[ 0765] Furthernore, as a high-pressure side deconpression neans, an
el ectrical expansion valve nmay be adopted for adjusting a throttle opening
degree (val ve opening 10 degree) with an electric control signal fromthe
outside. Alternatively, a fixed throttle nechani sm having the sanme

struct ure fast thepfdsyedl 1, heiroldrlyeto396th5® 6@ty debatioptted, Inihishoase, O ges a

variable throttl e nechanjs s .the hi.gh-pressure side dec r ion ans.
Nbr eover , r&hﬁe@qﬁ‘?psregg@?ﬁde ag]itﬁ% a&%%%tgéépj?‘? YA ﬂﬁytgﬁeﬁrggﬁgééﬁg?‘?ﬁ t he
refri ger atimethaekel e1devh@eby réveetidgral liquiOtdfigdast comprétdion S6tthe- filsBt h,
60th - 62nd 15enbodi nents. [0766] Furt hernore, when the

super - cri t$EACEENYPELIRRIRT £ifcl e is configured in the ejector-type

refrg ger atjggmzcycl e device as in the 50th, 55th, 59th enbodi nents, a

pressure control valve may be used as hi gh- pressure, si de deconpressi on
nmeans. In this YHdgespast F%@eﬂls'é@s@ﬂéeE‘gﬁ‘ij’F%ﬂtsvﬁISV@'OQCﬁ[q%sQaé'hﬁu‘ﬁisnBF-r?ﬁoéssure

side refrigerapl, P& ePSHE&,  Smiark2id®he BAN dRBRHER, DRINH @8, 2only gas
hi gh-pressure side refrigerant tenperature at the refrigerant outlet side
r

of the radiefiigsrant BepamtRd ale theesiictionsida gpsriauiglesepamtomean by saprlied itp thee
first and gieks 8vcnBhg 8 tiqllh BdFrigdr SR TBMBrdssion_val ue
determ nedéggﬁla% at g%‘ﬁéﬁ%ﬂgﬁl&@%ﬁﬁ%xi mat%lsyiqliJ n ng%rnum fn%%[so%?]
Thel®r essuinghe serongcomaraseionmiechanigbAla.gur ed to have a tenperature sensing
portion Ioig)%@g at a refrigerant outlet side of the heat exchanger used as
the radiator, and nmay be configured to generate a pressure corresponding to:
t he tenper at ur e (3) Intbe kbgre-pentienedetdré f the)bbtarambndirnents, rtbe disgkaraasideut | et
side of th : | ' LA rature
Sensi ng porCPaa o ey TEHHE B S RERGah 6 3 AbQledtd Bpfufient SRR

bet ween t hiee comied (@gesbaispacefoftthe réféppreting oo sibaspaee Polheiftsziaadoamke

fri . . i thet side.
uselt 96 ¢ noPfER G icthahl Sk S BbASR ty M€ sy BB cleiBraRtiZEs 7 BECSS)
t he hi gh- ppesisiad ¢o sbaléhel earpappaeddde avekeds by thisheask ahvispiesahle to istageally -

deconpr essLon. SRS JlrLhe SROKeNIRsS | Dt 4% diojof 2 SUBAPRBL g K1 Lhe

expansi on @t 7 sO a egconpress the refrigerant,
and t he présstrable fenair blpwafbytahislowef fan ge pass the sliscioarye side gdvappratbelhavhiiei cal

ener.gy thereof. t he ex sign unit, various displacenent-variable
conpr essi owcﬁeﬁﬁ@ﬁiegmor%?gﬁgﬂ%&és %r@?%l‘l t ype conpressi on nechani sm a vane
t ypeo conprfsgepn nechanism a rotary piston type conpression nechani sm or
the |li ke can be_used, for ex | e, 10[ 0769 t , j. nit,
when the refri gdfdsr 2§ é@éﬁfﬁ’éaﬁq"&é‘“ i ﬁ[g%rggbgg?pqr%h hg%ﬁﬁ’??ﬁgeg{:@%? | ow
in a case whpoatiohecdpaptirersrng svaihallecsvaporptoe dSican beecdtanidsen than theed as
t he conpressi on chani sm_ the nechanical ener can be,out put il
refriger anfe%'%erﬂgg@rﬁﬂoé%?gd PBySER pEHY| F‘?@r'qeﬁ@ v @H@_tno&oﬁnpﬁgax%rpﬁofaﬁle
rotation-t Migenatde sids plEsRABNL4.Y aTHat Y, Becubptiessit biownesstthsibiowentyn tmssessed as
t he expansion Lf{:]i t. | H this case, thﬁ%r%%%i 0&. ene rectovg eddi n 6 tgje
expahsi on HKPYINDR diseh¥ge pide exaporatar Hied CHFH 8T apqrgepy éas estribe
- above, a temperature difference between the blown-air and the refrigerant evaporation

temperature can be secured in both the discharge side evaporator 14 and the suction side

evaporator 16, thereby effectively cooling the blown air.

[0776] _

30 When the discharge side evaporator 14 and the suction side evaporator 16 are
integrally formed, the components of both the evaporators 14, 16 may be made of
aluminum, and may be bonded integrally by using bonding. means such as brazing.
Alternatively, the components of both the evaporators 14, 16 may be connected integrally
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For exanpl e, the mechani cal energy output frorn the expansion unit may be
used 20 as a suppl enental power source of the first and second conpression
mechani sms. In this case, the energy efficiency in the entire ejector-type
refrigeration cycle device can be inproved. The nmechani cal energy out put
fromthe expansion unit may be used as a driving source of an exterior
machi ne. [®y78E1N9 @%@a%@éﬁ%@@?ﬂ@%@ﬁmwhéﬁé@@ feNik obtained if a
generator[b$7pped as the exterior nmachine. For exanple, a flywheel nay be

used as the exterior machine. In this case, the nechani cal energy qut put
fromthe expansfoifatigrenangsr plea dinoprctitube PRyt be usstepgythe UisraRifefide o

spring deVé\féE%r(aﬁf?i 125nP e SidtioN Bl RRapEGr 8. ath 83 fdskOfindTRRAN VR sedi i L hi S
case, the nechanical energy recovered in the expansion unit can be 30stored
as d@n el astdmmenér gpth [ttﬁlgqcharge side (18 exqnangrs ihend-HeswuFiiedidadiagtt o

55t h enbodj h 1| i (AT PSS | deEHA

separ ator SRyASEr 450anG8gHEY b8 TBe oS08 HELSICI T o iefdefan
conpr essorpasigs miaybe eenfigurer HelerseparabBt intostmsotep®atoss. I n this case, the gas-
refrigera 72§]2arated at the accumul ator can be supplied to the first

conpr essi hani sm 11a, thereby preventing a liquid refrigerant
conpr essi on i n Whenflhiotis theodisghergesiidenevapotatari Idmandahe S{cipa 3ide evaporatondé h

respect to_the t 60t h .er [ S OO S =L gL ar at or
S5atmy berBrenrgut o R 4BF 3o R I R s e erlBdtaly SindeBORC "
gas refri gempetatsrepall #ieeductiont $ige susporator sicderrgraged! atgai dbvwsepearatakr sidan be
supplied to the second ¢ ressi on hani.s r i a
i d rer SRS BOMTRUE G e8] B LG oMb o YRR 51 o
[0774] refrigetaR)evagorition tehpemturent trendisthdledide dvaporatolr 4 et ddimiditytas, t he
di scharge si ge ey (% ator. 14 and the s gti on side e\éaporat or 16 are

provi ded t¥" EiGyN ”&Q’f E‘%F'é‘?li'f)nsg e t%g CBBPEHEFEEY ¢ he space of the
ref{g ger atjorgey oom the space of the freezing room. 15 However, the

di scharge si de evg{p}@gor ator 14

4 and the suction side evaporator 16 may,be
provided to coolt® nys%r%tﬁ‘&cgpf:'@ gré’SchbIﬂé%l.S”?tf?nt BiFS eé’ﬂ%%'?toftlz garﬁggi rabl e
t pdi ntegr aédn‘gfroﬁécﬁ g rmhﬁgﬁ:ﬁtﬂe,gﬁ;e&:_g@s@[)tlg@ a?‘riﬁdw SN REDby thé f%ilétj itti@a?gsmcettbon
si de evapor at or . and i esirable for air a bl ower fan to pass
The' i schategueafien ORBbPBITS: SUeoAHEe CHRPARIDE f o Iarelt S ep8 5t 575 F6TBn" s i s
order. 20[&Qy#8h side evapordBt$6. arhisiBIne A aBE@VEe doieemBodingert. ant _
evaporation gressure (refrigerant evaporation tenperature) of the suction

si dé&? evapolH| BF 16 can be made lower than the refri gerant. evaporation

pressure (the r $§DiIﬁ§ﬁ@£Bovéld@B@TbéBi49Fu fouaesmbotiPEntef the ARhctires A 9gndsi de
evaporator 14. That is, because the air bl own bﬁ' t he bl ower fan passes
* operation mode is switched in a high load operation, the low-

pressure branch operation
mode is switched in a general operation, and the simultaneous branch operation mode is
switched in a low load operation. However, the switchiné of the respe_ctive operation
25 modes is not limited to it.
[0781]
For example, the high-pressure branch operation mode méy be switched in a high
- load operation, the simultaneous branch operation mode may be switched in a generai
operation, and the low-pressure branch operation mode may be switched in a low load
30 operation in the cycle. That is, when the ejector-type refrigeration cycle device is
operated, the operation modes may be switched such that the highest cycle efficiency
can be obtained in any operation mode.
[0782]
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25 through the discharge side evaporator 14 and the suction side evaporator
16 as descri bed above, a tenperature difference between the blown air and
the refrigerant evaporation tenperature can be secured in both the

di scharge side evaporator 14 and the suction side evaporator 16, thereby
effectively cooling the blown air. [(_)773% 30When t he di scharge side
evaporator 14 alereouss Decy§ie mayibgcoaiigiped a4orthatdigh-aressitre §rach grerelidied, t he

conponent UOR-pRARRRI B hSopkfhtion ndtRYcaR & e ReR1iRdly ShikHel Withogd may
be bonded%]qﬁ%eeggfamey&gy usi ng on?i?pr%g Ir?eans scuch_as brlaz\fr ng. Alter ﬁativel Y,
t he conporighing B youlkanenes bianph opedEen 1ndes 6 IS besee 6 Elett indi secenst al |y

176 by usi CW— i.cal - F : | .=
[0777] Sdrgﬁl:hi) ea qua@ﬁézggerl o%é@%ﬁu?@ang tég ee??gee}/aﬁgy%;ee%ztss‘ggé@g;the
di séhar ge mfiefiigesargposager 14 and t he suction side evaporator 16. In this
case, fi ns,[?gg%zl be used in 5 common in both the discharge side heat

47an

exchanger d the suction side heat exchanger 16, and a tube-pass
structure (tubeFyrdwesmge, affixed thuotdy machawisne kimilefly togibe fimed Pucitie 39 nFymbe

configured.to b r d_into . [ . hot h t '
di schgr gedt%q Hae"g\?iﬁﬁ%a?%‘f ngpngnﬂj#\‘ﬁ%g'g%g‘i)elcﬁﬁgée%ag'[' %é%%‘r mgmgé% é“ree
confi gur .ecbtétmroamgheﬂdwh&a(?pemmmmsing ealvee)fnndaiygmrmb\dded IﬁdMe%mtﬂEif‘giﬂr mémncl
evaporatiqgn t erat uge, o e suction si ey, rato arr .at a
dorfiot r cariraie BTN phcahed M B shitei {3 BB irestr AR PE R S ot
I s caused.reftftierant pyssagé dswnsn@atrsf the first,gseeamt suetiopsitie decompressiermeanse i n
t he di sch g si de evaporator 14, the humdity of air blown into the
suction sﬁbg ﬂvaporator 16 can be decreased. 15[0779] - Ther eby,

generating of t{m)fihosk hiert et Seihdngdr S0 A3 \vaRN aéspecile smieldescribed
control |l ed. Further

01 & pos<TBIITENS HE EBHENT o GIEEn BY e ABNSER b s G e reet 16,
t hefseby r egidcinedefrlieramt ZBwdirdctiéh Fliglel IoR-predareeydd edfagatintlfassddel &eirdt t he
same al so cliegc}ib%%. GTEQ reef%e(:)rgrlwtnﬁgva dirg(IOtPO?T?ig (%J\e high-side refrigerant passage and the
refrigerant'ﬂow direction in the low-pressure side refrigerant passage may be arranged in
the same direction. Alternatively, the refrigerant flow direction in the high—side
refrigerant passage and the refrigerant flow direction in the low-pressure side refrigerant
20 passage may be arranged in different directions. Furthermore, in the above-described
58th, 59th embodiment; the low-pressure side refrigerant in the cycle may be the
refrigerant to be drawn into the second compressor 21,
[0785] . _
(33) In the above-described embodiments, there are described regarding the
25 ejector-type refrigeration cycle device 10, 40, 50 that is provided with only the first and
second compression mechanisms 1la, 21a. However, additional compression
mechanism may be p:jovid'éd, For example, an additional evaporator may be arranged in
paraliel with the suction side evaporator 16 of the 43rd embodiment, and an additional
compression mechanism may be provided to draw only the refrigerant flowing out of the
30 - additional evaporator. ‘
[0786]
(34) In the above-described 43rd to 62nd embodiments, an ejector-type

refrigeration cycle device of the present invention is used for a freezing/refrigerating
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(31) In the above-described 43rd to 50th enbodi ments, the high-pressure
branch operation node is switched in a high | oad operation, the .

| ow pressure branch operation nbde is switched in a general operation, and
t he sinul taneous branch operation node is switched in a | ow | oad operation.

However, the sw tchi of the respective operation 25mydes. is, nqgt Limted
to it. [O7EYjce ora reg%@?at‘?-fxaﬁﬁwg\,’ "t eréﬂ&pw,%@ﬁpelsbﬁ] A g‘ti 6/ mode
may be swidghh it dedibrdipé pRGgRRRINAI/ LI RieviEd 6f thk Mdstaremagon ran ob usger at i on
node may be switched in a general operatjon, and the Iowfgre sure_branch
oper at i on TRb@ereiigratien iFle drvlgei fRr 4dogihlrsaudiaeing, 8r 40 dny! NIWQF rd e.

That is, w@ﬁgkihe ejector-type refrigeration cycle device is operated, the
operation nodes nmay be switched such that the highest cycle efficiency can

be &bt ai ndl787Al any operation node. [0782] Moreover, the cycle may
be configured 8553@ fhale BboR: MBI 3RS 80 H2nAP&HBIdiIRENSPHR aldiohNade
| ow- pressure branch operation nobde can be selectively switched w thout

setting thevapbmaiortlfiruned abthenisindoside badt exchaper:; andihe fradiateralds usadastie st and

ooy s i bt farkdts HiadufiE HeR o AL BhdBHER. | ORTME cheRE wke Va1 Ve

thereby swtching a™r eran 3] T Furt e, -a fixed
throttl e nmohmrdysen mayribeacdnfigted; rseich i thetd theh seationesid® hesb exglignger ledsl as

first and CHL.ON Sk [ Htihi :

el 6Bt r ommgnBr By BB e R LRG e 38 B R8Tt 12 B nfigips cBtne |
first, secintatiofRedtreactangadiot heating&he 2&frigerentt that isiused {0 hast einér watrtohe si de
deconpress%on ans, or in a refrigerant passage downstream of the first,
second sucta:si de deconpressi on nmeans. [0784] (32) In the inner
heat exchanger 30 - 37 of the respective above-described enbodi nents, the
refrigerant flow direction in the high-pressure side refrigerant passage 15
and the refrigerant flow direction in the | ow pressure side refrigerant
passage are not described. The refrigerant flow direction in the high-side
refrigerant passage and the refrigerant flow direction in the | ow pressure
side refrigerant passage nmay be arranged in the sane direction.
Alternatively, the refrigerant flow direction in the high-side refrigerant
passage and the refrigerant flow direction in the | ow pressure side
refrigerant 20passage may be arranged in different directions. Furthernore,
in the above-described 58th, 59th enbodi nent, the | ow pressure side
refrigerant in the cycle may be the refrigerant to be drawn into the second
conpressor 21. [0785] . (33) In the above-descri bed ‘
enbodi nents, there are described regarding the 25ejector-type refrigeration
cycle device 10, 40, 50 that is provided with only the first and
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second conpressi on nechani sns 1la, 2la. However, additional conpression
mechani sm may be provided. For exanple, an additional evaporator may be
arranged in parallel with the suction side evaporator 16 of the 43rd
enbodinenpg?%nd n agdi;ional conpressi on nmechani sm may be provided to draw
only the QHﬁEEQHP flfowi ng out of the 30additional evaporator. [0786]

(34) In the above-described 43rd to 62nd enbodi nents, an ejector-type

refrigeration cyclm, éﬁ@&ﬂoﬁgrp%freﬁﬁéré{i"oﬁ Ak deUhé@%i’rfE:ﬂsiin@: used for a
freezing/refrigerating 17 device or refrigerator. "However, the present

invention is not? firglricogpression . mpohaniscanpefigured fo] sompressy gadr dischgrgeat i on
cycle dev'kéfﬁ %f t,he present invention nmay be used for a refrigeration cycle
devi ce fofAd85F air-conditi oni ng or an air conditioner for a vehicle.

5[ 0787] 4 ED)iatbn comRyuRED Kecstd SH-predsud refriterapl tidcharged npanie, firkthe

suction side evaporator 16 is used as the using-side heat exchanger, and
t he radi af@mMPESsios REANETt he exterior heat exchanger for radiating heat

to the at h : | d,
L et ToSPhed brorh i BB aREPA IR R SRR RSNAETL Bl
exterior redtoexchanger, and the radiator 12 is configured as the interior

heat exchanger for. heati the refrigerant that is used to heat air, or
water to b heaAbaISCARAIIEY & Hais PoLoN AdagiRd o MRS TR ARL EXbeEt B on
cycl e devigfige@mpbf ®haGtream branchebli dtsthe (ARG poIHRA, Iramt SUiibh Pored to
conpress and di scharge refrigerant; a _radiator con |g_ur ed to cool

hi gh- pr esadpeierde drgw tamieitiogient by echigh-sreehdowiaf dhe efigerasticdnd fieenkid sm
a branch QSﬁﬁié ‘rii;&rtfyn?‘éhé%’ difRisBr pe&eenaao[dggﬁnfgzi gute@@ur‘izl%f Hiﬂ@?@&aﬁtgg%@gef;ut

of the radiato an ejector inc ‘a nozzle portion adapte o]
deconpr esteftgerapk pamthe iefigarant dranarfrorothe refrigerastsndioamoned at t he branch

portion, a refrjqgerant ctl t: t r i . a
hi gh- speed fl owé %’ﬁ C@esggféécg&pg%&?i t eg-l%gf P E‘)?fl]e? é@wlﬁeggﬁpe%%ﬁ grﬁ%rﬂ&“gaﬁ'ﬁe a
di ffuser psfrigerant eidagbiher ttegmdsanthcdent thexbrmeath pgdioant of the j et
refrigerant and the {efri erant drawn fronthc? refrigerant %ucti ofn gort;
a suction side evaporator configured to evaporate the refrigerant
decompressed by the suction side decompression means and to cause the evaporated
refrigerant to flow toward the refrigerant suction port of the gjector ; and
a second compression mechanism configured to draw the refrigerant flowing
out of the suction side evaporator , 1o compress the drawn refrigerant and to discharge

the compressed refrigerant.

2. The ejector-type refrigeration cycle device according to claim 1, further
comprising

a discharge side evaporator configured to evaporate the refrigerant flowing out
of the diffuser porticn of the ejector.

3. The ejector-type refrigeration cycle device according to claim 1 or 2,
further comprising

a high-pressure side decompression means arranged in a refrigerant
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a suction side deconpression neans for deconpressing and expandi ng the
refrigerant of the other stream branched at the branch portion; a
suction side evaporator configured to evaporate the refrigerant
deconpressed by_the suction sjde deconpression npans and to cause the
evapor at e?ﬁ%ségg fr@eRtropEn ?‘Slﬁ?%@\ﬁf ef tPElPd '8 CEE *EEE%‘&%H‘%E%PPZ%? t he
ej ector: &hithn for decoRpRB&EH Hnd BRIIHBRYHRE (<RI SWhG B S Relick®. draw the
refrigerant flowi ng out of the suction side evaporator, to conpress the
drawn refrigerant and to discharge the conpressed refrigerant. 2 The

ejector-type refri i I Ji: r di | ai further
compri si g o SFELERr GES P RIER SRS isB et JuPeR Fstn BT ¢ e
r ef ri ger athe hidhepviesgure gideafecbimprelisidnuseanyierariaagedi 4 kfriggratttipassage from 3.
furt her ORISR Aot ophesalor Srie reldamapt BeLron oh By iy | n a
refrigerant passage froma refrigerant outlet side of the radiator to a

refrigerant inlet _side of the nozzle portion, for deconpression and

expandi ng t he Bef Mhgajenr-typetEfigeraiian efcle drvigesicarding to claim 3, whgremtibe

ej ector-type r i i cycl evice or di . ¢l al.m wherein the
hi gh- pressure F@e&%@ig%@&c&%ﬁ'pﬂ?ﬂ@ rp%&i% P %ﬁ%ﬁ%&?w Ad'aemﬁe??rt}é)taaﬁgepassage
froma reffdrhgeehigeramt bl skiedd tief braheh patibat®s refigerantinlkt sige biihe ricakiet si de
of the branch portion. 5. The ejector-type refrigeration cycle

devi ce acR@BHe-ng to claim 3, wherein the hi gh- pressure side

deconpression neans is arranged in a refrigerant passage froma refrigerant
outl et side of the branch portion to a refrigerant inlet side of the nozzle

porti on. 6. GheHertajtgoe ceafrigegrpion efalé devied Borordipglte adgvneaf ataims di ng
to any o eﬁ lainms 1 to 5, further conprising an inner heat
exchanger'® 4 CPIPPEPY or m heat exchange between the refrigerant flow ng

out of the radizt pinefHéap dxeMamic? Sadbfed tdepdifirid BBARBkcHIhgR BY¥@WeRn the
7. The ejector-type refri ?er ation cycle device according to claimé,

wher ei n trefigesantifigeingraut of Bisi ragdiatitandfa lowepresslirg sidie retigetant ined eyaer ant in a
refrigerant passage froma refrigerant outlet side of the radiator to a
refrigerant inlet side of the branch portion. 8. The ejector-type

refrigeration @yclTeed@ctareymcedigeraionicgcle ldalite accortiiag & taihe, wiedreingles ant
flowng out of the radiator is the refrigerant in a refrigerant passage
from a r JEFiagEaH Aewibgubef the srdigier isike figerantyya refigerat aspagde fiB@ant i nl et
side of tjg %t'opﬁbtéﬁdé%fwm 1S L I5fiBERREnlet side of ‘he%raﬂ_q\epcﬁ’li tor-type
refrigeration cycle device according to“any one of clains to 5, further
conprising an inner heat exchanger, adapted to perform heat exchange
bet ween the

8. The ejectortype refrigeration cycle device according to claim 6, wherein the

refrigerant flowing out of the radiator is the refrigerant in a refrigerant passage from a
refrigerant outlet side of the branch portion to a refrigerant inlet side of the suction side
decompression means.

8. The ejector-type refrigeration cycle device according to any one of claims 1

to 5, further comprising

an inner heat exchanger, adapted to perform heat exchange between the
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refrigerant in a deconpression and evansion stage at the suction side
deconpression neans, and a |l ow pressure side refrigerant in a cyde.

10. An ejector-type refrigeration cycle device according to any one of

cl ai ms  6-€figertéin @dgcompression epgexpensiqsTsiage at tee sidien sidgfdepyaprastionineant@nd gcl e

is the refri ||?€{Hi’:it&1%fe ’ o the first conpression mechani sm
11. The Z‘%‘%’%@%- yp?er r rr%gr ion cycl e device according to any one of

clainms 6-9, wherein the | ow pressure side refrigerant in the cycle
is the refrigerant, to b rawn_to the secopd. conpressi.on mechani sm

15, The o ectort ye Siedhr s BB E) R ARy BoeiR SRy Cosaethe. of
claims 1&® wHereiherein the radi ator includes a condensation portion

provi ded to condense the refrigerant, a gas-liquid separation portion
provi ded to seff @veprepgUeside rgliggrnt in Heicygledsthegefrigheant ik dkea torihe

portion iﬁ@t%o@@:ﬁeésﬁfn%@@r’i%ma”d liquid refrigerant, and a super-cooling
Vi

portion pro to super-cool the liquid refrigerant flow ng out of the
gas-liquid separation portion. 13. The ejector-type refrigeration

cycl e device aggcordi ng. t ny one of .clai 1 to 11, further conprising
an auxi | ary rad alts SEFRLTYRR oI FYGR FaHES AERIOINGIR ATy B ¢ he
branch peidime®s-9twheem the refrigerant flowng into the suction side
deconpr essi on neans. The ejector-type refrigeration cycle

14.
devi ce accor di Hif low-Riggsygesidg reftigeragt in the cyde Iy thermEigeraie peidigwn fo a
first di ?ﬁ@@é%&@&ﬁ?@sﬁioﬁhﬁ@&i%n@ans for changing a refrigerant
t

di scharge capacity o e first conpression nechani sm and a second
di scharge capacity changi ng nmeans for changing a refrigerant discharge

capacity of the,s . ression chani wherein,. the fiist discharge
capaci 1y changiifg MEBASCEaYER e e A LB e 2&islinbyS ahuDedl neans
are configaimed to011 agieetr vel y i ndependently change the refrigerant

di scharge capacities of th i rst coppression mechani sm and t he second

) fi
conpr essi on medKafReRIor includes 5C0nfSEfige { RPIPY pRrOViSer K rcanrieRse yibe e
devi ce a‘?éf??g@%é}%, P g%@.Miqgfbe ﬁ%ha@t%hgﬁg%iohopﬂﬁﬂidé’&"% eéhéz;barate the trQﬁigfafdrﬁt

conpr essi on"nechani Sm and t he second conpression nechani smare received in
a si ngl e flovirg myt b the dondegsatiany pedioni gty gas refrigerant asd lighig egfegarent t ype

refrigerafon sGYE-Eodmy F&iBH 6 ALEE tb %uBQ%c&ﬂe{hgfliqﬁlﬂe?ﬁge]raﬁtoﬂé\%hg%r ein

of the gas-liguid separation portion.

13. The gjector-type refrigeration cycle device according to any one of claims 1
to 11, further comprising
an auxiliary radiator arranged at a refrigerant downstream side of the branch

portion, to cool the refrigerant flowing into the suction side decompression means.

14. The ejector-type refrigeration cycle device according to any one of claims 1
to 13, further comprising:

a first discharge capacity changing means for changing a refrigerant
discharge capacity of the first compression mechanism; and

a second discharge capacity changing means for changing a refrigerant

discharge capacity of the second compression mechanism, wherein

182



the first conpression nmechanismis configured to pressurize the refrigerant
to be equal to or nore than the critical pressure of the refrigerant.

17. The ejector-type refrigeration cycle device according to any one of

cl ai ns 3-the firstiiscbange capacity cHanging mghnparestce secoad dechiegeorapesty shangingeasesi S an
expansi on_uni

Vol e, <A1 pPou 8 e ATRDmERRT g i P OOtk T e oh RORAER RhRPeal

ener gy t ofirf@ordpheBikbn mechanism and the second compression mechanism.

15. The ejector-type refrigeration cycle device according to any one of claims 1
to 13, wherein
the first compression mechanism and the second compression mechanism are

received in a single housing to be integrally configured.

16. The ejector-type refrigeration cycle device according to any one of claims 1
to 15, wherein
the first compression mechanism is configured to pressurize the refrigerant

to be equal to or more than the critical pressure of the refrigerant.

17. The ejector-type refrigeration cycle device according to any one of claims
3-5, wherein
the high-pressure side decompression means is an expansion unit, in which
the refrigerant is decompressed by expanding a volume, and pressure energy of the

refrigerant is converted to mechanical energy to be output.
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