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EJECTOR FIELD OF THE | NVENTI ON The present invention
relates to an ejector configured to draw a fluid by a
jet 5 flow of a high-speed fluid jetted froma
nozzl e. For exanple, the ejector can be suitably used
for a refrigeration cycle gepEpoRBACKGROUND OF THE
I NVENTI ON Conventionally, an ejector is known, which
includes a nozzle for 10 deconpressing and expandi ng
a high-pressure fluid, and is configured to draw a
fluid froma fluid E!lEd.tDQF'bUEtIWEMTIQNtl on acti on
et flow of a hi ed fluid jetted fromt

!
ﬁoz;f@e mrﬁ59ﬁ%'r\yﬁea?'a?e'a££§tq # equaqulocqnfw%&o HE?é’! @eﬂwd by a jet

el B0 RS0 el R, o EGLEKAMRIE 5h §6Btor can e
suithbs§didddfiof a r’eﬁldé?ﬁfcﬁfléﬁge'c@vﬂzed' ffuser IOO'VtI on by
converting the Kinetic energy of the mxed fluid to 15

the pressure energy of the m xed fluid. Therefore, the
pressure of the fluid flowng out of the outlet of

the ej ector is i B&@@B@WD@FH}IEM;HEM@&JW of the
I P
5000 e Eﬁne'&vm%B@%ﬁé%&g%o%%ﬁa‘%ﬂ%% agnozzle for
SAEEBE RS 131l Bted R a e

fromn fd fhiid itbhPbroByta Eh@l‘fhﬁw héfich of &l &t 16w otth RRYH-§P8Ld fluid jetted
of the ejector is Set equal to or larger than a

frqadismgezdect irothal ejactes, the jethituif fromd theusezzte apdithe suction fluid from
Therefore, the pressure |oss, caused when the suction

the flyidsyctioprnarhare mésad iR Mixing podian, anddbe pressaie pbthe mixed fluid
reduced, . and. unt on f

s JTRRESRS B TRer pedia B0 Ebhutipaitpe Kt dherey bbthsmixed fud to
thé s §dife | dHYT !o?@h@?‘lﬁ%@rﬂumﬁf .fTr‘r‘e%rﬁfb%f fHleS plIeQQQ:? ?f ﬁ‘\% fluid flowing
IClency In

energy converting e € €] ect'or

out ot tHeddutigtiof ahé efgctareis atdrelsed fdre dRam G ﬁ%%sﬁré)@ﬂhbrsucuon fluid.
JP 2003-14318A (corresponding to US 2002/ 0000095A1),

an ekrpaadl rejectoy| desdribedpabsafe 2@04- 34@136!&061:mifesa>ondmg to US
%if portion is suitably set in an axial section
20044 165 Ahe 2 BABSATE SPEIONaY farea s AN @l@tosrﬂﬁa@f @ suction passage

iR SHE 4 TR i G dl FORE S BRDAGh b i a mixin

I I
p%‘g‘fﬁgg 7%69%563535%" I??@&rﬂggﬁg ﬂa;észlge ge??onal area of the fluid

suptior iport. | THevefoes] thet preasardiisk) yagsatewdenl theesudiioafluid is drawn
axial section including the 1 center axial of a

framd 2he duisbsuetion perteean g redused.uaid the Howaroount ofotive suction fluid

flolwmg f'rcpmt {Ill% gllulltJ us%%{ion port can be increased, thereby improving ejector

efficiency ne that is an energy converting efficiency in the ejector.

In an ejector for a refrigeration cycle device described in JP 2003-14318A
(corresponding to US 2002/0000095A1), an expanding angle of a passage wall
surface of a diffuser portion is suitably set in an axial section including the center axial
of a nozzle so that a pressurizing amount in the diffuser portion is increased, thereby
improving the ejector efficiency ne.

In another ejector described in JP 2004-116807A, a passage wall surface of a

diffuser portion is formed into a smoothly covered line in an axial section including the
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portion can be restricted, thereby inproving the

ejector efficiency Ile. The ejector efficiency rle is
defined as in the following formula (F1). rle = (1 +
Ge/ Ghoz) x (AP/p) | A . . . . . (FI') 5 Here, G is

celnbst HMigwiameiie 8b tﬁét@arﬁéﬁérﬁ?ﬂoésl sliich a$AGErdIFfldw fodd iAthe diffuser

anount of the jet fluid is the pressurizing
poathi@runan be rekticted, fthembypmptm\nmg the epctdreffitdensdyt e of

the _suction fluid, and Al is the enthal py difference

bet wdd gifetor pffisiensyne iscdefinedeas isrthetfellowiog Zpenula (F1).

the. e CLF SR X AEGPR, Bbwnst raft bl de [ noine |~
S UCt 'I-Eél‘e p@a‘%si%@lﬁeqrboséHcﬁﬁWo‘?fthé Rechid 'ﬂglds ‘é‘ﬁdzoﬁ tﬂ%rﬂow amount of

pressure n the suction passage c

thé ieq fﬁji@\ﬁmﬁqhétpr@ésdrﬁ T%S%bUQﬂnfthé 'dﬂ”fus@f‘ pbhﬁmf Ipqsvme denS|ty of the
vel ocity of the owi ng into the m xing portion

suction fiytd, and LsUtsthl"terentbaWacgiﬁen&oce letween thenirdetdand thve outlet of the
when the fluid flow ng through the m Xing portion and
NOZgle. di f f user portion is in a gas-liquid two- phase

cas. FlateYen i 2hbadglafR RS b by E@fege%ﬁ th§ PrBSsure loss on
a Qb\fvﬁ§trr€é‘r?les|9ﬁtei¢i"g@é‘ duldfion %%%P% cﬁmﬁ%?re%ﬁ‘? ﬂgid d suction port. If

[urd, and t y it s ttounl

thé Ipeegsetre fdssiid the éucﬁdﬁpasségeodfhérig@sdthmﬂd\b an’fﬁuritwthe suction fluid
portion of the ejector. Thus, in the diffuser portion

ordhetfiaw eqemtm of theeflkidnBowingeinte diye anixinigepoitiondthreugh the suction
pasgage s Ghang Fﬁe‘y’é@fcﬁ ”éfxgﬁ?%&% She FowBieggh ghe mixing portion
anﬁatﬁg%glgﬁ% O[!ng'ilbltq af 0 LY, '—TP@J‘LRES( ?\g?-é:'ﬂ%tsﬁ t{éh the nertial force becomes
dlﬂ’éiﬁﬁﬂmﬁttfassﬂlﬁﬁ%ﬁd% lidisd HdRSdde &P @ér?s.@%ﬁéﬁe%@ between the

conplete liquid state and a honbgeneously m xed
gastfhﬂ@ and txiliqbict fhed garsd therebly itrisl diffieult to pifainly mixl thee fet fluid and
honog eneousI)( m xed wth apProm mately the sanme flow
the spelign fjuid|in h%mlﬁaamr@omﬂ theeejeeiRbrogeneous! y ni xed
sate f t he

d fluid, .25t
7T owIDUPoBl HF BiftusE PR phiue ik 145 kietE, oK ! the fuid s

0B SRSl %ﬁ%aﬁfigéd@hmﬁsngﬁ%%?@%ﬁ neFot}the ejector

efficiér dyd Wee @ahRot rﬂ%r%vzmdémweirﬁﬁmbdef fli&leenp¥ MHdmMdderidous state
case where the fluid of the onbgeneous state passes

mearrsoa glatefotheri thang pompgeneans! state thitfinciedes pammpnleteogas state, a
ejector. Actually, it is difficult for th

COghPéetP. 'wr%smaaﬁ AhOMpaere s Mbpd slaliwbieh tb@ gas fluid and the

ol 408 AR bbbF ] U soRRGH o S etocy.
an%é%ﬁ%l@&ﬂhb%h@%@%né@ﬁéiy gﬁﬁ(éatsa‘?é‘%?% b5 Hed ahB&he liquid fluid,
the flow velocity of the gas fluid is different from the flow velocity of the liquid fluid.
Furthermore, in JP 2003-14318A or JP 2004-116807A, the ejector is
configured to improve the ejector efficiency ne, in a case where the fluid of the
homogeneous state passes through the mixing portion and the diffuser portion of the
ejector. Actually, it is difficult for the gas-liquid two-phase fluid passing through the
mixing portion and the diffuser portion of the ejector to be in the homogeneous state.

Accordingly, when gas-liquid fwo-phase refrigerant passes through the mixing portion
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and the diffuser portion in the ejector, it is
difficult to sufficiently inprove the ejector
efficiency rle. SUMVARY OF THE I NVENTION 5 I n vi ew of
the foregoing problens, it is an object of the present
andhttentiiffuset portian fri theesjekior] inis difficlihto eiffieleditly improve the ejector
efficiency rle in an ejector having a m xing and
effieiessyimiezi ng portion in which the kinetic energy of a
gas-liquid tw-phase fluid is converted to the
pressure energy thereof. It is another object of the

%5 suct | on passagONIARY BETHRIRGENTRIS | v ove
the aghegéRlofahkifotjfing Prébleise itfiQLder?hfé&t of H?&Ef%%} invention to

the present invention are devised e I nvent
sufficiepify Seprovpthé cejbiion éffisiedlcpmd he &9l djertoRthaving a mixing and
experinments and studies. An ejector recovers the

Prepsiiging artiom i ewliehrideskioatiarenesgy afisa gastiguid two-phase fluid is
d ' d i fluid in !'so-ent t
canVRHFDIE e RibsSURe BREtY HeTe¥cover ed energy 15
(recqy f%rétf]joﬁﬂgrr &%geclt& tb??yr&é&ﬁ?ﬁ\f&éﬁﬂ%%@\{iag g%;%égﬁos provided with

i nprove the éjector efficrency

a begticH paddagerRIGieM 3 ¥oRfguray tb %Pl%\/éoc% %rjécﬁlgre é&cHﬁ%g xe.

pressure energy, the ejector efficiency r

made Trrexfoliowingraspeats efithe present ineentiore asntlevised by the inventors of
aﬁgl i cation exam ned and studied in detail regarding _
the reseiARRligation bgped poethestollowingyexperimentsjanst studies.  An ejector

[ ener capabl e of. bei ng used.for 0 )
refpders. e, PG BT 1o, BB ReF o b RaIyoR iy Jocomaressing and
i a [
it flg 2Bty 28 oSl to i il BEotbred enoroy
(redenpendigyd te tHEPpreablNEeRXAYPES a8 &Y iMBrovethe 'eré‘ébtor efficiency ne.
portion and a diffuser portion shown in Fig. 29, a
t ot allf tgs qwssibleder gif the ranoveryeznergy dorbeiconverted tmithe pressure
can be divided into ElIl to E4 as shown in Fig._28. In
ensrgy. - ejgcton gificiancy nﬁewghgpggnayg maximepgy.  The inventors of the

PraSERoHbt el TRrhPIEANS hufubfE' GuF SRELAG 8T Every eneray
oSS, I HOLESE IBIHrhe) ShBrmy SRR [ 8ho used for
prégsariding the fluid shmbagale rycorey erergyaiscstubiedot her

ener%EZ E3, E4 is not used for pressurizing. The
r emaitig-néP Bhawsiresulis exgmimed apd studieddy the iaventons of the present

e AR 8t Bk gk e S ot AP uaoueprion and
diff e RORRSH S o B ; . 2518 (6P FEBOVERPLRL0S Ht A ihfE 31 Enixing portion
can be divided into E1 to E4 as shown in Fig. 28. In Fig. 28, E1 indicates the energy
used for pressurizing, E2 indicates a remaining kinetic energy without being used, E3
indicates energy transmission loss, and E4 indicates the other loss. As shown from
Fig. 28, the energy E1 used for pressurizing is about 20% of the total recovery energy,
and the other energy E2, E3, E4 is not used for pressurizing. The remaining kinetic
energy E2 is remained as a flow velocity of the fluid flowing out of the diffuser portion
of the ejector without being converted to the pressure energy.

The energy transmission loss E3 includes the energy transmission loss
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caused by transmtting the kinetic energy of the

liquid fluid to the gas fluid, while the liquid fluid

and the gas refrigerant pass through the diffuser

portion of the ejector, for exanple. As shown in Fig.
calBedt e traasimitting th@&ilﬁﬂi@f@%‘rgﬁ@ﬂm HiquieTIi® 36 the gab Mluid, while the
the energy E2, E3 and E4 wi thout being used for
ligytick §lyigh arzg g gns refrigerantgiass| thraugh the difusempartiod ofithé ejector, for
t he ener El use%_fo qgessuriéing. The inventors of )
eXABPIE, oA ENC I Ei- 4 e Jalie Hh1B8 anarey, treRemission loss E3, in the

hOR Q0 t. 1,58l.on | oss .E3 between
el gea "Rolend Bt FREP e R B Wrefiiae, 8GRy targe. s
cdrhPaed With Bk bASYY ST hsémj*brb% fluid and the
an

liquid fluid is réduced i's used for the

pr esskive nvegtors loé thed prisent applicationeyudiee régdrdirg the reduction of the
effectively inproved. 10 Thus, the inventors perforned
ensgrp¥ iransmissipprloss it betwegn theagasiftuid mpdether iguid floid.  When the

A e B e RS T 8 ot
B O s, W) BRI k8 il mproves
TS the Irenfits Yerdrediekpefiffihts ¥d?%fﬁ‘g§cﬁ\‘fé|§f Hanshiittingenergy from the

the free fall rigid body is reached to a certaln
liquéd fluidshavired adiigly flow \edeoitydban ¢hati dfithe gas Iflaid; @o tHégas fluid.
with resistance received fromthe circunference air.
That Ins2 cese ofi afregefallcrigid bedy, Hbefflave veladty ring reftingy downward

olghaBR LAGRRRS BBLGAAan & Lrab ¥ Y64 350 Ve of e e
90 Sl 0 GO, i AGCPREG S i o

witte fasisthhed rédiivdd frein theadiRUaerinckhsir ri gi d body can be
rapidly transmtted to the 20 circunference air when

t he rlihgtds.dbdflovapéldcily ot tenhfree tfall rigiel bedynisn@dt increased more than
v?l oc_itP/. In Fig. 29, the liquid fluid grain }i.e., ]
thgternyiap wlaeatsaaﬁaw faaching thestermipal Neloey t Hleerefareyther flow velocity

BT UMES TS TN
It PERRRSHEL 3fe et %iﬁ] . eéfel'ﬁ%er@ﬂgt%odﬁﬁéﬁ%esg@yﬁ §Finsmitted to the

state of Fig. 29, e T nvent or e pre

cireppifecsmiceair whulities rigrsddl rRpidp réddrstto\tRe 81iioNl velocity. In Fig.
transm ssion between 25 the liquid fluid and the gas
2%, the tawd Skidhgrain (i ghirtuakliqliid pastiale ypassirgnthraingh thepdiffuser portion
. part of Fig. 29 15 raph show ng variation in . o
is JpBesad as fhe figidhady. Andithe 4A8 T Bassige B1rough the gifiuger portion is
. e . ST Cd I | _
sy B4 BB BR 8 1 yRELIeR il 8 o mventors o

thé glrés&tr aplication tshedied %bﬁfdi%ahhﬂfé‘c‘fﬁﬁ Hriergy tr,ansn}isnsion between

exanpl e, and the solid |The 1 shows a varfiation
the hiquigfuid and dh¢ gag fiuidpassifg tlebugh dhadiffusenpbhion.

ej ector of the conparison exanple. As shown in the

sol i dhei wReer nath ohfip- @Rl ison graph showingvaration ineveJotity of the gas
Ul ahfSdi8Sty btttk Gl AL NithdSi s ddan T sl tine LA1 shows a
variation in the liquid fluid (e.g., liquid refrigerant) in the ejector of the comparison
example, and the solid line GA1 shows a variation in the gas fluid (e.g., gas
refrigerant) in the ejector of the comparison example. As shown in the solid lines

LA1 and GA1 of Fig. 29, the flow velocity of the gas fluid is greatly faster than that of
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4 the liquid fluid in a nozzle of the ejector in the
conparison exanple by the difference in the inertia
force due to the density difference between the gas
fluid and the liquid fluid. Thus, in the mxed fluid
theﬂiquhieﬂl,iidtin alnozdleaofdhe lsfectorcinitha compadisbh exangle by theadifference in
m xing portion of the ejector, the flow velocity of

th?wée@a!;for%ﬁge Béftf@ré%nsla{sdl@eretnﬁarbemeem thengas flvid asd the liquid fluid.
f th

ity heofies FRELOPRE i 2l Meaudion Bk hdWinGeinto a mixing
pdrﬁ H??ﬁe %@%’f Fﬁe ?IPW:ﬁ&B@ ity Bf ?neggés ffthi ﬂec@rﬂg #F%Er than the flow

oW V rarns o
velesiyarIhe Gidald ,temgé}gnfl ow velocity of the gas fluid.
After the flow velocity of the grains of the liquid
f1 ui d’Heegmins of doalliquid fikid fidwingietoothiet gixihg thustigraard @ccelerated
fluid, the flowveloc:|ty of the liquid fluid is not
toggiher yithether eireanfeserce gas fivid, and hen therflaw aelocity of the grains of

S O S e o
veldeifyesfuR sI & PRAlQUid Huid &S r#?'lg é;%[lﬁllst%otﬂg'fpﬂ\b ﬁlglotggﬁ of the gas

reS|stance rce tothe circu rential gas

flud rtaacﬂownvefoutyebf thé lighidsfikidne.not iRore A6ddisratd® WHd teaches to the
15 transmtted fromthe grains of the liquid fluid to

tetrn@agagiomtwu d, and the total value of inpulses

| th f the | d fluid
T dscleislasiy Siinacarai of g bt ftiq piessacbing & the teminal

e AL Mg oo o v
cifcDfhfeRingial ;gﬁsaﬂlﬂdré’é)'éj'rélaét%‘:ﬂﬁ Loat hﬁastﬁﬁg‘ W@% kinetic amount is

vel ocity, e kinetic energy i1ncluded I n
trdrispnitteld ffram dhe ayrains ofethiediquid flafkiste tHeegas dluld)earibthe total value of
fluid. Thus, after the flow velocity of the I|qU| d
impuiges applisdh&om the grainsnph the \heu@cflwyl tor the Igasetiuid becomes the
of the

PrESSEig PEpUP RS R ety T g R aIBr ¢ ahan t he
ter N&%brdfﬁ%l?clf fe dgr’aﬁrﬁse&f th8TigREndl ?Ibgl;ﬁr'lotﬁm{(; g-% rb‘uﬁ(gﬁ% ggrtlon of the

fluid s 1n préessuri zi ng

jédtor Hre Papidh éﬁérﬁ&ﬁ&?ﬂw 0
© ef fi c[ eEH(P); ?r 25 In Fe; igé?ﬁfél%‘é]%@éﬂ}dé&ﬁghﬁ&nﬁnfeﬂfeﬁ%@ﬁ Aluded in the

!lqumbli!wdtoas: fze mdlyttrmmmed lhee tié gas VieldociThusphftéhthe flow velocity of
quid fluid of an ejhector according to an exanpl e of

th? HBUISrf ki FRachesdadthe iermingl vekecityc el hnetlmenw of the liquid fluid can

oe, B OEP  Ro R s Bk M B B B BRinal vetocy
T 14 s 191 O St oo
flufd carsl béhmrfeEQecH [therdbyanipraving tRe epttdd éMcibAcy AEr eased,

the termnal vel ocity of the grains of the |1quid

f1 ui ¢h Eh 2 the chain line LA2 indicates a variation in the flow velocity of the
liquid fluid of an ejector according to an example of the present invention, and the
chain line GAZ2 indicates a variation in the flow velocity of the gas fluid of the ejector
according to the example of the present invention. As shown by the chain lines LA2
and GAZ in Fig. 29, when the flow velocity of the gas fluid flowing into the mixing
portion is increased, the terminal velocity of the grains of the liquid fluid can be

increased, as compared with the comparison exampie shown by the solid lines LA1

5




10

16

20

25

30

i ncreased, as conpared with the conpari son exanpl e
shown by the solid Iines LAl 5 and GAl. Thus, in the
exanpl e of the present invention shown by the chain
lines LA2 and GA2 in Fig. 29, because a |arge anmpunt

and GAk KTneg, iin theengynplerofithe presetrinednticn shéwn by the chain lines
ressure energy, the energy transm ssion | oss between
LARangh $A2 in igaR®. thesausg ua dargmamcmh df ethef f(laetlcveﬂqrgy can be
rovi n t he

her eb fi antl
cdeen o ghe Pesaies SBEy. doe ShEra e BRios 6t Detwaanthe gas fuid

arkl € Toplc YR 68 o BrBLAEIR raliod Bordhl §EiRangy dmproving the

eé&@}gmerﬁ;yqi@ l'iquid two-phase state, a liquid state
and a super-critical state, and a body portion in

whi cAcaondingde zireassediof pios peesehit énverdipnpantej@stohimghiles a nozzle
fluid suction port fromwhich a fluid is 10 drawn by a
quélguffFQ)vtPo@eQQmplelSﬁl ang eexpand eofiuid jretanyopneostathedf a gas-liquid

tnpRase HBY. 4 IR Sfterana BFaUPRE itisal Kz, Gdihbofy portion in which
th@%z%@elsy sﬂildgsgt Id(r:?ﬁ%egr%%t{grﬂ?ﬂfha%ad%@éfﬁpbﬁ% Bﬁﬁgro% Which a fluid is

drader by aletfléWwbhaTrRid jaice frdmCaTMasdreds i ﬁéfﬂé UAkd a mixing and
energy thereof. The ejector is provided with a

pressurizimg padivags witich trghfluildijetted frent theijet praahthierronzidand the fluid
fluid suction 15 port flows into an inlet of the
drawg; fremdha fbvd;wetmrt PAG 358 mixed anghitinetia auewypd“stbagvelxed fluid in a

ofi ifiddverntipsd Sle . BER GRS, iiﬁ%@%%eﬁggﬁ fiedeaf. The sjector is
pr%UﬂbH%tfPQr§udtlﬁnqﬁ“s%5§éQﬁ ! \&hlbhq Fd Bﬁvﬂ?’ﬁ%ﬁgﬁ]e fluid suction

substantially 1 n'iso-entrop CCOT

pdroBowsirit antihlet 8fitHe @ikind dhd p?@ééiﬁl%lﬂdﬂdﬁl@ﬁ éﬁtﬁa fluid passage area
suction passage can be reduced. Thus, the f

of\e surtign passage isl asinfighireshionioe chamgedweumh tha’uglhe flQidadrdwn from the
ﬂﬂi}essurl Zi n? aortl on fromthe suction passage can be
EHetQILpOrt i %thmpea@mﬂ;sw@nmaﬁﬁaa@ ptaptighly imigo-entropy.

oor  Asortihof RSPbY el inch AYan BT 5eS Pehyab the suction
padkaféahi B/ rétdedl d ‘I‘fHu%""tH“éJﬂb\K}t\léldé‘lg dof'fhé éfﬂﬂjnﬁaﬂ'lng into the mixing

pressur|2|ng pOTtIOﬂ can be 1 ncreas

aml gressurizing portiomt from the swaionf basshgarcdre benanetasssd, thereby
in the ejector even when the kinetic energy of the
ingreasingclie oo Vemturdstéefgaﬁ fluidsflaying dntoethet mixitg and pressurizing
essu e energ t her eof

e nmixing gnd . . -
PaLtiL ¢ § Z1g5u othe tgmmpﬂgp @?]Qrwggé]?égg dauid fluid flowing into the
m&frfgt \& B%sﬁﬁ?:ng%&ﬁaﬁ% bh' | MQQ‘.@Q}’SH(& théAEFeosrsgt:?%pta%ount in the

er aspect resen I nvention

gastTilidieas ba .méala@d ﬁmfa &t elén URPTRE ‘Rﬁ%tﬁ%e?g})‘)éf‘ﬁxe gas-liquid
a fluid in any one state of a gas-liquid two-pha

twotpltase fuid dpiodnyeded tndhe prepsurec eneigyatherbef dn taadmnxmg and
a body portion in which ) o
pressurizing portion. Therefore, the ejector efficiency can be effectively improved.
According to another aspect of the present invention, an ejector includes a
nozzle configured to decompress and expand a fluid in any one state of a gas-liquid
two-phase state, a liquid state and a super-critical state, and a body portion in which
the nozzle is disposed. The body portion has a fluid suction port from which a fluid is

drawn by a jet flow of the fluid jetted from a jet port of the nozzle, and a mixing and
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30 the nozzle is disposed. The body portion has a
fluid suction port fromwhich a fluid is drawn by a
jet flow of the fluid jetted froma jet port of the
nozzle, and a mxing and 6 pressurizing portion in
pressaiizing pottion in wisich a@ble flnRI:ttée fioft tHeOkt péit of i AEZ4 And the fluid
and the fluid drawn fromthe fluid suction port are
drawretroaniteldiuid suctiem @ogyaref mixed arid kidefit @ndrgynofithe mixed fluid in a

o Mo St il 5 comerted (o peseure L

PR R B S 4B MBS eh WRER S GRS therguid suction

p&R HoREaRRH AR 4ﬁ[§90ﬁ9{é h‘ﬁﬂn%'d?\dt Hr%s@bﬁﬁﬁﬁgworﬁorf.l %gh{a ejector, a fluid
passage area of the suction passage 1s-contigured to

passageaaveadofsihehsidiitin pasddaee isvedriiguted @ behéhddddddsuch that a flow
flowng into the m xing and pressurizing portion from

velpeitysok theofiuid Flavgag dntostheubbtng endl pressurizing portonf from the suction

vel oci.t f the fluid flowing fromthe jet port of _
PASSagRJS %PES'PHP%"S{ ﬁ@U%tQi%ﬁg\a?Y&l%ﬂ&Q e Jﬂmﬁi qydngifesm the jet port of
e . ' .0city. 10 qof grai of , the .
of R e b0 SEEBBRAE PRl 5 B1AME % e veiociy
oGS0 93 i 190 AT ot RS B A Mo can b
inoteaset hand theepies sernzing anodurit e trgagas fluidicdntbeinpheaed in the ejector

fluid is converted to the pressure energy thereof in
eveewheRi the Kinetipeaesay iof ithe gasriiduich twaphasediuid is leonverted to the

PrBhE o anptRy SToGt S e, Mg and mSsutang IRGdian 1 aherefore, the

: f jt ' oW i pro.the. m Xk o .
ol AN, Ban 0 BRetiBN itbfivbl2"Ye: Bie”pleaBuL bt Slostantiany
equalindledes aRat aREONEW USlolity Sbfi BHY Iftid Othiﬁ{;enﬁof th&Mmixing and

the flow velocity of the fluid flowing fromthe |et
pressurizifg poeiomo frohre thensoctidm passagen gompletelyesortaspondg to or slightly

portion. According to another aspect of the present
differenh s thesflow eeleaity ehieuliid Tiawine frapy ihesiet gior oflihscnozzle into

i d d a fluid i ¢
R AR o 1 A7 o Shae o
SUPCIROINab Fidher a850ePRp BB el iodP nlutes o

nozale configueed té deabmpréds andllexpend issflgidananyorfe k&te of a gas-liquid
flow of the fluid jetted froma jet port of the

twabhase, stated adliguid istafesand! a supsearitical istatp pand @nbody portion in which
whi ch t,he,flui%jetted fromthe jet port of the nozzle .
the ng<eieds dispageds o hrbadypariie has @ tuid suction Pesifror which a fluid

. i - ki ' f n fl.uid in a -

s Bh o0 ot PO AT Ryl A Tk Bt B, o @ miing and
reSUriin iBffin which feigletiet! fréfhQKE  bf'th | i
P sucti org%?gsage t hrough V\/nilCh t he fru?%cb(?ﬂavm ?rngr%ztehaend the fluid
dréawnifrbrs dice iflaid sytion pbrdwse infiked andikimetic eherghefthginfiged fluid in a

and pressurizing portion. Furthernore, a fluid
gas-liguid two-phase state is converted to pressure energy thereof. The ejector is
provided with a suction passage through which the fiuid drawn from the fluid suction
port flows into an inlet of the mixing and pressurizing portion. Furthermore, a fluid
passage area of the suction passage is configured to be changed such that a flow
velocity of the fluid flowing into the mixing and pressurizing portion from the suction

passage is equal to or larger than a sound velocity. As a result, the terminal velocity
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passage area of the suction passage is configured to

be changed such that a flow 30 velocity of the fluid

flowng into the mi xing and pressurizing portion from

the suction passage is equal to or larger than a
ofsgrgins okt iliqyid Peid flawingtinta e mixingrand pedssuirizing Portion can be
. of grai ns ﬁ'{ t he Ii,_clui d fluid flow nﬁ Into the m xing ]
INGIEFSEH e, e pregsytzing ameuit inthe gag fludsan baingraased in the ejector

oAU S0P derdl o e AR A S 20ah AE 6385 erin t e
préidsurel sHérfly EN&er‘ﬁﬂﬁe%bﬂr@ arvd B&@éﬁf'iﬁﬁg r#dﬂ'tiérli‘.e o
pressure energy thereof 11" the m Xing pressuri zi ng

por t ifnrnanysohe aspectraf theppaisent iri\hﬁ\_tibh?mfﬂuidﬁba%é%ﬁarea of the
the fluid passage area of the suction passage may be
sugtinf lRASEage et be gradaally wslueedrteward downstream in a flow direction of

dijyection of the fluid flowing ip the suction )
thGLEL FoRhg)in fie) Spstian PassaiRicdndBiss Gasefa fadiicm dearee of the fuid
PRSSO8 PR Ao I o, G111 et DA eV 1587 ran 2 reduce
deRp66 2 i i j e.

T ar mag e it b Bl af o0BeCHdb of iRe Sl fasege:

suct iAlterpatbehgéhafluahpasdage avedeofdhe subfors passade at an inlet side of

gassage may be gradually reduced toward downstreamin
the gugtioppagsage: man he draduallyuredydeghviomwandn domastream in the flow

o BT aRO U 5027 GRS v o
4B B o SASIlot S S5 b B BRI i cnse

toward down$teesmda thd Aodfireetith idp the AGIRFBWIAG h tHe suction passage.
provi ded between an outer peripheral surface of the

nozziTéesauttion paseage peay pé eravided bétwessroan bhterlpedipheral surface of
thgorti on, or nmay be configured anot her nozzle to be

PBGFIgAN AR RA4T. D%inf@ralawrfﬁaeygfy thrdastynartionner may be configured
by AfdthPE 0o BB A8, BRIy ORAtelE . iteipalifely haindiRie and the suction
pakkahé nitdy BE copfigireal sh@lsﬂ?cﬁ% Enl‘ﬂ?g:fé@’ffg?én%ﬁ Q—I):%‘fvg?en enthalpy

fluird at” the et port o € Nnozz s eq

of the fheid at aariniet otthichadpye dhd eatirmeeof Ha)fiuie beRNet port of the nozzle
enthal py of the fluid at the inlet of the suction

is padaldgeordawesthaniapyenthalpyedifiéneinde dnh) betwesn enthafpyt dicthe fluid at
suGtio assage. Accordi ng to anot her aspect of the
thep!’ﬁ%‘eﬂ{ thﬁﬁvﬁﬂg&ﬁswee?f&gatha'% Plthes fluid aidhe autlet of the suction -

pa$ dgured to deconpress and expand a fluid in any one
state of a gas-liquid 25 two-phase state, a liquid

st at Acedwdirg $&/RRbtHEr ddpert ofitRé ifvaibh | i
i n which tﬁl};e nozzle is %?iposed%rgrﬁégqt;o\éy pofﬁ?{nhjeﬁffg includes a

nozzle| asinfigerest todegamprdssoandvekpindiaffluid ¢h bay oteastatebyf & gas-liquid
Jhet flow of the fluid jetted froma jet port of the
tworphape stategadiayidsiate and a super-critical state, and a body portion in which
the nozzle is disposed. The body portion has a fluid suction port from which a fluid is
drawn by a jet flow of the fluid jetted from a jet port of the nozzle, and a mixing and
pressurizing portion in which the fluid jetted from the jet port of the nozzle and the fluid
drawn from the fluid suction port are mixed and kinetic energy of the mixed fluid in a
gas-liquid two-phase state is converted to pressure energy thereof. The mixing and

pressurizing portion is configured by a straight portion extending from the inlet of the
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pressurizing portion in which the fluid jetted from
the jet port of the nozzle and the fluid drawn from
the fluid suction port are m xed and ki netic energy of
the mxed fluid in a 30 gas-liquid two-phase state is
miximyand pressariginggsottion @na raigs, kevdedt exgditing sbABnA¥ending from a
pressurizing portion is configured by a straight
dgygrstieam @ﬂdeﬂgthegsﬁaighi podiamtethebutiéteof thenimixing sanidpressurizing

.essuhg]ziﬁﬂgﬁﬁrt ion in a range, and an expandi n%

PGIERR-i ohN@ RPIHOD IS QY IingbigAk Passagedhaving a ernstant passage area
. i.aht [ t f th i Xi d

3L 8064 19358 88 et SRS ol e P TB9CEbn tat a passase
seeHbhAIHrba ¥f tﬁ@éﬁ@&fﬂiﬁ@}ﬁbﬁﬁnrﬁs ?‘rﬂg%ﬂ%n@rﬁ%\@& ?%\ﬁél%adod/ﬁ‘stream ina

its entire range, and the exp ortion
flowodirectiorecf thedhuid.haAs a resalsape tormidatl valosty of @?irﬁ;f oftthe liquid fluid

expandi ng portion is gradually increased towar
flowinghsinteathel mixing | and dpriessulizing oporttion fdani de Ascreased, and the

PrEFEiTANG POTRURE TR e GaR T e iPrgRSit i 1hal Rigclor even when the
. t H H - t ] . . t

R R0 08 P10 e e, 8" EARHERE B8 T ey

thavaeRir fhe miKiMehhe pPoS iRy péiBngdas-1iqui d two- phase

fluid is converted to the pressure energy 10 thereof

i n t Ferexample athe rangesafrthei stgightr portion nray be>eetueh that the flow
Ihe_ran e of the straight portion may be set such that
vefagiias glvaaseflvidi and diayid diid mithing tae diuid dlewdng liotodthe mixing and

ol B e B ST R, vty e s
S SNy A8 9554 L3l 5 o

the inletaifhtHe emxihg Bha prélssurigihgt PertiBh i théflitiet of the mixing and
pressurizing portion to the outlet of the mxing and
pregsegiging pomignpothe eeal wirehtorais B2, therraixirigoand préssurizing portion is
. Xi ng and pressurizing portion is configured such
COE%‘%WQ% sugh that @ ¢ LI/LZF s Ofer nowrghermusenihe myximgdand pressurizing

oo, B BB Tl e AT e, gy i e

miRhg B preis8OriARE YoPtibn. 20 | n the ejector, a sectional
shape of a wall urgace of the expanding portion in a

sect Iroihel ejettadi angectivrak shhpé ona vl SUMaceAZhé eRBAndiRg Portion in a
straight line or a curved line. Aternatively, the
seglion inghiding lespaxiat lingof Wb Inozalef may b at steighdplimelona curved line.
ortion in a section including the axial |line of the
A'tﬁﬁ?}ﬁvsﬂfné@e ﬁ@ﬁ%’ﬂfﬁe&w ebing nvallyswifagesof the expgnding portion in a
' rARYREA L Y. COMRL ] t -
seétidﬁgiﬁ"gcﬁl{d'ﬁ?ntgga%dggﬂﬁ%ré\}e%]%I Hﬁ@é%a% 'iée?ﬁifﬁ?@éﬂy_y‘?‘”gﬁ'"'”g plural
straghaeder ARYIREFRnd sy EXRBRHE St IRA5E .? %ﬂa?ht ﬂﬂe 3R6& curved line.
side of the “expanding portion Tay be larger than an
Alternadineiyn @ndexparsling delgeeexpahdioxpandinigi portion at an inlet side of the
expanding portion may be larger than an expanding degree of the expanding portion

at an outlet side of the expanding portion.

BRIEF DESCRIPTION OF THE DRAWINGS
Additional objects and advantages of the present invention will be more

readily apparent from the following detailed description of preferred embodiments
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at an outlet side of the expanding portion. BRI EF
DESCRI PTI ON OF THE DRAW NGS 30 Additional objects and
advant ages of the present invention will be nore
readily apparent fromthe follow ng detail ed

whizrs takiepttogethet withetheracedmpabgitignaraivings) Mhevhigigken
together with the acconpanying draw ngs. | n which:

Fi g. Figi b imasehematiccdiagram ahowingin mefrigeration eyniadievice having an
CIENB BPTHTHINGH & Hist SrasliienhoEdie RSeR IGYentry's an'
o Fg A I8, sl ¥efliodal Mgk ' (e Pl Th g B et e of 2

ndzizi: a&&)ﬂdih%t@ tRE SirS€ ehititheMl, Sigl 28eR aalr88¢-sbBfonal view taken
line IIB-1I'B of Fig. 2A, and Fig. 2Cis a

along tee e tiBaiBlof Fige\2A, &reiFigl 20gs taheroskiseetivhal-vid e taden along the
_Fig. 2A; Fig. 3 is a graph showing a variation in a
|'nﬁd?¢ﬂco@ffélgr8ﬂiigerant passage sectional area of a

S RN E RN A R p—
ki gt £ ' ~ Fige 4] .
SO R s e AR e gl an o

of Th& s0ftiorApak A RS fitHezdjBBtaP ACERIMPlo tHeirsl &mbBAIment;
according to the first” enbodinent; Fig. 5Ais a
Mol | iFdg. 4liis@rschevhalic dipgeameshovgag an passagee comfiguration of a mixing
refrige(ant cycle of the refrigeration cycle device

angrrgsaliting poftian ¢f thetejestaparcerrding tarthe firgl eralmodiment;
15 . \EwW showi ng the part VB in Fi 5A; Fi.g.
o 1 o T 7S MRl REAGRR SR e selanstinl Sibie Bl dsfigerant cycle of
¢ . _ o L . _
the P e R aephiting ' e FrstComBolimentidhd Fig. B s an
enlarged viey shbwingtheparowBaniFgrsaxanpl e; Fig. 7Ais a
graph showing variations in a flow velocity of
r ef r iFi@ réaist a graphash@@ingreriations iim ¢hea frowrnieIgolty) ofi gast fedrigerant and
jLect ing to the first enbodinent, and Fig. 7B )
the oy géla% Cgﬁﬁﬁﬁl%gre?fmram e weatornqwh%m&mpoa'm nt and in an
: ' .urizing anount (AP) in the
ejéeﬁqéﬂé%?%i)gﬁggﬂ%xgb%iéconpari son exanple; Fig. 8 is a

gr apiFig hoavid g @%pﬁnﬁ&MnEWﬁioﬁgliﬁ d ﬂm’(@é{z) Q Biofefri%?/rant and a

pressurizing, ~a remain Kinetic energy n ener

préssaanizingamonnt Q&) i0ERe efsttortduzofdingtto thsfirst Edbodimént, and Fig. 78

. accordi n% to the first enbodi ment and the conparison _

Is @ grante shpwing arigtiengyimgh flonowelegity of anefrigerant andaa pressurizing
rati BS'a refrigerant cJoassa e X

amount?A in"the ejector according to a comparison example;

Fig. 8 is a graph showing an energy amount (E1) to be used for pressurizing,
a remain kinetic energy (E2), an energy transmission loss (E3) and the other loss (E4),
according to the first embodiment and the comparison example;

Fig. 8 is a graph showing a variation in a ratio of a refrigerant passage
sectional area of a suction passage to a refrigerant passage sectional area at an inlet
of the suction passage, in an ejector according to a second embodiment of the
present invention;

Fig. 10 is a graph showing a variation in a ratio of a refrigerant passage

sectional area of a suction passage to a refrigerant passage sectional area at an inlet
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sectional area of a suction passage to a refrigerant

passage sectional area at an inlet of the suction

passage, in an ejector according to a second

enbodi nent of the present invention; 30 Fig. 10 is a
ofgheuctibe Wakgage Viararatjeefor dtcardingit® Lfhird sibbUBRERYS the present

passage sectional area of a suction passage to a
inygitidnger ant passage sectional area at an inlet 10 of

the syction passage, in an ejector according to a

t hi r S'@nbbéf ﬁéwematpr@agﬁaé%éhpwmmmssale confjguretionsof a mixing

ol ERERE R A L8R PRI SsBpRIRR TR Gl Ma plBimSR: & the present
inpéraRyreli ng to a fourth embodi ment of the present 5
Invention;, Fig. 12 is a schematic di agram show ng a

pass &ig. 21§ hosohakiane dihg@aniiskoRghg aflﬂaﬁé é?déhhgu&ion of a mixing
portion in an ejector according to a fif enbodi ment

anst prassupizing qrartion frvantejector Begordirg tosa di ﬁboembadlrmant of the present
in di a{%wzm show ng a passage configuration of a m xing
pressur|2|ng portion in an ejector according to

?sséyﬁs” H ¥ Bl 15t SH6Hing.2 Bi5abb8 Honbaflathy pf @ mixing
arff p@sﬁhﬁtnﬁ pom@h PY &% $jta! AboAAnb/8'h SiRtrABmBLARSHL of the present

according to a seventh” enbodi nent present
inventiemt i on; 15 Fig. 15 is a schenmatic di agram showi ng a

passage conf | guration of a mxing and pressurizing

por t | o 14‘1'Saﬁ seheatic diagramiishgwing arpassgge iconfiguration of a mixing

fﬁﬂb of the . present, i nvent Fi g. %

e SUBEOoRaRo; b8 ORFRG BETOLiRa 1ara Sexsnil RgRsiment of the

pr@ééﬂthn d| ment of the present invention; 20 Fig. 17

'S an axi a 'sectional view showi ng an ej ector

acCOIRig.NB iPa acheiidiic & BBk atdé%sﬂgé%ﬁﬁf guration of a mixing
invention; Fig. 18 is a [1'ier diragram show ng- a

andepresgenan'g podibe imaa ejettorgmcandingytol anodighth embodiment of the
reergeration cycl e device according to an el eventh
PresedvRIfionsf t he present inventi on; 25 Fig. 19 is a

rMe):c lr :F‘Si fﬁ»] @n::nfaglfé fsec:ﬁonal wew ecg\n?iﬂtg éc’r% aetjé?ctor according to a ninth
embodiment of the present invention;

Fig. 17 is an axial sectional view showing an ejector according to a tenth
embodiment of the present invention;

Fig. 18 is a Mollier diagram showing a refrigerant state in a refrigerant cycle of
a refrigeration cycle device according to an eleventh embodiment of the present
invention;

Fig. 19 is a Mollier diagram showing a refrigerant state in a refrigerant cycle of
a refrigeration cycle device according to a twelfth embodiment of the present
invention;

Fig. 20 is a Mollier diagram showing a refrigerant state in a refrigerant cycle of
a refrigeration cycle device according to a thirteenth embodiment of the present
invention;

Fig. 21 is a Mollier diagram showing another refrigerant state in the refrigerant
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a refrigeration cycle device according to a twelfth
enbodi nrent of the present invention; Fig. 20 is a
Mol i er diagram showing a refrigerant state in a
refrigerant cycle of a refrigeration cycle device
cyatec of thengeftigeratibhi cycledevice rdrodrdieg to e thitepnitsembodiment of the
30 invention; Fig. 21 is a Mlier diagram show ng
prggeRliayentiani gerant state in the refrigerant 11 cycle
of t refrigeration cycle device according to the .
Chi r (a8 A6 ATREE SHoraRnayiBa &eTiderafien GyEio ieyice having an
ejggtol' 50%):%&@)9@25 ki rfH e @mbﬂa‘ﬂ‘%ﬁgoﬁhégﬂééé’ﬁriﬁ\t{érﬂ%n;
cycl e deviCe having an ejector according to a
f our tFag 2 discarviiigratiagrain §H@qviﬁg€%§|%ﬁi?ér@|¥1?§£dt@m a veffigBrant cycle of
23 is a Mollier diagramshowing a refrigerant state in
the refsigerafioranycle ydeviceodccartimgrtef the feurieenth aybbdinumtiofdhe present
. according to the fourteenth enbodi mrent of the present
iNYeRfi@% i on: Fig. 24 is a schematic diagram show ng a

nccol Wi bR SEHFPBIE Ao EmAvitn & e derala) exsls device having an
ejb ¥ LAEERRing! D A fiflecrth drib&ailYRInt bffhe @%&ﬁmp%agmﬁ}g a

refrigerant” state in a refrigerant cycle o

r ef r iRigr28 iscn Muftiidrelisigraht shewiegrietggérant s@itd irf 4 esMgBrant cycle of
enbodi nent of the present invention;, Fig. 26 is a
the grkriasrationlcygleate e aicagrding 46 rthe difteentm eoyxidiment bt ¢he present
. having an ejector according to another enbodi nent of
'NY&RIOPr esent invention; 15 Fig. 27A is a Ml lier

di agn | i . i 0. i t. .
cyel €00 3% Bphdhyai leSFEARncah & elidbebfir HES ARVice having an
i mgﬂ@i i FRERI b i~and Fig.
ejgé;gﬁ iagéoaral\/b I ii@“&?’%’?@?ﬁ?ﬁ:@ﬁgﬁ%pﬁ efri igrj'e‘}régﬂ?ﬁl’st ate
i n aFigf2iAE aMollieydibgravh showitfg a gefrigerant stytelir a refrigerant cycle
devi ce according to anot her enbodi nent of the present
ofj %\fémg%ﬂtlorzmw:?@.dez@a acgorghinghHo strathagy esmlzodjnent of the present
. division,in cov . ener at. an, inlet ,of a, mx|n .
m\fﬁﬁflppoﬂngfq%ﬁzfg 54 W‘feﬂ cﬁa%%gl?q\grgﬁ ae;gg%eprgpt 5'!%9 n grefrlgerant
. e
oy Bt # Fef e OB BB ah ESRThG 15 dndiner ¥ iborfrie of the present
invghtian: ej ector. 25 DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBODI MENTS
Fig. 28 is a graph showing energy division in a recovery energy at an inlet of a

mixing portion of an ejector in a comparison example; and
Fig. 29 is a graph showing experimental results in velocity distribution of gas

fluid and liquid fluid in an ejector.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
(First Embodiment)
A first embodiment of the present invention will be described with reference to
Figs. 1 to 8. In the first embodiment, an ejector 16 of the present invention is
typically used for a refrigeration cycle device 10 shown in Fig. 1. The refrigeration

cycle apparatus 10 shown in Fig. 1 can be used for a vehicle air conditioner, for

example.

12



10

16

20

25

30

(First Enbodinment) A first enbodi nent of the present

invention will be described with reference to Figs. 1

to 8. In the first enbodi nent, an ejector. 16 of the

present invention is typically used for a

r ef r ilgdhatrefigergtior cyelei devia® 1$h @vnompragisgr 11. isTeanfigured to draw

ol JBctoTBress (i Aeneh PGSAG Bhep  diseerde the compressed

AR i T T
rott88 15548 veRRr|dlendihe @t sB8MAN via Qﬁﬁlé&rd?ﬁé%?[ggﬁuf&eand a belt, or

conpressed high-pressure and hig enper a
thedikej aepamexampjie. conpressor 11 is driven and rotated
by a _vehicle engine (not shown) via an el ectromagnetic
cl ut dheagempreasor 11omaye Revarigble digplagenesningonapreBser in which a

SR ESRh U BB SeSR RSB Bhtohe r may o o
ASFRESAEHE Sor e 1LY SHBBRA, of ikt can be
adjistebaby chemighty o cBmpréssdrebpedBibANiatiedn MRS eR&nBRL S the fixed
by changi ng a conpressor operation ratio. For exanple,
displac¢reent zempidssor,stheamenpresscoopertisnrratit e changed by interruption
npressor operation ratio is changed by interruption
t

CcO
of dheglectepraagnelitagivich.c Altarnatively ar eirotiicad opmeressor may be used

oSS a6 TR SEF 6l oS0 SIS SRR 5 B gomprossor
ETPEESARed by SO RO S i A1 O

12 udesfrigerantealiatox ¢Pa_eE aslPhedtedichangérfor ABabatdh such as a
a 15 refrigerant cooler is disposed at a refrigerant

refligecandr epoler edisposéd at amefdgerant Hischafye sidedbhitter cdfpressor 11.

is configured to performa heat exchange between the
Tha @G’J%Péggﬁ gonfigsreddemaniore & brat geehanasnbetween the high-pressure

re@%%rﬁzéigé“%@e?%ﬂﬁmﬁ g&Hﬁ}%séo'rbf 10\)3@%' frnét%géigﬁe(i%., air outside a
vehltfd %Bmp%?ml)érﬂg bid¥h BYH bRIWRSTSER®I 24, %éliegﬁrc."?ﬂinb Nhé High-pressure
radiator 12. 20 As the refrigerant used 1n a

refrigerargen dmg radiatoe 1@f the refrigeration cycle
apparatus 10, a Freon-based refrigerant such as
HFC18%a theayrepigaiantl usedt ata Fefrigerantgeyclat obithe stefrigaration cycle

ol 18 2 Fiah Pased sPiogtant icht we HHG T4 i bS 147ed so that a

of e s o, A Sreckinh il st BBEEIE g ot encese
the critical pressure of the refrigerant. In this case, the radiator 12 is used as a
condenser in which the refrigerant is cooled and condensed therein.

A receiver 12b is located at a refrigerant outlet side of the radiator 12. The
receiver 12b is a gas-liquid separator with a vertically elongated tank. The receiver
12b is configured to separate the refrigerant flowing therein into gas refrigerant and
liquid refrigerant, and to store therein surplus liquid refrigerant in the refrigerant cycle.
The receiver 12b has a liquid refrigerant outlet at a lower side of the tank so that the
liquid refrigerant flows out of the receiver 12 from the liquid refrigerant outlet. As an

example of the present embodiment, the receiver 12b is formed integrally with the
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25 A receiver 12b is located at a refrigerant outl et
side of the radiator 12. The receiver 12b is a
gas-liquid separator with a vertically el ongated tank.
The receiver 12b is configured to separate the
radigftor J& sas dHowwn iy Figer £i n Howevegashe abceiyer aib angy be located
liquid refrigerant, and to store therein surplus
Sanaeiey ﬁr‘émrthgéﬁﬁlﬁforﬁ tqlién@!ébﬁlf@éﬁﬁﬂt cycle. The

receiy idre nt ou

| owe1A Eli'ad\é:% rf cpllé‘;‘}pdﬁ%ogge?tﬁgttoq gwd| rieh'[geaant o&?ﬂet of the receiver
1 I:!efemog%: G g(lreérw\éﬁ? ({h?férgé nﬁsfdelfe?ﬁ eerﬁntlﬁ' ﬂ'{% Len:%wer 12b into two

stwmntmeanme Brafch periorel3 fb?é)tﬂrée-fv@&y"éﬁ'nt member having one
integrally with the 13 radiator 12, as shown in Fig.

refrigeiramicntet andrfarsirmubsemndl@fnmnbeuiletsat THe three-way joint member
separately fromthe radiator may be omtted. A
UWa%HW%BFQﬂQShDQ@OnSﬂMﬁyeBe @@nf' igUrencby bqndwg pipes having different

f |
PR FaEIER of M baconatidd By Proueing; Blusdt Feigsraph passages in a
mé@?ﬁlo\éﬁrmé%BeP Bf’% r&% blé ?Heﬂ%@r For exanple, the

branch portion 1 ree way j oi nt nenber having

one @ig bﬂ&feardfngé}’aﬁt sﬁ@dm&lﬁréhclﬁtﬂaﬁm}ﬁnbﬁfﬂdm a8%lows into a
outlets. The three-way joint nenber used as the

firsl epficgerpot paasagﬂsMa;(nbazleMQ gafrlgelrdw uaeadgen)g apdpkes other one of

havi.ng different e di anet er s, be confi gured
th‘ayfe&'&rﬁat ﬁgfeﬁmﬁ sranehad G rthe bﬁ?awaeegiqrh@ flgwgainto a second

B TR, 0 o SErbB of v
refrlg%\“ﬁnt' pHs2ade 1f4hr|§ bohREEtEE S5 BHY fi r%@?éfﬁ@@ra#f’@utl t of the branch portion

(nozzl e-side refrigerant passage)

130fandtthe atiedr ergbobitte first esfrigefantpabsalent 44 mcchliriﬁbtéd to an inlet of a
portion 13 flows into a second refrigerant passage
norzle {8 ofithwm eigcier 165 8¢ @reatanne phisampiligerant stmdmsf brainehed at the

8 b SRS T S BTR Lt gtage s
OfS558 48 Bt o 45 05 B
outlbEet e BRanchQpdrigh 13D anaf thbﬁﬂhéﬁ‘éﬁa %?rtlg?é‘%eééﬁc??éﬁgerant passage

branched at the branch portion 13 flows into
14hois ioang6ted tor a vefrigeramt fauction rpeftr1@iabﬁti‘te epetmgl@ kéahat the other

One_end of the second refrigerant passage 14b is
ongofhdlee erafrtgﬁr@Westree@sﬁdbfeacgegeatame b@@mcrremomon H8 flows into the

reffigBRfY P fion BActh MaRuan e sl B tid b Pastece fab.
refr Meé)?ﬁgms?dwtlh% P91id 1d&de fln %he fﬁ%tes i r%erglﬁt palsage 14a at an

that the ot one of there geran

upstreacheideadf tHee nbtﬂéCTBdJ@ftth@réjéc&of 118V arrbmgtehant flow of the first
refrigerant suction port 16d through the second

refﬂ@ﬁraf@epa‘iﬂawaééageTMbexmnsempam’Nam5va;| ueed5as ;a decompression
located in the first refrigerant passage 14a at an

portlon configured to decompress high-pressure liquid refrigerant flowing from the

receiver 12b into the first refrigerant passage 14a to be in a gas-liquid two-phase state

having a middle pressure. The expansion valve 15 is also used as a flow amount

adjusting portion for adjusting a flow amount of the refrigerant flowing into the nozzle

16a.

In the present embodiment, the expansion valve 15 is a thermal expansion
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upstream si de of the nozzle 16a of the ejector 16 in a
refrigerant flow of the first 25 refrigerant passage
l4a. The expansion valve 15 is used as a deconpression
portion configured to deconpress high-pressure liquid
vale¢ hagieganterhperaturg Sensing pertionaldal that islldbatiedtal & fefrigerant suction
first refrigerant passage l1l4a to be in a gas-liquid
PassagsRidke spapsessAil &P as ta deifpet suReHheat drgsee of the refrigerant to

b%ﬁ%‘&ﬁ :' Otg %??%58_%;'?#0%03@ %ﬁef’ ﬁg ”?FS FS’&{R;F%}V%?S K 9215n this embodiment,
thb%fﬁéc%?é@%n mér’rr;@mi‘ééﬁtaﬁ{egu&[)b% 482 %% fh (\:?;cgmé%sgt 21 Bffesponds to the

pres 0 expansi on va

refiigaramt X pansirig8rant4ouméty 8ideA\d NG first CORPBAAG€17.  That is, the
sensing portion 15a that is |located at a refrigerant

temparatome spasimggerortién tiba deteptsdhe supértheat degree af¢he edfrigerant at a
er - heat degree gof the refri%erant to be drawn

.Su ) )
refiigesant plat e shthe fitstieyaparaier f bared eonglrlessiena of temperature

anld plebsBrg AP 1 Eiberast 4E st et @RBprBRgS ot the first evaporator 17,
f I . .of 1. . )
o508 A3RBYn (e 1 L ARSBR e F518 68 oo @ mochanica

meehgrisat o eaf esiichicad omiechanishp sdetlatt $hé heupaifiat h@édree of the
degree of the refrigerant at a refrigerant outlet
reffigesant at Hbefnefrigerantpotiat of thé firat evaparator 1Zaist appmached to a

PrBlerERod: Valiet ot T5Pae BP TR AMGUNG\Ripane paaerant flowing to
| f [ I 15 i
A o B SRV E 10 O RS o an

el ectyH ' 7 i
o TS P B bRy e 1 B8 S ntoad o

théithetmaivexpansioor vdlve i15. aHoraxahgsle [ 8 decompedssicn devied such as an
val ue. Thus, the flow anmount of the refrigerant

cleciggriqriable thyaitisrdevien of afired dviotlies device,aontbe herdype expansion
vl Bl i et iR o they BB Swan ARG 1545 ¢ he
t her Aglg aé&%?%bgqg 1HNE a&g're Ti %reﬁﬁmlfaf Isiggl of the expansion valve 15.

deconpression device Such as &n —el'ectri
THeneictdrel HRVAGEHtEl a3 4 idse8mphesidn BoARY e fur't'}'iertci?cotn%peressing the

ot her type expansion valve nay be used instead o

refrigerami flosvipg frono thedexpansidrbvalfé d 5ehrd tista refrigerahbeirtutation portion
at,a refrigerant outlet side of the expansion valve

for girculztiag éﬁe defigerant By dbe pustion adtionefoanhtigirspead refrigerant flow

o fibfiine g Lo b i FEREEF obthetlRston 1 gavil beHiow doscribed with
ref@éﬁ&gﬁ{p@g_ %Artggfl_ ation portion for circulating the
[ t

refrigera y the suction action of a high-speed
r ef r iFger 2Atisfarowixial -sectipaal eidw bohé RGedtor 26etaken- aliEhﬁ a section

structure of the ejector 16 will be now described wit
including an axial line, Fig. 2B is a cross-sectional view taken along the line 1IB-IB in
Fig. 2A at an inlet of a suction passage 16i of the ejector 16, and Fig. 2C is a
cross-sectional view taken along the line 1IC-IIC in Fig. 2A at an outiet of the suction
passage 16i of the ejector 16.
As shown in Fig. 2A, the ejector 16 is configured by the nozzle 16a and a
body portion 16b. The nozzle 16a is made of a metal such as a stainless alloy, and is

formed into an approximately cylindrical shape having a taper end portion tapered
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reference to Figs. 2Ato 4. Fig. 2Ais an axia
sectional view of the ejector 16 taken al ong a section
25 including an axial line, Fig. 2Bis a
cross-sectional viewtaken along the |ine 1113-1113 in

towaed déknstream innheétrefiigefart flol. 0 THeaesigranbpastfagesectional area of
ejector 16, and Fig. 2Cis a cross-sectional view

the axasziea| 1Gagist hkangetk in 1o Ireigenamt flow 2diredticansothaiethe refrigerant
of, the suction assage 16i of the ejector 16. As

floydipgip thengzzle 465 igdecopmrassabsand expandes indgotantiopy.

o et ifeRNt iR poft 188 HeR i e dBtiokr Tt} T4 g the nozzle
1620 iRfFmedl At 8RY bpfﬂéﬁpgla¥nngit'tﬂﬁf dﬂgﬁé ro22801 22V ITHE nozzle 16a

a taper end portion tape oward downstreamin

is tisposed in gy body pordion TBheandiratiiehadtintpans ®ady portion 16b such that
sectional area of the nozzle 16a is changed in the
the gefriggeantris prevantad feam being leaked framha fixing pgdicimef the nozzle 16a

ol BB Do oo PSS TBSESg sty fited i
o 9B Sy 55, 5 b5 b b5 ST 5B foy o i

baidirid feaPd Hueh Hadwelliiy, pRéddifg bPBrazify, HriROHRE. i n the

body portion 16b and is attached into the body portion
16b $aclexahyile, thbenozefa 16 maytbe a Laval rozziel hbvibw Dthrogt portion at
| eaked froma fixing portion of the nozzle 16a and

whiel the Paspageiseetional. anegr besemes smallest mithin thel eefrigasant passage
nsily BEE M2 , braeite dBeie CONgLIRbIS B SR fow velosiy o
I et S RPPSI e TEERBr b 33 1B, 1 e 0BEAG 68Bbrmos cqua

to loe 1argbAttedn fHezgduhddalbbity. a Alfeiraativele the AozAle 168al be configured
t he passage sectional area beconmes snallest within'the

byrafapeyaraxate padisaidbe flomsvelacibf of the nefrigarantljgtted Tiven the refrigerant
a is configured such that the flow velocity

le 1
jetgort { ﬁ%c’? B m@@mﬁg jbecomesie@tal i er lasger thandhe spend velocity.

Far gdPeCaddy biioDofs aR AR08 s A, farapipilheauminum or an
alblfAFEms al6g 8B bé%éﬂ@lﬂffﬁ meﬁ&?é\. SABEthAHP ffd ﬁ'ﬁ?‘r such as resin.

that the Tlow vélocity of e refrigerant jette

THehbodg fporigmt A6b is] providwd withcthef reffigerane aLietickbport 16b penetrating
beconmes equal to or |arger than the sound velocity.

thronghbihey inserier and 1tbe extarioe ofdbie hsidyapeogioal 166 dn a radial direction

persn o e Al Drefion ot dhe Mazzlee 88 < Bhe Ta¥igegantsuction port
0T . . ! ol .

1580 B R SOrkl 168 £ KA M A of g nozzie 16

Theb & | PértidRt B Ras MdreiPa riking dhd’ prBssBALINGPbriéP 168 éktending in

radi al direction

the axial direction (longitudinal direction) from a position of the refrigerant jet port 16¢
to the refrigerant outlet (downstream end).

The refrigerant suction port 16d is coupled to a refrigerant outlet side of a
second evaporator 19 so that the refrigerant from the second evaporator 19 is drawn
into the suction passage 16i from the refrigerant suction port 16d. The refrigerant
suction port 16d is provided at an outer peripheral side of the nozzle 16a, and

communicates with a space at the refrigerant jet port 16¢ within the body portion 16b
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per pendi cular to the axial direction of the nozzle

16a. The refrigerant suction port 16b is open in the

body portion 16b at a portion radially outside of the

nozzle 16a. The body portion 16b has therein a m xing
thraaghphe ssiotion pagsagy 16ion 16e extending in 25 the axi al

direction (longitudinal direction) froma position of

t he ASf inlgfeppafe,jiBto Mdrigh I@f@geranttfr@“rf@er i%@%fﬁﬂt suction port 16d

ﬂo%%td |§eéro§rkg%\311 aﬁpgth‘i}oéyrchg ::]g)oq[g tgq. ng?raapt suc{' ion port 16d,
anﬁecﬁ@”%:c%ﬁsﬁrs%{agé 1]@ |§?r6\naéd tb'féfw% l?f.gﬁ[l@?twélf QN8 of the taper

second eva drawn e suct

endapsiat d6thd hepxibhesd efrd gRTiBRér HaNtdithdeost tH BodyNsortion 16b.
refrigerant 30 suction port 16d is provided at an

Thentfere,pibei mﬁ@genants fldeing frbhethmzaa‘hgema suatioh port 16d into the intet

conmuni cates with a space at the refrlgerant jet ort
spage ohihabedy ﬁeﬂﬁadgﬁqa@rlwwf@@bnt%n miefocefghe figing and pressurizing

suct i passage 16j.. An_inl et ac I nt
poflt 2 e o mElien  Brosige: Rt b oifigohletigl the mixing and
i1gad: [ Y
PréptPing poRidt 168 int e bBol oy e 162*2%"?%%“&%‘& EbRESFonds to the
p&m&ﬁ&hé@efrig@ramg@ pisrdl 18eloneRNndAde aBha t@hkiabdiréetim.
of the taper 5 end portion of the nozzle 16a and an
i nneFigw?B shows aereffigerant bm§age>rste|ctmnajﬁarea Ain at the inlet of the
Therefore, the refrigerant flowng fromt

SUERN PR8salR 18l ANIdRgpeFtShans pAetIOemRN RﬁSéﬁgesﬁgsE%n%Jfarea Aout at

th% tl%?@f tﬁgr#ﬁ%péggﬁqsgze ﬁéf oggsrs 8wﬂt|ge?@isa'yﬁén8fzc refrigerant

patiadéd dteRaASE0Rt XAk olifdtCof HHIE sue{ngs gsshhe maxisngmﬁﬂgr than the
pressuri zing portion 16e in the y portion 1

refsigesdrdasaaby ated Ads abihesinlet of the sudliopgesishge 1®i t he
refrigerant jet port 16c of the nozzle 16a in the
axi aFi@i¥ ghawsa vapaton mgam\@a;sage sair@eeraim opageligerant passage
Segctlonal a aAln at the in sucti

gac{g%re%p I&%Cﬁu,gpan %sggg{/\iél 'nrg?er i fgpgmntpfgygéb@ctlon, to the
reﬁ‘@%l‘éﬂﬁfg%&}g’éﬁﬁﬁa!a&matﬁﬁhé’ %H[él‘é&f tﬂé E%ﬁoﬁ ?%E&é’ | Asshown

passag own I n

byP@es a8fd aineain\Fiy. &t tHéT%a%éd]@taréé rali8 Sfufiie @Dctﬁtﬂﬁ%%age 16i is
16i is smaller than the 15 tefrigerant passage area

gradualgt racheeidnfret dhe tihlet stocthieoouflets shdlee Ifiictioki passage 16i in the
shows a variation in aratio passa e area ratio) of a
reflﬂserargé‘l%pf Bes suefion passagenibi. aPsashewn ieFigu S aofeduce degree of

the BR3 S8 éﬁ%ﬂo‘ﬂa&iﬁ%@é&s&ﬁeﬁ%&wg%ﬂ? e, Ui phiagd 161 s larger
{

théﬁ“é. f’é%l:thc?ﬁ&e gsage a@é %V"E%ct%az %geé‘lyg'tlgoﬂdé‘gg gﬁe outlet of the

su&ﬁmn pasgdgedngidual |y reduced fromthe inlet to the

outl et of the suction passage 16i in the
Specifically, as shown by the solid-line graph of Fig. 3, the passage sectional
area of the suction passage 16i is rapidly reduced in a range from the inlet of the
suction passage 16i approximately to a middie position of the suction passage 16i,
and the passage sectional area of the suction passage 16i is slowly reduced
approximately from the middle position of the suction passage 16i to the outlet of the
suction passage 16i. Thus, as compared with the comparative chain line straightly

connecting the inlet and the cutlet of the suction passage 16i, the variation line (i.e.,
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refrigerant flow of the suction passage 16i. As shown
in Fig. 3, a reduce degree of the passage sectiona
area on a side of the inlet of the suction passage 16
is larger than a reduce degree of the passage
sofi@ GihedNFig 2B)06f the Fassage arbatrBto o thesudstfon! bessaect8ias positioned
passage 16i. 25 Specifically, as shown by the
urgier this tompacativelchalin Fhe and is nieslepevayaoyeovardhal
area of the suction passage 16i is rapidly reduced in )
a ranyether BReSand embediraent Hbe passagsh sestignaleaten of the suction

o 3Ra8 b Besirahah A festioBo et ing e TpdYelgcyiag the refrigerant
Daf%?'»m tﬁﬁ%dﬁfgﬁlc’d@h_ PassabeYey REE&’T\%@ %qH%PRJ ngegéi% t}ﬁtag the sound

position~of the suction passa
velduityouThes, bk fldwe véleciy of thnsihetisaefrigérant fldwing iAt the mixing and
conpared with the conparative chain |ine straightly
pregsurizing pgrtiane 16eifeamdhe suokionpassagef16imansbetrade approximately
assage 16i, the varjation line (i.e., 17 saljd |ljne
oI e figw elqdity Gabg dglow itltach ot the ieheogA8s @lfhe nozzle 16a
. bassage 160 _j LEd ernt he rati.ye. chai
B3 HhhB, 2hd B ARG BT Iog " ARG it i PEsble for the
St R e A AAShl MR- & thE LRGN pSsage 16i
f I owAseshowirt In Bify. 2Aptheahiigpand pressupiaing pagtibhriéedd positioned just
the suction passage 16i becones equal to or greater
dovnstreaneotthenpazis deampd tiagsctiompassage 161, seithat the kinetic energy
the suction refrigerant flow ng.into, the m xing and ]
of GASIIEHY WYRghaSe rPEIIETER 15 SRVENEd 104 BrPS5HES Bgerayehereof in the

IS 1 RS R T8y 3 4l By QUL nozzie 160
andome! suctida (éfrh‘gfé?ahf‘ﬁra[ﬂl% ifiden el réigs FaHt isticion PR 166 are mixed in
16e. Accordingly, it is possible for the 10 suction

the efixingeamapresaurizing gectiorpi@ssed in i so-entropy in the
suction passage 16i. As shown in Fig. 2A, the mXxing, )
and ghesixingiang p@ssubangerortian pids isi eprdtgured by a straight portion

1310 B R 38 int o] bl BBPS8Sinea range

arld%h B ; ei.ﬁggphgﬁrt efrjoﬁq &%”H&kﬁ%?eérﬁ sideoPhe S

energ m XI ng and pressuri zing péﬁtipgrq“on 16gto

thd Gatiehof tet Sjiecicet16. efTHegSIraight peftiodd dd 8MHe@iXiRg dnd pressurizing
16a 15 and the suction refrigerant drawn fromthe

portign itGeisatcWindricalpassage Teving a8 aoinstzot ipassage sectiona) area. The
and pressyrizjng. portjon 16e. The m xi ng and

expARdbgr pYTiAg TR0t 18 aradtiely ienlargad ig ihedranpagestactipgat area from its
in|§9{owaqgid?%t%%m the inlet of the nixing and

ressu on 16e to a predeterm ned range,

and FReBERAGI ﬁ%ﬁti&‘?ﬁbb‘?@gﬂcﬁfiﬂéd P FAySrPEmSthe Rt 8f B8 mixing and
of the straight portion 16g to

pressurizing portion 16e, such that the flow velocity of the gas refrigerant and the flow
velocity of the liquid refrigerant in the refrigerant flowing into the mixing and
pressurizing portion 16e become approximately equal to each other in the straight
portion 16e. When the length of the straight portion 16g in the axial direction of the
nozzle 16a is L1 and when the length of the mixing and pressurizing portion 16e in the
axial direction of the nozzle 16a is L2, a ratio L1/L2 is set about 0.2, as an example.

The refrigerant passage shape of the expanding portion 16h in the section
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20 the outlet of the ejector 16. The straight portion
16g of the m xing and pressurizing portion 16e is a
cylindrical passage having a constant passage
sectional area. The expanding portion 16h is
ingludihgpihleyceserlinge thxial links ipalsaagl ives shaothly dueded linemas shown in
its inlet toward downstream The straight portion 16g
Figs ﬂpro%ndéreprease degrge i dhet refrigenast passage sedtiongl area of the

oBgiie pBER 1 §hEaldtd 58 WL iang. { W ingerase dsaree on an
infh Side Hﬁé“rgfrlg‘éféﬁ(}g;% e'gbcﬁlgﬁafg Jra{ ?PW%éﬁ%@%ﬁiodmn 16h is

Into t emx essurit zZi ng

Iaﬁg@#rtﬁzm [ ﬁ'lc)‘eﬁwaé%ﬂe% &Rah &Hl@?éld'erbftthé réfri@@i’:ﬂﬂtpassage sectional
portion 16e. Wen the | ength of the straight port

area@fithe eixpandingl pattior dithon Thiat id)dhe iecrehse tlﬁgreesohlhe inlet side of
and when the length of the m xing and pressurizing
thg orafiigarant Paspage septionsri areayiof dbei expastdingepartier | 6h is relatively

raé@ﬁ,hﬁgl‘zsﬁe %ﬁtg'f Lé{c&%@s‘% ééegté abou&Bé) Qj,ftle? h%ge of the refrigerant
pa@é@ 8%’9@90:9&1 (éréQ &f %f@é‘eké‘arﬁcnﬁ% %‘3& dnof'b‘h ?ssrélﬂﬁ)gmelgglh} Mereased, as

''ne (axial 11ne anged

cdm;lsated witheadeahoridtehBe degtee ﬂ'onﬁhe' iRt @é‘ﬁ% Q@I%t‘i’ﬂ thé& expanding
the refrigerant passage sectional area of the

pasiigaiBhng portion 16h is changed as shown in Fig. 4.
The increase dEgree on an inlet side of the

refr .A&e%faqwn L5k de the-passaan wall surfage pﬁﬁweeaw:m@ portlon 16h on

SO g i 28 8e §1PE PR BE RE N, f TGP s32iRk shape at

th@ﬁnléﬁﬁd@@%@bé‘&aﬁ;@ \KlélPEu%éf’éb of fhdlex %nd@pj)%rﬂﬁﬁ q8R e?s formed into a

degree on the inl si de e re rig passage

cupest limen 401 avithea eﬁghtmnﬁéﬁmalfdgammﬁelrfp@néﬁérdl 8ide, and the sectional
relatively rap IdJ i ncreased, and the increase degree

shgpetatdhe qutlet sidedef tie parsagef waljsutace ob dtes agpanding portion 16h is
f sec(i C{nal are of tﬂg @gandl portion 16h is
OMEG NG A FUBY TRewikls @gslighd convex ipwarhaniquiet peripheral side.

PRESAAREHEH0 A S S 2 s s
POPRSTS 866 ab“@bbnﬁhﬁcf@&ee%nﬁa& Mﬂf@b&%gﬁﬁéﬁ s08n el O}ﬂ@ refrigerant is

the section including the axial line o e expan

supstantislly pééssurized siacisoardiopyhiaptheamixing earidh peésstiidie Obortlon 16e
t he passage wall surface of the expanding portion 1g

while thg retsigerantds aravenied frem being separaiediiram the passage wall surface

vexto rd _an Lnner peri d the
of B8 AR AR giagRlriging et ek abinscowfet of e mbdagand pressurizing
poYtdrl 1647 face of the expanding portion 16h is forned
into a curved line 102 with a slight convex toward an

out eThps theheriergy sosteof thEh%f@drﬁhﬂbhll@ﬁééélﬁg thRRigAnHe mixing and

the expandi ng portion 16h of the m xing and
Pressesiging portign 16e can be reduced, and the energy loss of the refrigerant when
flowing out of the mixing and pressurizing portion 16e can be reduced. Fig. 4 is a
schematic diagram for only explaining the sectional shape of the inner wall surface of
the mixing and pressurizing portion 16e, and the black points in Fig. 4 are indicated
only for explaining the positions of the straight portion 16g, the curved line 101 and the
curved line 102 in the section shape of the mixing and pressurizing portion 16e.

As shown in Fig. 1, the first evaporator 17 is connected to the downstream
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portion 16e are continuously extended, and are

configured such that the refrigerant is 20

substantially pressurized in iso-entropy in the m xing

and pressurizing portion 16e while the refrigerant is
sige @ ¢ miking amdieesgurzenppoition foe0sn thl@jdesPalanhHeil! the outlet side

surface - of the m xing and pressurizing portion 16e
ofathet expanding podiont AEh rifthagnixing pndgwessurizing ppdidri 66e. The first

16e. Thus, K the enerqy |loss of the refrigerant while o
eypparatey thisqu hrat rechangeiginawhich tbe getriganant flawing out of the mixing

lQn . educed,. and . t.he ener | oss, of.. t he
REPHSr ARG GRS e o000 8 S b0 Shn diPeiown by a
r _ ,
B8 R 174 1 DRra8 P AR fprf o8 g Proush e s
ewdpapatonfi 7t he i nner wal |l surface of the m xing and
pressuri zing portion 16e, and the black points in Fig.

4 ar el henbioveardan 1gal ipay e arx plestridah blawar ipodiich arfanagbtation speed
. the shé@gghtﬁg‘orti on 16%, thg curved line 101 and the
Is $§NER 13 ¢RNTAQY yoltage RETRIL Moy AN Sirgandiioning camtkeligg (not shown)
| ZI t . h in.Fi 1, th
S8 RS0 b R RoARE, AT PSR L & s Sigporator 17
is Totpleef tolthe rafrrgewntmﬁeﬁwﬁtﬁérbgmﬁﬂé%émﬂ% of the
utlet side” o

ejector 16, that 1s, the t he expandi ng

por t ilnrcobétashfthe lsecond ipagsagel 1ab dessthieZdredemd brarished from the first
16e. The first evaporator 17 is a heat exchanger, in
PagsagR tdecal teerhrgachportiarohd.nendtite other kpdonnagtedaindhe refrigerant

SR B IRE. e T8, 5055 g secend evaporaor 10

. \ . ! :
BB I 15 ] BB o dE3048H 12 sra
reffigerfft sictRIrepbit 16 ob iyRjedtdr 16! CThé thasitld ehitt 1891 configured to

speed is controlled by a control voltage output from
fupetien as aaletionipressign coedansofdr eecOmpressinguhe resiigerant flowing into the
control an air blowi ng amount. A refrigerant outlet of
sqoRBdiqvappraionpdvia tie secondpassage ddibeas well era flow amount adjusting

R IV
eVApRRSBRd of 1 %;?ng{éfﬁﬂrb&%t uniPABS 3fixed ﬂ%rgg!e: %@cf‘lﬁ é@ﬂg Rapillary tube an

portion 13, e ot her end connec

orffigbrargre éiké mapbé iueBdper 4 vafablefthidite RibOUsd®. A
throttle unit 18 and the second evaporator 19 are

| ocatld isecond s@poratora$ aigelotatedodn vibensetmndipmsshge 14b at a

ortion 13 and the 15 refrigerant suction port 16d of .
dawnstigam side ?g?herﬂ’lé"-‘?ﬁr'é@'t 8. snithat e refiggianydeeempesssed in the

LA o SRR SEOA B BRoL 8, HFRESRE foagor 101
hédtaeiér%ng%ﬁow wReRage HeRigataehbwity dut! SVHREOMRitte unit 18 is

adjustin
heat-exchanged with air blown by a blower fan 19a, and is evaporated by absorbing

heat from air passing through the second evaporator 19. The blower fan 19a may be
an electrical blower, similarly to the blower fan 17a.

Fig. 5A shows a Mollier diagram showing refrigerant states in the refrigerant
cycle of the refrigeration cycle device 10 with the above structure according to the first
embodiment, and Fig. 5B is an enlarged view showing the part VB in Fig. 5A. When

the compressor 11 is driven and is operated by a power source such as a vehicle
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means for adjusting a flow anmount of the refrigerant
flowng into the second evaporator 19. As the
throttle unit 18, a fixed throttle such as a capillary
tube an 20 orifice or the Iike may be used, or a

engine athlee high-tehipetattey il h?dpreﬂs'b&resﬁéfﬁgdraﬁ?ﬂ 49 digdHArged from the
19 is located in the second passage 14b at a
catopiessee 480 i(deinb 2@ hdn t Rigot 5Ak amd tflavds iste tthat radlaior 12. The

refrl% nt deconpressed in tF throttle unit
high-temperatdre @nds TRress o ratigierany. |s1-[ngo?éicgng condensed in the

ra iR i b ot F0E PR BAY e it 18 i s 25
heat TR RRJHIBFESF rél‘rigepdrﬁ"\ﬂ)vﬁﬁ gl OMRHe ré&iaﬁ:r?‘am s into the

I's evapordted by absorbing at“fromailr passin

retaiverigt2H, hand eis opeparatagoirtb ogad Tefrigerail andr lidwio ﬂé?ﬁgerant The
may be an electrical blower, simlarly to the bl ower
sem@natgrdahqmd gefrigerant Aewingvout ickrthei E&yeamrs‘}ﬂh/\nﬂngls into the branch

Pt {3ar 2 SRy DRAORATAIL 1 bt wA)nang Fob@nenedariar & refrigerant
stlae%?t‘?rﬂﬁ%kﬂo.ttﬂgf t Ooszi saaghe pgg ta@f}@tﬂoﬁgqgugr‘dgt&e‘r’#\ﬁ#éie 16a and a

refritfraMTBIr-88§Cflowihg ﬁlté”thé’ edbcend b&sé&%@r ﬂ@%ob}ésatop%\ﬁrtoward the

source such as a vehicle 20 engine,
refriggnrantesymtioatpore1@ad hi gh- pressure refrl gerant is
di scharged fromthe conpressor 100 (point 201 in Fig.
5A), Afewraroountiratio GelGnozafibe fﬂomamtpugt Ge of the refrigerant flowing

R Rt hirseds 145k e eﬁﬁ@r{afméﬁffﬂrﬂéﬂer ﬁgmaﬁmewnt flowing
thi h QhBO Rt ﬁﬂ%sé I:”Iﬁa ?sA) %et@ %B\% i fgr]f‘cﬁg v characteristics

Igerant fl'owm ng out o era

(déb@m Fexsidry ehadatteriiied) iof tAe P pAINebn VAReIPS the nozzle 16a of the
refrl gerant and liquid refrigerant. The separated

ejettquil @ andfthedbrodite unit dGi ng out of the receiver 12b
flowsl_lnt t he branch ortion 13 (fraom point 202
poi ntTheo® ngprpnbfm\gmg mﬁmel expangisrnalve dedhepugh the branched first

oo 5L81 985 oGP RS A AR AR, e B Ea8 5 e e ow
arh&lit (ﬂ’echéﬂ’efr%é sﬁt”ﬁofﬁéwuﬁta thgtribztzléems%‘?@ﬁe %?]b%?é’rg?ﬁ 1¢8djusted by

so as to flow toward rigerant suctio

thé&!kpaﬁsfdmwalaaowlt(frbﬁt pcm‘&ﬂ’(ﬁlﬁi paintt 264 fith ¢y aBAyntH@Eé the flow
of the refrigerant flowng through the second passage

amaunttaf thée eefrigerard imadius@dyy thfe expansisiy vajee aﬁtsdmawmgsuper-heat
t hr ou H}éh ag% ssae14a|s deterrpned base
qqr%%vog [é‘[lg?r pE Q%%'@BHBF%%'S? de, (the point 208 of F|g 5A) of the
j P.
AP IR e B854 . o
from point 203 to point 204, the refrigerant is decompressed in iso-enthalpy in the
expansion valve 15.

The refrigerant after being decompressed in the expansion valve 15 is further
decompressed in the nozzle 16a substantially in iso-entropy while the enthalpy of the
refrigerant is reduced (from point 204 to point 205 in Fig. 5A). The pressure energy
of the refrigerant is converted to the speed energy of the refrigerant in the nozzie 16a
so that the refrigerant is jetted from the refrigerant jet port 16¢ of the nozzle 16a by a

high speed.
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The refrigerant flow ng into the expansion valve 15

t hrough the branched first passage 14a is

deconpressed and expanded in the expansion valve 15

while the flow anount of the refrigerant to flowinto

t he ridy thee higfaspéed refrigerrit atredf fromathelséfrigelint 36t pdve 16¢ of the
expansi on val ve 15 (fron1Point 203 to point 204 in
ngzzie 183, therafegerantevaparatedhinive sscondeevaporatge 8ris drawn into the
.adj u by, t he, expansi op val ve so that the
eiBtoE N BrTtor S5 EER SutloR DOF 18 arlf Ri9- $edH indicates a reduction

f &4 S ( Wht:. 2 {.Q..DA) of .

PATF S % Pty Sl e etfiadBht s dHofipplested” sha” expanded in
ispHeptRpyratithe Ao¥Ab UBa. AS shown in Fig. 5A from point

203 to point 204, the refrigerant is deconpressed in

i so- efliehedfpigerant jétted 2émethpansizten1Galand thé reffiggrant drawn from the

refri (n;erant_ after bei n% deconpressed in the expansion
refrigarant suction (parhelbd diewsnpitesthed mixinghandoprassunizag portion 16e

PRI terh a5 15 BOEAS BhapoThe robiperanated fmsingnozzte 16a
arid the refilg rghted@(nﬁlsﬁ%ghs rﬂ&fr%}\ér%rﬁfstu%‘gg? @?Ft.rf&eér%%ifheﬁ in the mixing

converted to the speed ener rigerant 1

arichpressaritiag Hatiad 166, hhaths Bpes@ bhbepy enthel refigirhRis converted to
fromthe refrigerant jet port 16c of the nozzle 16a by

tha presgirespeengy, therepy timcrehsigh- thperefrigerint geessuire $h tearmixing and
fromthe refrigerant jet port 16c_of the nozzle 16a,

PrefRUNZNG P_@@i"&h %(P&ﬁar?&%ﬁ {0 Peink28% e PRIt A dn diigr SAR
suct 10y rifigdtobtfopflEBlPon ke M ang Bsbuing Bortion, 16e of the
ej@@bF 18ffidWeineN thafiRY eVBhbatdh 7 QErﬂwﬁqerf“%\ilép}trattOﬁ J7. low-pressure

r
deconpressed and expanded In 5 iso-entro
refrigeramt i$Gvaporated diyr atgeorbing 1 ezt then fairosloiwhebytwzblewb$dan 17a, so
and the refrigerant drawn fromthe refrigerant
thai ibeianthalpy of Igrafrigerant istincreasedi(ftomgpeintd207 to point 208 in Fig. 5A).

S BRI 188 ST ebCIT s SRR dodeg o can b
. i f i { |

o308, e o ORI, 6 YDAl 51 SIGEE SRR Tho cas

refigetantfiolifg canef tHecrirsPeesh BRI A iefdraﬂrﬁ iﬁt%‘;thbg:,%rnﬁﬂ'bssor 11 to be

is converted to the pressure energy, thereby

comyeesad againtzy thefadnyeneasor bt fsompeintr208te point 201 mFig. 5A).
pressuri zi ng portion 16e|$&poi nt 205 -* to point 206 -+
poi ntn sontragt, theyrefggrantiséreast floyingainto theseerndpasssge 14b from

i BB B G 8 R S50 RabASeHy W eyt 18 (o

fritr23 RVEdRf j 1 friger '
poevapor at@g bgbgznns E@biéﬁgy@g@\ﬁ? :}Bg‘?nsséll} ‘rg r%ﬁﬁ%waﬁyﬁzhg* pressed by the
thriottievenit f@1fldws.inteothe second evaporator 19. In the second evaporator 19,

low-pressure refrigerant is evaporated by absorbing heat from air blown by the blower
fan 19a, so that the enthalpy of the refrigerant is increased (from point 209 to point
210 in Fig. 5A). Thus, air passing through the second evaporator 19 is cooled and
the cooled air can be blown into a compartment to be cooled (e.g., the vehicle
compartment).

The refrigerant after passing through the second evaporator 19 is drawn into

the ejector 16 from the refrigerant suction port 16d. The refrigerant drawn from the
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that the enthal py of the refrigerant is increased

(frompoint 207 to point 208 in Fig. 5A). Thus, air

passi ng through the first evaporator 17 is cool ed and

the cooled air can be blown into a conpartnment to be

refrigdradt ectipn partVidhi fidves ddorthe tmigimig) and peegagizing portion 16e of the

refrigerant flow ng out of the first evaporator 17 is

ejgriinta Mireughdheossitionsprassaget Bibe I the pripsentserbadiment, the flow
I he, gonpr.essor, 11 (from pqipt 208 to point 2Q1 in

velbgly'r e Rl At ddwing HEbih e, Sicion rdssad 18l snarkpter than the

i ssecend h [ .
e el S 10 SR ARRran Rabfl, P P8, ot Posage 161 is
dddbnh preebd MPisblertfpy &5 SI9hwh iPR). BB fdrdl-porft)a 1 Cbointlzm'. While

| ow- pressure refrigerant deconpressed by the throttle
therrefrigegant is Wecompoesseel in ¢l sdctinrmpassaiger16lth isbreritfopy, the enthalpy

second evaporator 19, 25 |low pressure refrigerant is
ofdg Fevigesantdy reguaaddnghheat fromair bl own by the

bl fan 19 th hal f th . L
Pty The kafasui fabd Hort e tRhiBRrANLSirtod part 16d intythe mixing
' ' Brstsh 1@ ' t h . .

and) presurihg pbition. R (ftBgh el AU phltad 38N s mixed with the

refrigerant jetteddrare R hbAEIB 1 6adn ke FRRhGGriEp@ssufiZifg portion 16e (from
vehicle conpartnent). 30 The refrigerant after

pgiakei didotneintu(} inhieigs 5Apn dTleery the abfrigetntiis pdessumizedtio the mixing
r%sﬂe ejector 16 fromthe refrigerant suction port 16d. _
a efqéépr'?@er%qﬂw'aﬂgﬁn{frpnbﬁwh 0640 pointr2Qfeindnig. §A4tanshis supplied

P58, i 1 e G, B A pgesurin porcr

1g@ssage 16i. In the present enbodi ment, the flow
velocity of the refrigerant flow ng through the
suct ilonthearsfrgeralibn cycl@rdedicy 10hBavihgethesejetor 16, the refrigerant
velocity, and the refrigerant passing through the

flowieg i o4t phéedaixing and pregeurizipg exartidni the ©6-that ejeptor 16 can be

SRR D gt T b b LA ot o ot
Bhnd b4 SO , e f

oA fod B T xS s B o 1

thidugh tHee thiotitd apians. STRhL OBoOtie Hpst bMsoraftt A7 XdrlP¥the second

and pressurizing portion 16e through the 'suction
evaperatge 19 @anibe operatedsimultaneoudly to dbve gebhng furetioas.

fromthe nozzle 16a in the m xing and pressurizing

por t iBaFavge a refrigeraet dewnsteean sideekthe st evaporator 3A)s connected

the refrigerant is pressurized in the m xin X i

to S Pebe Bt ka5 ot FoBripeash Phithe SGgetan sipsaurized in the
mixihg At Bk ' '

evaapor at or Si@%}gt@jﬁ%ﬂgg?%ﬂﬁ%?%ﬁtgcfqutﬁﬁg%r%&%ﬁ%togﬂg compressor 11.
Therefoseyr tht BOctisl préssurd 6. the compressor 11 can be increased, and the
driving power of the compressor 11 can be reduced. As a result, the coefficient of
performance (COP) in the refrigerant cycle of the refrigeration cycle device 10 can be
effectively improved.

In the ejector 16 of the first embodiment, the suction passage 16i is provided

to decompress the refrigerant in iso-entropy, such that the flow velocity of the
refrigerant flowing into the mixing and pressurizing portion 16e from the suction

passage 16i is equal to or larger than the sound velocity. Therefore, the flow velocity
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15 In the refrigeration cycle device 10 having the

ejector 16, the refrigerant flowi ng out of the m xing

and pressurizing portion 16e of the ejector 16 can be

supplied to the first evaporator 17 while the
of Rbrefijerant ikingt ibi i ' i

t he sgggnd Jggggggﬁ?igégggmgéhgtggF?gﬂhﬁg’#*Eé%igﬁﬁ m the suction
passager #biocari be miadeumytbstddiallireajuial ¢o uhé tflohB velbleltg .of the refrigerant
. both the first evaporator 17 and the second 20
Jettod plipan dhe 1@figerank jefpeert d8c sofntihe amnzis | 46a dntbathe mixing and

oS85 R BB 550 o T SR o B8 crawn o
TSR 4 16, G R GBI et o Uiy s o e

refigesratt passheg BbubR thd §6ctidn ﬁéhf%a@'eemi%n% teiude@wn

into the conpressor 11. Therefore, the suction
pr es sAgaordingtyh éhe dlopr eslsoity bi thergdserefmgarant ddwiranihto the straight
the 25 drjving power of the conpressor 11 can be

porlign &g, ofAbe Mixing and prassutgiaginattiemt 6efcanges increasese and thereby

o Rl B AT o B e
ej eCtiiusl &veh wikn @?gggumgﬁéﬂ refFiQSIEaE‘:‘t’%%hgé'? thepugh the mixing

passage 16i I's pro to deconpres e're

and) pressueAng mortion cted atthe hejebldp W &2 HRE iprdslriZMe amunt of gas
refrigerant flowing into the m xing and pressuri Zi ng

refrigeraoh casebé rinorenked Sactheomixing sak préssuriziray partidro 16e, thereby

. or larger than the sound velocity. Therefore, the flow

ImpEpyegttpe siscir efficiepey meyerkhat i1 @¥pAJNI theoeiestor 16 in which the
X SSUT L Z] rtion 16e.fromthe suction

i bRl R85 ke Befalf s <Biveneq B fiaSrRssure energy

thbted, 1@l ekbyri ' i r ively i i
refri gerlgﬁtb gj réz?ﬁ%tgrrﬁadlr@fg? g&?ﬁg}%fgggf%ﬁ%gé %@?H’SW increased in

theimiximg ardpressaszingiportiegn peeti on 16e. Therefore, the

flow velocity of the refrigerant drawn from5 the
r ef r ilgeth@npresent i embpdiment s hecausd dhenrefdgerant Virorhethe refrigerant

t he ener | oss of the  refrigerant passing. through
sufiin S36¢ i s Teceierenad i el peSgadndbinisaghpiropy as shown
ot o] ' f S Lgerant flow ng into
1ntlﬁh§. f‘sSPf \gﬁl% %Itn%?ﬂb\é ?’q ;Bgnﬁ%%igpc%f pr[e%éﬂﬂljﬁqﬁg 08 ineredsed by the Ah, as
coPR:EeH Wit AGaBeh thEefRBraHt it %b&ﬁfp‘?é’ssei%giﬁ is6enhtdpy. Thus,
the terminal velocity of grains of the I qui
the pressyeizing acmonbin thecmbdrse dnd MeSdurizingepermionhtBe can be increased

gas-liquid two-phase refrigerant passes through the
byranamgpuniparrpseending 30 the Aldrti on 16e in the ej ector

10, RGBSR S S M Blestl el % S 20550 as i e
ol R UERER) ARSI R e e T

ne' = ((Gnoz + Ge) x (AP/p) / (Gnoz x Ai+ Ge x Ah) ...... (F2)

Here, Ge is the flow amount of the suction refrigerant in the suction passage
16i, Gnoz is the flow amount of the jet refrigerant jetted from the nozzle 16a, AP is the
pressurizing amount in the mixing and pressurizing portion 16e, p is the density of the
suction fluid, Ai is the enthalpy difference between the inlet and the outlet of the
nozzle 16a, and Ah is the energy to be used for pressurizing. As compared with the

above formula (F1), the expansion energy item (Ge x Ah) in the suction passage 16i
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ki netic energy of gas-liquid two-phase refrigerant is

converted to the pressure energy 15 thereof, the

pressuri zi ng amount of the gas refrigerant can be

effectively increased in the mxing and pressuri zing
caipbeiacidedder the denbminatesitern (sedvvaiyrentrgylieraliadhé fiermula (F2).

refrigerant fromthe refrigerant suction port 16d is

decon%i‘%é@dh? Presantarebedimenisi she vadous ﬁonfs@urehons)pi the ejector

@?ﬂéé?%’ﬁl“f% ot he, 2ame Aleeldiaefib ety e, It damuda F1 is obtained, the
p Qgﬁﬁ‘iuﬁ rhtaaﬁggﬁg\reﬁitqlﬁEréatsgﬁ tfhre' r%fsh@&é!r tergy, therepy effectively

econp SSG

mqjmu‘ntgtha didctoneificir@cand pressurl 2| ng portion 16e can
be increased by an anount corresponding to the Ah.

The epnetteopresént embodimend, thed enthalpy esltatior daoshrasftthe refrigerant

can be defined as in the follow ng formula gFZ) whi ch
while' beine: Aesamprasse nd gxpAnded imiso-endrapydn the (Suction passage 16i,

ariing b o FPR el Bt (68 rErioetert v beine dpsotfpressed and

exﬂénb%@ W%b'—é’rﬂhﬂ%gsﬂgﬁ'ne ﬂ\@kzlgcﬁ%rﬁa?ﬁt {he fdilﬁWl@gé'lgkgwsh;p in the

f the jet refrigerant jette e nozzle
forrﬂutahIéS pressurizing amount in the mxing and
pressuri zing portion 16e, p is the density of the
suctiLk}rIZfdslmi d; - Ai- -i{E3} he ent hal py difference betvveen
the| t and the outl et of the 30 nozzle 16a, and

st Ahaliedging Brasent emipod ameﬁatr &@ﬂcﬁlzeﬁgnfwaa@nﬁafw ejector 16

a4 580N FBERR Brhle e Sy ISTAH R S ey cterence

beﬂ%éﬂ the enfitalge Bpmé“%fﬁr’%eﬁahﬁﬁl ﬂ'u"eelﬁfé‘f ®f theh 155‘%‘% the enthalpy

in the formul a In the present

ofi thet refrigaraint ust thenifef@g&raht Gatspeift 16&0&]“@@&1622[&61859 and Ah is the
set such that the sanme ejector efficiency rle in

ertalpy| ciff @’fnpg between e mﬂtalpxopéﬂmjr&fzge@nanbth& indgt of the suction

PSP RaR:16) BT T8 By SighBrie B et e pulihohihesction passage

1dihe present enbodi ment, the ent hal py reduction part Ah
of the refrigerant mhlle bei ng deconpressed and

expamrdiﬁﬁl@Otr@tflfﬁpénib%dirhéntsBPtth@rbr%éﬁtaﬁﬁ/e?ﬂﬁbn because the
and the enthal py reduction part AH the refrigerant

remgelr@tbe|d133:0(jmrea$ncbaaédaxpadde®xpﬂreiaabtlum passaget 161lipyso-entropy,
the nozzle 16a have the following relationship in
th? E'QW vielogiby ol thg refrigesant figyying into the mzmgmﬁ pressutizing portion 16e

frc%nﬂghgjrsg%? gfﬁ pfggggér%mdanr b6 u?c(::rte!a\)s/eedcol? f*\ lfslroa-teln{)ropy (gecompressmn
amount of the refrigerant in the suction passage 16i is increased more than a
necessary amount, the flow velocity of the refrigerant flowing from the suction
passage 16i into the mixing and pressurizing portion 16e is unnecessarily increased
as compared with the flow velocity of the refrigerant jetted from the nozzle 16a into the
mixing and pressurizing portion 16e. Therefore, the energy loss may be increased
while the gas refrigerant and the liquid refrigerant having different flow velocities are
mixed in the mixing and pressurizing portion 16e, and thereby the ejector efficiency

may be decreased.

That is, the unnecessary increased flow velocity of the refrigerant in the
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are set to satisfy the above formula F3. That is, AH
is the enthal py difference between the enthal py of
the refrigerant at the inlet of the nozzle 16a and the
enthal py 15 of the refrigerant at the refrigerant jet
sysbiph ksage tGiecauseslthe I, reingbréhtsj havihg difetcnéiflow speeds to be
di fference between the enthal of the refrigerant at
mixgd inthemixing ard preRssUGAIng agé 6ecthefally inareasingdhe energy loss

h . h | f th
ar‘@aﬁéﬁ%agﬁﬂébg%@‘t& SREREY "t he i rst ombodi rent of the
Preseh $ 6 %Ylg latllaﬁggh’ gﬁe tﬂB?Ihvégcufl?g o %‘?é g rbﬁ?grant and liquid

decorrp esse expan € Ssuctl on

refrigdradtsAtHIA e ejebttﬁ fd el AHPsiAhard whis AH?UAHJer fhﬁ“the graphs of
flowng into the m xing and pressurizing portion 16e

Figr@artheherizootal erispadisatps déal positidne in the ejgstat. 16 fromithe inlet of the

i SO- Entro % deconpressi on anpunt of the refrigerant
nazgle f@a dadbe avtighabthaeeiestorild. i ndiecupiers ﬁﬂﬁegrﬁﬂbrﬁfzflg 6 indicates

th?%g%‘? r%’rp@tﬂﬁ?%‘t gﬁ%‘?’g&ﬁ%g& el OM %d? .%'i.%ﬂs in the flow

n PO t
i S B S e . oo
indiedtdsgedrationseint 8@ flowmvdibetyof ghe rbfigdranirt e suctlon refrlgerant
m xi ng and pressurizing portion 16e. Therefore, the

drawer ipm dee nefjgesant sucters quort Wileid, dhe hehajasline of LIQUID indicates
nd the Ilq%wd refrigerant _havi ng

vaiiaipas gh dhe Gt e[Sty otk SeigBian. | Fherewar §idey asaeh of Fig. 6

ln@lﬁgf%uéeﬁéb{ﬁ%ggSwgﬁbo g@e&g%&-&he&ﬁg{ tﬂc% gﬁ'j Chlcates variations in

th@ﬂaméégzyoﬁg“a‘sf RffRstahl PWh t%fr gé;{t tj%ﬁ?@d frefl theSicgi2le 16a, GS1

in the suction ‘passage 16l ca e gas
indieateisgearationshiavihegflowf fetoeityt of gew refrigedant in tiee sotta@t refrigerant
in the m xing and pressurizing portion 16e, thereby
drawpr &as] rﬁ@etrnénsmenwucm pcafhdﬁdedhea@raig lintee of 1d61LHD indicates
cien var&atlo in the flow

Vav'@LB'E? il &é %Wgﬁ@cﬁﬁg?p@ﬁ”plrﬁ 98 Ntand liquid 5

refri A [ t ? .

o MG e iBePhER ol MIED i 6B G8Fbrpodimento
th@>grésémdingahfsn aﬁl\@hlcﬁotﬁbtﬂéwsvélébl&héﬁ BE L% gla@ feffiferant in the

the inlet of the nozzle 16a to thé outlet of th

suefier trefrigegantT lewing émtosthde mjxiaghand p?egsurlemgcbmﬂmesme from the
t he present enbodi nrent where AH > , in which GJ2
suchen paseagde, AR l&tanmex'matelueemabw fﬁﬁeﬂ% ivelpciy %h?sof gas refrigerant
erant jetted fromt

in 156 b FéRfbrasE sfobing htol BieL b Hnd BidsSipingobertgy, 162 from the
nogﬁie%é,)éngfth%ﬁgby@g ggrant in the suction refrigerant
rawn ere

rom-t rigerant suction port 16d, the chain

|'i nelmkohtrét, the tolweradids graph in Fig. 6 shows the comparison example in
which the flow velocity GS1 of the gas refrigerant in the suction refrigerant flowing into
the mixing and pressurizing portion 16e from the suction passage 16i is greatly faster
than the flow velocity GJ1 of gas refrigerant in the jet refrigerant flowing into the

mixing and pressurizing portion 16e from the nozzle 16a, and thereby AH < Ah.
As shown in the graphs of Fig. 6, if the flow velocity of the gas refrigerant in
the suction refrigerant flowing into the mixing and pressurizing portion 16e from the

suction passage 16i is greatly faster than the flow velocity of gas refrigerant in the jet
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variations in the flow velocity of liquid refrigerant.
The | ower side graph of Fig. 6 indicates a conparison
exanpl e where AH < Ah, in which GJ1 indicates
variations in the flow velocity of gas refrigerant in
refifigerhat fléveingiiger tAB tmixpigt At ére@@mhﬂﬁ?wﬂdrﬁééﬁonﬁﬁnb Hozzle 16, the
i ndicates variations in the flow velocity of gas
flovefof ity gastrefrigerart muttiei jeh refdgeiaptisuatceldrated by the fidve of the gas
refri erant suction port 16d, the chain line of LIQU D
refrigarant sthe\suctiapirsfigerant n¥Wihen the, Bowelgcityrofithggas refrigerant in
r.ef r ant l\/bresemf aII t he er_side
te ek ot Reames Bobe| g Ao NeldBRy ariberodk dfigerant in the
sdc‘&}ﬂﬁ%fﬁ%réﬁt ‘fﬁé%gst gglgfelré’r‘ﬂ iHeh&§ Héf@%aﬁ{ {18%8335 refrigerant in

rigerant ’n t SUCtIOﬂf

therdutioherefiigéraat ars jglines with Hddaner ﬂé\ﬁﬂlél@@tyf I qhenh@fter the gas
suction passage 16i is approximately equal to the flow

refrigesant in tBﬁZjebfrefgrgsrarﬁfancbmeagas refrigetemtjietthe suction refngerant are
refrigerant flowing into the m xing and pressuri zing

jopsH WHR e sprms{IpWe velasity | @%Q@Inarﬁf theeﬂlaagd mngerant in the jet

roffyorbft AU LBMmd Gy b Finesl s RBNART, 3 S, Shove
GS1 %dohﬁn%@s th&T tehfifat Veld oty Lhg wHich! B8 REH b@lﬁf:%‘tof the fiquid

flow ng int the m xing an ressurizing portion

refrigeratiieescids ¢ thes fged Hfow i velgsisaof thkaghs! reflidtant in the jet
the flow velocity GJ1 of gas refrigerant in the jet

refrigeragle aaAt th‘q @asneefligerant He thei suctipramefrigecardy s zpasgﬂoned on a
cPOftI on 16 m the nozzle 16a,,and thereby AH <

dopnsiieam S| 'P edmm%a% p%wnémq porting ﬁ%@W&he@hyythe moving

g 51508 818, S56Pg B 1665 61 BB e o
tefrhina tuﬂgmty‘i #rthleh lxiﬁbséﬁ&l Bre@iurizmgPdrabdn MBB@@]r?crreéM As aresult,

the flow velocity of gas refrigefant I1n the jet

the distagee fan theqasitpn cdrrespoedimgdontpe m:nala@mmtyztbﬁﬂe outlet of the
portion 16e fromthe nozzle 16, the flow of the gas

mP(G!TQr |3@é|r RFESSUNZINGe PPEION dfe; gar whichi then ddnratisr gnecg)bys transmitted

ot e MG AL . o v v
refrﬁeﬁ?rﬂ%ﬁﬁﬁ $ By tﬁehl% Hn al V& orcit?'ﬁ'g iy m%‘ﬁ pﬁ‘%gﬂgr Zrfy portion 16e,

Fow ver 00|tyo e gas rlgera

begaaidsoshdrifr! age tibby tﬁ@réjﬁgeﬂ’aﬁf EA9PbEBE sUﬁldéiﬂlny (tessurized in the
refrigerant and the gas refrigerant in the sucfion

MixiEfg ange presisusziag) purtien 162t h t he same fl ow veI ocity.
Then, after the gas refrigerant in the |

r ef r iy &ORHBShAPCORING S thefﬁrsbequimﬁnt b ttsm@tesﬁnt invention, the

co B8Ry AR L e HSpREET SbHEYBLIR Sketor 16 aroso
so: gﬁ::ggﬁ%? a'T‘Flu ggtgér:%f ﬂﬁﬁ%ﬂn& e\‘lr’ %e%\%@f@g §l).|/c,:tioar& refrigerant
rong:frotrhthefélmm glassagey 16f intdthel mixdtigland pressurizing portion 16e from
being excessively increased.

More specifically, the tilt of the iso-entropy line of the gas refrigerant from the
inlet to the outlet of the suction passage 16i (point 210 to point 210’ of Figs. 5A, 5B)
relative to a horizontal line is smaller than the tilt of the isc-entropy line of the gas
refrigerant from the inlet to the outlet of the nozzle (point 204 to point 205 of Fig. 5A)

relative to the horizontal line. Therefore, the decompression amount of the
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refrigerant reaches to the joined flow velocity of the
gas refrigerant in the jet refrigerant and the gas
refrigerant in the suction refrigerant, is positioned
on a downstreamside in the mxing and pressuri zing

refrigéranh il 6ihe a0dtidrherzalygéhesinedhnBe didiratthe ¥t sMaller than the
liquid refrigerant fromthe inlet to a position

densrmpressioniargount aftike tefrigerant iathevedzzid 1§ai nThbg the refrigerant can
m xi ng and pressurizing portion 16e is_increased. As a

be decrmpressed inithe auetion patragec’ GibYia seitakle deeampressien amount.
to t ] vel oci t e.outlet of the mxing. .
and (562 38RUE e CRsPEY lobs: BehSRiSd i cBsseRfuschs Hiling diferent
FERKIRG ATt BRGSO Y suicnty

pressurizeel mnther mbdrie antl préssuriziigrpoftiony e6&) theebyneffditively improving
m xi ng and pressurizing portion 16e, 20 becones

thegeiegter effigiacyher eby the refrigerant can not be

suffigcient| ressyrized. in the mxing and .
pres-sbtﬁqof‘l%'ﬁé g)oﬁi‘? rsty gmbodiment, of atg?,g"%éﬁtr ivepties. because the

sl bty T80l A d ARy e o
mgﬁtds bﬁ?fpr@&s&ﬂiﬁn@]p%?ﬂ&f 166, MLy forcd P\améejdggieﬁ@erant can be

, can prevent the flow vel6City o uct i1 on
effeetivelyapplied2s thé graing of thenliquie refrigeramt ip tesstesighBportion 169, and
into the m xing and pressurizing portion 16e from
theeahygthe,flavs yelpsity of the armirsiof therliquideefrigetsatiopn rapidly reach to the

tefrPisal PRIGETY il £ SHEIGRAPION dBBor t he euict | on paseage
161 (ERpi j g FigSi S gy
ol at tet0), 8 AR oy i Vi, aftigatt having ejn reached

toathet feemirsel -’ igPEan Ibee efféctivaly BRBsAftte® o itﬁérz%a%t rdffi§tant in the
the inlet to the outlet of the nozzle (point 4 to
expandingZpartion Foy. As\p resaltathievenérgyttrensmissivarioas between the gas

jne. Therefore, the deconpression anount of the 27
rehm@@@%mq liquich eefeigeranb it hesevgading perdipngéh can be reduced, and

ey b B bRy Fapins Rt SRa BESRRRES (he
ref rigger ARSheRA thQQ’IOWQﬂgeg)gB?% ggs rOffigBHait! (e flow velocity of the

passage 16i by a suitab conpr ssi on-anouht .

liquiss wéfrigetdit, eRepgyssupisihg SRRhaLFd shBivheb@@se line P1, at respective
refrigerants having different 5 flow velocities are

positiesng, freyarthe énlet thy thedputiat df tthe mixingi aret pressudrnngeportion 16e of the
iently %ssurizedinthe m Xin
n% t

cisitat 46 A SRresea! enThocBgner (@8t eivpr hand, Fig. 78 shows
PR SR B BT 15 W, CEBBEPF o B epgerat e
prg%ﬂglzrﬂiq ?ﬁféiéurgﬁg sﬁﬁlﬂ\g Egé %é;ﬂl‘éf p?h gf‘ réspettivé@ Bb&itibAY#Bm the inlet of
a mixing portion to the outlet of a diffuser portion of an ejector of a comparative
example.

As shown in Fig. 7A, the straight portion 16g is provided in a range of the
mixing and pressurizing portion 16e from the inlet of the mixing and pressurizing
portion 16e, such that the flow velocities of the gas refrigerant and the liquid
refrigerant in the refrigerant flowing into the mixing and pressurizing portion 16e

become equal at the downstream end of the straight portion 16g. That is, the
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10 m xi ng and pressurizing portion 16e, the energy
force of the gas refrigerant can be effectively
applied to the grains of the liquid refrigerant in the
straight portion 16g, and thereby the flow velocity
i Ngple@ :
eI YO ™ Ravsrl 1t MY Siisteah My TACrer Bhielght. portion 164,
Thereforen tAé kindtiv hergyo bk thé hefrigerant imereiaslyohftéMeeaching to the
liquid refrigerant having being reached 15 to the
tefremal yglocity| eari bg aoaiveded doftbetpressyret enargyiinttbe ebganding portion
he gas refrigerant in the expanding portion 16h. As
1 ‘result, the energy transm ssion | oss between the gas

refri d e Lqui derefri nt.in the .
expan%ag&%pr_ i gé‘nl%%bg'%%etﬁ%_ellfﬁ‘iii?ﬁ'gﬁﬁantt W@QB?_@h@e terminal
veld @64 8 thRf nldtl S8 of &R e&?aﬁéﬁfw@' rfi6h [16h! B QKE ﬁhﬁ?}mission loss
7A shows the flow velocity of "the gas refrigeratit, the
bdteenvitleogas yrefifgarianet aff thediguld rrefrigegantasan Heheffectively reduced.
pressuri zi ng1 amount AP shown by the line Pl, at
Thuss flee fliowevelgeity of thesliquid refrigerantiand the gasereftigerant af the outlet of

LR S R p %‘dlll,ﬁ%?og_fnﬁéﬂg%ra@ﬂ of geray o be
BB preduE e (e Bt "o i he | qui

refrigenaebult! the pres8asthg Hiu Yimt o
line P2, aturespe%t ive pogi ti on@%?ﬁwtt ééﬁﬁlwg?mo? t@% mixing and

pressundimg ppdian $8e tant e incuedssd of the priekéntsembpdirhémtnshown by the
of an ejector of a conparative exanple. As shown in
greply P17in Figh £As ap sogmared witholhe1synparative exaeple ahewn by the graph

n of ,t he 1 Xi ng and pressurizing portion 16e from
P%ﬁ‘eﬁﬁﬁlz EQP ?#e m xi ng and pressurizing portion 16e,

h £ he o f : iy ' icati
and (KESfn g ertes oy @8 Rlehiol ¥3né Brbadtf dBication, when

thé Iratib ngl/LPtad thBdengt DY cINHePSREGHY pEiids b Re ¥8Fgth L2 of the
becone equal at the downstream end of the straight

Migina Bod pregsuriziag pastion Hée ftemt threnindel tos eooutlgt bk the mixing and
caused at the downstream end of the straight portion

PregRyrizing, dostien doe; e SRt About atn@R2g\thefprersurnizing i ajapunt AP of the
' i : hing. . i nal vel oci

rofrgRFa1Th I aftebd A R iad pplan L4 of Reatfges Fasmum.
expangdhég tRe' ttBNL1480is 3eBAULRE eattQ.Q, fth@"\*.lc}og:\%%éiéreé’fof the gas

the liquid refrigerant reaches to the termn _
refrigecanttancethetliygid refdgersintflowfng diet ofthebdiiScoMAE iskrdfyht portion 16g
16h, the energy transm ssion |oss between the gas
capdie masieagppraxignataly equali and tie pressarizingamabent AP of the refrigerant

. effectively reduced.. Thus, .the flow velocity of the
in | gy nxing %”&erpéﬁs%ﬁﬂ’q OB Fé?r?’i‘jér%tméfjet maximum. I the

mé’r‘rﬂfh@lhriﬂ& error of the ejector 16 and the variation in the flow amount of the
refrigerant circulating in the refrigerant cycle of the refrigeration cycle device 10 are
considered, the ejector efficiency can be sufficiently increased when 0 < L1/L.2 < 0.4.
More preferably, the ratio L1/L.2 is set such that 0.1 <L1/L2 <0.3.

In a case where 0 < L1/L.2 < 0.4, the ejector efficiency can be sufficiently
improved even when the gas-liquid density difference of the gas-liquid two-phase
refrigerant passing through the mixing and pressurizing portion 16e is changed in a

wider range of 0.9 — 600 kg/m3.
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t he expandi ng portion 16h can be sufficiently reduced,

and the ratio of energy to be 10 used actually for

pressuri zing can be increased. As a result, the

pressuri zing anount AP of the refrigerant in the

M Xi g &l firdt @BsBYdirheRB df Othli ' i j

in the present enbodi nent shomﬁﬂﬁiﬁfﬁgﬁ&gggbﬁmgaﬁ?ﬁsgnM“ can be
Preisgurizeqd substantisdiyein vise-entrbpy cionlae agitire exraplof the mixing and
shown by the graph P2 in Figs. 7A and 7B. 15
p[ﬁ?@lﬂf'ﬂﬂégp@@"@xb&d ﬂ%ttﬁeb‘iﬁq%ﬁ@ai sbape &f sthef mixieg and pressurizing

BB PR S, Do bt By S trrn
o@etidithe %iﬁid@éﬁlﬁ g{é%s?l?ltiwg’ ;?S)t‘ﬁgn P ! Gfrhe]rg%r%rt?lg} é}_@eﬁx’gy loss of the

inlet to the XI'ng and * pr essUr
refogérant passing sheeighathe Uhixig Qné,pré%rﬁ[r@sﬁéﬁibﬁ'd’fﬁb can be reduced,

amount AP of the refrigerant in the mXing an

theretys ueducing poengyoloss6ef cthe befrigacimt nflosing mou G f\Wian mixing and
the ratio L1/L2 is set about at 0.2, the flow

PReSEUFIDg QOriAN 18R gas refrigerant and the |iquid

hor ¢ 145 Eakult, B Ao 10 anlerGy firbe ey . ifed ik prémsiring can be
inBfeRBed" hiidhg m@tﬂ@éoﬁo%oép%érrp? iﬁe%aie%i%cﬁ&t 16| nc’feia.e 8 shows energy

m xi ng and pressurizin tTo be

disfibutiumin Ithe nhiringrewd hesisurizing Eortion 18k éfﬂlﬁeedg@élb?r‘l 6l8ccording to
and the variation in the flow anount of the 2

thedirst efabagiment eodithe companisohexaeatpié.geindfig. 8)E1 indidates the energy

1tthe refrigeratign cy he 8_evi ce 10 are  considered, the
oRUEER Tor PressUREDILRA IBAICEIRs e remaIginrRnasex @ thpeaitigerant, E3
i O . fe . the ratio, L1/L2 is \
BB ey oo Mo 8L BRT % St bdr,as shown
Fig 18 Zccoring to the fifs ifkht, ¢ izing i
81 oo o NS T SRURKIRER IACBRALAE e torprossuring i e
Mg ang pressizimy portiont hée gan-te groatlytinorepBadaas 8dmpared with the

refrigerant passing through the m xing and
CORPRAISN 94aMP!Bor t i on 16e is changed in a wider range

f 0,9 - 600 ka/nB. 29 In the first enbodi ment of the
(S%Pgﬁg%[m%chmni on, the refrigerant can be pressurized

subst ' Y abdbhadsihRzasent L0 [ e r of . .

Subsscahl ehiboifafr MG el Flehisn §IRe oscrived wit
refetehc®nil Fga® OfFighen NisxiaN AiagdnP! 6SPeSHcHRY to Fig. 3 of the

portion 16e is changed so as to reduce a separation
aboverdascribed fitstr egbodithentt t e theosktbend oémbbeimént, nthe passage

agd ﬁr essurizing portion 16e. Therefore, the energy
secHeralrea gk the ectiopdiassagp 16k isranged syiehithat thexatiy (passage area

3 PR WP I AR o R Bl g 1 E e passage
sektiéndliarbdat #¥linlet of the suction passage 16i is changed as in the straight line
graph shown in Fig. 9. As shown in Fig. 9, the passage sectional area of the suction
passage 16i is changed from the iniet to the outlet of the suction passage 16i by a
constant degree. In the second embodiment, the other parts of the ejector 16 are
similar to those in the ejector 16 of the above-described first embodiment.

According to_the second embodiment of the present invention, the suction
passage 16i of the ejector 16 can be configured, such that the flow velocity of the

suction refrigerant flowing from the suction passage 16i into the straight portion 169 of
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pressurizing portion 16e. As a result, the ratio of
the energy to be actually used for pressuring can be
10 increased anong the recovery energy in the ejector
16. Fig. 8 shows energy distribution in the m xing
thandixrgeasd presswiziny portion 1Bz bécdrhes egaal @ ofl§reater than the sound
according to --- the first enbodi ment and the
v aBNdothes saatioR. remgerragt i degompressed d8 isheendiopygy Thus, the

toF B NP RS AL SEANE 9 gwserreh?qdeé%t fiwigieta e straioht porion

VRLEL 6 RSB RsL P10 Y 5 Ty mproung

th@'ﬂ}@&bﬁ‘é‘ﬁ’imer‘i&]ﬁ WQﬁéﬂéeESn@%rMﬁﬁﬂmfeﬂf tREESREF Béi‘tEQbf'tHe ejector 16

m xi ng and pressurizing portion 16e can
argrssuailaryta those drs e @gcton MBasfatle wbbheidescribedifiest ieptiodiment.
(Second Embodi nent) A second enbodi ment of
Thﬁé%ﬂb@@'meﬂthventl on will be described with 20

o Fif g gbppfinentof b8 preseRyBuSnioh, MLAS lescaRed Wik reference
totlﬂg. ﬁ"ﬁcoﬁgﬁ'@qg% HE@ té?)‘?re%ﬁ%ﬁaﬂg tosﬁﬁt Phat %'E)Seegjescrlbed first

suct | passage I'S changed suc ratio
eriDOGIARIR. alrethe tikd @YdimBAt, ABSEARagRCEs&IdMAl aFER Plthe suction
the suction passage 161 to the passagé sectional area
passaghel 6iid ehanded, rsachutbai the mmaggesebﬁonalsarebeatgbd islet side of the
in the straight line 25 graph shown in Fig
sughigrPassage §16i ¢s oradualygegdyeed é@wamwapwas@gamfmtﬂae refrigerant flow

oS Ry R TPy 4B RIS Rk et ra
thg %@ﬁl@?&db i Eﬁ@s&&ﬁ:@f%s%@@@q @E”érﬁldhgﬁ’y ik e‘&atﬁ{iv%r(?fﬂ?\gnstream in

e ejector are sim ose 1 n P%e ej ector

thefrefrlgeramwmdﬁ%@tmbedmatf %t at ansradaRIinds pBFtIiNBetaen the inlet
the second enbodi ment of the present invention, the

arglthe outlet3y thasuwljen peissage t116¢ tbpqlaseage$echonai@rea of the suction
config such that the flow velo t he
P%&@S?oﬁé'ra??q'w aﬁwaﬁes&m@ﬁgsfmvmn"a n'%gs J@t i ot paduglige ratio of the

b 8,5 3P 0 B8, Bl A308.6. 2 v rn

in€reak htid bRthd BSss%ﬁ@Qecthb‘ﬁhPﬁféaya%@ dutfet %N:R—:I bPl'P\e syction passage

refrigerant is deconpressed in iso-entropy.

16ier At thel owtidtaatde pf tHe Setiogr passagef16ifinel pawage sectlonal area of the
refrigerant flowng into the straight portion 16g in
suctien npagsageanti i asaduallyi mgreasad, drutlisenohingseased more than the

PASHaDR SECH A en Bb HIe IR Of AFR ettty 4s5A08 WF. e o
€] eCYRhe-fhi daérﬁbédlg\%rﬁ,:tgtb%éh%@gaﬁtr% é}ﬁtﬁg%]&tspié’érelgnﬂfar to those in

t he above- drescr [
the ejector 16 of the above-described first embodiment.

According to the third embodiment of the present invention, the suction
passage 16i of the ejector 16 is configured such that the flow velocity of the suction
refrigerant flowing through the suction passage 16i becomes equal to or greater than
the sound velocity at a contraction position where the refrigerant passage area
becomes smallest in the suction passage 16i. Thus, the flow velocity of the suction
refrigerant can be increased downstream of the contraction position in the suction

passage 16i. Therefore, the terminal velocity of the grains of the liquid refrigerant
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(Third Enbodinment) A third enbodi nent of the present

invention will be described with reference to Fig.

10. Fig. 10 is a diagramcorresponding to Fig. 3 of

t he above-described first 10 enbodinent. In the third
flosvibg dhitodhé strioight pastiay €69 éctheomlingiaed préssurizirappbition 16e can be
. passage 16i is changed, such that the passage
ingreaspaniAeredinpiovingdhe giegtoseffisientyt he suction

a e 16i is, gradually reduced toward downstreamin
(FBHéﬁﬁFPPg@?%lﬁl flow direction fromthe inlet of the

suct i%@ﬁé@ggd%@qt Ak @Fx%e%ﬁﬁ%%‘ﬁoﬁ %\_‘?Il% :bgirh'saéscﬂ b&8 vithh reference

the o he su on passage

togFRfluall y Figcraaseda t eminatilo Misdraffnedriesbentify to Fig. 4 of the
refrigerant flow direction. That is, at a

ahoveehasorived disipembodimédndf sleewinghe réfribetant padsade sectional shape of
outl et of the suction passage 16i, the passage

thg @xpepding RE'EAN B Mea saetioninclysiing e cesler pxisopfkifie nozzle 16a of

mal | est, . as, shown in Eig., 1l A reduction ratio o .
thg HeCE g AL BBEREE Fef s dbe hsSakpealifiElass hine expending
. , . - gt 1
P54 12 20 ARRod By dhbALP Pl 14 SBHAERS 3 104, 105, 10e
107he ThHittisOrheangaadingOpdhion M6htisefofmbl ety el ellindifcal passage
suction passage 16i, the passage sectional area of the
pastiens 610Dt d6gread of whiphahaslal tapensudased, Theitapes swfaces of the

in?reas d nore than the assage sectional area at the
Plunaf gylingiricay pagsrae 89”%@5@18@ 196107) 1afetwitably; gembined so as to form

pgent I 5. t elector 16
thE EXBEATREporioE 18h IF tndh B0l Bhgre Sty horkon ek,
abovgn @‘?@Fddrﬂ?é’rni)b?ﬁﬁ%rﬂ!‘ﬁfédétﬂﬁf‘bartgéf MLOBEIR A 6l SteldMilar to those
third enbodi nent of the present I nvention, the suction
in pas ejegtorlB obthetdbvvedaticoibed Girstserabadinginted such that
the flow velocity of the suction refrigerant flow ng
t hr odiyhtheh straghire onf fhesayeanding bperdioss 16huatcerding to the fourth

eriifine, Dacnerov uansmissicn v tatbesdahs des 1obiaaicand the liquid
i . > _ -

re@@@g%rﬁféadoﬂet '%Z’Ué%@t th%ﬁe%%?@%felné@'rngnrﬁm@gﬁ tbgeejgl:tgy\’eﬁ:cnency. In

thé 2Bo08 SBANINBETIhE Foud ehiOdHPBhE 3Ré IsBUCRIS IdFitRE IeixBanding portion

the suction passage 16i. Therefore, the term na
16helsousey fof thaesjgetar 6 atcorting itejthe firef engediment. 31However, the
flowng into the straight portion 169 in the m xi n%
Stré.'ﬁ’ﬂifﬁrfgébﬁﬁxﬁﬁnglnsd?qrtl@m]1§ ofdha faerth ierdrasiment can be used for the

oA 3883 bl AL b BRY v of o presen

invehi@Rtion will be described with reference 5 to Fig.
11. Fig. 11 is a schematic diagram corresponding to

(FRhgEmBbodiménts

A fifth embodiment of the present invention will be described with reference to

- Fig. 12.  Fig. 12 is a schematic diagram corresponding to Fig. 4 of the

above-described first embodiment, showing a refrigerant passage sectional shape of
the expending portion 16h in a section including the center axis of the nozzle 16a of
the ejector 16. As shown in Fig. 12, the passage wall surface of the expending
portion 16h is configured by combining plural straight line portions 103, 104, 105, and
the curved line portion 102. That is, the expanding portion 16h is formed, by plural
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above-described first enbodi ment, showi ng a
refrigerant passage sectional shape of the expending
portion 16h in a section including the center axis of
the nozzle 16a of the ejector 16. As shown in Fig.

cyliddri¢4 @aﬁ&ég@gerﬂm@ (16814 405) @4ch bEwhhaRE Athpap@UHAES and by the
16h is configured é conbi ning plural straight |ine

cy,badth:ajrp:es&age pedipn (102) havieg aLcuryea sutfage (182).t he

expandi n ortion 16h is forned |ural cylindric
pagsgﬁ gﬂ&?‘mmfﬁb 'E‘%OW)P%&QB? e;qgt@%; 14 gee @;mllar to those in

b3 6 7 T AR PRBReBInS) 21,

conbijpethe OstAfotlie Tt metgﬁ%o%&ﬁgﬁo%h%ﬁ&%w o the fifth

the m xi ng and pressuri zi I'nt

embbdithentthe drivrgptizesnissions loys tidtweehahé Yaslefrije?ant and the liquid
simlar to those 15 in the gj ector 16 of the

reffigeranidedit biepiaduteds theseby suffisientlyl imprivéingt thecejector gfficiency.  In
the AB0NF REAMPIE RE e Ao mBPa s s Dieosirigute Sidhadehandiag portion 16h
is Ql@%u g«g{ijegﬁ & 1%”%40*?&@ tg Il{bg Ifiﬁ%( éorbilaﬁng Flfe:ﬂ'li ﬁgﬁb@r the structure

of @hé iespaRang ﬂ:éﬁloh hsrasPNe fRPERIBRditheht6arl BEMidkd for ihe sjector 16

enbodi nent,” the structure of the expanding portion
acl:ﬁrdlng ta aayl oheroftthe segend and thirdenodimegnts of tthe pf'esesit invention.
nt. However, the structure of the expandi ng
(Sﬁ@ﬁtmgl'ghtblﬁbbo@'ﬁ'@mﬁurth embodi ment can be used for

i v & RBLABRHirES aron he hepSerntiverarnil B doppripech Wi reference
to; egt?gﬂte/\?izﬁ:flé déescr”%p%ﬁgwﬁ%rﬁerenc ﬁﬁfﬁb{zto Fig. 4 of the

abbx’:e-dasg:nbaa first SmB6MieNgHt] Sholling RrBfEQErAS @aaﬁagtiwséa'onm shape of
Fig. 4 of the above- descri bed first enmbodi men

the lexpending pastion géhanta pectiagiachuding theatersteaprisadf thehrezzle 16a of
expendi n% portion 16h in a section including the
the gleelpr 36 s As Shﬂ‘é{”rfBZElge 186 dhefpassagecyvak syrface of the expending

o5 o 2 000 BB i A P comsnt e
angle!r af haitlé %hgtﬁéﬁlbb%tgn%%%@éﬁe&%al é% ofifie: daxﬁ%ﬂdmb%rtmn 16h in

curved |ine portion e expan

the enikingrantbpressufizinggartidn 164 i gladudfly Meréastd l@ﬂlard downstream by
passage portions (103 to 105) each of which has a

a @csrpﬁéantmadmgamgrby in te entweu Iadgﬁhdzflthp&xﬂag@'ngmwimn 16h.
(102) havi n uryed urf ﬁ- ..Inthe fifth
embodh SEMENT, pERadiBend 4t e pre tefﬂé’@f‘&!?" 1¢illabg described with

refer@hdédlo F  F @rt1lzlos%f|¢.r @S %hgma?‘g: Jlgg cBFrespondlng to Fig. 4 of the

above- I béd
above-described first embodlment, showing a refrigerant passage sectional shape of

the expending portion 16h in a section including the center axis of the nozzle 16a of
the ejector 16. As shown in Fig. 14, the passage wall surface of the expending
portion 16h is configured by combining plural straight line portions 103, 104, 105, 106,
109. The plural straight line portions 103, 104, 105, 106,109 are suitably combined
to configure the expanding portion 16h such that the expanding degree of the
refrigerant passage sectional area of the expanding portion 16h is gradually

increased.
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5 1n the structure of the expanding portion 16h
according to the fifth enbodinent, the energy
transm ssion | oss between the gas refrigerant and the
liquid refrigerant can be reduced, thereby
suf f iAn egighth iempbadimegt t dfe thee epresentefiiveritiencwill I1be ddseribed with
bove exanple of the fifth enbodi nent, the structure
reggrepae te enth-ngigor Piile @ sehiematic Q@@@W&OTEWOQFWT@(FIQ 4 of the

ey Bt b d@%fitnaﬁﬁg%%oﬁ?%ﬁe&%ﬁe s Seelional shape of
thEEIQINRTY p&RBNOBHFES s %Eﬁoﬁ G&tuﬁ% éﬁterﬁ.{iﬁé’f:f{r{éﬁnozzle 16a of

to any one of the second and t

thprejeetor 161veas ishown (nSFig. M3, OthEI péééagﬁnmmétﬁ‘fdc%) of\the expending
si xth enbodi nent of the present I nvention will be
partion riGheis mrtflnur&f.f by ensinglet eured liné3portiony . 1103nivwhiah the expending

schemati ¢ ram corres ondlngto Fig. 4 of the 15
518 (1.9 sp3eches g dRnstraatbw ng a

Lgﬁ { :'ﬁﬁ“%ﬁ‘tm§@§*&?f’ﬁ??ﬁ'ﬁ?ﬁﬁﬁ'ﬁﬁstﬂiSS‘%ﬂﬁP‘Z%ﬁfﬁ?\d';l;h%Pther parts of
thbhﬁeé’l@? Z‘l'ﬁecéﬁ%eoﬁladbhsqnﬂ??% ﬂ‘ios]eGRf five BRRWt 16 aEerdm%to the first

3, the passage wall surface of the expending port

ermbhdm'sentparﬁd the efectyr effisiengy eas bedhafiasbinelrptive aifsve examples of
108 having a constant taper angle. That is, the
theeswfgépaﬁxghyaﬁag@dlgm$ ofatheamsaseit trwenawp,arﬂm rajructure of the

30l gosenaT64 = nise Rl eiaainn "l arcie Eﬁl?ooﬁworﬁrst dmbodiment
H&@Q%raﬂ% %@&P@oﬁﬁfge&{pﬁﬁdir@e&f}ﬁoﬁ r]Ith'h oﬁc’tﬂﬂg ?j{qgtcn\% of the sixth

expandi ng” por enbo

to I@'Qﬁtﬁnémbﬂﬁmntg Ran Be ubed Mélééé&omb%f drf A& BF thd Qecond and
Fig. 14. Fig. 14 is a schematic diagram correspondi ng

third erikpdirheots ofitbe pabserd-imlestionbe T hbt iss theeakatidicenportion 16h of the
showi ng a refrigerant passage sectional shape of 25
Mg R eﬂiﬁSﬁgﬂﬁagtwﬂon&ﬁe Aceorsing |t@ranm@ngonfnt§1et faurth to eighth

erﬁﬁ%@vﬁnqrﬁ ﬁa%eﬁpf oz%%c&ogé@emqt (o] ect fq@ny one of the first

to EXiPG B t| on 16h is confi gured by corrbl ni ng
Iura @H%‘?g t line portions 103, 104, 105, 106,

(Nlrﬁa Emibediantpl straight |ine portions 103, 104, 105,
106, 109 are suitably conmbined to configure the

exparildlth@ apoveidescibed embodimantst tbfethe)q:praaelmhgvelnathre ghe ejector 16

. of .the 30 refrigerant passage sectional area of th
'n@%ﬂ%ghﬁg’nﬁm agﬁ PIERSYIZInG AN J6ei that e%geaﬂgtgsdpw the straight

oo B SRl BBURFCRET, AGUSTY, I bbb Bvodiment of e
PreSERTAYSRich, BEIMBIER16 & n@ﬂg@ﬁu Wﬁhﬁbt%sﬁg He &tPSight portion 169, so
thatethe gexingt apagregsurkirag iportidn 46apie @inflgured only by the expanding
portion 16h as shown in Fig. 16.

Fig. 16 is an axial sectional view of the ejector 16 according to the ninth
embodiment of the present invention, which corresponds to Fig. 2A of the first
embodiment. That is, the inlet of the expanding portion 16h is located at the position
corresponding to the refrigerant jet port 16c of the nozzle 16a in the axial direction of
the nozzle 16a. The passage wall surface of the expanding portion 16h of the ejector

16 shown in Fig. 16 has the same passage sectional shape of the expending portion
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the expending portion 16h in a section including the

center axis of the nozzle 16a of 5 the ejector 16. As

shown in Fig. 15, the passage wall surface of the

expending portion 16h is configured by a single

180r iredthei meixipgr taindn pragsurizinghi pttiom e 16& pehdthag abewgldescribed first

i radual |y increased as toward downstream In the
emi’)ﬁi“?ﬂt %ﬁ“é‘fﬁ‘ i &g ot nethus, dhe innerpesipherali sréavs ointhe expending

o P05 G o o5, B e of e
emgg’?gﬁiorﬁ%,t iSRRI toftd b&ﬁvfé}ﬁém&?@ r%ﬁaq%outside at the outlet

I'n the above exanples o € Si X

sidegiftthe expaddingpstio 16he present invention, the

structure of the expanding portion 16h is used for

the efles,.opves wheoribiengtraight ierfion st6gidashitiedt in the mixing and
the structure of the expanding portion 16h

p'%%\gﬁﬁgihﬂd’qrﬁo%ﬂ?eoﬁ@ BPssible fer theninlat sidg ghthe mixing and pressurizing
i f h ' 16,, of . .

PSR- SERE Ball The Sath®Tinkin a8 dae BRI sovion. 186 ekby improving

S Py 8B SRR O i o o

thenexpdndifg ook 16hcacioptihg toeieasthtfe BifbodifieREcan be used for the
suitably used for the ejector 16 according to any one

ejgetar 16 agqosdingtte thesecondrbbthientbird emisedintsint. Embodi ment )

20 Iﬂctrgﬁe above-descri bed enbodi nents of the present o
i nvent {TOPTME. dN Bt 67Se Avhergc thrijestpe efiisiengy stan be sufficiently

; AP ' ol fi d hy the, . .
InBfEERH bF iiroBRld B Vo Rbin B HEPISE! rettieriét in the suction
padaageersi, the s’traﬂgﬁttﬂbrﬁﬁf‘i’%b'&%ri?éd H”Slay BhEDE Me above embodiments
i nvention, an ejector 16 i's configured W thout ushng
mayidesemiieghfromdhé indiringand presstfizhgidoetion %689 and

pressurizing portion 16e is configured only by the
exparfdfr@ramplep i theoabadhdascriiedaeurth teiejghtheemBodimeris shown in

J axLal sectional view of the ejector 16 accardin
Figg, T e m&%a?%ﬁ?swzm&%@éé MY B GaARgUred by only the
- . . Fi . i. enpogdi. ment . .
oA R3PSl o B LBRe, o et o
the expaadingt pdifien PIGH ikil6cated Git ESEHHSH ESrré%érﬂﬁn? to the refrigerant jet
refrigerant jet port 16c of the nozzle 16a 1n The
patk1@¢ otitheowadzisn 164 irBthet éjectoo 18 lagcafiting hanpans af thelukth to eighth

surface of the expanding portion 16h of the ejector
emRodiM&MS-i n Fig. 16 has the same passage sectional

(T8 Bbglign chench 19 borLion, 3¢ 160 10 Lhe mxing

Tole; IStlcl)rpq élﬁ%?i%ﬂé?‘fgé g%%?l‘ﬂtﬂpefbeggg rt])gléhod‘-mé'%bow%és%ﬂ%d embodiments,
the suction passage 16i is provided between the outer peripheral surface of the tip
end portion of the nozzle 16a and the inner peripheral surface of body portion 16b.
In the ejector 16 of the tenth embodiment, the nozzle 16a is used as a first nozzle 1 6a,
and a second nozzle 16j is provided for forming a suction passage 16i through which
the refrigerant drawn from a refrigerant suction port 16d flows into the mixing and
pressurizing portion 16e, as shown in Fig. 17. That is, the suction passage 16i is
defined by the second nozzle 16j and the refrigerant suction port 16d is provided at

the inlet of the second nozzle 16j, so that the refrigerant drawn from the suction port
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portion 16h is curved to be convex toward radially
inside at the inlet side of the expanding portion
16h, and is curved to be convex toward radially
outside at the outlet 5 side of the expanding portion
166 flows hinto, thevmixing @ndt pressunizing o e t Berthikghi $ie suction passage
ogmtted in the mxing and pressurizing portion 16e,
16it s possible for the inlet side of the m xing and

P24 Sl R AEALABES 1450 PSR, ¢ Lava
nSBehly LT i (RS RE0 LGN B ucton pass

161f theoSeddiitl A6L0¢ d6)gan Be ichanged bimifire dhadTithe 80ctiéh passage 16i
used for the ejector 16 according to the second or

oftthe thirdrembotiongntenin tfHaradsey thie advantages aafethehsrdtionhpassage 16i

e#re_ct r effici enc:é can be sufficiently increased by
descrpeadn e third embadiman cenbepbtaineds uct i on

por t P RLyeL b7 RpBHRY Hoars T 838 rifige BY S taPt nozzle such
th&MRAiTRGEaint passEye BERIAL brsh bF 94% EG&idrfl ?ﬁ%&g@n%i of the second

pressurizing portion lee. For exanple, I

noxiey ¢6deuhaned similat to that ef gid BustitroshsRifles16i 9 the fifst or second
Figs. 11 to 15, the m xing and pressurizing portion

embediment describdd gheeal loyhiscage: the adyaptagsisraf thestciion passage 16i
16h, wi t hgut t he, straight portion 16g. In this

desgrlped im e firLer Spcondembeginentiesnes ebiaTadn | s
(E!I%"fllyggrﬁﬁ cﬁT%ﬂai tion corresponding to the refrigerant
] et ? C

por of the nozzle 16a in the ejector 16

acconditng doevaiesenBed e bisdi Rhé @j&tan16 is typi
enbodi nment s. v( Tent h %ngod%k?rjéf]ﬂt%?[%’n thé&éjeect 6? ylpécally used for the

refiigesatibmgydle dewniceotethat ist revidlzaweitid #ecradietdr 12 and the receiver 12b,
enbodi nents, the suction passage 16i is provided _
fohexample, @sshawrein Pigr itphén the mifigerabionicycleedavige 105the radiator 12

PP fie 6o 1 28,1 A5b SRamPLen 8 &) SHREsoTRiSc ey gondenser in
whiE e %g&}dﬁ%ﬁgco&g& aﬂaé?dn‘aeﬁgéd' s used as a first

nozzle and a second nozzle '16j is provided for

formimgha &kvbhin eRsREent. Ghet Beettdh18HeBrdihg o any one of the
refrigerant drawn froma refrigerant suction port 16d

aboivevdesicribedt emboeilichents aisd used dfes ua irefriggration icyolel@evice having a
as shown in Fig. 17. That is, the suction passage 16i )
supgr-ggoleds tyrecahdenser that s gonfigened kvp gngation heat exchanging

T N R T M
coR BN I60 ko MG R2rton 38 43410 bR, 5he condenso i
high+ptessure esfsiggaant from the compressor 11, the receiver portion is configured to
separate the refrigerant flowing from the condensation heat exchanging portion into
gas refrigerant and liquid refrigerant, and the super-cooling heat exchanging portion is
configured to super-cool the saturated liquid refrigerant from the receiver portion.
Even in this case, the liquid refrigerant super-cooled in the super-cooling heat
exchanging portion can be introduced into the branch portion 13 to be branched at the
branch portion 13. The other parts of the refrigerant cycle structure in the

refrigeration cycle device of the eleventh embodiment may be similar to those of the
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16i . As an exanple of the second nozzle 16] in the

tenth enbodi nent, a Laval nozzle may be used. The

refrigerant passage sectional area of the suction

passage 5 16i of the second nozzle 16j can be changed
refrigBraidn Egclb RRVicel10 Sisown ¢4 FRN 1passage 16i of the

third enbodinent. In this case, the advantages of the

suct iFog. phissadlolli€i diagese showihg reflideranhstatesimbo ckfrigatant cycle of

can_be obtained. Alternatively, the second nozzle 16j _
the gefrigeration icyotecteyige pacapding totheceleyenth emdrodiment, in which the

X R I ———
gy b3l 24618 B 808l Bl st o

thé a6€eivén €2 PANAGERARA thE réfaveurld ONNRARSAAR, 48ishown in Fig. 18, the
described in the first or second enbodi nent can be

liqoit séfrigarant Bfex sxphr-Eobledi state (pdint 208’ abbige-B)sisrbiaadhed at the
enbodi nents, the ejector 16 is typically used for the
branch Wﬂ!‘ﬁ'e?%tti on cycle device 10 that is provided with

el M BT nd bR BT o e

shown 4% egfe
1o RIS e R S A58 MR G o 204 of Fig

18) @ iin geiqant state EoMteab4a68FigENdRnsiad-igl 18 tthe p@'rtg\(:%ﬁfe'%ﬁonding to or
_enmbodi ment, the ejector 16 according to any one of the
sirndaniodhese ésEid. bAdre imdidateditysthe sanseteféranca numbers, and the detail

refrigeration, cycle device having a super-cooled type
e’@g?ﬂ?éﬁ@éﬁef 1S PRIYNAT | gured by a condensation heat

Supet 5ok f eiBhauch, 5HE et Bth8 e ipgram shown in g
18 RERRSA6F 98 (HRBAGHBINILNIHPING TR LBIOERY oF B Sflcfish refrigerant

cool and condense hi gh- pressure refrigerant

pasbingc thpugh sthe  duictiohhpassaeei 161 op tié ighectdbs 1601 irgwéeaskd, the flow
to 25 separate the refrigerant flowing fromthe

veloniiietisthei wainseat thex iguid gefiigepant: ¢ambe mapidlyy reached to the terminal

oSS B B SRRARS r Woldi grin 6e,nc
T E, oF 8 i R A LRI b porion 1o

THue! tHed6jeattr efitiericyCE4H BE irnprdvadl. super - cool i ng heat
exchangi ng portion can be introduced into the branch
por t iTtwis 1 8vep ibea orsa cvteateagad-liquid Gworpinade pafrigeamt Tdws into the
The other parts of the refrigerant cycle structure in _
noggle 16amr ey dhe d}ﬁu@@f@g%r@v?élewmmtcr@een@%m‘rﬁa in the refrigerant

cysg?%err‘"leme r%a}’ecP Fefﬁé]ggaln%rintvehi%nqag jé)tf re%ﬁferaﬁp jetted from the nozzle
16a and the suction refrigerant flowing from the suction passage 16i are mixed, is in
the gas-liquid two-phase state in the ejector 16, the ejector efficiency can be
effectively improved.
{Twelfth Embodiment)

In the above-described embodiments, the ejector 16 is used for the refrigerant
cycle in which the expansion valve 15 is provided in the first passage 14a at an
upstream side of the nozzle 16a of the ejector 16, for exampie, as shown in Fig. 1.

However, in the twelfth embodiment, the ejector 18 is used for a refrigerant cycle of a
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refrigeration cycle device 10 shown in Fig. 1. Fig. 18
is a Mdllier diagramshowing refrigerant states in a
refrigerant cycle of the refrigeration cycle device
according to the el eventh enbodi nent, in which the

reftigeraticn of e tdeWices MASRRAT tHeO PﬁHél@ﬁ Pavé hes is omitted from the
condensati on heat exchangi ng portion, 5 the receiver

refiigaration aydlet uewseplsﬂ showhiingFigedt &hehatheir parisoot then refrigeration
used instead of the receiver 12 provided with the

Cslffi% geyice ofthe tWﬁ-Wh?@b@HE@enta%resiﬂmwﬁf t trmsg ofithe refiggeration cycle
ey HEu HEIG T, i Sibiiot SR febiaeBantzycle & changed as

A 1 AT S s o

twesftto smbodirfe 068 dpepiated. t wo- phase state (point 204 of
Fig. 18) or in a liquid state (point 204" of Fig.

18). B&causg tf[esexpmlquawah/ecdﬁrlesmnmvgj&cb imtthe refrigeration cycle
simla hose in Fig. 5A are indicated by the sane

d‘?‘é?%?'é%@“h Ibds the %ﬁﬁ@serﬁatamhe abihs breachperiion:d 3 fipws into the

A U T TR G e s
e)@:la%@bﬁrsu%@tdrﬁlaﬂ?m isBWRRMA NS HBEzIe%% @r’oﬁﬂvpéﬂt 965%Y point 205 of

of the suction refrigera passing thr

Figuctd)on Bass ageenl Ghe ofjettor B4 asft tHe b@esa'm MveRdseds used for the
the flow velocity of the grains of the liquid
refiigaraten gxelecdavigrein ublaﬂll iherrefrigesant iomhibet eranch glortion 13 without

o SesPAressbisctrall SeoMBiReseRANT PERRRRAbLE 1P Gpezie 16a of the
ejég't%rr%“tﬂ'ér %néct&ag%tﬂgleﬁg ﬁe%lt K@bﬁ%@foﬁlmqaﬁy to that in the

expandi hg por

atﬁjvfet.@ésﬁjai@,}édqm aRbbdRiced. Thus, even in a case where
gas-liquid two-phase refrigerant flows into the

nozz|Adterbatily, dwotly tHehweckiven il @b rantrthg @xpahsibh ¥atvel 18 6an be omitted
the nozzle 16a in the refrigerant cycle, when the
fromxiég reffigetsdioaneycle reice: 0 BBowat inr Big: i fer inthipetased gas-liquid
tw@ﬁ%%ﬂ?@%%pﬁ@mw&3@#&8&%@%&% Srdrarfy saanehed at the branch
or"\ he& Bbint 2?? | Ei aﬁﬁgsﬂo@\'}sf irtd thBE&RE 4k épthe ejector 16

e ejector efficie cy ectlvely I frpr ov

th(o'Dghl frieh filstynetisagat )44 lfottfaedé@@ﬁﬁrék%éaréﬁtf@xpanded substantially in

enbodi nents, the ejector 16 is used for th
lscp-entrogwlarthe ropzlee 16a oftthehejettor elﬂoarﬁsltemnatm@lwea sGpescooled type
provided in the first passage l4a at an 30 ugstream

coBidghsel Candendsed asithe FdialeE 14 sinnilgrly e, theoabeyeydgsetibed in the
e @Rt imphBv e eI fakh Tl Bt n hergfigeration cycie
defMel $0 @ho@n in Fig. 1. In this case, a super-cooled liquid refrigerant (point 203’
of Fig. 19) flowing out of the radiator 12 is branched at the branch portion 13, and a
part of the branched refrigerant flows into the nozzle 16a of the ejector 16 through the
first passage 14a to be decompressed substantially in iso-entropy in the nozzle 16a.
(Thirteenth Embodiment)

In the above-described embodiments, the ejector 16 is used for a refrigerant
cycle in which the refrigerant state flowing from the branch portion 13 into the first

passage 14a and the refrigerant state flowing from the branch portion 13 into the
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37 refrigeration cycle device in which the expansion
valve 15 is omtted fromthe refrigeration cycle
device 10 shown in Fig. 1. The other parts of the
refrigeration cycle device of the twelfth enbodi nent

seconds pasdayge 4btaresnadé egnal.r eflowgesrathe Rjgitér €6 can be used for a
device 10 shown in Fig. 1. The refrigerant state of
refrigerast eyelerianhiely thecrefegeranh gtade owing frotrhtheMbianichrportion 13 into
cl e device

tg 5} Btrpae, | #4 end G FeReRs At t%EN"’i‘rﬁé?rE»a_iﬁ% Bnch porton 13 o
B S T L L

ref r i 4¢aANExdMPB8 T Yrefrigdrifio® cpfle Hid bR tﬂiﬁﬁé#lﬁ‘é@nbodiment, the

into the nozzle 16a of the ejector 16 throug

refceiver 1Rbssaye indedg. higlomittels; toarprpsssion sale G igipedateddipstream of
substantially in iso-entropy in the nozzle 16a (from

theobranch geprtien J&, andAbs branc%ing.mqrgﬁs is\eonfighkad sth@s to change the

ref?*@ﬁ%‘:r%ﬁt?é??%{?-é?% 2t NewranfherTret o] apeorybpashages 14a, 14b
< 11 F ST PRARBRL B2 thalth bartdd 13 frey ", BrfiSBICERSE an interior

spcet e wittiecd &erdib flolvhef Qh@%m%ééﬁﬂ o YBAKrAtad X that the dryness
inproved simlarly to that in the 15 above-descri bed

distribsionsob themsfitigeraht arencaused! iy thé ottariohspaceafitve brarith portion 13
and the expansion valve 15 can be omtted fromthe

by gentrifjigal forse dupdoehaseralfiovpobhawefigerany. 1. In this
e r o s P45 oe' 183 B e el p8atase i st onfected to the
oiRRED B0 JB°SR VR creieTeR Jing STQCHRETTIS dlffess can e

respestigay idiroducdik intechepfiet yRsagd PP the second passage 14b.
substantially in iso-entropy in the nozzle 16a of the

Thyss dhe druressafitee nefrigent flowingiinde th fitst pasgage 14a from the branch
cqondenser, can be used as the radiator 12 simlarly to
pqrtign dH g @@MF%%Oﬂhetrﬁ IGeEANIOMING i 4 sReANCRASSAge 14b from
h ansk: | v ' it in the refrjgerati
th%y@l'az?én dg@#@@ X@ %%lo\k% %Lﬁta&'%ch%ﬂg?a t%ss{hgag{él’ggt 76 'of the branch

¢HieR" 180ch8dstri&tu| bea" ftusPendy /0288302 |G
p19) fl ow ng glﬂt&gﬁjtﬂgclrrriggiaatﬁgru%ZQPgwbraﬁgﬂegcﬁﬁeétaﬁgdmg o JP
207a46806)azan ba incdrperatedihefin by eéferdrecddr anched

refriﬁ%erant flows into the nozzle 16a of the ejector - _
16 t bggﬁh@ ﬁ@f.nge!'at@n @g@sgggpqagcmrdl@tm@edhmhambodlment is
oS Tt B SRR PR, 256 can be ot to be
R R o ORGP st 16201, B fboram ot i
20, ige bsfAgeran A6 inictHe i @zA&1¢64 IoF Bie ejector 16 from the branch portion
13 through the first passage 14a is in a gas-liquid two-phase state (point 203" in Fig.
20). On the other hand, in the diagram of Fig. 21, the refrigerant flowing into the
nozzle 16a of the ejector 16 from the branch portion 13 through the first passage 14a
is in a liquid state (point 203’ in Fig. 21).

Even in the refrigerant cycle with the operation states shown in Fig. 20 or Fig.
21, the ejector efficiency can be effectively improved by using the ejector 16 according

to any one of the first to tenth embodiments.
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passage 14a and the refrigerant state flowng fromthe
branch portion 13 into the 38 second passage 14b are
made equal . However, the ejector 16 can be used for a
refrigerant cycle in which the refrigerant state

(FouneerghfErobodimeenty anch portion 13 into the first

passaﬁ]e l4a and the refrigerant state flowing fromthe

br anci Bt abeye-deseriiesl embedineentadtheasjsatpe 1546f theepresent invention
an exanple of a

made diff t f h other. 5 As

'Srng?gﬁ* S‘Ié'? Qf ?rtﬁ?r}‘:ﬂ@ﬁ{ﬁ??eﬁgér@% @ﬁ:ﬁ% i wyhigh dhe presayseiofenefrigerant on a
' 0 Fig, 1. itted the

highE préife Wide, bethus BRI ikamPimsben da e Fonehrariticnl pressure of

VOGBS,  FENSAIE R TSR ik BPH Bl Whendon, e

ejeictoti 4§ isnused Her fa seperaamicsecr@n@e@ams@g@lé wwhiclﬂlﬁae pressure of

For exanple, the branch portion 13 may be configure
refggerant oantherhigh+-piessu® sigadefore béingidetostpressed isohigher than the

coflicel | iUl OF SRS TRIraelant. o bt exalnElR, casbion |dioxse s used as the
. . M 3

D S RREE 0 KBS o) RBehfiell o, e compressor 1

beedrneg bidHyr thdmend Eritidal Pressaes of e RAshdraRt Second

passage 14b are connected to the branch portion 13 so
that Figf 22gshoavet ah axampleop nadfrigeratioredycle Yeek® TRAcESrding to the
15 regpectively introduced into the first passage l4a

fourtgepfit eabogimeniaithg oresent invention: hdn dhg refsigerstiontaycie device 10

o B45 L2816 B5RObE 25 e B BEC IS A St fom e
- f ' ' t.he=- 14h.f :
o e e 90 SR NG 2 HHREAFe s oPe! Flke is used as

thetthrattienmitofs bbeohipaned witbOthel Rffri t 8l deVickY in Fi
descri bed in US 2007/ 028630 (corrl%azggngﬁ:ng to %P (?Elaown n Fig. 1.
A2 opBocYegee bb thedbrotite ainitd 1Beiseadjubted shehi ahskthe refrigerant

Wien the refrigeration cycle device according to the
PrERSYReaM eémi%&rﬁ’?éh'fe side ghtheareftigenast cygercfithe gefrigesation cycle

IS $0% SBoidhcid i et Psaikingh SidetBiPey in ssderdance with a
teﬂ;ﬁr_at%le of thd Rfrighraat ?!(;% PhfriGbfant offlet §|H§ of ﬂi‘%@:ﬁ%@?b Pe

ow ng into the nozz lea™of the ejector

br andforpexdrpie, 2he 1Birottle ougih 18Nes Provided RBAIE tdhfifefature sensing
in a gas-liquid two-phase state (point 203" in Fig.

Postign 1%?1 leeriediat dhe refrigerant outlet sidegfdhe oddibtoy. 1221, THehemperature
refri intg the nozzle 16a of the

SEPE& 3198 1eRdR PO RtowP e Fepsrate Sherein aminniegRressaire corresponding
(414 R SaR AR 2 ofBetdhe B R Bl BN BT AR o rdlator 12,0
thatbeaialv@lopémtiegreehéMAe throttlddunit 98 % aljuBted by a balance between the
inner pressure of the temperature sensing portion 18a and the pressure of the
refrigerant on the refrigerant outiet side of the radiator 12. Thus, the refrigerant
pressure on the high-pressure side of the refrigerant cycle can be adjusted to the
target pressure, and thereby the COP of the refrigerant cycle can be made maximum.

In the fourteenth embodiment, as shown in Fig. 22, an accumulator 20 as a
low-pressure side gas-liquid separator is located at a refrigerant outlet side of the first

evaporator 17 so that surplus refrigerant in the refrigerant cycle is stored in the
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30 21, the ejector efficiency can be effectively
i nproved by using the ejector 16 according to any one
of the first to tenth enbodi ments. 39 (Fourteenth
Enbodi ment) In the above-descri bed enbodi nents, the
aciiQl=dér 20. O Gdie rafrigeimt dutleE ™ pRividéd inisiesl skbenmalator 20 and is
sub-critical refrigerant cycle in which the pressure
coupledeto tig eafeigerant suctidn side mf dise aompséstor ldéfsortbabﬁier@as refrigerant
deconpressed is |lower_than the critical pressure
sepprate@ irerge fimtliquidweffigerant, i th%u?@%@ﬂ@'ﬁt%w@QdI%HPP“ed to the

coff §%€S&TH@???H bt S BPPhEs e y 8t Elefiopisiels™gEEE 10%nown in Fig
22@{3 A ﬁpé’rfts a d&é.mu%ﬂ@ﬂio '?)ftﬂE@ eﬂh?@r’aﬁ %? Igede%‘iéiaem sPown in Fig.

el ng econpresse critica
1. pressure of the refrigerant. For exanpl e, carbon
di oxide is used as the refrigerant so that the
r ef '\Vhenihe refrigeralios ayiclectrrics d0fof te presesbambediroentlis operated,

th<5‘r1 %{fgge%ro gialgé %hfg{artgg gﬁh&i é;“oillgé%lﬂg 5@? ssrgc;vsn ?II Fltg %3 As shown

AR b O e 1 1 oy e

highr'thaR" fel Atica Spres8ee BF tHE refi e':énSt g:?cz?t Qb‘?_of Fig. 23), and is

recei ver 12b and the expansion va ve 1 e omtte

dlﬁ:hargddm theahdiatmr £82.i on cycl e device 10 shown in Fig.
1, and a {)ngessure control valve is used as 15 the .
t hr off he getiigerantgs @@omlpathedamamf 15 by perforyingheat exchange with

oufeide B RIS ke he raffioeratl Rresaifeudh fia RLSSSUE igher than the
cnﬁ&?r‘) eranth @fjﬁ)‘ﬂrﬁtegﬁﬁ‘ {J‘ﬁmmtgbn rstql‘i‘@ F% h de1qf Hbeh -pressure

e refrigeration C device

refﬁ@et@taﬁﬂf@@hﬁ@f te Padigtoner? R iaRdhed bb#e bfanch Bortlon 13 into a
déetermined 1 n accordance with a tenperature of the

refrigéranj straam Howmg iefo theefish passadetl 4aiahe afrefrigerant stream flowing
radi ator 12. 20 For exanple, the throttle unit 18 is
'ntﬁﬁmﬁﬂ%ﬂd@@ﬁa&&%erat ure sensing portion 18a

|92 B gk R A R B e T8 kBl R Cposage 13
floﬁr@ tﬂﬁdlﬁ{haﬁ% AEEAEN @aafhéhﬁl%? reerPSISéib‘rr €7 %‘P\Hrlﬁépﬁl‘éﬂnﬂﬂator 20 in this

enperature of the refrigerant ont

ordé?f(bbBﬂIZ@m—)Opthhﬁ05l—¢©oﬁft 208y pSinBROT — Dot @08 Ratig. 23). The
the val ve open degree of the throttle unit 18 is

gaadefuigeeantiseparaiad ah e becunaelatartizd Bsirawnentoﬁhemmweesw 1.
the tenperature sensi n porti 1;1 18a and, t he pressur

of t & heat ?b@?%‘i’rtthﬁ fr}ggr@%tf }QVﬂEQé'NPtBGﬁQQP"%p@éS%Qe 14b flows

r T f
e i B 547 SR EFABA O GANEF A e secono
evé‘ﬁ’dn‘é?ére‘iigtlﬁ thite orde¥ %ﬁH R @&WH thtoahe é}é@fo?b‘VG tfftﬁnQﬁE refrigerant

the refrigerant cycle can be nade naxi mum

suctlon port 16d (point 202 — point 209 — point 210 — point 210’ - point 206 in Fig.
23). The throttle unit 18 is adjusted so as to adjust the refrigerant pressure on the
high pressure side from the refrigerant discharge side of the compressor 11 to the inlet
of the nozzle 16a of the ejector 16 and the inlet of the throttle unit 18, such that the
COP of the refrigerant cycle becomes the target pressure.

Thus, even in the refrigerant cycle of the refrigeration cycle device 10 in which

the super-critical refrigerant flows into the nozzle 16a of the ejector 16, the ejector
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In the fourteenth enbodi nent, as shown in Fig. 22, an

accunul ator 20 as a 30 | ow pressure side gas-liquid

separator is located at a refrigerant outlet side of

the first evaporator 17 so that surplus refrigerant
efficieridy&canethd ingiiosad. cycle is stored in the 40

accunul ator 20. A gas refrigerant outlet is provided

i n t Byendiramasatwherathasdpescritioal péfogerant flows into the nozzle 16a of

refrigerant suction sjide of the caonpressor 11 s

the piecli(s16 svhenytheamixedsegingerapt iR h e I8t 68 in@ePagtt}gttted from the

oS AT Aol AL port 1 ar
mi%é’&,'i&iﬁj&\éia%iqmjﬁ/&gg %*%é‘{:, kdin e?eéectbh%?ﬁﬁ%je@t@ bfficiency can be

F
re simlar to t e refrigeration cycle device

sighfiicimtiyimproveidg. 1. Wen the refrigeration cycle
device 10 of the present enbodi nent is operated, the

r ef r Thet imtwhernthe iefeciorai gds usedi fior ten supey-tritioal cﬂefaigﬁéﬁﬁt cycle in
wn in Fi

h ) . h i i g. , N
which A ash W et TebigsatC R Q¥ 1 Bd s in £10assliguigdwo-phase
' : o ; o
PSR bl WP B g9 Bt ' m
ga&%th%?tv&@%éébé’ Etal? - théfedtsf éﬁﬁ@%hé?bah%éﬁ@?@gighmcbhgy improved.

radi at or y perform ng heat exchange with “outside
(FiteenthEmbokizeenthg the refrigerant pressure at the

pressure higher than the critical pressure (from . .

poi nA fiigenth embadimept oif they presgnt inventipahwillr d&s described with

bRt PEE AN bt B LA bk e cov 1
of ﬂ% ﬁﬁé@ﬁth%%@%i@%h?ﬁﬁg%Jﬁgér@%%m%gf‘sse;dg%sn gr’fﬁstacompressor 11, and

refrigera OW n passage

a setiond dMnpreksbaRT Anaddddin the deBbAd pagsage 34b prewede the refrigerant
1l4a fromthe branch passage 13 flows through the

outietz af thelssconmhevapiaratior d@aqrut tHteorefdgerant suetéon port 16d of the ejector
accunmul ator 20 in this 20 order (point 202 -* point_ .
16209 hegefper, ithe sgsond cemnressa2 1 gor&grqgsegdgeirﬁfr‘g%&nt flowing out of

o b o O, SRR Lo ST o o v
o B FygSi i e 88 ik JgcorehemamsBuaonants of te

reffigefatiRresydks &letivet 10lof A fifkeatideiibediraentnare similar to those of the
evaporator 19 in this order, and is drawn into the

refsigecation agld device 1€ shafwn gefrignd. 25 suction port 16d
(point 202 -> poi

o nf opgaampie  theBfeerthSTRPYIEY of B Argspdt Ivention, the first
o B 7 8y e b Ebo BRI B L pREE Epffhagmnt o o
vehicle ghdl e SREBRES&MIpokator 014 hearl Weflused for cooling a cooler box
(refrigerator) mounted in the vehicle. That is, the space to be cooled by the first
evaporator 17 is. the passenger compartment of the vehicle, and the space to be
cooled by the second evaporator 19 is the interior space of the cooler box.
The basic structure of the second compressor 21 may be similar to that of the
first compressor 11, and a generally known compressor may be used as the second
compressor 21.

Fig. 25 is a Mollier diagram showing the refrigerant operation state of the
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of the nozzle 16a of the ejector 16 and the inlet of
the throttle unit 18, such that the COP of the
refrigerant cycle becones the target pressure. 30
Thus, even in the refrigerant cycle of the
refrigbrardecydie oof thes Irefrievation Icien deficeh 10t Faecording to the fifteenth
super-critical refrigerant flows into the nozzle 16a

emiodimentj efsophawn im&igj et dhe wefrigenantigneymprgssgd in the first
i nproved., Even.in a .case where th uper-crijti.cal ;. . .

cORFPSRREy Hn'o % BUE NgH-Brassi god i gpratye stafE (nojpt 201 of Fig.
6 . ] efr t, 7i j ] iah-

2efd BBk BB B 2, Top i ghedie i iotemperaur

reffigeid s c®blddIRY et radiAvh 12 iy péMemiiag Heae exohange Witbnoutside air
port 16d are 5 mxed, is in a gas-liquid two-phase )

(fremapaini 201 he pejrt @0@rof Fig. 25)e  djhechigh-presswedatrigesamt flawing out of
significantly inproved. That is, when hhe, ej FCt or 16 ,

the sadiater tols separglad ite gag Jefrigsrantid ﬂu'eyJ@ rigergnt in the receiver

1 2¥3\,g IaIQIB gﬁt? r#e%%é%ga ﬁﬁ&{‘f traaf{i&%r%:gﬂ ﬁé@gtiggto:&ltge%!ak{&ﬁ ?o%gr? LI 5 (from point
20285" ;?déﬁflggé iogcﬁ'fg.sgé)i %ﬁhﬂ%m} REFighi5pabs PR firsP Bnﬂfodrhtéﬂté Then, the

nozz gas-l 1 quird two- phase state,

reﬁEéﬁérﬂfis rhheHenal theatbraneh rportors 1 8rihfo & astriggrantst@asa flowing into
(Fifteenth Enbodi nent) A fifteenth enbodi ment of the

thefiet passage ddaiand avrefligerant streampiinwing into thefsecend passage 14b.
Figs. 24 and 25, As shown in Fig., 24, in
F of r Thertatigarasy kpwingdotocibe RXPaBsionialys 1 Bdaraugh the branched first

i el r | sed_ i ,
a5ngy daegs derOruRraTE butnd &L EBUGinfipl e prpansion vaive
15 [iréme pd R8spaiae Jold ibeatiyeom)t hahehf the erant after bein

5|o trﬁget po ?E‘gbsec%nd evapc‘nratlgﬂrs 19 and the rg}éﬂ%erant J
degofipressgrbat tHebdxpdndid e vajvect ®is fukther Teeoaipressed had expanded in
second conpressor 21 conpresses the refrigerant , _
the Inpwiziey 16at s\distantiallysiscisacersranyowhile the senfhalpy of the refrigerant is

I SC es th resse frigerapt, to_the
reurad GIrPEnEoREIR ORIt 20 U1 Fidhe28)-ccThf PrESSUReeneray of the
t . ) _ .
oAl R EBFPFRLEE el s OB RRLBHEL 8 162 s
thé hefrigefirit i9§6@dd AONFitfd AfAGYase jetbath 988 by high sdeed. Then, the
For exanple, in the fifteenth enbodi nent of the
refrigesamtt jettedefindrinoine tefdgérant fet porbd@icaovfbothel ozze e is mixed in the

used for cooling the interior of a gassenger )
mixigpand rrRssWIZing pesiion:16e Withy thesekigert Epxpoiraine refrigerant

st SECIAE 5 168, 58 P B yurogd e mieng anc
ERIEE PSRRI sl 2 Glpo B g L2 (e

be  The refrigerant flowing out of the mixing and pressurizing portion 16e of the
ejector 16 flows into the first evaporator 17. In the first evaporator 17, low-pressure
refrigerant is evaporated by absorbing heat from air blown by the blower fan 17a, so
that the enthalpy of the refrigerant is increased (from point 207 to point 208 in Fig. 25).
Thus, air passing through the first evaporator 17 is cooled and the cooled air can be
blown into the passenger compartment. The gas refrigerant flowing out of the first
evaporator 17 is drawn into the first compressor 11 to be compressed again by the

first compressor 11 (from point 208 to point 201 in Fig. 25).
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cool ed by the second evaporator 19 is the interior

space of the cooler box. The basic structure of the

second conpressor 21 nay be simlar to that of the

first conpressor 11, and a generally known conpressor

may |becardrxdt abhetrefrigezacinstredn floovipg éstedthe Zbcond pasgage 14b from

is a Mllier diagramshowi ng the refrigerant otﬂeratior}'l
theshrangh grortier: 1348 despmRies agy @qxgaafleg ife iso-enthalpy by the throtile

uni¥ Ie{é Ie(gﬁiwﬁ tpiacgl;r;lio %ﬁﬁh&?p%\(rk: ﬁgé co)(ﬁn '?-'i‘fé:To égg n gﬁé ?10H%§ressure refrigerant
ol GhEISASER Ly iy SBRELEAE A Mol Ty L seshtpLesadaitia, i e

seddifi SlapRatc? K idiv-prédure a8figefardiis ebap@ated by abeorbing heat from
radi ator 12. The hi gh-pressure and hi gh-tenperature 5

air ddwn doayr thet blosvec dam d@ai sotthat thedeathaipylof the reérigerant igyincreased
heat exchange w th_outside ai from point, 201 to
(frqyei pRINL@%f0 PRt 240 in Frig KB h-'b'r"é,%s%f Passing éHPHE‘E' the second

fl ow t th di 12 t '
oAl R 8% gt T SRR, ™

12b, jand: & T ' , -

L2  AEESRO 1CH Bk ABRIE e Wt assa

ardd of tR&)thratil@idrit h§ dan beosetSémalflert trearf thiattof the first embodiment,
enbodi nent. Then, the 10 refrigerant is branched at

theraley inareakingothe aefrigerantt decomprassipsy amoust ratathe throttle unit 18.

Therehaianihe A1 /PR BB AR R GSgRoTNS CvapRiATon lomperature)

. kefriger f | Lnt ' . .

i 65 Rt 8 sl a8 S Yo e st smpociment
and IFlg] 3-1R8 rbRigBYar Yoty BPEMBie&RcyAl Cwaporator 19 is
15 (E‘%%ﬁheggﬁﬂtmﬁo% 'to pg'?#gt a204oir|1 1g. 25). 'Ic':hen, tﬁe

draved fritgehanrecend eonpresspr 215 atheds morgeressedin theesecond compressor
expansion valve 15 is further deconpressed and , ,

21 elfreamcreint A1Q e print Ré1 B FiguBs)-anthen.| trej pompressed refrigerant s

B S P, Bl A 5 it o ot
, t ' .S .
o BB Bl o S 44550 AR 1 e i 16

frofP th_BaFefribB%_rfte&ﬁd':tW?bﬁ-l 1154, et BREildMObt R first embodiment, the
refrigerant jet port 16c by a high speed. Then, the 20

refrigérard és decomptassddfin sn-ehteopyeivhilg prasingjtetougbrthe s8ction passage
of the nozzle 16 is mxed in the_ mxing and, ) _
16ptfenra pointizld tedraintodl O 6uFig. 28)+ nEhe stherqnesations, e refrigeration
fromthe refrigerant ., suction port . .
oveipstayiaR] 0 Pt SEFIER 6 thaecdt PP ARRYPree¥ioSf el Frufiiment
pres Warah : : | ;
21 il Dby e oebiho 149 et 8 ofhang o he
fiftQsthREraB6difatit @ eRefrigepant¥oeving ouhef themijrgcard pdedsurizing portion

flows into the first evaporator 17. In the first
16evafptbeazjectot 16 ¢awberseipplied to the first evaporator 17 while the refrigerant
greatly decompressed by the throttle unit 18 in the second passage 14b can be
supblied to the second evaporator 19 through the throttle unit 18. Thus, both the first
evaporator 17 and the second evaporator 19 can be operated simultaneously to have
greatly different cooling capacities, and thereby the second evaporator 19 can be
used to cool the interior of the cooler box that needs a cooling temperature lower than

that in the passenger compartment.
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refrigerant is evaporated by absorbing heat fromair
bl own by the blower fan 17a, so that the enthal py of
the refrigerant is increased (from point 207 to point
208 in Fig. 25). Thus, air passing through the first
evapAt atlow oltsides airdemmpdratarce, apressurealifference detleen the refrigerant
blown into the passenger conpartnent. The gas
pressure @arfaﬁthlghmwre §iderand ke refrigerard me&iwea?ﬁbtheﬂpw-pressure
r awn

sideclaSipThas sisler 1y £ ESHBEAE g, of HieotaTigeTant SheS; dsvice 10.  In
thn?‘ya%m?r%lﬂbﬂl é:hguptzg‘i he4?’efhg I%W?Sggfng (_J[.'chuqiﬁﬁé ﬂ?gﬁ@tma of the

e sec rom

ejé&&nf@n%) bé G@cﬂéﬁsb& Qﬁ@ ‘t’lﬁ%ﬁ?f’tﬁé’ s@&ﬁbrﬁéﬂ@éﬁ@%ﬁ the e dector 13 may
i so-enthalpy by the throttle “unit 18 (from point 2

betdeqreased.2(BveminFthis case, besalisedive mecondreompressgrel drnis located in

deconpressed by the throttle unit 18 flows into the
the; refgaerasipapaicie devies 10 af thecfiteantl @mbaedimest. dhesustion capacity of

e SRR o 56! G BB R S SRt 160 can be
in c‘ré‘&sé’rf‘ tzc,gy%ghh%f reh]ih”eﬁféf éﬁc@{&éﬁ ‘bfgaﬁlgl%rp%?étgﬁr IE);; g imn :

t hf OFGthhﬁo@e@)@ﬁﬂus@Wﬁgé}énﬁQ présaﬁﬁbﬂd)ystﬁslﬁg bbth the first and
cool the interior of the cooler box. In the fifteenth

seeni dompnessuirs tihe2 pr 2 peedsure vifference betveearhthet sualivn pressure and

passage 10 area of the throttle unit 18 can be set
the; Qigoharge RARSIUALINJlesPABliVE FIMPERSSONF fdnt2! Camdigfgduced. Thus,

cotfhfeTRh Wii6ok8t ool he dFSCRRA 2bRE <BHftebssls 111%21 can be

r r r
imprea! ﬁ{éreg); %ﬁ%h&é@?nﬁ HehE PefrigkrRf ngIeQ:?ft e refrltgeratlon cycle

enper at ur evapor at or can be se
delieeer0.as conpared with the first enbodi nent. As shown

in Fig. 24, the refrigerant flow ng out of the second

evapahatoommesssien efficiencyin thecompinesseddna a'mapa@;é&ﬂ / AE2 of an

and is conpressed in the S con sor
'”C{??Qﬁnaﬁaﬂ%t 5D of dhe anipalpy o, igesaht whilg rbew gompressed in

oL RpAL RGeS ErnBE T Féftpfjdgf'e'ﬁg?e{a%?daﬁ@ﬁp%’%ﬁ%&é‘%a'w of the

reffifBrarfivitfilebeir§ ’acﬁﬁﬂly'c%n%ré%ed it the! étﬁnﬁie’é'sﬂm ﬂr@H For example,
pressurizing portion 16e of the ejector fromt

wheef thegeotaiidnal Lspeiednopthe plesuriSing dmolmt bf.) thé1e:oﬁ1pre$sor 11, 21 is
enbodi nent, the 20 refrigerant is deconpressed in
ingreaseshithe ;wfrmraret temparayre s incgeasadby the frimioplosegand thereby
from

thet (et ass MBINbAE2 4 increAsast snd e cobnresdin SidierEis msuced.
are ghik! @ thbYef Stlé?ﬁ g&@ ﬁ?/?ééeﬁe ‘iﬁé g?é’ssfu'régﬁﬁerence between
enbodiment. I'nt ri

eration Ccy C VI Ce
thehRsffigarand preysted oh the hgt-pretisnge | hi@ietehﬂi tHel defriithht pressure on the

enbodi ment, the refrigerant flow ng out of the m xing
Iovapdemeajde ieggisplar bedincreased, the improving effect of the COP in the
refrigerant cycle can be made significantly.

According to the fifteenth embodiment of the present invention, even when the
ejector 16 is used for the refrigerant cycle device 10 provided with the first compressor
11 and the second compressor 21, the ejector efficiency can be sufficiently improved.
Furthermore, the refrigerant suction capacity of the ejector 16 can be suitably

increased by using the second compressor 21, and thereby the configuration of the
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25 16e of the ejector 16 can be supplied to the first
evaporator 17 while the refrigerant greatly
deconpressed by the throttle unit 18 in the second
passage 14b can be supplied to the second evapor at or
ejaéStor N maghbd basitysedt t | e unit 18. Thus, both the first
evaporator 17 and the second evaporator 19 can be

oper T, i1 g Peasest smpadimaal dhe giesten §6 ¢anthe eagily configured so
o510 905 o3 o " Uy SR, FBSARE P e sucin
o250k L% AEPHS RS0 0 plsRERARb bR ¥ R e nnccessariy

inéreaRedat That if iRl PieS Preseft fdntbemenbebdgfise e flow velocity of the
refrigerant pressure on the high-pressure side and

refrigerantf flowarga fronp ties suctioo npagsage o¥ipinés the enidnigiand pressurizing
becones smaller in the refrigerant cycle of the o
Pariien j e AR ke ehangey ibyenalponliynthe: decorpprassiam ehanagigristics in the

SGBH? ol e Sl 862, 500k B4, B 586 5, e second
cdriSret it AN tRERALKLY Msshle F6ic6t Be Jg}%{@ ggbs%ra be easily formed.

decreased. Even In this case, becaus (of)

Theraforestherflodl veldcity efthedsudiiontrbfigefart fiViAg frdfn HECsEction passage
device 10 of the fifteenth enbodi nent, the suction

16 aplectheymixding ahd pressurigingportiomt $6e Isandjeceasily adjustedhby adjusting
the_refrigerant suction i ncreased, so

Jport 16d can bhe
the rgirigerantReess eal ihe rsirperant suglions pal | \pdfdhaeiaston t6.

i ngosaraio 8 %6€ HRBohiherBbbinR i adlisBpBIRY 7 ERr discharge

cdﬁﬁ%ﬁ? rehdi $d IniNESMPRISRE D1, e SHSH i\ié‘ibd?(?eéls e s@Bbn refrigerant

the di scharge pressure in respective conpressors 11,
floing fronb ¢her sulstinddpasBage, 16i dritoihe ssiking =id preisendsingfportion 16e can
each of the first and second conpressors 11, 21 can be

be e@stly carljustedr abya isujtabiei wejociy EhRtiven ta Hber Bowi veleaitit of the jet

refisnClere Tedrh the deleBerat bl o el e iGedo 16 oA a resutt the
. . . : _

oo S ER e e AP 8o ¥ B Gty o teroby e

ejé&er ¢8icaAMe basilyBrmeapressor 11, 21 to an increase
anount AE2 of the enthalpy of the refrigerant while

(TheiOipenEmtzodipeats)pr essed in the conpressor 11, 21.
For exanple, 20 when the rotational speed or the

pres ﬁm%ﬁghgmﬁﬁthVmgnmfyﬂy g_g,sc@q i§ connection with the

prefieref SEppaimens herell wih rareipee th € aciomBEning iawings, it i to

bﬁ?&ebﬁgéf\fﬁ%'%%%aﬂp%s LRg ma&m&msqﬂill%fefcbmd&@ﬁaarb%to those skilled
ced. us, In e device ,

redu e refrirgeration cycl
inithe ke pressure di fference between

According to any one embodiment of the present invention, the ejector 16 is
provided with the suction passage 16i through which the refrigerant (fluid) drawn from
the refrigerant suction port 16d flows into the inlet of the mixing and pressurizing
portion 16e. The passage sectional area of the suction passage 16i is configured to
be changed such that the refrigerant (fluid) drawn from the refrigerant suction port 16d
is decompressed in the suction passage 16i substantially in iso-entropy. Alternatively,

the passage area of the suction passage 16i is configured to be changed such that the
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the refrigerant pressure on the high-pressure side and
the refrigerant pressure on the 25 |ow pressure side
needs to be increased, the inproving effect of the COP
in the refrigerant cycle can be nade significantly.
flove cetatiity goft thet tefrigerbnt dowingeinto dheemixing ahteprpssusriitg portion 16e
i nvention, even when the ejector 16 is used for the
frores they sugtien c@%ﬁsageeoﬁbés Roibstanialie eayal htor fee fligusvelocity of the
0 e 1 .an second np sor 2
re R 004 TovuRa ot g S0 TBEGH 15 o731 18 integthe mixing and
prEH&ﬁrrﬁﬁg?Go%oﬁ hee. efﬁ[liegﬁtﬂ)éﬁy, $HE e% o5 g‘égp?&tfo}ﬁap%sﬁéé‘%f the suction

ej ector can be suitab I ncr

pasaged 6 WesrdREPsd Blbe @ﬁdngéw E6fYy tHaehs ﬂa\fvl Vel catlyl sfh@Fluid flowing
the 45 ejector 16 can be easily set. Thus, in the

inter HE@em‘nXIlmr’eod ipressurizing: peftioot the fréncthe $1mtneaspds¢age 16| is equal to

confi g]e? as to revent the flow velocity of th
ordaaer an $‘§}é'|da\fﬁ|°$' owim i FBSE THe eigrien @‘Hcaeaaxgag@e effectively

sEpyes A Sutey b RS Sttt b Sl changed or

cd?ﬁﬁﬁ@ﬂ%ﬂd&%bm‘dﬂmlt%tﬂ@fﬂﬁeaﬂm ééé&ﬂb\ée'é?ﬁbwng ntd.he

refrigerant flow ng om the suction passage 1 Into

t he Mcoongingrtd e saderabo@mandidfithe pkesemtainvdstion, the mixing and
changed by not only the deconpression characteristics
Preasunivng portiarohée ass caniigured byutheastmjglnthleortioe cliegr @éendmg from the

L B ek Sl T8 o T ) i,
{Haaqrdlr;gﬂto-gﬁﬁneﬁ%he xtbﬂ& l&W\t ?J!O?lgl)} M’ofﬁf t S\Jflgé’t?éérﬁnend of the

r| ger ow n rom € Ssuctlon-“passadg e

sttdv@htnpe;mea 136‘551t@'tﬁé%ﬂﬂlb?'th@‘?ﬁ&ld@”aﬂ@%ré@éhr%g%éhidh 16e. The
adjusted by adjusting the refrigerant pressure at the

straagiti pertiant 168yt aocylipdricalfabsaiget havieg &c tonstafit passage area in its
According to the fifteenth enbodi nent, fy adj usti nﬁ_‘

entife raBgR| gadathe @XpeRdiNgePorigpadth yisoson lwrg@m at a passage

sEERRRCAER, OF 116 | SFRENG oRTERY S6Bt Sn Ofielycinggpased toward

ddvit eta!?ﬁ H‘Pﬁ'e”ﬁo@”&#r&!t%ﬁstﬂ izd e r@%ﬁ%ﬁton -4 C@Ec{c&? 16, the other

eaS| J uste sul't I e ve rela

cdriﬁgufdtt@WsVﬁia?Cbé suithblyhehajed befcrdnﬁxﬁh@ﬂtwumate@buﬁg Qifhited to the
the refrigerant jet port 16c of the nozzle 16.

aboystdescribed enchedimgotsat | forexaimplestheqange optiret stralght partion 16g in
ej ector, 16 can be easi Iz set, and thereby the_ ejector

the gapah, disectionsiqftheoparzie Taa (s ret aucly thatothe ﬂewt wlocmes of gas

ol o AR 7 Bl o o o mcng an

pr@?%&!\'n@rl]ﬁgrﬁcrlﬂlér’ﬁWGﬁoﬁed&rh@ dftiaf 8 NeatH BtHdreinaHeOrARRRY | Mternatively,
when the length of the straight portion 16g in the axial direction of the nozzle is L1 and
the length from the inlet of the mixing and pressurizing portion 16e to the outlet of the
mixing and pressurizing portion 16e in the axial direction is L2, the mixing and
pressurizing portion 16e is configured such that 0 < L1/.2 < 0.4. Alternatively, the
mixing and pressurizing portion 16e may be configured such that the refrigerant is
pressurized in iso-entropy therein.

In the above-described embodiments of the present invention, the ejector 16

is used for the refrigeration cycle device 10 in which the refrigerant is branched at the
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30

be noted that various changes and nodifications wll

becone apparent to those skilled in the art. 25

According to any one enbodi nent of the present

invention, the ejector 16 is provided with the
braneb inpntigrad Saarean sipstreasusgidewfitbe ridzeler ta iy threarefrigerant flow from

flui awn from the refrigerant suction port 16d
thfﬂ f@@@%h? é» mg\"ﬁeﬂ%ﬂh%feﬁqﬁ@ Mg ¥f doe Rresent davantiopi gan be used for a
' 1 Th S ctjional .arega of the suction
’e@%ééég‘g“ 1%&”& @%‘ﬂ?%g@‘?@gﬁfotbeﬂp CHMSadokQuc S Hgarpplgs of the
abiRleLd 88reld drhbsdifhenié awn fromthe refrigerant suction

port 16d 30 is deconpressed in the suction passage 16i

substreort erample, nthesejeettirr 0PYof MNel PraEdnt Vilentiort B&n be used for a
assage area of the suction passage 16i is configured

refrigesatiem sygleayicshsihown in frig. 266 fThewefdgeration aytiet device shown in

DB BB e A SR o ictr 10
I : | f | oci §. fth

5 A )l 0 B bl i o scumttr

20. heThé Zzdcarmiiator B0 Halieanhad REfrifafantPbERSUESFHIBY to the refrigerant

portion 16e. Alternatively, the passage sectional area
sugtion heide unft then compeessagel 116and @ fiquitli @fgstaht cb€et connected to a
changed such that the flow velocity of the fluid
refrigafpRlginiat afan peaparaiarg Sira thatibeuiquid nefrigerariteepatated from the
fromthe suction passaqge, 16i _is equal] to or |arger
9 ST BRI o [h 470 ARG 120 i 43, 1 S\gRosedF 19 The gas
il f [ i T . .
relgel O AR i SEPOKALY 19 ERIGN drol B BErant suction port
16changkd Gjectarombl Nedl thbt RIGerdAbR IcyddN deRitd RhbWA in Fig. 26, the
above-descri bed enbodi ments. 10 According to any one
retrigesantflowing fronhthepradiatat 12 is/detdroprestée imihel mgzintiba and the gas
ortion 16e is configured by the straight

re ﬁsﬁlfé%g@?mrﬁ@rf%iﬁ drawn iimpethecgieelos 18 fromythe refrigerant
S . ce | AN !

suEiBn o O% RS BEediel s FedrB NS arbele dRd nven when the

ejéAbF !1Bu9ék§5rﬁitng1r %ﬁ%%tﬁf(‘g ?’fﬁ&nﬂn Rinth %%ﬁ&iﬁ@n@ﬁs used for the

portion 16g e m Xi ng
refrigesstion gyolg dpoickishowhon.Fig 26, the HjeabosficikAtY c8A btSthproved.
is a cylindrical passage having a constant passage
ar ea In thetexareple showmrigefigan$A bed SBeti sgctian tgasnrefrigerant is
16h is copfigured such that a,  passage sectional area

degPmPTEsS8G, Kh RORgNtERRY Ibiher suctian gassags (161 ihawauescthe suction gas

G RS T B b S e
conf Feyy, S708Ad P78 BRe Mddisd &x&rhgré%eéf P@é:s;ﬁg‘gg@%ﬂd Y in Fig. 27A

wi thout being limted to the 20 above-de

andrfogd2iBnicsrespondda dhplenjargbed paagB infFighBASt Agisiidivn in Fig. 27A,
portion 16g in the axial direction of the nozzle 16a
gasdiquid twerphase Jefrigesant ean bel dremwn Bemothegeafrigerant suction port 16b

and can be decompressed in iso-entropy in the suction passage 16i of the ejector 16.
Alternatively, as shown in Fig. 27B, the gas refrigerant is drawn from the refrigerant
suction port 16d, and can be decompressed in iso-entropy into a gas-liquid two-phase
sate.

In the above-described embodiments, the Freon-based refrigerant or the

carbon dioxide is typically used as the refrigerant. However, as the refrigerant, a
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refrigerant and liquid refrigerant within the

refrigerant flowng into the m xing and pressuri zing

portion 16e becone equal to each other in the range.

Al ternatively, when the length of the straight

gpaeraligknoy refrigérantior al getierally knownffididenapbe! @dds [For example,

and %ﬁﬁ{h |l ength fromthe inlet of the m xing and
catbenshydrdehased refrigerastemay benesestias the rsffrigerant.m xi ng

and p | Z].n rtion 16e in. t axjal direction is .

L2, tWgﬁ‘%%ﬁcﬁ}ge'g%%%bﬁpﬁé?&m%,ggﬁtfﬁ {ge1ad Gygle device is used for
aGeRid : rnati.vel y.. .

e eI o allel D2lor i FeHide reiaePalor O BB e rerigeration cycie
devicé ingay &e ased fahatiixedecddés, I0aked refriger bﬁsasgbézt%q/ing a cooling

in iso-entropy therein. 30 In the abové-describe
fU@ﬁﬂ@@:i%ﬁﬂ@lmg)de‘tih@fcmaas@ntmamaeb'rd’ﬁalikehe ej ector 16

i's u%eq for the retri%eration Cé;|e device 10 in which

the riBftPe@bryRdeseribed smbadiments,the trst Bndsenomoevaporators 17, 19

i f th | 6a i h
a8 88 NI B ReBl omingdf Jof Sdino,a B wpdadiatee 12 is used as
arjeRgrior hat @‘xchﬂ@gﬁéé’rr fgg%‘l‘lia'tiahéj ﬁ%{tj%‘ ot flad %nﬁ].s ?—god\fn%v%r,athe first and

refrigeration cy vice t berng I
sedondexaporaeri 7} 1@ mabloy asee werdrbetteAtbAgA

For exanple, the ejector 16 of the present inven
heal frape oydside pify aad theradigter 42 may declsediay iandnthionhea exchanger

bg...26. The refrigeration cycle device shown in Fig.
f°§§,%a%9 &ﬂWﬁJPg‘i‘%hg%fﬁ sughyadaler otait r Ihat ist theejector 16 of the

: |Xe S t hat the refrigerant . ]

PNy ST EaT kB 4f o Roal Qlhp PRI SYge M wih beating function
orfdm @¢60MAY finktion20. The accumul ator 20 has a gas

refrigerant outlet coupled to the refrigerant 10

suct iSsiehschizngss ahé modificatiore afel to deduiddrstidddas being within the

refrigerant outlet connected to a refrigerant inlet
SCBP%%%&BW svention @stdedined by the apipended clajmsant

separated fromthe gas refrigerant in the accunul ator

20 flows into the evaporator 19. The gas refrigerant

evaporated in the evaporator 19 is drawn into the

refrigerant suction port 16d of the ejector 16. In

the refrigeration cycle device shown in Fig. 26, the

15 refrigerant flowng fromthe radiator 12 is

deconpressed in the nozzle 16a and the gas

refrigerant fromthe evaporator 19 is drawn into the

ejector 16 fromthe refrigerant suction port 16d by

the high-speed jet flow fromthe nozzle 16a. Even when

the ejector 16 according to any one of the first to

tenth enbodinents is used for the refrigeration cycle

device shown in Fig. 26, the ejector efficiency can be

i nproved. 20 In the exanple shown in Figs. 5A and 5B

the suction gas refrigerant is

inrgga for absorbing
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deconpressed in iso-entropy in the suction passage
16i ; however, the suction gas refrigerant is not
limted to be deconpressed in iso-entropy. Figs. 27A
and 27B are nodified exanples of Fig. 5B. X and Y in
Fig. 27A and Fig. 27B correspond to the enl arged part
VB in.Fig.. 5A. As shown in Fig. 27A, 25 gas-liquid
VVh?WBFﬁﬂgE%'Fefrigerant can be drawn fromthe
refrigerant suction port 16b and can be deconpressed
in iso-entropy in the suction passage 16i of the
ejector 16. Alternatively, as shown in Fig. 27B, the
gas r, Lager i.s:drawn fromthe refrigerant suction
poﬁfpﬁ%%%ggﬁgghgﬁgggfdeconpressed in iso-entropy into

a gasotile codfiguwednbateronspress aBd dxpanten fluid in any one state of
abgve-descri bed enbodj nents, the Freon-based _
a gasstiquigdwarphase state. adiguishstaty R aesq%erﬁwﬁpe'aﬁtﬂ% asdq
as i . . f i . Y
o054 BOQIGETARhioh; BYHzIe Ruibdtedd i BR0Y Hortigh 1éding 2
fluideyction pere fronfFehicixa fipideis drawniiyna fetdlovdef thesfiud jetted from a

., refrigerant y be used as the refri.gerant.. l.n the .

jet et \Bediead e Bom e and bissshis P gEiiting 16 yEiEn the fuid

jettéteHbietheSetiS6d of He nézAEBhAItRe Auld GANH froMNaE flliid EQétioh port
vehicle refrigerator. However, the refrigeration cycle

are snigediand kingtibenergypfitbe raixed il toalges;liowid tweghase state is

refrigerataor X V] ling function, a
cong%r&agﬁ%pﬁeegﬁug%gpgﬁygﬂgﬁoﬁgwﬁ%ﬁeﬁe or the like. In the

abane-reiBey idpeid prasadtimgnpertiohhis tonfigured doys ecetrdight portion

evaporators 1 are used as an interior heat

7, 19 e
extending figer theoinlet s the gnixing anshpresgwrizingipripn iva ranggand an

cxo B lnlfglof | BPASTEHR! of 4t B ShalRchonn o e
outley epiheanixirsg ard pitdssumigingepartied, as an exteri or heat

exchanger. for absorbing,. heat fromoutside air n
hdhs iaigte Pa ORels BAURAl PAR3A0R, BAYIGS cansfEnt passage

areS Xt 1e8a6fe [afn%b Eﬁati ng a fluid to be heated such as
water or air. That is, the ejector 16 of the present

i ntbetexpanding purtion dsiconfigured sachhapa passage peckional area of

with a.heati functipn, or/and 00l j Lon. 1
the SRt quarti o n Bty FisFes. e Aohfeailin 8 fow
dirde8bR @f YW fhiig. t he scope of the present invention as
defined by the appended clainms. 49 What is clained is:

1. An ejector conprising:

2. The ejector according to claim 1, wherein the range of the straight
portion is set such that the flow velocities of gas fluid and liquid fluid within the
fluid flowing into the mixing and pressurizing portion become equat to each other

in the range.
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5 a nozzle configured to deconpress and expand a fluid
in any one state of a gas-liquid two-phase state, a
liquid state and a super-critical state; and a body
portion in which the nozzle is disposed, the body
portion having a fluid suction port from which a

' L%’ d{ Ieps,g?qrc %?a?%ggﬁigggq fgla?r\évn £n whe | u' d et ! eOll-:-angﬁ‘umaf the
straﬁ%ﬂﬁ%‘r‘ﬂér?lrﬂﬂn BRal Ui?@ct'lcfh Wth‘é"hé% fdl 11 énél% Ieﬂbtreﬂofrf 0@ inlet

of the nozzle and the fluid drawn from
of ﬂnelmlﬂhglanclspr@tsswmmrtm’@ thexeutied of the mixing asdeprggsurizing

vorln AEB, b MRS € 25114 g Bl oon

conﬂ?ﬁié&gs@mthﬁf@%mﬂ_zmgétpmt' on is configured by a
rai ght portion extending fromthe inlet of the

m xi ng and pressurizing portion in a range, and an 15
expandi ng portion extending froma downstream end of
the straight portion to the outlet of the m xing and
pr e sThe gjettprpasdording tohenysbnaiogidaipisr 1 itor8, iveherein the mixing
cylindrical passage h V|n a consta
and pressHizing Ptﬁﬂae IS o EH@%eﬁb%&h?FgPh&oﬁwa f&ssur'zed In iso-
f: t gaRsectional area of 20
entr%ﬁ)g Ig%ﬁﬂﬁ('ﬁgqggr@?%%@? %Pagual |y increased toward
downstreamin a flow direction of the fluid. 2. The
ej ector according to claim1, wherein the range of the
straight 25 portion is set such that the flow

velmCcrid Bfctdr &Q}%r{ﬂlhﬁ'tg aHydohé @ficthimkUi b Wi Whefeihhe sectional
flurd flow ng into the m xing and pressurizing portion

shapeceine wajusurface ehihe expanding portien imagectigo iRcluging an axial
e r laiml| or 2, wherein when a
Ilnelééﬁééﬁogagﬁggdét&%@ﬂ t portion in an axial direction

of the nozzle is L1 and a length fromthe inlet of
the m xing and pressurizing portion to the outlet of
the m xing and pressurizing portion in the axi al

d| . P L Lo ‘i _
| PSHE B od g AR BRLT 13 RAgh ectona
shapjeemft awalcsunfaiiengf the exyardieg @ortidraima sedtion3nchudingean axial

m xi n and pressurizing portion is configured
"nesfg}jheméiﬂ 'ﬁ@ ‘?WE‘?‘SFT@ pressurized in iso- 10 entropy
in the mxing and pressurizing portion. 5. The ejector

according to any one of clains 1 to 4, wherein a
sect i onal

7. The ejector according to any one of claims 1 to 4, wherein a sectional
shape of a wall surface of the expanding portion in a section including an axial
line of the nozzle is formed by combining plural straight lines that continuously

extend in order.
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shape of a wall surface of the expanding portion in a
section including an axial 15 line of the nozzle is a
straight line. 6. The ejector according to any one of
claims 1 to 4, wherein a sectional shape of a wal
surface of the expanding portion in a section

T B e B o AN 4, B G et
afpé & a W Siiffack SEfHE eRBANndifR AT i aveddtioRUntlaamgoan axial

t he expandi n% portion in a section including an axi al
er

lineaf therm@zale is Aermeg by eombinivgrat deast acsth@oht ke pndeagurved line

ntlnuously extend in order. 51

tha@éé@h@%@s&cﬁén%@aém% ng to any one of clains 1 to 4,

wherein a sectional shape of a wall surface of the

expandi ng portion in a section including an axi al

line of the nozzle is formed by conmbining at |east a

stral MREl U W KBIRISAY expandin

extggn g@gﬁegw&ﬁﬁ?gh%%glﬁi agcorglpng to any ég g
degnée of merexparld]ng poviiceT af an aﬂetesmamﬂ the explngding poftlctrhls larger

andi n ortl on at inlet side of th expa

thafoht &anandnga feBres oh dhe veagiid PRGar 8F i GRTEh e of the

exparB m@gﬁmoﬁortl on at an outlet side of the 10 _

expandi ng portion. 10. The ejector according to claim

1, further conprising a suction passage through which

the fluid drawn fromthe fluid suction port 15 flows

into an inlet of the m xing and pressurizing portion,

whereiThede Jébwrécaemm @tamwfurtH@ c&bm:trlsmg passage i's
configured to be changed such that the fluld

f r che¥gtion passagedbrough weich the f'@l@b@fﬁwrbﬁ%uthﬁrﬂurlg gaction port
flomﬁjﬁd 8R imat e rﬁ%ﬂﬁg : ob%&sﬁnkiﬁg ;fdjﬁ?ﬁ‘t ropy. 20 11.

el ect or ~accor arm hWer conprising a
suokhereirm asfiuid @dsksage ghreatuf che tduetioh passdgeavie donfigutdteto be

chaagcs-eiahet e flirewBrfiombe db sUsdn Boria dager ardssed i
the RUchBi pAUSIILTUBIARAAG ihTsBRIbBYT od Lo be 25 changed

suc ow ve ty o e fluid flowng into
the m xi ng and

11. The ejector according to claim 1, further comprising

a suction passage through which the fluid drawn from the fluid suction port
flows into an inlet of the mixing and pressurizing portion,

wherein a fluid passage area of the suction passage is configured tc be
changed such that a flow velocity of the fluid flowing into the mixing and
pressurizing portion from the suction passage is substantially equal to a flow
velocity of the fluid flowing from the jet port of the nozzle into the mixing and

pressurizing portion.
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pressurizing portion fromthe suction passage is
substantially equal to a flow velocity of the fluid
flowwng fromthe jet port of the nozzle into the

m xi ng and pressurizing portion. 52 12. The ejector
according to claim1, further conprising a suction

pas thro rawn fromthe fluid

bootd dhesgeete? Aetustng o Saim f fuffeG pid g g ana

Pr e$ sUtich pasdet thPdugh\WRIchI the duld disiviPRrefaIR fRli¢ 8ubfion port
t he suction passage is configured to be 5 changed

flowsioke aRdmlehof | h@vmwngo@nd pregsurig@grRaitionf | owi ng into
the, fiesiing Ang ££§§§§ %r?é'&%@%&c‘tﬁﬂ ;Hs%%géh é:lﬁﬁﬁ%% to be

passage 1S equ arger sou
chamged such that a flow velocity of the fluid flowing into the mixing and

pressurizing portion from the suction passage is equal to or larger than a sound
velocity.
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